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Introduction
In the RAN1#81 meeting [1], the following working assumptions were made on aperiodic CSI reporting for carrier aggregation enhancement beyond 5 carriers
	Working assumptions:
· 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



During the RAN1 #81, some of our concerns related to CSI report has already been discussed in [2]. In this contribution, we propose some of our new concerns according to the latest working assumption listed above.
Discussions
According to the working assumption made in last meeting, it can be interpreted that the following two bullets are the targets for A-CSI enhancement from RAN1 point of view:
· Increase the number of aperiodic CSI set compared to Rel-12 CA
· Keep current number of CSI request bits in DCI format 0/4 without change. 
Before the discussion about the potential enhancement on aperiodic CSI report for CA enhancement, the current RRC configuration about the serving cell set for aperiodic CSI should be checked firstly. Actually, in current TS 36.331, the serving cell set for A-CSI is a bit string in size of 8, where the nth bit in this bit string is used to indicate whether the the cell with ServCellIndex=n is needed to be reported (as well the serving cell represented by Cn in Activation/Deactivation MAC CE), if this serving cell set is triggered. Another restriction for current aperiodic CSI is that at most 5 bits can be set to value 1 in the bit string, which means the maximum number of simutanously reported cells for A-CSI is 5. Then by considering the support of enhanced CA for upto 32 CCs, as well as more flexible aperiodic CSI report scheme, it is neccesary to enhance both the bit string length of serving cell set and the maximum number of “1”s in each serving cell set. 
Proposal 1:
· Increase the bit string of serving cell set to 32 bits, to accommodate the increased value of ServCellIndex for CA enhancement. 
Proposal 2:
· Increase the maximum number of value 1 in serving cell set, to cover the case where more than 5 CCs are simultaneously reported in one UL subframe. 
Based on the above two proposals, we will further explore the possibility of more flexible aperiodic CSI report schemes according to current working assumption. 
In current RRC configuration, only two serving cell sets are configured to UE for aperiodic CSI, although 2 bits in CSI request bit can cover maximum 4 sets if all combinations of 2 bits are used for serving cell sets. The value of “00” is used to indicate the case no aperiodic CSI report is triggered, and the value of “01” is used to indicate the case aperiodic CSI report is triggered for serving cell c. Since the aperiodic CSI is not a compulsory periodic report and does not need to an always-on multiple CCs’ report, it is necessary to keep value of “00” and “01” as current specification description. 
Proposal 3:
· Keep current specification description of value “00” and “01” in CSI request bits in TS 36.213. 
According to the above discussion, it means only two serving cell sets can be indicated by CSI request bit for aperiodic CSI report. Actually, in order to improve the flexibility of aperiodic CSI report, network can configure more than 2 serving cell sets with more combination of up to 32 CCs. How to map these serving cell sets to unchanged CSI request bit can be based on some implicit manner, which is known for both eNB and UE. One example is that the eNB can configure 4 serving cell sets for each UE. Two sets are applied for the case that no more than 5 CCs are reported together. Another two sets are applied for the case that more than 5 CCs are reported together. Then from both eNB and UE perspective, if more than 5 CCs are activated by MAC layer, the CSI request bits will be applied for the second two sets which indicated more than 5 CCs for aperiodic CSI report. Figure 1 shows an example for this scheme. 
Proposal 4:
· Network can configure more serving cell sets to improve the flexibility of A-CSI. One example is that, when more CCs are activated for enhanced carrier aggregation, more serving cell sets can be configured. Besides, the mapping between serving cell sets and CSI request bits can also be pre-defined by some implicitly manner, e.g based on the number of activated CCs. Figure 1 shows one example for corresponding pre-defined mapping rules.


[bookmark: _GoBack]Figure 1 Example of Mapping between Serving Cell Sets and CSI Request Bits
Conclusion
In this contribution, we share our views on aperiodic CSI feedback mechanism. The following proposals are recommended to RAN1:
Proposal 1:
· Increase the bit string of serving cell set to 32 bits, to accommodate the increased value of ServCellIndex for CA enhancement. 
Proposal 2:
· Increase the maximum number of value 1 in serving cell set, to cover the case where more than 5 CCs are simultaneously reported in one UL subframe. 
Proposal 3:
· Keep current specification description of value “00” and “01” in CSI request bits in TS 36.213. 
Proposal 4:
· Network configure more serving cell sets to improve the flexibility of A-CSI, where the mapping between serving cell sets and CSI request bits can be pre-defined by some implicitly manner, e.g based on number of activated CCs. 
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