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1. Introduction

This paper introduces several issues which should be considered in order to find a suitable solution for inbound mobility from GERAN to CSG cell in connected mode. Proposed issues are selected based on how to keep consistent approach with RAN and considering practical circumstances in GERAN. 
· Whether report non-allowed CSG cell or not

· Unavoidability of reading SIB signaling
· No gab periods in GERAN

· Possible Network assistance level for CSG inbound mobility
2. Discussion Issues
2.1. Whether report non-allowed CSG cell or not
Discussion paper [2] also questioned the necessity of measurement report of CSG cells in Rel-8. And here, same question is raised whether MS should report measurement result of ‘non-allowed CSG cell’ or not in Rel-9. Considering the case of CSG cells are deployed in mixed frequency approach, how does NW guarantee sufficient service quality after handover to new cell without measurement result of ‘non-allowed CSG cell”. Measurement result needs not only handover target itself but also measurement configuration. 
If NW orders only one E-UTRAN cell can be included in measurement report. If report of non-allowed CSG cell is allowed, following cases can be considered. 

1) E-UTRAN macro cell is reported: Macro E-UTRAN cell is a strongest cell. Then NW could consider this macro cell as a handover candidate.

2) Allowed CSG cell is reported: Allowed CSG cell is a strongest cell. Then NW may consider this CSG cell as a handover candidate.

3) Non-allowed CSG cell is reported: Non-allowed CSG cell is a strongest cell. Then NW does not consider macro and allowed CSG cells as a handover candidate during certain period to avoiding potential interference problem.
The number of cells which can be included in measurement report is restricted. (e.g. maximum number of E-UTRAN cell is 3). But if macro E-UTRAN cell or allowed CSG cell is stronger than non-allowed CSG cell, this macro cell or allowed CSG cell will be reported. If non-allowed CSG cell is strongest cell, NW will never consider macro cells and allowed CSG cells as a handover candidate. 

2.2. Unavoidability of reading SIB signaling

Concerns have been expressed on increasing the service interruption time if MS is allowed to read SIB signaling of target CSG cell in connected mode. But there is no way to solve PCI/PSC confusion problem without reading SIB signaling. Here, two different scenarios are verified why read of SIB signaling is needed for solving PCI/PSC confusion problem. 

Scenario1: NW detects PCI/PSC confusion 

Assumption of this scenario is that BSS maintains neighbour H(e)NB physical mapping information.(e.g. PCI and CGI mapping information of neighbour H(e)NB). If MS reports measurement result of CSG cell, NW would know whether corresponding PCI/PSC has confusion problem or not. If PCI/PSC confusion problem is discovered on reported PCI/PSC, NW will inform MS of detection of PCI/PSC confusion. In this case only one way to solve confusion problem is that allowing MS to read SIB signaling of target CSG cell and reports CGI value to NW. Without this procedure NW never indentify target CSG cell.
Scenario2: MS detects PCI/PSC confusion 

It is assumed that MS has already detected neighbour CSG cells information. (e.g. PCI/PSC and CGI, CSG ID mapping information). MS may store this information based on fingerprints mechanism. As shown in Figure 1, following scenario can be assumed. 

1) MS wanders about certain macro cell area in idle mode. And read and store CSG cells (e.g. Cell 1, Cell 2) and more cells information. Then MS detects that there is a potential PCI confusion problem in current serving macro cell.

2) MS enters connected mode. Then MS start to measure neighbour cells. As a result, MS detects CSG cell whose physical cell identity is PCI a. MS already knew PCI a imply PCI/PSC confusion problem in this macro cell. But still MS does not know this measured CSG cell is whether Cell 1 or Cell 2 without reading SIB signaling at that place. 
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Figure 1 Example of PCI/PSC confusion case
We are not sure how well the fingerprint will work. And the resolution of fingerprint will be MS implementation specific feature. This means that MS may not memorize particular location of CSG cell. 

2.3. No gab periods in GERAN

In RAN, basic agreement as a method for reading SIB signaling of target CSG cell is a gap-based solution. This measurement gap could be scheduled by eNB or might be autonomous gap using natural DRX/Idle periods. But in GERAN, there is no similar mechanism with UTRAN, E-UTRAN. Only allowing reading SIB signaling during search frame is possible. Moreover this possible search frames also will be limited. So concentrate on avoiding read of target CSG system information.   

2.4. Possible Network assistance level for CSG inbound mobility
Option 1: UE-based solution
Option 2: BSS know neighbour H(e)NB and PCI/PSC information 
Option 3: Option 2 + corresponding CSG ID mapping information

Option 4: Option 3 + CGI and PCI/PSC confusion existence 

Option 5: Option 4 + individual MS mapping information

The above instances are possible assistance levels by BSS. These mapping information could be obtained by O&M effort or using similar method to ANR. (e.g. BSS order MS to report possible H(e)NB deployment information and BSS is maintaining these information). In RAN, Option 1 seems general trend. But in GERAN, in order to reduce service interruption caused by reading SIB signaling of target CSG cell, suggestion of NW assisted UE-based solution seems reasonable. But the feasibility of this NW assisted solution and assistance level also should be investigated. 
3. Conclusion

The purpose of this paper is to provide information about some of the available condition that impacts outlining solution for inbound mobility from GERAN to CSG cells. Discussion and agreement of each issue will accelerate progress of making solution for inbound mobility from GERAN to CSG cell.   
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