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1 Introduction
This document proposes an architecture that enables optimized handovers between mobile WiMAX and 3GPP accesses. Before presenting the proposed changes to TS 23.402 several key questions are discussed below.
What is the proposed architecture?

The architecture is illustrated in the figure below. It introduces a new logical element in the network called FAF and a new interface between the FAF and the UE called X200. The interface X200 is not mandated in the UE – it is required only in UEs that support optimized handover between mobile WiMAX access and 3GPP access. Also, the FAF is not mandated in the network – it is required only when the network operator wants to support optimized handover between mobile WiMAX access and 3GPP access.
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Why is the FAF shown on the border between Non-3GPP Network and HPLMN/VPLMN?

This is because the FAF is composed of two parts: One part for the WiMAX-to-3GPP handover direction, which is shown inside the 3GPP HPLMN or VPLMN, and another part for 3GPP-to-WiMAX handover direction, which is shown inside the Non-3GPP Networks. In the WiMAX-to-3GPP handover direction the FAF emulates an eNB and in the 3GPP-to-WiMAX direction the FAF emulates a WiMAX ASN (the role of FAF in this direction is outside the scope of 3GPP).
Is X200 used in both handover directions?
Yes. The X200 refers to a secure IP tunnel that exists between the UE and FAF. The X200 is used when the UE wants to pre-register and/or handover to mobile WiMAX and also when the UE wants to pre-register and/or handover to a 3GPP access. This is further explained below.
Is X101 in the scope of 3GPP?

No. This reference point is outside the scope of 3GPP and can be based on an existing or evolved WiMAX reference point (e.g. R4/R6). It is used for handover from 3GPP access to mobile WiMAX in order to reserve the appropriate resources in the target WiMAX ASN.
How the UE pre-registers for 3GPP access when it uses mobile WiMAX?

This is illustrated in the figure below. The UE communicates with the FAF over Tunnel-1. The FAF behaves like an eNB and exposes a normal S1-MME towards the MME. The complete signalling flow can be found in S2-074159.
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How the UE pre-registers for mobile WiMAX access when is uses a 3GPP access?

This is illustrated in the figure below. The UE communicates with the FAF over Tunnel-2. The FAF behaves like a WiMAX ASN and exposes a normal Ta* interface towards the 3GPP AAA Server or Proxy (which is used for authentication & authorization). Note that X101 is not used for pre-registration – it is only used when handover to mobile WiMAX is requested by the UE in order to prepare resources in the target WiMAX ASN. The X101 is an existing or evolved WiMAX interface (e.g. R4 or R6). The complete signalling flow for pre-registration and handover to mobile WiMAX from a 3GPP access can be found in S2-074159.
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Does the proposal have an impact on the EPC interfaces and network elements, already defined in TS 23.401 and TS 23.402?
No. The proposal introduces a new logical function (FAF) and a new interface between the UE and the FAF (X200) but does not impact the already defined interfaces and network elements. This is because the FAF emulates an eNB and uses the protocol stack and the procedures defined for the normal S1-MME interface.  

2 Proposal

It is proposed to discuss and agree the following changes to TS 23.402. Relevant discussion and further details of the proposed solution can be found in S2-074159.
*** Start of Change *****
Annex X (Informative): Optimized 3GPP / Mobile WiMAX Handover
X.1
Reference Architecture
Figure X-1 shows the reference architecture for optimized handovers between mobile WiMAX and 3GPP access. This architecture uses the EPC network elements and reference points which are already specified and does not require any changes on these network elements and reference points. It introduces a new logical function (FAF) and a new reference point (X200) in the EPC architecture, which are used only for supporting optimized handovers between mobile WiMAX and 3GPP accesses. The S301 reference point has the same functionality as the S1-MME and terminates to the MME inside the 3GPP Access.
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Figure X-1: Architecture for optimized handover between mobile WiMAX and 3GPP access (non-roaming and roaming with local breakout) 
Editor’s Note:
 The architecture for the roaming scenario with home routed traffic is FFS.
X.1.1
Forward Attachment Function (FAF)
The architecture for optimized mobile WiMAX / 3GPP handover is based around the Forward Attachment Function (FAF), which is a new logical function. The FAF is always located in the serving PLMN (visited or home).
The UE communicates with the FAF over a generic IP access network (e.g. over the mobile WiMAX IP access or over EPS) and requires no additional/new functionality in the IP access network to support this communication. The UE may communicate with the FAF through mobile WiMAX IP access in order to prepare handover to a 3GPP access. Similarly, the UE may communicate with the FAF through a 3GPP access in order to prepare handover to mobile WiMAX access.
In the WiMAX-to-3GPP handover direction the FAF emulates an eNB. 
Note:
In the 3GPP-to-WiMAX handover direction the FAF emulates a WiMAX ASN and is outside the scope of 3GPP.
When the FAF is located in the HPLMN (non-roaming case) its address may be provisioned to the UE or may be discovered through a DNS query. When the FAF is located in the VPLMN (roaming case) it may be discovered through a DNS query. 

Editor’s note: The details for FAF discovery are FFS.
X.1.2
Reference Points

The reference points illustrated in Figure X-1 are discussed below. The other reference points are documented in clause 4.5 and in TS 23.401 [4].

X200:
This reference point supports secure communication between the UE and the FAF through a generic IP access network, e.g. the mobile WiMAX IP access or EPS. It is used for pre-registration and for requesting resource preparation in the target access network. 
Note 1: 
The specification of X200 over mobile WiMAX IP access is outside the scope of 3GPP. 
S301:
This reference point has the same functionality as the S1-MME (described in TS 23.401 [4]) and terminates to the MME inside the 3GPP Access.
X101:
This reference point is used for handover from 3GPP access to mobile WiMAX in order to reserve the appropriate resources in the target WiMAX ASN. 
Note 2: 
The specification of X101 is outside the scope of 3GPP. X101 can be based on an existing or evolved WiMAX reference point (e.g. R4/R6).
*** End of Change ****





























































































