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1 Introduction

The following main points have been agreed for mobility to home eNBs:

· UE maintains a CSG cell white list which identifies the CSG cells the UE is allowed to access.

· In idle mode cell reselection to CSG cells is driven by autonomous searches by UE. Network is not expected to provide information about CSG neighbours.
· In connected mode UE autonomously searches for CSG cells and can indicate the need for measurement gaps, which the network may grant.
This paper looks at some details of the procedure by which a UE in connected mode in a macro cell searches for, finds and initiates handover to a CSG cell.
2 Discussion
As discussed before the UE autonomously decides when it searches for CSG cells both in idle mode and connected mode. It is clear that measurement gaps may be needed for search and measurement gaps of CSG cells while in connected mode. Given that there can be large numbers of CSG cells within the geographical coverage area of a macro cell, there can be multiple CSG cells with the same physical layer identity within a macro cell
. So when a UE finds a CSG cell whose physical layer identity corresponds to a cell in the CSG white list, there can be ambiguity: that is, the CSG cell may or may not be one which the UE is allowed to access. In order to eliminate the ambiguity, the UE needs to obtain the cell’s global ID and compare it to the global cell IDs of the cells in the CSG white list. In order to read the global cell ID, UE has to read SIB1 of the target CSG cell. This is different from mobility between macro cells where the physical cell ID is sufficiently unique. In order to read SIB1, UE needs a considerably longer gap. 
The UE may be able to use other information to determine whether the CSG cell it has found is the right one. For example it could use the macro environment signature (macro cells that are visible at the current location) to determine if its current location is same as the location of its CSG. However, this may not remove the ambiguity.
Note that similar functionality may be needed for automatic neighbor relation function. However, for the handover case the global cell ID is needed much more quickly than in the automatic neighbor relation case. 
Below we outline the procedure at the UE to accomplish the handover:
1. Based on some criteria (eg., location, macro-environment etc) UE determines that it needs to search for one or more CSG cells. Note that handover to a CSG cell can happen even when macro cell coverage is good. If the CSG cell and the macro cell use different frequencies, it is assumed that UE is given sufficient gaps to search even if the serving cell quality is adequate.
2. UE finds a cell that meets handover criteria and recognizes it as a CSG cell with a physical layer identity matching one of the cells in its CSG white list.
3. UE sends a measurement report with an event id “CSG found”. This acts as a trigger to the eNB to allocate longer gaps to the UE. 

4. Macro eNB allocates the longer gap. If longer gap is not allocated UE exits this procedure. It is assumed that the source macro eNB provides a gap that is long enough to obtain the global cell ID of the CSG cells in the macro cell.
5. UE reads system information on the target CSG cell. If the global cell ID of the CSG cell matches one of the cells in its white list, it sends a measurement report with the global cell ID. 

6. Regular LTE handover procedures are followed.

3 Conclusion
It is suggested that RAN2 discuss the above procedure and agree on the proposals below:
Proposal 1: UE will be configured with measurement gaps when searching for a CSG cell is expected to be performed and the CSG cell uses a different frequency than the serving frequency.

Proposal 2: If a CSG cell with a physical layer identity matching one of the cells in the white list is found, UE sends measurement report 1 with an event ID. 

Proposal 3: The network allocates a longer gap in response to the event ID. The gap should be long enough to read the global cell ID from the system information.

Proposal 4: If longer gap is allocated and UE reads the global cell ID of the CSG cell UE sends measurement report 2 with the global cell ID. If a gap that is long enough for reading the global cell ID is not allocated, UE may stop tracking and measurement of the CSG cell. 
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� It is assumed that CSG cells with the same physical layer identity do not cause radio interference to one another. Exactly how this is achieved is a deployment issue (e.g., ensuring that such cells are sufficiently far apart, use of different frequencies etc).
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