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1. Introduction
Following decisions were taken in RAN1 #63 [1] regarding CSI feedback during the eICIC discussions:

· 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

Rel-10 CSI feedback will involve monitoring up to two (RRC configured) sets of subframes. The first subset is, for example, indicative of the expectation that they are subject to a different level of interference than in the second subset. Further, at least for aperiodic CSI reporting, the working assumption is that the CSI feedback shall be based on the subset containing the CQI reference resource.

This document outlines our views regarding aperiodic CSI feedback reporting when the UE is configured with two subframe sets. 
2. Aperiodic CSI feedback

Following het-net discussions in RAN1 #63, the working assumption is that at least for aperiodic CSI reporting, UE shall report CSI feedback at subframe n based on the subset containing the CQI reference resource at time 
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.  Note that as per [1] (and in Rel-8), the CQI reference resource is in the same DL subframe as that containing the aperiodic CQI request in an uplink DCI format. The alternative is to follow a CA-based approach [3] which is to employ a combination of L1-triggering and RRC signalling to decide which of the two subsets the CSI feedback corresponds to. For example, the CA-based approach uses 2 code-points for triggering aperiodic CSI (in the UE-search space). In a single-carrier het-net, the 2 code-points can be re-used to indicate (dynamically) which subset the aperiodic CSI trigger is intended for [4][5]. 
In our view, the working assumption already provides adequate opportunities for CSI feedback on either subframe subset and there is no foreseeable need for explicit triggering to decide the CSI feedback set. Further, note that the explicit triggering approach incurs additional signalling overhead in CA-based het-nets. Specifically, in CA-based het-nets for Rel-10, the aperiodic CQI request field size in uplink DCI potentially increases to 3 bits, instead of two bits as agreed in [3]; specifically, 1 bit is required to select the bitmap representing a configured set (within each triggered DL CC) and 2 bits to trigger the appropriate DL CCs.
Based on arguments above, we suggest that newer specification changes in Rel-10 – potentially required with the CA-based approach – is undesirable unless the existing set of working assumptions is flawed (which is not the case).

Finally, the baseline is that CSI feedback occurs only for a configured subset and that CSI feedback on the complementary set
 is subject to feedback from RAN4. In [5], it has been suggested to allow for the possibility of triggering aperiodic CSI in a downlink subframe belonging to the complementary set (subject to feedback from RAN4), presumably for increasing the number of CSI triggering opportunities. Note that the network can anyhow configure either bitmap (that is, determine the frequency of occurrence of almost-blank subframes) depending on the number of range extended users. Considering that in practice, the network will configure its bitmaps (subframe subset) for load-balancing load across the macro cell and pico cell eNodeBs, it is not immediately obvious there is a need to further increase number of aperiodic triggering opportunities.

As such, the viability for aperiodic CSI triggering in a DL subframe belonging to the complementary set should be evaluated carefully considering realistic distributions of subframes across the subframe sets and the complementary set, and not just the worst-case scenario (where a majority of subframes fall within the complementary set). 
Proposal 1: For aperiodic CSI reporting, the following baseline should be finalized as agreement: “The UE only reports CSI for each configured subframe subset (either 0 or 2 subsets can be configured).
Proposal 2: For aperiodic CSI reporting, the following working assumption should be finalized as agreement: “For CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource”.
3. Conclusions

Proposal 1: For aperiodic CSI reporting, the following baseline should be finalized as agreement: “The UE only reports CSI for each configured subframe subset (either 0 or 2 subsets can be configured).
Proposal 2: For aperiodic CSI reporting, the following working assumption should be finalized as agreement: “For CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource”.
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� The complementary set refers to the set complement of the union of the subset 1 and subset 2, if two subsets are configured.
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