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1 Introduction
The purpose of this paper is to discuss the need of updating CSG list to avoid unnecessary CSG searching in case of inter-frequency inbound-mobility. In TS 22.011[1], there is requirement to support at least 125 million CSG Ids in a PLMN, however the user will usually has not so many CSG-cells in a PLMN. It implies that UE shall try unnecessary neighbouring CSG searching, in particular when CSG-cells are deployed on the different frequency band from an overlay macro cell. It may result in increasing battery consumption as well as packet loss due to computation/ processing complexity. 
In this paper, we discuss the network signalling-assisted CSG list updating procedure to avoid unnecessary CSG searching in case of inter-frequency inbound-mobility.
2 Discussion of CSG-cell searching for inbound mobility
According to “Mobility and Access Control Requirements associated with Closed Subscriber Group” in Annex F of TS 36.300[2], it says that 
· It shall be possible to minimise the quantity of measurements which UEs perform on CSG Cells, if the UE does not belong to the User Group of a specific CSG Cell.
· The Home-eNB might also change the PCI on a slow basis, in case high interference is detected. If the PCI changes, mobility shall still be supported without user intervention. It might be necessary that the change is notified to the UEs belonging to the CSG through network signalling or other means.

· The carrier frequency of a Home-eNB might be changed at power up of the Home-eNB, out of a preconfigured range of frequencies. Often the preconfigured frequency range would be limited to one. Although a change of frequency is expected to be infrequent, if it changes, mobility shall still be supported without user intervention.
In case the PCI or the carrier frequency of the CSG cell changes, the UE would initiate a full scan of the CSG-cell. Such autonomous procedure may waste power due to computational complexity problem or causes potential packet loss due to excessive searching overload, and shall be completed within [6 min, FFS][2].
In this section, as an alternative to resolve the above-mentioned CSG-searching overload related issues, the network signalling-assisted updating procedure of CSG list is proposed and discussed. Fig.1 describes the basic concept for updating the CSG list during call setup phase. 
In this figure, the S1AP message on S1 interface (e.g., Initial Context Setup Request shown in red box) may be sent from EPC through the serving eNB to an UE in order to initiate updating or creating (if not exists) the CSG searching-related parameters stored in the UE; for instance, the CSG-cell Ids belong to a serving macro cell as well as physical cell Ids and carrier frequency which have been changed most recently. It is assumed that the UE maintains the CSG searching relevant list in its memory.
Then the UE will update the CSG searching list according to the received L3 message, and will start the normal CSG-cell searching procedure when occurring inbound mobility event. It implies the UE searches only the necessary CSG-cell without trying a full scan of the neighbouring CSG cell, even though the PCI or the carrier frequency will be changed, or a CSG cell will be newly added or removed in the list.
Also, if there is no CSG-cell belonging to the serving eNB in the latest updated CSG list stored in the UE, it is not expected the UE initiates any CSG searching operation for inbound mobility. It may reduce battery consumption as well as potential packet loss especially in case of the inter-frequency in-bound mobility.
In particular, it is pointed out the proposed updating procedure does not impact to the current LTE specifications except for some additional parameters into the corresponding L3 messages.
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Fig.1 L3–assisted CSG list updating procedure to avoid unnecessary CSG searching
in case of inter-frequency in-bound mobility deployment scenario
In the following paragraph, the above-mentioned issues are summarized.
1) From the aspect of HeNB’s property (e.g. Wi-Fi), HeNB will be possibly removed or added without any notification to UE. The CSG-searching information stored in UE needs to be updated according to the latest configuration information.
2) If the number of CSG-cells in a PLMN is very large, the UE may need to search excessively to look at the suitable CSG-cell. To prevent UE from searching unnecessary and excessive neighbouring CSG cells, the method for limiting exhaustive search with help from network side will be needed; EPC or eNB or etc. 
3) It is needed to consider the “Network signalling-assisted CSG-list updating approach” as an alterative to avoid unnecessary CSG searching in particular in case of inter-frequency in bound mobility deployment scenario.
3 Conclusion
Proposal: It is needed to consider the “Network signalling-assisted CSG-list updating approach” as an alterative to avoid unnecessary CSG searching in particular in case of inter-frequency in bound mobility deployment scenario.
If the proposal will have a common sense at RAN3 group, we will try to make more details for the future release.
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