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Introduction

The objective of this paper is to introduce the use case of manual selection of a CSG across PLMNs as per TS 22.220, and to discuss potential implications for RAN3.

Discussion

Manual CSG Identity selection across PLMN is defined in TS 22.220 as the following –

“In addition, when the user manually selects a CSG in a PLMN, which is different from the last registered PLMN, the following behaviour applies:

-
The UE shall enter into Manual PLMN Selection state.

-
The UE shall attempt to register to the PLMN. This PLMN shall not be stored as the Last Registered PLMN.

-
When the UE is no longer in the service area of the CSG the UE shall return to the previous PLMN Selection state.”

That is, if a manual CSG Identity selection occurs across PLMN, mobility (cell reselection in ECM-IDLE and handover in ECM-CONNECTED) is supported only among cells (including hybrid cells) belonging to the CSG of the selected CSG ID. UE shall not be handed over to open cell, or to cells with a different CSG ID within the new PLMN. When UE moves out of the coverage of the selected CSG, a new PLMN selection shall be performed according to the previous PLMN selection state.

When the user performs a manual CSG Identity selection, a manual CSG selection indication can be provided by UE in the Attach Request message. If the PLMN, in which a CSG ID is selected, is different from the last registered PLMN, and UE is granted access, the UE and MME can both set CSG Mobility Only to “True” in the stored context information. This will then impact the UE reselection behaviour in the desired direction.

The problem (from a RAN3 perspective) is that there should be additional mobility restrictions for that particular UE, i.e. a handover should not be initiated to a cell that is not a member of the same CSG. Note that this requirement only applies to cells that are themselves CSG members.

Mobility restrictions are normally handled via the Handover Restriction List. Since the MME itself is aware of the restriction, it could include a new value “Intra-CSG Mobility Only” in the Handover Restriction List. If this is included in the Handover Restriction List, the serving H(e)NB should not try to hand the UE over to a open cell (or to a cell of another CSG).

Note: how and where (the serving H(e)NB or MME) avoids UE being handed over to a cell of different CSG ID is pending on the work progress in H(e)NB inbound mobility.

With the inclusion of the indication of Intra-CSG Mobility Only in the Handover Restriction List, the set of candidate cells for potential handover would be reduced, from open cells, hybrid cells, and cells associated with any CSG ID within user’s Allowed CSG List, to only the cells associated with the selected CSG ID. A new procedure is not required for mobility control in ECM-CONNECTED state.

As UE moves out of the coverage of the selected CSG, without being handed over to other cells, the existing PLMN selection procedure will be naturally initiated at recovery from lack of coverage. 

Conclusion

This short document has introduced the requirement to restrict the mobility in ECM-CONNECTED to within the current CSG, after manual PLMN selection.

A simple solution would consist of adding a new IE to the Handover Restriction List, either

· An Intra-CSG Mobility indicator, or

· A list of allowed CSGs

In any case, it seems useful to consider this at the same time as general inbound mobility is being discussed in RAN.

Therefore, Motorola requests RAN3 to discuss the use case and consider whether the solution proposed here could be adopted from a RAN3 perspective. 

