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1 Introduction
In RAN1#62bis meeting, the followings were decided on X2 signaling of almost blank subframe (ABS) configuration and CSI measurement restriction [1]:
· Patterns are semi-statically updated, i.e. not faster than existing Rel-8/9 X2 RNTP signals 

· One bitmap indicates the subframes which are ABS

· A second bitmap indicates a subset of the subframes indicated by the first bitmap, which are recommended to receiving node for configuration of restricted RLM/RRM measurements

· Serving cell indicates actual resources for RLM/RRM and CSI through RRC signaling (details in next slide) 
· RRC signalling for CSI measurements

· UE is signalled across which resources interference can be averaged for CSI reports

· Details of how to modify the 36.213 CQI definition FFS

· Signalling details FFS in RAN1

Relating to the above decisions, we discuss details on defining the subsets of subframes for CSI measurement restriction and related signaling. 
2 CSI measurement restriction details
The main motivation to adopt the two different bitmaps for indicating ABS is to allow for UEs to do RLM/RRM measurements only in the ABS subset indicated by the 2nd bitmap which is intended to change less frequently than the ABS indicated by the 1st bitmap. On the other hand, the 1st bitmap is intended to inform the pico nodes of the current ABS configuration updated in the macro node somewhat dynamically, though the feasibility of this dynamic update seems controversial. CSI reporting from the pico UEs is for helping the pico node make right decisions on PDSCH scheduling by getting information on interference and channel condition in the intended subframes. It should be possible for the UEs to be scheduled even in ABSs newly configured in the macro eNB. Considering these aspects, it is desirable that the CSI measurement is done in all ABS indicated by the 1st bitmap via X2, not only in the subset of ABSs for RLM/RRM measurement. An exemplary set of subsets of ABS for FDD is shown in Figure 1 for illustration and ease of following discussions. The set contains a single subset for a given ratio of ABS within 40 ms duration.
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Figure 1. An exemplary set of almost blank subframes
Below are some proposals on CSI measurement restriction for the consideration in RAN1.
Proposal 1 (CSI averaging)
· If a subset of subframes for CSI measurement restriction is configured to a UE via higher layer, the UE averages CSI measurement results only for the subframes included in the subset
· CSI measurement and reporting for a single subframe only can be supported if accuracy of the CSI measurement is confirmed by RAN4
Proposal 1 is the original motivation to restrict the CSI measurement to a subset of subframe in HetNet scenarios. This enables UEs to measure and report CSI only for (almost blank) subframes in which the UEs (especially UEs on the boundary of the pico and macro cells) are to be scheduled. Then, non-ABS where there exists dominant interference from the macro cell will not be included in the CSI measurement averaging in general. As an example, if the UE is signaled Subset 0 in Figure 1 for the restricted CSI measurement, the UE will average the CSI measured only in the subframes corresponding to HARQ process #1. In addition, in cases that accurate CSI measurement can be made with using just a single subframe instead taking the average for multiple subframes, which could be the case in ABS, the inference statistic and channel condition in the reference subframe can be well taken into account in the scheduler. 
Proposal 2 (CSI measurement set)
· The set comprising the subsets of subframes for CSI measurement restriction can be identical to the set for RLM/RRM measurement restriction in the least

· Extending the set for CSI measurement restriction to include more subsets compared to the set for RLM/RRM measurement restriction is FFS
Proposal 3 (CSI reporting)
· Support of multiple CSI feedback from a UE is FFS

· Trade-off  between the gain and  the specification complexity should be investigated further
According to the eICIC WF [1] agreed in RAN1#62bis, a subset of subframes for CSI measurement can be configured separately from the one for RLM/RRM measurement. If a set of ABS subsets, as in the case of Figure 1, is to be defined in the standards instead of using a full bitmap allowing any combination of ABSs within the configuration period, we believe that a single identical set can be commonly defined for the set for both RLM/RRM and CSI measurement restriction. Taking the configuration in Figure 1 as an example, let’s assume that Subset 0 is indicated to the pico node by the 2nd bitmap via X2 and Subset 3 is indicated by the 1st bitmap reflecting the most recent configuration of ABS in the macro node. Then, the pico node can indicate to the pico UEs on the boundary of the pico and macro cells via RRC signaling to make CSI and RLM/RRM measurements in subframes belonging to Subset 3 and Subset 0, respectively. Even in cases the pico cell is located on the boundary of two macro cells as in Figure 2 and the respective macro cells indicate different subsets of ABS to the pico node by the 1st bitmap via X2 signaling, the pico node can configure a smaller one among the two subsets to its UEs for the CSI measurement.
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Figure 2. An example scenario where a pico node is deployed on the boundary of macro nodes
A conceivable case for which we may consider extending the set for CSI measurement compared to the set for RLM/RRM measurement restriction is when the UE reports multiple CSI feedback, e.g., one for ABSs and the other for non ABSs. A motivation to get CSI feedback even in non ABSs is to increase scheduling flexibility and efficiency of subframe resource utilization for the case that the macro cell does not utilize all non ABSs in scheduling PDSCH for the UEs served by the macro cell. However, the gain of this kind of optimization based on multiple CSI feedback is unclear, though it might be helpful in cases that very small number of subframes are configured as ABS, e.g., Subset 0 in Figure 1. Trade-off between the gain and the specification complexity should be investigated further.
3 Conclusion
In this contribution, we discussed details on CSI measurement restriction and signaling. We propose to take into consideration Proposals 1~3 presented in Section 2, in order to include only essential/minimal components in the standard for the support of time domain eICIC in Rel-10, considering the time reaming until completion of the Rel-10 eICIC WI.
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