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1. Introduction
In RAN1#63 meeting, following agreements were agreed:

· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by CSI measurement subframe configuration

· Subframe subsets are signalled by RRC (e.g. with bitmaps of size matching the size of almost blank subframe pattern)

· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If 0 subframe subsets are configured, this whole proposal does not apply. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signalling details are up to RAN2. 

· No mention of complementary subset in RAN1: whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

· For aperiodic CSI reporting

· Working assumption for Alt a:

· Alt a: For CSI reporting instance at subframe n, 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

· Alt b: Follow same approach as for CA - confirm details after aperiodic CSI triggering decision for CA

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback to a configured subset
However, there are still some remaining issues to be clarified or specified, especially:
· CSI measurement definition - CSI measurement and the linkage between subframe n and the subset;

· Collision handling - CSI report instance of each configured subset CSI feedback occurs in the same subframe.  
2. CQI measurement definition
In [1], For transmission mode 9 and feedback reporting modes the UE shall derive the channel measurements for computing the CQI value reported in uplink subframe n based on only the Channel-State Information (CSI) reference signals. For other transmission modes and their respective reporting modes the UE shall derive the channel measurements for computing CQI based on CRS. 
The CQI reference resource is defined as follows:

· In the frequency domain, the CQI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.

· In the time domain, the CQI reference resource is defined by a single downlink subframe n-nCQI_ref,
· where for periodic CQI reporting nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink subframe; 
· where for aperiodic CQI reporting nCQI_ref  is such that the reference resource is in the same valid downlink subframe as the corresponding CQI request in an uplink DCI format.
· where for aperiodic CQI reporting nCQI_ref  is equal to 4 and downlink subframe n-nCQI_ref corresponds to a valid downlink subframe, where downlink subframe n-nCQI_ref is received after the subframe with the corresponding CQI request in a Random Access Response Grant.

Since UE has no aprior information on when it will be triggered to report aperiodic CQI, it will not be expected that UE will do CSI estimation and interference estimation before the CQI request. Different from R8/9 that all subframes are of same channel condition, subframe of different subset will experience different channel condition after the introduction of ABS (ABS protecting subframe) in R10, it means that the CQI request will fall into either of the two subsets or complementary subset of these two subsets, so there is the working assumption “for CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource”, however, it is only reasonable for transmission mode 1- 8 where CQI is computed based on CRS considering the small density of CSI-RS in transmission mode 9. 
Since CSI-RS is sparse in the time domain, there is only one CSI-RS occasion every 10ms in some configuration, which may mean that only one of the two subsets will include the CSI-RS subframe, so the availability of CSI-RS in subset should be taken into account in the CSI-RS measurement definition. It was discussed in [2] to avoid random reporting timing relative to the CSI-RS timing, CQI reference resource should be defined in a subframe containing CSI-RS, then the UE complexity and testability can be simplified. However, this definition will always only reflect the channel condition of one of two subsets, which is not desirable in terms of system performance if the CSI definition ignore the CSI discrepancies between the two subsets. So CQI reference resource for each subset should be defined separately:
· For transmission mode 9, CQI reference resource is composed of a single CSI-RS subframe, and a single DL subframe of either of the two subsets
3. Collision handling
From the discussion on eICIC so far, we know well that in Pico cell, both Non-ABSF protecting and ABSF protecting subframes are available for UEs in the proximity of cell centre, while for UEs on the boundary of the Pico and Macro cells, only ABSF protecting subframe is schedulable. For the former case, periodic CSI reports for both subsets are desirable especially when UEs on the cell boundary is relative minority. Current agreement can satisfactorily fulfill this requirement, accordingly, collision handling is definitely needed to be specified when CSI report instance of each configured subset CSI feedback occurs in the same subframe. There may have two different solutions to from different angle:
· Network configuration based solution – More belongs an implementation issue, the two reports are mutually dependently configured, and it should be clarified in the specification that UE will not assume report collision will occur in single uplink subframe.
· UE based solution – More freedom for network configuration, similar mechanism as simultaneous periodic CSI report, drop one CSI or support simultaneous transmission of two CSI, which will be dependent on the out put of CA.
4. Summary

In this contribution, it is proposed to take above two issues into account to exploit the benefits of introduction of two subsets which are corresponding to two different interference conditions.
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