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1. Introduction

RAN2 has previously discussed that a non-allowed UE getting close to a CSG cell will see a service outage because the macro signal will encounter strong interference from the CSG cell. Under eICIC work in RAN1 (see [1]), a time partitioning based solution has been developed to solve this strong interference problem.
This paper provides details about RAN2 work that is needed to support an Idle non-allowed UE that is experiencing strong interference from the CSG cell.
2. eICIC Operation in Idle Mode

2.1. Main procedures

Idle mode operation involves three main components:

Measurement/Ranking: Under strong interference from a CSG cell, the non-allowed UE is unable to measure accurate RSRP/RSRQ values for the macro cell. Measurements can be made accurate if they are restricted to certain resources as described in [1] (details of the resources to still under discussion in RAN1). When almost blank subframes (ABSF) are used from the CSG cell, the UE can restrict measurements only to these subframes and be able to measure accurately both the macro cell, and the CSG cell. Accurate measurements of the CSG cell are possible because the CSG cell transmits CRS in the ABSF, as described in the attachments to [1].  Once accurate measurements are available, ranking can be performed without any specification changes.
Paging: Under strong interference from a CSG cell, only certain resources of the macro cell are usable, and paging has to be performed under these restrictions.

· PDCCH: Only the almost blank subframes (ABSF) of the CSG cell are usable for receiving PDCCH from the macro. However, the paging occasion of the UE may not be in a subframe matching an ABSF of the femto. For this case, the attachment in [1] describes a technique for cross-subframe assignments where a PDCCH resource on one subframe assigns a PDSCH resource on another subframe. With such a technique, a UE under strong interference from the CSG cell can receive a PDCCH in a subframe that is an ABSF of the CSG cell.
· PDSCH: By making the CSG cell reduce power on the frequency resource used for PDSCH component of paging, this channel can be made reliable for UEs under strong interference from CSG cells.

System Information (SIB1): Under strong interference from a CSG cell, only certain resources of the macro cell are usable, and SI delivery has to be performed under these restrictions. The cross-subframe design for paging, as well as the frequency partitioning design for PDSCH, are applicable for SIB1 delivery.
System Information (SIB2 and above): There is some more flexibility for higher SIBs because these are not mandated to be sent in specific sub-frames. By setting a sufficiently large SI scheduling window, it will be possible for one subframe in the window to be an ABSF of the CSG cell. Thus, higher SIBs can be handled under R8/R9 procedures from UE point of view. To protect PDSCH, there has to be some frequency partitioning between the CSG cell and the macro cell (same as for SIB1). 
2.2. Signalling Support

The UE has to be informed of the time-domain resources on which measurements will be performed especially when the UE is under strong interference from a non-allowed CSG cell (these are the same subframes the UE needs to monitor for cross-subframe PDCCH, details pending completion of RAN1 design).
Mobility: When the UE camps on the macro cell (non-allowed CSG is not suitable), it may encounter interference from non-allowed CSG cells while it moves around. The UE has to know the time-domain resources that are available for measurement in the presence of non-allowed CSG cells, and it is desirable to signal this information from the macro cell. Signalling this information from the CSG cell only with has the disadvantage that the UE has to read SI of non-allowed CSG cells, which is not consistent with R8/R9 behavior.

Proposal 1: Use system information to broadcast from the macro cell the time-domain restricted resource that is safe for the UE to perform measurements in the presence of strong interference. 
Note that the macro has the necessary information about the time-domain resources of CSG cells, as this same information is needed to perform scheduling and measurement configuration for UEs under strong CSGs. 
Cell selection: A UE performing cell selection under a closed CSG cell will not know which subframes are available to measure the macro cell. Cell selection here includes radio link failure recovery, redirection and power up. In such a case, the UE can first read the system information from the CSG cell that contains the information about time-domain restricted resource, and measure macro cells using time-domain restricted resource. 
Proposal 2: Use system information to broadcast from the CSG cell the time-domain restricted resource that is safe for the UE to perform measurements in the presence of non-allowed CSG cells.
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