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1 Introduction

This contribution along with contributions <S2-073233, S2-073234, S2-073235> proposes an architecture and signalling flows for optimized handover between mobile WiMAX and 3GPP access. 
2 Proposal

It is proposed to include the following text into TS 23.402. 

*** Start of Change *****
Annex X (Informative): Optimized 3GPP / Mobile WiMAX Handover
X.1
Reference Architecture
Figure X.1-1 shows the non-roaming reference architecture that can support optimized handovers between mobile WiMAX and 3GPP access networks. 
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Figure X.1-1: Architecture for optimized handover between mobile WiMAX and 3GPP access networks (non-roaming case)
Editor’s Note: The necessary modifications to address the roaming scenario are FFS. Alternative solutions not requiring a direct interface between the UE and FAF are also FFS..
X.1.1
Forward Attachment Function

The Forward Attachment Function (FAF) is a new logical entity used for handover optimisation between mobile WiMAX and 3GPP access networks. The FAF is used for the purpose of pre-registration and resource reservation in the target access network during handover preparation phase. The FAF is collocated with an MME. It is FFS if the FAF can be implemented as a stand-alone element. 
The UE communicates with the FAF by using the Su reference point. Is it FFS if this communication is over the user-plane or not. Therefore, communication between the UE and FAF can be achieved from any access network and it does not have an impact on the access network. For handovers from mobile WiMAX to 3GPP accesses, the UE can communicate with the FAF through mobile WiMAX access in order to pre-register to EPC for 3GPP access. For handovers from 3GPP accesses to mobile WiMAX, the FAF simply forwards messages between the mobile WiMAX (ASN) and the UE (further details are FFS).
X.1.2
Reference Points
Some of the reference points illustrated in Figure X.1-1 are discussed below, focusing in particular on how they are used in the context of optimized handovers between mobile WiMAX and 3GPP accesses. The other reference points are documented in TS 23.401 [4].
Su:
It supports secure user-plane communications between the UE and the FAF, and it is used to facilitate pre-registration and UE-initiated handovers. It is FFS what transport mechanism will be used for Su. The protocol(s) supported on the Su reference point are independent of the access network (either 3GPP access or mobile WiMAX) used by the UE and have no impact on the access network. 
S202:
This interface is required for optimized handovers between mobile WiMAX and 3GPP access. It is used to trigger resource preparation in the target access network. Optionally, it may also be used to release resources in the source access 
X.2
Pre-Registration
Handover optimization is achieved by utilizing the concept of pre-registration, i.e. the concept of authorizing the UE to attach to EPC through a specific access network before the UE hands over to this access network. For example, the UE can pre-register to EPC for GERAN access while it is still using mobile WiMAX access. With this pre-registration, the UE is effectively authorized to access EPC through GERAN access and information is created in EPC for GERAN access including e.g. GERAN security keys and algorithms, PDP Context(s), UE identifiers and UE capabilities for GERAN access, etc. By creating this information while the UE is still in mobile WiMAX, the handover from mobile WiMAX to GERAN (or any other 3GPP access) can be considerably expedited.
X.2.1
Pre-registration for 3GPP Access
This section describes how the UE pre-registers to EPC for 3GPP access while it is still using mobile WiMAX access. The goal of this pre-registration is to expedite a subsequent handover from mobile WiMAX access to 3GPP access.
In order to expedite the handover from mobile WiMAX access to a 3GPP access the UE may pre-register (or pre-attach) to EPC for 3GPP access. This pre-registration is conducted over the mobile WiMAX access network and creates a mobility management context for 3GPP access (including a security context) in both the UE and EPC. This context can later be used when the UE hands over to 3GPP in order to expedite the handover. By using this context, the authentication and authorization procedures for 3GPP access can be skipped when the UE hands over to 3GPP access. Optionally, the pre-registration procedure can be used to request a combined pre-registration and UE-initiated handover to 3GPP access.
Figure X.3.1 shows how the UE can pre-register to EPC for 3GPP access, while it is still using mobile WiMAX. It shows also how the UE can pre-register to EPC for 3GPP access and simultaneously request to handover to 3GPP access.
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Figure X.3-1: Pre-registration for 3GPP Access

1)
The UE using mobile WiMAX access discovers the availability of a 3GPP access system (e.g. GERAN, UTRAN or E-UTRAN). It then discovers a FAF and initiates a secure pre-registration procedure with the FAF over the Su reference point.

Editor’s note: How the UE discovers the address of a FAF and how the UE decides to perform pre-registration for 3GPP access are FFS.

2)
The UE sends a Pre-Attach Request message to FAF which indicates the 3GPP access system (e.g. GERAN, UTRAN or E-UTRAN) the UE wants to pre-register to and includes part of the information required by FAF to build an MM context for the indicated 3GPP access system (e.g. an MME Context for E-UTRAN access). Optionally, the UE may include in the Pre-Attach Request message a Target Cell Id, which indicates that the UE requests also a handover to the indicated target cell.
3)
The FAF contacts the HSS and authenticates the UE for the indicated 3GPP access. After successful authentication, the FAF builds an MM Context for this UE, i.e. creates the same information built by an MME when the UE attaches to EPC via E-UTRAN or creates the same information built by an SGSN when the UE attaches to EPC via UTRAN or GERAN. The FAF does not perform the Location Update procedure in this step so the UE is not reachable over 3GPP access.
Editor’s note: How the FAF retrieves the address of P-GW is FFS.
4)
If the Pre-Attach Request message included a Target Cell Id, then the FAF may initiate (if allowed by operator’s policy) resource reservation for the target 3GPP access network. The Bearer Context Information in the Pre-Attach Request can be used to decide what resources must be reserved. In the context of resource reservation the FAF receives a Handover Command from the target 3GPP access network (e.g. with a Relocation Request Ack message).
5)
After successfully created an MM Context for the UE, and successfully reserving resources for the target 3GPP access network (if required), the FAF sends a Pre-Attach Accept message to UE. The Pre-Attach Accept message may include a Handover Command if the FAF received such a command in step 4. 
For pre-registration for E-UTRAN access, the FAF allocates a Tracking Area Identity (TAI), S-TMSI and S-TMSI-Signature for the UE and includes them in the Pre-Attach Accept message. The allocated TAI, S-TMSI and S-TMSI Signature can later be used by the UE for handing over to E-UTRAN by executing the TAU procedure. 
For pre-registration for GERAN or UTRAN access, the FAF allocates a Routing Area Identity (RAI), P-TMSI and P-TMSI-Signature for the UE and includes them in the Pre-Attach Accept message. 
The UE may respond with a Pre-Attach Complete message if necessary (e.g. to acknowledge the reception of the S-TMSI or P-TMSI value). 
If the pre-registration request is not accepted by FAF (e.g. due to operator policy, erroneous authentication, unsuccessful resource reservation, etc.), then the FAF sends a Pre-Attach Reject message to UE
X.2.2
Pre-registration for mobile WiMAX Access

This section describes how the UE pre-registers to EPC for mobile WiMAX access while it is still using a 3GPP access (i.e. a GERAN or UTRAN or E-UTRAN access). The goal of this pre-registration is to expedite a later handover from 3GPP access to mobile WiMAX access.
For handovers from 3GPP accesses to mobile WiMAX, the FAF simply forwards messages between the mobile WiMAX (ASN) and the UE.
Editor’s note: The detailed aspects of pre-registration for mobile WiMAX Access are FFS. 
*** End of Change ****
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