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1 Introduction
The purpose of this paper is to consider how to reduce CSG searching load for supporting inbound mobility. In TS 22.011[1], there is a requirement to support at least 125 million CSG Ids in a PLMN, however the user will usually have not so many CSG-cells in a PLMN. It implies that UE may try unnecessary neighboring CSG searching, in particular when CSG-cells are deployed on the different frequency band from overlay macro cell. It may result in increasing battery consumption as well as packet loss due to computational complexity. 
In this paper, we discuss the need of reducing CSG searching load for inter-frequency inbound mobility after Rel.8.

2 Discussion of CSG-cell searching for inbound mobility

In Annex F of TS 36.300[2], there is “Mobility and Access Control Requirements associated with Closed Subscriber Group”. Also, in SA2#72, ANDSF based approach [3] was discussed as a solution for reducing CSG searching load. In addition, the extra alternatives to utilize SIB#9 or Paging message may be considered even though they need to carry huge-sized information. 

In this paper, another alternative to utilize “L3 assisted approach” over the radio interface during call setup phase is proposed and discussed. Fig.1 describes the details for supporting neighbouring cell searching supported by an existing L3 message (shown in red box), which includs the proposed new parameters necessary to search the CSG-cells within a serving macro cell; for instance, CSG-cells belong to a serving macro cell, and its power-status (On/Off), carrier frequency, and PCI, etc.

This L3 message may be sent from the serving eNB to UE in order to initiate creating or updating the CSG searching list in UE. According to the L3 message, the UE may activate or de-activate the operation of each CSG-cell (or HeNB) within the CSG searching list; for instance, the UE does NOT perform any neighbouring CSG searching for inbound mobility if a specific CSG-cell is not activated. It may result in reducing battery consumption as well as packet loss.
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Fig.1 L3-assisted CSG searching under inter-frequency inbound mobility scenario

In the following paragraph, CSG searching issues under inter-frequency inbound mobility scenario are considered in addition to the current requirements.[2]

If the number of CSG-cells in a PLMN may be very large-sized, UE may need to excessively search suitable CSG-cells, because information of neighbouring CSG-cells may not be available from serving marcro cell especially if it belongs to different frequency range. In such case, UE will perform a autonomous search for discovering its allowed CSG cells. As a result, UE may waste power, or have computational complexity problem or causes potential packet loss due to excessive search overload. So, it is supposed that a method for limiting exhaustive search with help from network side will be effective

Proposal 1: To prevent UE from searching unnecessary and excessive neighbouring CSG cells, the eNB-based approach as well as UE based approach shall be considered after Rel.8.

From the view of HeNB’s characteristics (e.g, WiFi), HeNB will be possibly removed or added without any notification. In addition, the carrier frequency of HeNB are possibly changed according to its operator’s policy such as CR based operation in the future. So, cell searching information stored in UE needs to be updated according to the latest frequency configuration.

Proposal 2: The mechanism that neighbouring cell searching list stored in UE is updated periodically needs to be specified after Rel.8.

As an alternative to reduce the cell-searching load, the proposed “L3-assisted approach” during call setup phase may provide a simple solution without any serious impact to the current relevant specification.

Proposal 3: It is needed to consider the “L3 message assisted approach” in order to reduce CSG searching load, in particular under inter-frequent in bound mobility deployment scenario.
3 Conclusion
In this contribution, we have discussed how to reduce CSG searching load under inter-frequency in-bound mobility scenario, and propose

Proposal 1: To prevent UE from searching unnecessary and excessive neighbouring CSG cells, the eNB-based approach as well as UE based approach shall be considered after Rel.8.

Proposal 2: The mechanism that neighbouring cell searching list stored in UE is updated periodically needs to be specified after Rel.8.

Proposal 3: It is needed to consider the “L3 message assisted approach” in order to reduce CSG searching load, in particular under inter-frequent in bound mobility deployment scenario.
The above proposals needs to be considered for supporting in-bound mobility after Rel.8.
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