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Discussion and decision     
1. Introduction
In RAN2#72 (Jacksonville), it was agreed under Agenda Item 7.6.1.2 that:
“RAN2 will suspend work on IDLE mode eICIC for Rel-10, unless RAN4 comes with input that this is feasible in Rel-10 timeframe.”

In Rel-11, there is a new Work Item (RP-110420) for Further Enhanced Non-CA Based ICIC for LTE, which also mentions Idle Mode as a possible enhancement. 
The present paper discusses the possible scope of RAN2 work in this area.

2. Details of Idle Mode eICIC

2.1 Scenarios for Idle Mode
As has been discussed previously in RAN2, there are two main cases of interest for Idle Mode. 
CSG Case: 

A UE that is not a member of the CSG should be able to get service from an allowed cell (e.g. macro cell) in case of severe interference from the CSG cell. This function is already supported in RRC Connected Mode, and supporting it in Idle Mode is important to provide coverage to non-member UEs.
In particular, the following two operations need to be considered
(a) UE first selects/reselects an allowed cell and then moves towards the CSG cell
(b) UE powers up under strong interference from the CSG cell, and attempts to select the allowed cell 
Pico Case:

A UE can be served by a weak pico cell in order to facilitate offloading of UEs from loaded macro cells. This function is already supported for RRC Connected Mode, and should be supported fro Idle Mode. If not supported, the UE will need to handover for offloading at each connection setup.
The following two operations need to be considered
(a) UE transitions from RRC Connected (to pico) to RRC Idle
(b) UE moves from region of strong pico signal strength to region where pico cell is weak.
Note that cell selection (e.g. at power up) is less critical here, and obtaining service from the macro cell may be adequate.

Proposal 1: Consider both the CSG and pico cases for Idle Mode eICIC enhancements in Rel-11. 

2.2 Components for Idle Mode support

Some of the components of Idle Mode support were discussed in [1].

2.2.1 Measurement/Ranking
Under strong interference from a non-serving cell (i.e. dominant interferer  scenario), the UE is unable to measure accurate RSRP/RSRQ values for the serving cell. Measurements can be made accurate if they are restricted to certain resources as described is done for RRC Connected Mode in Rel-10, using almost blank subframes (ABS). The signaling support for Idle Mode, regarding how the UE gets infromation about the ABS configuration needs further discussion in RAN2.

Proposal 2: UE will perform measurements on a restricted subframe set (similar to Connected Mode) in order to get accurate RSRP/RSRQ values in a dominant interferer scenario. We propose that RAN2 discusses details of signaling in Idle Mode and number of patterns.

2.2.2 System Information and Paging
An Idle Mode UE has to obtain system information and pages in case of a dominanty interferer. This issue has been recognized in the Rel-11 eICIC Work Item, though not specifically in the context of Idle Mode. The work item requires RAN1 to look at the following:
“UE performance requirements and possible air-interface changes / eNB signalling to enable significantly improved detection of PCI and system information (MIB/SIB-1/Paging) in the presence of dominant interferers for FDD and TDD systems, and different network configurations (e.g., subframe offset / no-subframe offset), depending on UE receiver implementations - (RAN1, RAN4, RAN2)”

There could be several possible solutions to address this issue. RAN1 actually discussed inter-subframe scheduling during early stage of Rel-10 eICIC as they mentioned in the LS (R1-105094, with the attachment of R1-105081), which can be a solution to the issue.
2.2.3 Acquisition

In order for mobility and cell selection to work properly, the physical layer first has to be able to detect cells in the presence of dominant inteferers. This is addressed as “detection of PCI” in the text quoted from the Work Item above. 

Proposal 3: RAN2 waits for RAN1 progress before working on cell acquisition for UEs in dominant interferer scenarios.

3. Conclusion

We made the following proposals:

Proposal 1: Consider both the CSG and pico cases for Idle Mode eICIC enhancements in Rel-11. 
Proposal 2: UE will perform measurements on a restricted subframe set (similar to Connected Mode) in order to get accurate RSRP/RSRQ values in a dominant interferer scenario. We propose that RAN2 discusses details of signaling in Idle Mode and number of patterns.
Proposal 3: RAN2 waits for RAN1 progress before working on cell acquisition for UEs in dominant interferer scenarios.
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