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1. Introduction

At the RAN1#63bis meeting, the following were agreed upon for CSI measurement on restricted resources.

	For aperiodic CSI reporting

· Working assumption: For CSI reporting instance at subframe n, the UE shall report CSI feedback based on the subset containing the CQI reference resource

· As noted above, the case of the CQI reference resource not being contained in either of the configured subsets is FFS subject to feedback from RAN4 after discussion in RAN4


This contribution studies the issue on aperiodic CSI reporting.
2. Confirmation of working assumption of aperiodic CSI reporting
As shown in Section 1, current working assumption for aperiodic CSI triggering for time domain eICIC is as follows.

Aperiodic CSI triggering in time domain eICIC (Current working assumption)
· For CSI reporting instance at subframe n, the UE shall report CSI feedback based on the subset containing the CQI reference resource
Pros: 
· eNB can trigger CSI for multiple bitmaps by 1-bit indication in PDCCH.
Cons: 
· Bitmap is tied with triggering timing, which reduces the flexibility of triggering timing of CSI feedback of each bit map. 
On the other hand, in the case of carrier aggregation, the following aperiodic feedback method was agreed.
Aperiodic CSI triggering in CA [1]
· Triggering with UE-specific search space is based on 2-bit code-points in the PDCCH, which enables eNB to indicate dynamically the cells for which CSI is fed back. Following RRC signaling is used to configure the set of cells.
· “00”:
No aperiodic CSI report is triggered
· “01”:
Aperiodic CSI report triggered for serving cell 
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· “10”:
Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers
· “11”:
Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers
· Triggering with a common search space based on a 1-bit code-point in the PDCCH where “1" state indicates trigger for the DL CC of the same serving cell that is SIB2-linked to the UL CC transmitting the CSI report.
Fundamentally, a similar CSI feedback mechanism could be applied in the time and frequency domains. One possible re-interpretation of the above mechanisms for CA to time domain eICIC would be as follows.
Aperiodic CSI triggering in time domain eICIC based on that for CA

· Triggering with a UE-specific search space is based on 2-bit code-points in the PDCCH, which enables eNB to indicate dynamically the RRC configured bitmaps for which CSI is fed back. 
· “00”:
No aperiodic CSI report is triggered
· “01”:
Aperiodic CSI report triggered for 1st bitmap
· “10”:
Aperiodic CSI report is triggered for 2nd bitmap
· “11”:
Aperiodic CSI report is triggered for both 1st and 2nd bitmap.
· Triggering with a common search space is based on a 1-bit code-point in the PDCCH is that if the bit is “1”, the UE reports CSI feedback based on the 1st bitmap.
Pros: eNB can trigger CSI of any bitmap with any subframe timing, which provides more flexibility.

Cons: It requires larger overhead. 

For UEs in severe interference condition, only one of the bitmaps (i.e., protected subframes) would be relevant for PDSCH scheduling, thus triggering only one bitmap (“01” in the above example) should be supported. One issue regarding re-using the same mechanism between the time domain eICIC and CA would be how to configure RRC signaling when both CA and time domain eICIC are configured by the network. Additional overhead increase to support joint triggering in time and frequency should be avoided. One example is as follows.
· Triggering with a UE-specific search space is based on 2-bit code-points in the PDCCH, which enables eNB to indicate dynamically the RRC configured bitmaps for which CSI is fed back. 

· “00”:
No aperiodic CSI report is triggered
· “01”:
Aperiodic CSI report triggered for the 1st bitmap of  serving cell 
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· “10”:
Aperiodic CSI report is triggered for the 1st bitmap of a 1st set of serving cells configured by higher layers
· “11”:
Aperiodic CSI report is triggered for the 2nd bit map of a 2nd set of serving cells configured by higher layers
· RRC signaling of 1st and 2nd set of serving cells are unchanged, and the mapping information between the bitmap (s) and each of the 2-bit code point can be additionally RRC signaled, or specified in RAN1 specification.
3. Summary

This contribution examined the remaining issues regarding Rel. 10 eICIC. 

· For aperiodic CSI feedback, RAN1 could review the issues regarding re-using the agreed CA mechanism before confirming the WA. Additional overhead increase for joint triggering in time and frequency, if needed, should be avoided.
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