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Discussion/Decision 
1 Introduction
The idle mode work for Rel-10 eICIC was suspended. And, a new Rel-11 eICIC mentions that idle mode is a possible enhancement [1]. Some possible idle mode enhancement was discussed in [2], which are
- Measurement/Ranking
- System Information and Paging
- Acquisition
To our understanding, the above three items are relevant to find a cell in the idle mode. We further discuss the victim UE identification issue in this document.
2 Discussion
The idea of Rel-10 eICIC is to serve victim UEs in the protected subframes (i.e., ABS) so that the interference from the aggressors can be mitigated. To perform the scheduling in the ABS, eNB has to know that the UE is actually severely interfered by aggressor. In Rel-10, it can be done by measurement when UE is in the connected mode. That is, eNB can determine whether the UE is a victim UE or not. However, when a UE is in idle mode and tries to establish a RRC connection or a UE experiencing RLF tries to re-establish a RRC connection in the presence of strong interference, eNB may not schedule the UE in the ABS because eNB has no idea whether it is a victim UE or not.
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Figure 1: The procedure for RRC Connection Establishment
The establishment of RRC connection starts with PRACH preamble transmission. After that, there are some message exchanges between eNB and UE. Until the UE is identified as victim one, there is a risk that some messages may be lost due to strong interference (e.g., eNB may schedule the messages in the non-ABS). The capacity for PDCCH that carries RAR was analyzed in [2]. The PDCCH indicating RAR could only appear in the common search space, and there are at most 4 RARs in a subframe. 
The capacity issue may not be critical in the Macro-Pico scenario because the victim UE is in pico and UE population in Pico is small. However, in the Macro-CSG scenario, macro cell is the victim cell and the PDCCH capacity may not be enough. Therefore, it may not be possible to send all the RARs in the protected subframes. The RAR resource in the ABS should be reserved for the victim UEs. Some protocol enhancements may be needed so that victim UE can be identified as soon as possible (or say “early victim UE identification”). One possible enhancement could be that some PRACH preamble sequences are reserved for victim UEs. When eNB detects the reserved sequences, it schedules the following transmissions in the ABS.
3 Conclusion
In this document, we discuss the RRC connection establishment for idle mode UE in victim cell. eNB has to identify the victim UE before scheduling in the ABS. Therefore, we suggest that the study of Rel-11 eICIC enhancement of idle mode operation includes early victim UE identification.
Proposal 1: Include “early victim UE identification” as one of the possible idle mode enhancements in Rel-11 eICIC.
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