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1. Introduction

This paper contains description of handling roaming and area restrictions in SAE/LTE.

Roaming and area restrictions are handled by the MME on a tracking area granularity. Subscription specific handing is ensured as the MME is able to access the HLR.

2. Restrictions in LTE_ IDLE

In Release 6 there exist mechanisms in NAS protocols that allows the network to deny UEs access based on subscription information on a LA granularity. 

In SAE/LTE roaming and area restriction functionality is located in the MME. The MME evaluates to accept or deny the UE in a tracking area and keeps the current tracking area information. The means to inform the UE in case a registration was not successful is performed via explicit a NAS-Failure message including a cause value about the reason why a successful registration was not possible. 

Some of these cause values (see TS 24.008) are:

· #11 “PLMN not allowed” – The UE store the PLMN-Id in the “forbidden PLMN list” shall perform network selection according to TS 23.122

· #12 “Location Area not allowed” – The UE shall store the LAI in the list of "forbidden location areas for regional provision of service" and perform cell selection according to TS 25.304 (for UTRA access)

· #13 “Roaming not allowed in this location area” –The UE shall store the LAI in the list of "forbidden location areas for roaming" and perform PLMN selection according to TS 23.122.

· #15 “No Suitable Cells In Location Area” – The UE shall store the LAI in the list of "forbidden location areas for roaming" and search for a suitable cell according to TS 25.304 (for UTRA Access).

The lists of "forbidden location areas for roaming" and "forbidden location areas for regional provision of service" will be erased when the MS is switched off or when the SIM/USIM is removed, and periodically (with period in the range 12 to 24 hours).

The “forbidden PLMN list” is stored in the SIM. A PLMN is removed from the "forbidden PLMNs" list if, after a subsequent successful manual selection of that PLMN. The HPLMN shall not be stored on the list of "forbidden PLMNs".

Another mechanism provides the UE with a list of “equivalent PLMN Ids” (max 16 entries) which is updated at every successful tracking area update procedure. This list shall not be deleted when the UE is switched off but deleted if the SIM is removed.

The concept of “equivalent PLMN Ids” enabled operators to share network resources and guide UEs through their common network in IDLE mode.

In general, all these mechanisms are well suited to guide UEs in manifold roaming scenarios like regional subscriptions / regional roaming (as defined in TS 22.011), whereas the mechanism of “equivalent PLMN Ids” may not be necessary with shared network concepts. 

SAE/LTE is required to continue the support of these mechanisms as well, so continuous support of this already present functionality should be the preferred way for SAE/LTE.

3.  Restrictions in LTE_ACTIVE 

Whereas UEs in LTE_IDLE perform autonomous mobility based on information received by the network, the network will control all mobility aspects for UEs in LTE_ACTIVE, i.e. measurement control, determining the target cell in case of mobility, guaranteeing/reserving the required resources in the target cell and directing the UE to it. 

Since the MME has also knowledge of a UE’s position on tracking area granularity in LTE_ACTIVE, and the MME is always kept informed as the UE performs updating the MME with the UEs current tracking area (note: the tracking area concept is still FFS) also during LTE_ACTIVE. 

NOTE:
The Tracking Area concept is still FFS, the UE may be registered to more than one TA.
Based on the UEs current tracking area and the UEs subscription information the allowed neighbouring tracking areas and PLMNs for handover in LTE_ACTIVE are determined and communicated to the eNB. 
The allowed neighbour tracking area information is utilised in the eNB when communicating neighbour cell measurement information for HO purposes to the UE, i.e. such cells contained in forbidden tracking areas are not included in the neighbouring cell list [R3-061812]. 

4. Proposal

It is proposed to agree on the principles introduced in section 2 and 3 of this paper and to capture the outcome of the discussion in TS 36.300.

10.1.X
Handling of Roaming and Area Restrictions for UEs in LTE_ACTIVE
E-UTRAN shall support the handling of roaming and area restrictions for UEs in LTE_ACTIVE. UEs in LTE_ACTIVE shall trigger the Tracking Area Update procedure whenever the dedicated mobility information provided by E-UTRAN causes the higher layers to inform the MME.

At connection setup and in the course of the Tracking Area Update procedure in LTE_ACTIVE the E-UTRAN is provided with roaming and area restriction information on Tracking Area granularity which enables the E-UTRAN to control the mobility of UE accordingly, e.g. by restricting the neighbour-cell list for neighbour-cell measurements.
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