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1
Introduction 
Although the eICIC issue for idle mode has not been discussed further after RAN2 discussion 72, a new Work Item (RP-110420) for Further Enhanced Non-CA Based ICIC for LTE is proposed in Release 11 plan, where idle mode is identified as an enhancement item. 

Several aspects in idle mode may be impacted by eICIC, such as cell search synchronization, RRM measurement, system information broadcast and paging. However, according to the previous submissions, it is observed that discussions on cell search synchronization, system information broadcast and paging in RAN2 depends on other working group (RAN1, RAN4)’s progress and may not be treated in RAN2 now[1][2]. Therefore, this paper mainly focuses on the RRM measurement enhancement for cell selection/reselection in intra-frequency eICIC. 
2
Discussion
2.1 Scenarios and overall analysis
In cell selection, a UE shall select a suitable cell based on idle mode measurements and cell selection criteria. The cell selection is criteria S defined in 36.304. In cell reselection, the UE shall regularly search for a better cell for camping. Criteria S is used to determine a list of neighbor cell and criteria R is used for the cell ranking.
On the other hand, Almost Blank Subframe (ABS) is used in aggressor cell to protect the data transmission for UE in the victim cell. In ABS, the aggressor cell reduces its transmission or does not transmit any data except necessary system signals. The numerical result in [3] indicates the RSRQ measured on ABS is better than RSRQ of non-ABS in most cases (the RSRQ difference reaches 8 dB when the aggressor cell load is high). In addition, previous discussion also indicated that RSRP result may be affected under strong interference. 
For both cell selection and reselection, since criteria S is used, where both RSRP and RSRQ are included in the evaluation, the new measurement restrictions should be considered at least for the detected victim cell. Specifically, the victim cell should be measured in the aggressor’s ABS or a subset of the ABS. If non-ABS is included for measurement for the victim cell, due to the interference increase, the corresponding RSRQ will be estimated pessimistic.
In addition, in cell reselection, Criteria R is used for the cell ranking. [3] In details, according the Criteria R, the UE performs ranking of the neighbour cells that fulfil the cell selection criterion S. In Criteria R, the ranking is evaluated based on RSRP results. If the camping cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements, where Srxlev and Squal are the metric used in Criteria S  and related to RSRP and RSRQ. Accordingly, if the victim cell is a camping cell, the accurate RSRQ and RSRP are expected to let the UE stay in the serving area as long as possible. 

Specifically, in Femto-Macro case, if the UE does not select the Macro for camping due to the poor RSRQ, the Femto may be selected as an acceptable cell where UE’s service is very limited. While in Macro-Pico case, if no restriction is set on the measurement, the pessimistic RSRQ may reduce the load in Pico and the neighbour Macro may be overloaded.
Observation 1: For both cell selection and reselection, the measurement enhancement should be considered for the victim cell.
But, for the measurement of the aggressor cell, the restriction on measurement in the non-ABS may not be necessary. 
In cell selection, the reasons can be listed as follows. Firstly, in criteria S, there is no ranking of different cells. Whether or not the measurement result is accurate for aggressor cells does not impact the selection to the victim cell. Secondly, the optimistic RSRQ result at aggressor (including both ABS and non-ABS) will be averaged out by UE implementation. Finally, even if the UE does not select the victim cell, the optimistic estimated RSRQ at aggressor seems no harm. In Macro-Femto case, if the UE does not select the Pico, the Macro may be selected as a suitable cell, where a HO may happen later for load balance.
In cell reselection, for the aggressor neighbor cell measurement, the optimistic RSRQ which includes ABS measurement is not a big problem since the ranking does not depend on RSRQ. And, if the aggressor cell is a camping cell, the optimistic result for RSRQ may increase the chance of the UE’s staying in the serving area before the intra-frequency measurement is performed. But that is not a big problem since the UE is in idle mode and the service cost in the camping is limited. Therefore, it is not necessary to have any restriction to measure the aggressor neighbor cell neither.
Observation 2: For aggressor cell, it is not necessary to have any measurement restriction.
Proposal 1: For both cell selection and reselection, the measurement enhancement should be considered for the victim cell.
2.2 Impact brought by the measurement restriction

The working assumption of the measurement restriction is that UE has the information of the ABS pattern. Therefore, how the UE finds the victim cell’s ABS pattern for both cell selection and reselection needs further discussion. In RRC connected mode, the ABS pattern can be configured by the RRC signaling. However, when the UE is in idle or under RLF, the RRC signaling is not available.

Several approaches may be considered to solve the problem. 

One approach is to use the stored information obtained in RRC connected mode. The other solution is to broad ABS pattern, which may be used for both idle UE and RLF UE to perform measurement. Details of the signaling are FFS.
Proposal 2: For both cell selection and reselection, how the UE find ABS pattern to perform the restricted measurement needs further discussion.
3
Conclusion 
In a summary,  we propose:

Proposal 1: For both cell selection and reselection, the measurement enhancement should be considered for the victim cell.
Proposal 2: For both cell selection and reselection, how the UE find ABS pattern to perform the restricted measurement needs further discussion.
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