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1. Introduction
In Release 11, a new work item of further enhanced non CA-based ICIC for LTE [1] was approved. And one of its objectives is:
· Higher layer enhancements, e.g., for idle mode operation, power saving and mobility enhancements (RAN1, RAN2, RAN3, RAN4)

In this contribution we would like to discuss the UE behavior of idle mode eICIC.
2. Discussion
2.1. Scenarios
Idle mode eICIC has already been discussed in Release 10, but was suspended with no conclusion. Based on previous discussion, there are two scenarios to be considered: 
1) Macro-femto case
Under strong interference from a femto cell, the non-member idle UE is unable to camp on a macro cell normally and has to obtain limited service. In order to avoid this case, idle mode eICIC should be considered to reduce interference.
2) Macro-pico case
In Release 10, range expansion was introduced in macro-pico case to balance network load and improve network performance in connected mode. And connected mode eICIC mechanism was used to avoid strong interference from macro cell when a UE works on a pico cell. If range expansion is also introduced in idle mode [2][3], the benefits mainly include: 
· Avoid immediate handover from macro to pico cell when a UE in range expansion enters to connected mode from idle mode. If range expansion is only used in connected mode, the UE in this area has to connect to macro cell first, then immediately handover to pico cell for load balancing.
· Reduce power consumption for uplink transmission due to a smaller path loss on the radio link to pico cell.

But without range expansion and these benefits, idle UEs in this area can still camp normally on macro cell and obtain normal service. There is no significant impact which is unacceptable. On the other hand, if we introduce range expansion in idle mode, new signalling needs to be introduced and the current behaviour of idle mode UE has to be changed. Comparing the pros and cons, it is not so attractive to support idle mode eICIC in macro-pico case.
Proposal 1: For idle mode eICIC, macro-femto is proposed to be the primary scenario for study.
2.2. Issues to be considered
When we introduce idle mode eICIC for macro-femto scenario, the following aspects [4] need to be considered:
1) RRM measurement: Under strong interference from femto cell, how could the UE obtain accurate RRM measurement of macro cell? The accuracy of measurement results further impacts the evaluation of cell selection and reselection.
2) Paging and system information: There is a problem that how a UE could receive paging and system information under strong interference.
3) Cell search: Because of strong interference from femto, it is difficult for UE to receive the PSS/SSS of macro cell correctly. 
Among these issues, except the RRM measurement which RAN2 could discuss, others need to wait for conclusions from RAN1.
Proposal 2: RAN2 is suggested focusing on RRM measurement at the early stage.
The followings discuss the RRM issue. Figure 1 is a typical femto-macro scenario. The femto is deployed at the edge of two macro cells. Macro cell1 and femto are deployed in frequency f1, with macro cell2 deployed in frequency f2
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Figure 1

Case 1: RRM measurement under intra-frequency interference
 A non-member UE camps on macro cell1, and moves toward femto, like in position A. The interference from femto becomes stronger. In this case, the UE need to restrict its measurement to specific subframes to obtain accurate RRM measurement when UE measures intra-frequency macro cell. Then the UE can continue to camp on macro cell1 normally even suffering strong interference from femto cell. 
Case 2: RRM measurement under inter-frequency interference
A non-member UE in position B camps on macro cell2. Because of interference in f1, the UE should avoid to camp on f1. Therefore, when the UE performs inter-frequency measurement on f1, it doesn’t matter whether the RSRP/RSRQ of macro cell1 is inaccurate if the UE measures without resource restriction pattern. Even if the UE moves toward femto, it can continue to camp on f2 until out of coverage of f2.Then the UE can temporarily camp on femto as an acceptable cell and reselect to macro cell1 with intra-frequency measurement resource restriction pattern. Inter-frequency measurement resource restriction pattern is not necessary in this case.
Inter-frequency measurement resource restriction pattern in connected mode eICIC was discussed but was not considered in Release 10. Considering the above analysis together, we suggest RAN2 to focus on intra-frequency measurement resource restriction pattern of idle mode eICIC first. As for how the interfered UE gets intra-frequency RRM measurement resource restriction pattern, we can have further discussion.
Proposal 3: RAN2 is suggested considering the two cases and the corresponding analysis when discussing RRM measurement.
3. Conclusion
In this contribution we discuss the consideration on idle mode eICIC. We analyze the applicable scenarios of idle mode eICIC and the possible issues to be considered. We propose:
Proposal 1: For idle mode eICIC, macro-femto is proposed to be the primary scenario for study.

Proposal 2: RAN2 is suggested focusing on RRM measurement at early stage.

Proposal 3: RAN2 is suggested considering the two cases and the corresponding analysis when discussing RRM measurement.
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