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1 Introduction

This contribution proposes to introduce a Visited Registration Function (VRF) in charge of user access rights controls in a tracking area including authentication and security. This VRF function is the basis of mobility concepts in the Packet Core for intra-3GPP mobility as well as for inter-3GPP mobility.

3GPP – non-3GPP mobility are presented in another Alcatel contribution, based on Mobile IP principles.
2 Discussion

2.1 Basic principles for mobility management

The principles described below are independent of the architecture concept (B1 or B2).

Same mobility concepts (PLMN-Id, Location Area, Routing Area) are handled in LTE and in legacy coverage. A Tracking Area (TA) should be understood as equivalent to a Routing Area. 

· This allows:
· To keep same principles for access rights restrictions at international and national roaming (allowed/forbidden PLMN, LA/RA, regional subscriptions,…). It homogenises inter-operator roaming agreements between LTE and legacy access systems. 

· To avoid the need for the operator to manage different concepts for LTE and legacy coverage. It simplifies Operation and Maintenance.

· The possibility to introduce combined TAs between legacy and LTE access systems, avoiding a huge amount of LA/RA Update signalling each time the UE moves from one access system to another in a patchy coverage. Combined LAs are already used between GSM and UMTS.

· An easy mobility between legacy and LTE: it simplifies MM context transfer as they have the same semantics. 

2.2 Visited Register Function

For the handling of Mobility Management, a “Visited Register Function” (VRF) is introduced in the CN.

VRF is used at Attach, Registration, TA Update to the network and at Service Activation.

1) At Attach, Registration and TA Update, it performs user authentication and access authorization in a Tracking Area. This includes 

· Mobility per tracking area (knowing user location only at tracking area level without knowing the RAT and the cells/Node B of that tracking area). This includes checking roaming rights (per PLMN, per tracking area), access to HSS and EIR

· Delivery of security material to the entity ciphering user traffic or protecting (integrity) signalling exchanged with the UE

· The VRF function is also in charge of allocating a Temporary user identification allowing user identification hiding (PTMSI),  as well as interworking with legacy MM (interworking with SGSN on MM GTP-c)

· Note that, for end-user authentication, VRF may only have a role of relay between UE and HSS (e.g. acting as an EAP relay)

2) At Service Activation, the VRF is responsible for checking the user’s right to a service (wrt to HSS subscription data) and in allocating an ASGW for the service. Moreover, the VRF is in charge of the control of Lawful Interception.

Tracking areas, Radio Access Technologies and Cells: ENB is operated (OAM) neither through ASGW nor through VRF. As in legacy networks, only RAN should know radio technology. Moreover, when a cell is added, removed or changed of Tracking Area, only RAN should be  involved, i.e. this must be transparent to ASGW-VRF. The mapping of Tracking Areas to cells is a RAN matter: for example, in a MOCN shared network, it is clear that this mapping is under the responsibility of the RAN operator. The roaming authorizations related to PLMNs and Tracking Areas are under the CN operator responsibility and are provided to the VRF function for local access authorization. 
Determination of VRF at attach: When the UE requests for registration to CN, the ENB (or more generally the RAN-LTE) will assign a VRF instance for handling the procedure. This can be either via an “Iu-flex” like mechanism or in a fixed way, and both possibilities should coexist in order to allow the best flexibility. 

Paging: Whether VRF is involved in paging the UE in IDLE mode is FFS. This is linked to whether LTE-idle mode corresponds to  URA-PCH (with an established tunnel between ASGW and RAN) or to IDLE (with no tunnel). This will be subject to another contribution. 

Interfaces: This VRF should use advanced protocols (AAA) to dialog with  HSS and with RAN-LTE. With regards to interworking with legacy access systems, it is termination of Inter SGSN RA update or SRNS relocation signalling at CN level with legacy coverage (2G or 3G-SGSN). This implies support of related GTP-c Mobility Management.
SMS: It is assumed that UE supporting LTE coverage have the capability to send/receive  SMS over IP (per 23.804) and that thus VRF does not need to support SMS capabilities.
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Figure 1: Visited Register Function

3 Proposal

It is proposed to include the above text in the TR 23.882 in a new subsection 7.x called “Enhanced packet core mobility management in idle mode”. 
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