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1 Introduction

The location of the Accept/Deny UEs location (tracking area) in LTE_IDLE function is still to be decided.
This function is very much related to the Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN function which will be handled in this paper as well.
First the current support of these functions in Release 6 is reviewed, then the spot is turned to support in SAE/LTE concentrating on the placement of this functions.
2 Discussion
What is behind this function – why is this function needed at all ?
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.
The UE is informed via explicit NAS-Failure Cause about the reject reason and will perform defined action upon this information.

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 on "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 area update procedure. This list shall not be deleted when the MS 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.

From Release 6 onwards it is possible to broadcast more than one PLMN Id on the BCCH, the UE may select one of these for contacting the preferred network in shared network scenarios.

All these mechanisms are well suited to guide UEs in several roaming applications.

In general, all these mechanisms are well suited to guide UEs in manifold roaming scenarios like regional subsciptions / regional roaming (as defined in TS 22.011). 
SAE/LTE is required to continue support of these mechanisms as well, so continuous support of these already present functionality should be the preferred way for SAE/LTE.
Where should this function be placed ? CN or RAN ?

Observations:

-
The information the functions Accept/Deny UEs location (tracking area) in LTE_IDLE and the Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN processes is user subscription information.

-
Retrieval of subscription information requires access to the home register. 

-
For LTE_ACTIVE, it is already decided to place the Determine allowed tracking areas and PLMNs for handover in LTE_ACTIVE function in the CN.
(
Placing the functions in question not in the CN (this is the case for concepts that keep the LTE_IDLE handling in RAN) would have the following consequences:
· The related roaming restriction etc. information needs to be communicated to the RAN and kept there in a VLR-like database.

· as the related information is available for LTE_ACTIVE in the CN anyhow, two databases keeping redundant information would need to be maintained. Both databases would have similar reliability/availability requirements to keep the same quality level of service provision in LTE_IDLE (This would be needed to ensure stability of UE context storage in RAN for LTE_IDLE in any case).

As SAE/LTE should avoid noticeable complexity and more stringent quality requirement for network nodes, it is suggested to place (i.e. keep) both functions in the CN.
3 Proposal

It is proposed to agree that
-
both the Accept/Deny UEs location (tracking area) in LTE_IDLE function and the Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN function is located in the CN.
It is proposed to liaise with SA2 on that agreement.
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