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1 Introduction

In RAN1#63, RAN1 agreed the following [1]:
· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by a 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 no subframe subsets are configured, interference measurement in restricted subsets of subframes is not enabled. 

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

· Signalling details are up to RAN2. 

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

· 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

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback report to a configured subset of subframes
In this contribution, we outline the remaining specification aspects that are required to complete this work.
2 Discussion
The objective of configuring two subframe subsets for CSI measurements is to allow the eNB to obtain multiple channel state measurements for scheduling in both interference-controlled subframes and interference-heavy subframes. The interference-controlled subframes are subframes which are configured as ABSs in one or more strongly-interfering neighbour cells. The agreement in RAN1#63 to support 2 subframe subsets gives the eNB the freedom to select the desired subframes for measurement, which can be either interference-controlled subframes, interference-heavy subframes, or any combination of desired subframes. If no subframe subsets are configured for a UE by RRC signalling, the UE will perform normal CSI measurements as in Rel-8, averaged over all the subframes. 
2.1 Periodic CSI reporting

According to the agreement, the baseline is that the UE only reports CSI for each configured subframe subset. Therefore, if two subframe subsets are configured by RRC for a given UE, the UE will feed back two independent CSI reports corresponding to the two configured subframe subsets.   
It is agreed that explicit RRC configuration links each CSI feedback report to a configured subset of subframes. Therefore, for periodic CSI reporting, two PUCCH configurations are independently provided by RRC to provide two sets of CSI feedback. Since the configuration of both the periodic CSI reports is under the control of the eNB, collisions should be avoided by the eNB and we do not see the need to specify any new UE behavior for collision cases (i.e. a collision would be considered a misconfiguration and the UE behavior would be unspecified). 
2.2 Aperiodic CSI reporting
For aperiodic CSI reporting, the working assumption was made that for the CSI reporting instance at subframe n, the UE shall report CSI feedback based on the subset containing the CQI reference resource.  
However, the subframe n might be part of subset 1, subset 2, both subsets, or neither of subsets.  It would be simpler, therefore, to include both CSI feedbacks in every aperiodic CSI report. We propose that the working assumption be modified accordingly. The same CSI RE assignment and coding can be reused as for aperiodic CSI with CA.
2.3 CSI measurement observation interval

The CSI measurement observation interval for Rel-10 needs to be modified to support the restricted resources indicated by RRC. The corresponding specification impacts in TS 36.213 are shown below. 
-- Start Text Proposal for TS 36.213 --

7.2.3
Channel quality indicator (CQI) definition

The CQI indices and their interpretations are given in Table 7.2.3-1.

If restricted sets of subframes for CQI measurements are indicated, the observation interval shall be confined to the indicated subframes:

· for each periodic CQI reporting configuration, the identity of the associated restricted set of subframes is indicated by higher-layer signalling;

· each aperiodic CQI reporting occasion shall include one CQI report for each configured restricted set of subframes.

If no restricted sets of subframes for CQI measurements are indicated, the observation interval is unrestricted in time and frequency.

Based on the observation interval, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CQI reference resource, could be received with a transport block error probability not exceeding 0.1. 

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 defined in [3].  For other transmission modes and their respective reporting modes the UE shall derive the channel measurements for computing CQI based on CRS.

A combination of modulation scheme and transport block size corresponds to a CQI index if:

-- End Text Proposal for TS 36.213 --

3 Conclusions
In this contribution, we have outlined the remaining specification aspects necessary for the completion of restricted CSI measurements:

· For periodic CSI reporting, two PUCCH configurations need to be independently provided by RRC to provide two sets of CSI feedback. 

· For aperiodic CSI reporting, both CSI feedbacks should be included in every aperiodic CSI report.

· For the CQI measurement observation interval, we propose that the Text Proposal given above for TS36.213 be adopted. 

An LS should be sent to RAN2 accordingly.
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