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1. Introduction
CSG Inbound mobility with proximity indication was discussed in last RAN2 meeting. In RAN2 email discussion [1], RAN2 discusses 3 usages of the indication as follows;

(1) To inform network the necessity of CGI acquisition 

UE informs network whether or not acquisition of CGI is needed for a particular PCI. This prevents the network unnecessarily assignment of the gap for system information acquisition when the UE is far from the CSG cell UE has accessed.

(2) To trigger inter-frequency measurement configuration by the proximity indication

UE sends to eNB that it may be close to the CSG cell UE has accessed in other than current frequency. eNB configures inter-frequency measurement after receiving this indication.

(3) To inform network the possible accessibility of reported CSG cell

UE informs network that reported cell (PCI) may be the CSG cell UE has accessed.
We discuss assumption of the above 3 indications and the possible procedure for intra/inter-frequency measurement with these indications. 
2. Discussion

The indication for (1) can inform that UE has accessed allowed CSG cell in the past in the certain area using positioning information as illustrated in Figure1. In addition to the indication for (1), the indication for (3) informs reported CSG cell may be allowed when the certain PCI for allowed CSG cell is found. However the specific signaling to network for the indication for (1) isn’t required i.e. only the signaling of the indication for (3) is sufficient, since the indication for (3) is created based on the area where the indication for (1) indicates.
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Figure 1: Area where the indication for (1) indicates
As we discussed in the document [2], the positioning information is used only for conservative usage. UE doesn’t know whether the target cell is actually accessible or not from past accessed cell information and positioning information but UE can know whether UE has accessed allowed CSG cell in the past in the certain area. The certain area size is decided by possible maximum geographical size of one or cluster of cells in a certain CSG. 
The indication for (2) can inform that UE has accessed allowed CSG cell in the past in the certain area in certain frequency using positioning information.

UE can inform the network the accessibility of detected cell by the indication for (3), when the detected cell matches PCI of past accessed allowed cell in the certain area indicated by the indication for (1). Then handover evaluation can be triggered by this indication. Then if PCI is different from the past accessed PCI, handover evaluation is not triggered. UE may report the cell which is actually different from the cell UE accessed before as allowed cell by the indication for (3), but handover evaluation can correct wrong report. In addition, we consider the indication signaling for (3) can be used with measurement report since the indication is used after PCI detection in the measurement. 
Proposal:
 measurement report include the indication whether reported CSG cell may be the past accessed CSG cell
We further discuss the possible procedures for intra/inter-frequency measurement with these indications.
<Intra-frequency procedure>

STEP1-1: 
UE measures neighbour cells. 

STEP1-2: 
When detected cell triggers the measurement event, UE checks the PCI of detected cell. If UE know the detected cell is CSG cell by PCI split information, UE performs as follows; UE checks the PCI of detected cell with PCI of allowed CSG cell in fingerprint. When PCI of the detected cell matches PCI of allowed CSG cell in fingerprint, if UE is inside of the area where the indication for (1) indicates, UE sends measurement report with the indication for (3) that reported cell may be allowed for UE. If UE is outside of the area or the PCI doesn’t match, UE sends measurement report with the indication for (3) that reported cell may be non-allowed for UE.

STEP1-3: 
If source cell receives the indication for allowed, configuration for CGI acquisition is performed if needed.

STEP1-4: 
UE check CGI from system information of reported cell and reports the CGI to source cell.
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Figure 2: intra-frequency measurement procedure in case that the indication indicates reported cell may be allowed
<Inter-frequency procedure>

STEP2-1: 
When UE enter the area where the indication for (2) indicates that UE may be close to the CSG cell UE has accessed in other than current frequency, UE send the signaling for inter-frequency measurement configuration by the indication for (2).
STEP2-2: 
Source cell configures inter-frequency measurement after receiving the indication from UE

STEP2-3: 
UE measures neighbour cells on that frequency.

STEP2-4: 
When detected cell triggers the measurement event, UE checks the PCI of detected cell. If UE know the detected cell is CSG cell by PCI split information, UE performs as follows; UE checks the PCI of detected cell with PCI of allowed CSG cell in fingerprint. If PCI of the detected cell matches PCI of allowed CSG cell in fingerprint, UE sends measurement report with the indication for (3) that reported cell may be allowed for UE. If the PCI doesn’t match, UE sends measurement report with the indication for (3) that reported cell may be non-allowed for UE.
STEP2-5: 
If source cell receives the indication for allowed, configuration for CGI acquisition is performed if needed.

STEP2-6: 
UE check CGI from system information of reported cell and reports the CGI to source cell.
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Figure 3: inter-frequency measurement procedure in case that the indication indicates reported cell may be allowed
3. Conclusions
In this document, we discuss the 3 indications and the possible procedure for intra/inter-frequency measurement. We propose following:

Proposal:
 measurement report include the indication whether reported CSG cell may be the past accessed CSG cell
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