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1. Introduction
In [1] it is proposed that dedicated RRC signalling to be used for signalling ABS patterns to the corresponding RRC connected UEs. This contribution addresses particularly CQI measurements made by the UE in the presence of more than one interfering cells. 

2. Discussion
In some cases, a picocell may overlap multiple macrocells, and pico UEs (PUEs) in different parts of the picocell may therefore suffer interference from different macrocells. Each macrocell may use a different ABS pattern. 

In such a case, CQI measurements made by a PUE will depend on the particular subframes in which the interference is measured. If the CQI measurements are to be useful to the PeNB in determining which subframes to schedule a PUE in and what modulation and coding scheme (MCS) to use in those subframes, the PeNB needs CQI information corresponding to the different ABS patterns of the different macrocells. 

The figure below shows an example of a picocell with two interfering macrocells. 
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Each macrocell uses a different pattern of ABSs and signals its ABS pattern to the PeNB via the X2 interface. 
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Example of non-overlapping ABS patterns of 2 macrocells

The PeNB selects appropriate subframe patterns to signal to the PUEs for CQI measurements. If the ABS patterns of the two macrocells are completely non-overlapping, the PeNB may for example signal the two patterns directly to the PUEs. Alternatively, if there is some overlap between the patterns, the PeNB may for example choose to signal subsets of the ABSs such that each measurement subframe pattern signalled to the PUEs comprises only ABSs of one macrocell. Alternatively, a signalled subset could be the common patterns in the event that the patterns of the two macrocells are overlapping. Note that the mechanism used by the PeNB to relate the ABS patterns to the measurement subframe patterns would typically be left to eNB implementation.
The serving cell (e.g. a picocell) signals multiple patterns of subframes to a UE. A mechanism is then provided to associate an individual instance of a CQI measurement report with one of the signalled measurement subframe patterns. The number of CQI measurement reports that can be configured to be reported back from the UE would depend on the total number of measurement patterns signalled to the UE. The mechanism for associating CQI measurement reports with measurement subframe patterns will be discussed in RAN1 [2]. 
If, for example, the PeNB thus receives three CQI reports from a PUE, with each CQI report being based on interference measured in a different measurement subframe pattern, the PeNB can ascertain the supportable MCS for transmissions to the PUE in subframes where each of the two macrocells is independently using ABSs. This can help the PeNB to schedule data transmissions to the PUEs appropriately, for example selecting only subframes where the PUE does not experience significant macrocellular interference, or by adjusting the MCS to reduce the code rate or modulation order in subframes where high interference is experienced. Therefore, the support of multiple ABS patterns for CQI measurements provides additional useful information to the scheduler and hence assists for improved scheduler performance.
Proposal 1: in case, picocell experiences interference from multiple macro cells with different ABS patterns, it is proposed to signal multiple patterns for ABS restriction on CQI measurements. 
3. Conclusion and Proposal
This contribution addressed a possible deployment scenario where multiple interfering cells with different ABS patterns. If the UE could provide CQI measurements based on ABS restriction of each pattern, where the UE does not experience significant interference, or by appropriate link adaptation to mitigate the interference.  Therefore, the signaling of multiple ABS patterns corresponding to multiple interfering cells is beneficial in performance enhancement. RAN 2 is requested to discuss and agree on the following proposal.

Proposal 1: in case, picocell experiences interference from multiple macro cells with different ABS patterns, it is proposed to signal multiple patterns for ABS restriction on CQI measurements. 
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