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1 Introduction
In this paper, network-assisted CSG-cell searching is discussed for supporting inbound mobility in active mode. The method is based on “searching notification procedure” that is to inform UE of CSG-cell searching related information. This proposal will reduce computational complexity for CSG-cell search and battery consumption, in particular, when Home eNodeBs are allocated different frequency band from overlay macro cell.

2 Discussion of CSG-cell searching for inbound mobility
2.1 Network Assistance for CSG-cell search

Assuming that there are two different frequency bands are allocated for overlay macro cells and CSG-cells respectively and CSG-cells are deployed in “Nomadic radio environments”, inter-frequency inbound mobility will be necessary in this scenario. Note that the number of CSG-cells for a specific user to be accessable will be small compared to overall number of CSG-cells examined by the UE. 
In a situation where CSG-cell is allocated different frequency band from overlapping macro cell, UE may need to excessively search suitable CSG-cells because information of neighboring CSG-cells may not be available from serving marcro cell if it belongs to different frequency range. 
In such case, UE will perform a periodic autonomous search for discovering available CSG cells. As a result, UE may waste power, or have computational complexity problem, or causes potential packet loss due to excessive search overload. Fig.1 describes the overall cell search procedure in active mode. as an example. [1] It is supposed that a method for limiting exhaustive search will be effective.
One of the possible method is based on “notification procedure for CSG-cell searching” that is to inform UE of CSG-cell searching related information.[Fig.2] If UE has pre-knowledge of which CSG-cells are accessable in current macro-cell area, the overhead for “auto cell searching” for neighbor CSG-cells will be reduced significantly. 

[image: image1.png]Active-mode

i

UE moving
(Macro-cell <-> CSG-cell)

Auto cell searching

outbound (Periodic & Fingerprint)

Normal mobility

Normal intra-freq
Mobilty
(@ few seq)





Figure 1 Overall procedure of CSG-cell mobility in active mode

An issue regarding above proposal is how to obtain the mapping information of CSG-cells available within a range of macor cell. Most information of allowed CSG-cells is possibly downloadable to UE from core network, e.g HSS, MME or SON server. Information of macor cell ID can be combined in the list of allowed CSG-cells. Additional CSG information, e.g CSG-cell status in current macro cell; power-on/off, may still need to be supplied to UE as the UE enters or leaves macro cell. In such case, it is appropriate to obtain the information from core node rather than eNodeB. 
Proposal: Therefore we propose to rely on network such as core nodes to assist CSG cell search rather than exhaustive autonomous search by UE to reduce excessive searching load.

2.2 Triggering CSG-cell Search 
Assuming that CSG-cell search is assisted by network, subsequent issue will be when to trigger CSG-cell search accessable in current location. It could be “on completion of bearer connection in case of originating call” or “during handover preparation” or “on updating location just after handover completion” of which detail of the procedure will be out of the current scope for the timebeing. However there are some assitance of eNodeB necessary for network to detect correct radio condition of UE. This issue will need to be handled in future if the proposed principle for CSG-cell search is agreed.
2.3 Conceptual procedure of CSG-cell searching for supporting inbound mobility in active mode
Following information is provided for better understaning of procedure for CSG-cells search. In Fig.2 below, it is assumed inbound mobility to HeNB is performed after completion of handover to target macro cell. 
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Figure 2 An example of procedure for CSG-cell searching in active mode
The basic operation will be processed;
a. UE is connected to the source (macro) cell.

b. After performing normal handover (source cell to target cell), the target (macro) cell send Location Update information to core network. 

c. On receiving the Location Update info core network detects whether therer are CSG-cells subordinated by target (macro) cell for serving UE. Here, it is assumed the target (macro) cell may have its subordinated CSG-cells maintained dynamically by specific function, e.g. ANR/SON server. CN will send Notification Info. to UE including CSG-cell indicator, carrier frequency, PCIs.
d/e. After receiving the Notification Info via target cell, UE will perform the following procedure; 

· (1) if there are accessible CSG-cells for the UE, UE will start searching the neighbour CSG-cells and may send the measurement results of the CSG-cells. 

· (2) Otherwise, UE will do nothing regarding searching CSG-cells. 
f. If the measurement results meet the threshold given to inbound mobility, UE may stop the cell searching process and perform inbound mobility towards the detected target CSG-cell.
3 Conclusion
This document reviewed cell searching issues for supporting inbound mobility using different frequency band in active mode and discussed the following proposal.
Proposal : We propose to rely on network such as core nodes to assist CSG cell search rather than exhaustive autonomous search by UE to reduce excessive searching load. 

If any decision will be made, we would try to assist further discussion, especially regarding some requirements of inbound mobility from RAN3 aspect.
4 References

[1]
3GPP TS36.300, “E-UTRAN Overall Description; Stage 2”, v8.7.0.
[2]
R2-092142, “Inbound handover to CSG and hybrid cells”, InterDigital.

[3]
RP-090351, “Support of Home NB and Home eNB enhancements RAN2 aspects”, Huawei, Alcatel-Lucent.

1/4
2009-05-05

_1303011562.vsd
�

バルーン型の吹き出しです。図形を選択して入力します。必要に応じて大きさを変更します。コントロール ハンドルを移動してポインタを話者に向けます。�

Target cell


CN detects neighbor CSG-cells subordinated by the macro cell for the UE on receiving Location Update.


e


b


c


f


a


d


Neighbor 
CSG cells


Source cell


UE


CN
(EPC)


Connected (S-cell) 


UE starts  searching the CSG-cells.
If UE gets t-CSG-cell, stop the searching and perform inbound mobility.


Connected (CSG-cell) 


Location Update


“Notification” for CSG-cell searching
(e.g. UE accessible CSG-cells within the macro cell)
 * via target-cell *


Inbound mobility (t-cell àCSG-cell, if any) 


Autonomous cell searching
(Any notified CSG-cell)


Normal mobility (s-cell à t-cell) 


g


If any CSG-cell for this UE;�

Autonomous cell searching
(No notified CSG-cell)


If no CSG-cell for this UE;�


