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1. Introduction

 In GERAN1 Ad-hoc meeting, sourcing company raised the issue on candidate CSG cell for autonomous search should be defined as previously visited allowed CSG cells [1]. Since it is assumed without this implementation guideline, the MS requirement on searching for allowed CSG cells is too strict and easily addresses increase of the MS power consumption while in (packet) idle mode. But overall view on this proposal was negative at the last meeting (e.g. non realistic, not acceptable). But sourcing company still believes that certain level of minimum requirement and correction is needed for reasonable/realistic MS implementation for autonomous search for allowed CSG cells. So in this paper, search function for CSG cell in GERAN specification is reinvestigated and it is proposed to clarify current autonomous search function for allowed CSG cell. 
2. Discussion
2.1. Current specification in GERAN
 Following is description of the autonomous search function for CSG cells in current spec TS 45.008 rel-8[2]. 

6.6.7.1
Cell re-selection to CSG cells
If a mobile station is a member of at least one Closed Subscriber Group, i.e. at least one CSG ID is included in the MS’s "Allowed CSG list", then, in addition to normal cell reselection, the MS should search for UTRAN and/or E-UTRAN CSG cells depending on the MS capability.                                                                                                                                                          

NOTE 1:
The search function and the measurements rules applicable to CSG cells are implementation dependent.
NOTE 2:
A cell is a CSG cell if the CSG Indicator in its system information is set to TRUE.
NOTE 3:
The "Allowed CSG list" is stored in the USIM (see 3GPP TS 31.102).
 Based on current wording, the behaviour of MS can be interpreted like following. 
 If MS has any “allowed CSG list” in its USIM then MS should/shall search for UTRAN and/or E-UTRAN CSG cells depending on the MS capability. Here, the MS capability is assumed as the RAT capability (i.e. UTRAN and/or E-UTRAN). In other words, even MS does not have any information of target allowed CSG cell (e.g. fingerprint info/location info), MS should find this allowed CSG cell.
 So MS should continuously enable autonomous search function for this CSG cell since MS has no idea where this CSG cell is located. Moreover search function shall be supported whether NW provides additional information (i.e. CSG split info, CSG dedicated frequency) or not, consequently this will address huge amount of the MS battery drain.
2.2. RAN2 agreement
 Following is agreed sentence [3] which will be included TS 36.304 for Rel-9. They added NOTE as an implementation guideline for searching allowed CSG cells. This is only added for Rel-9. Since legacy spec TS 36.304, TS 25.304 does not state any requirement on autonomous search function for CSG cells. They decided adding minimum requirement to Rel-9, since inbound mobility to CSG cells is more critical to Rel-9 MS. 
5.2.4.8.1
Cell reselection from a non-CSG cell to a CSG cell

In addition to normal cell reselection, to detect suitable CSG cells the UE shall use an autonomous search function for CSG cells on non-serving frequencies when at least one CSG ID is included in the UE’s allowed CSG list. This UE autonomous search for CSG cells may also include CSG cells of RATs other than E-UTRAN. The UE may also use autonomous search on the serving frequency. The UE shall disable the autonomous search function for CSG cells if the UE’s allowed CSG list is empty.
NOTE: The UE autonomous search function, per UE implementation, determines when and/or where to search for allowed CSG cells. The UE autonomous search function should find previously visited allowed CSG cells. 

If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the  frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.

If the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell as per normal reselection rules (5.2.4.6.).

If the UE detects one or more suitable CSG cells on another RAT , the UE shall reselect to one of them, if allowed according to [19].

3. Proposal & Conclusion 

 It is proposed same level of requirement with RAN2 for autonomous search function should be specified in GERAN too. And strict requirement that MS should/shall search allowed CSG cell (i.e. MS is member of this CSG cell) whether visited CSG cell or not should be corrected.

 This proposal will not limit the optimization chance for mobile station. Only give realistic guideline and minimum requirement in order to avoid unrealistic effort for MS implementation and increase of MS power consumption. Corresponding CRs also submitted in this meeting. After discussion, hopefully this CRs [4][5] will be approved in this meeting.
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