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1. Introduction

 Discussion on inbound mobility to H(e)NB in idle mode and connected mode is ongoing discussion in GERAN and RAN. And the general solution on connected mode is under investigation now. In this paper, it is proposed to discuss several issues which are explained below in order to minimize necessary effort and the implementation complexity by classifying what is practically needed functionality.    
· Candidate CSG cells for inbound mobility from GERAN (Rel-8, Rel-9)
· Let optional the inbound mobility to UTRAN CSG cell in dedicated mode (Rel-9)
· Fingerprints handling (Rel-8, Rel-9)
2. Issues and discussion
2.1. Candidate CSG cells for inbound mobility from GERAN

 In current GERAN spec TS 45.008 [1], it is specified that if a mobile station is a member of at least one CSG cell, the MS should search for UTRAN and/or E-UTRAN CSG cells depending on the MS capability. But current specification is ambiguous to mobile station implementation. Because current specified sentence could be interpreted as mobile station shall search every possible candidate UTRAN/E-UTRAN CSG cells even though this CSG cell is unvisited before. It will increase mobile station power consumption. 

 In RAN2 [2], they seem to agree that autonomous search function for CSG cell should find a previously visited CSG cell which is allow to access. This assumption seems reasonable. Usually the initial search of allowed CSG cell would be handled by manual search.
 And in connected mode, fingerprints mechanism seems implicitly agreed in GERAN. This means only previously visited cells is candidate CSG cell should be reported. 
Proposal 1: It is proposed that only previously visited cell shall be Candidate CSG cells for autonomous search and measurement report in connected mode. Generally visited Cells can be configured by manual search.

 If we agreed on above proposal, it is pointed out that mobile station always has the saved information (i.e. physical cell identity, CSG ID, Cell global identity, etc.) of target allowed CSG cell. This information may be reused when mobile station sends measurement report of allowed CSG cell in connected mode without reading system information of target CSG cell. But the main problem is how to use already acquired CSG cell information, and how to guarantee the validity of this acquired information. 

2.2. Let optional the inbound mobility to UTRAN CSG cell in dedicated mode
 At the last meeting, GERAN agreed that mobile station is allowed to read system information in connected mode. But also there was strong concern that allowing reading system information of target CSG cell will increase the service interruption during voice call and packet data service. 
 It is also questioned the necessity of handover toward CSG cells in connected mode. In case of GERAN to UTRAN handover during dedicated mode, the general business model is that voice service keeping in GERAN, once the voice call initiated in GERAN. In case of macro UTRAN, measurement report of UTRAN cells is not critical burden to mobile station since reading UTRAN target cell system information is not needed and only cell index and measurement quantity is enough information for measurement reporting. But in case of CSG cell, the mobile station should sacrifice ongoing GERAN service depends on case (i.e. reading system information of target cell, reporting additional information for identification). 
 So it is proposed that NW could indicate the necessity of measurement report of allowed CSG cell in connected mode. This indication can be delivered through system information or dedicated signaling. At least we should avoid the situation “Mobile station is doing additional job in spite of being unnecessary job” since NW will not move mobile station to UTRAN CSG cell.
Proposal 2: It is proposed that NW indicates the preference of inbound mobility to UTRAN CSG cell in dedicated mode. If NW set this preference as negative, mobile station does not need to report allowed CSG cell with identification info. The detailed procedure is FFS.
2.3. Fingerprints handling

 Fingerprint mechanism has been considered as a mobile station implementation dependent issue. But currently proposed solution is being investigated based on fingerprint mechanism and in RAN2 it was proposed that minimum requirement of fingerprints should be specify in stage 3 specification.

 Without the minimum requirement or general agreement on this fingerprint mechanism we will face the situation like “Too many cooks spoil the broth.” Because of the resolution of fingerprints mechanism is related to PSC/PCI confusion problem and mobile station implementation complexity too. If fingerprints information is enough accurate to indicate specific CSG cell area, PSC/PCI confusion problem (i.e. Several CSG cells use same Physical cell identity in same fingerprints area) will disappear. But at the same time, mobile station implementation complexity will be increased.  

Proposal 3: It is proposed to discuss what minimum requirement of fingerprints mechanism is. 
 And also it is proposed to discuss the “fingerprints failure case” too. It will be happened when CSG cell switched off or the location of CSG cell is changed.
Proposal 4: It is proposed to discuss the handling of “fingerprints failure case” in GERAN.


( When CSG cell switched off, the physical cell id is changed? 


( If mobile station can’t detect corresponding Physical cell identity in fingerprints area, what is expected 


mobile station behaviour?      

3. Conclusion 

In this paper, several issues were suggested for discussion. With the agreement of these proposed issues, GERAN can get an agreement on inbound mobility to CSG cell solution based on practical requirement and overall system efficiency. 
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