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1. Introduction
We would like to provide text proposal for handover for WiMAX in this document. Following points are proposed to be added in the TR: 

· E-UTRAN to WiMAX Handover
· Introduction of FAF.
· Signaling flows for E-UTRAN to WiMAX optimized handover.

· WiMAX to E-UTRAN Handover

· Signaling flows for WiMAX to E-UTRAN optimized handover.
2. Text Proposal
------ Start of Change ------

7.4.4 E-UTRAN to WiMAX Handover
Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to WiMAX from E-UTRAN in active mode.
7.4.4.1 Forward Attachement Function (FAF)

The architecture for optimized 3GPP / mobile WiMAX handover is based around the Forward Attachment Function (FAF). This is a new logical function. 

The UE communicates with the FAF over a generic IP access network (e.g. the 3GPP PS domain or the mobile WiMAX IP access). Therefore, communication between the UE and FAF can be achieved from any IP access network without requiring additional/new functionality in the IP access network to support this communication. The UE can communicate with the FAF through a 3GPP PS access in order to prepare handover to mobile WiMAX access. Similarly, The UE can communicate with the FAF through mobile WiMAX IP access in order to prepare handover to a 3GPP access.
The FAF is always located in the serving PLMN (visited or home). From the 3GPP Access network perspective it emulates an eNB. From the mobile WiMAX IP access network perspective it emulates a mobile WiMAX BS.
7.4.4.2 E-UTRAN to WiMAX optimized handover
Figure x.x.x.x below shows the signalling flow for 3GPP access to mobile WiMAX optimized handover.
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Figure x.x.x.x: Signalling flow for 3GPP to mobile WiMAX optimized handover
In the above figure we assume that the S5 interface is based on PMIP and that the Access Stratum protocol between the UE and the FAF is the RRC protocol used for E-UTRAN access (see TS 36.300).

Editor’s note: The details of the Access Stratum protocol between the UE and the FAF are FFS.
The steps involved in the handover of Figure x.x.x.x are discussed below.

1)
The UE uses a 3GPP access system and is being served by PDN-GW. 

2)
The UE discovers an FAF in the serving network (if needed) by using the FAF discovery procedure (details are provided in sec. 2.2). If the UE is not roaming and is provisioned with an FAF address, the FAF discovery procedure may be skipped. When the UE successfully discovers an FAF it establishes a secure connection with this FAF. After that, the UE can use the optimized procedure (described in the following steps) for handover to mobile WiMAX.

3)
Based on some criteria, the UE or the 3GPP access decides to initiate pre-registration to EPC for mobile WiMAX access. 

Editor’s note: The detailed criteria for initiating the pre-registration for mobile WiMAX IP access is FFS. As an example, the pre-registration may be initiated when there is need to handover to mobile WiMAX.

4)
The UE performs access authentication and authorization for mobile WiMAX access by tunnelling authentication messages (e.g. EAP messages) over the 3GPP user plane. The FAF behaves as a WiMAX Authenticator and authenticates the UE by contacting the 3GPP AAA Server (for the non-roaming case) or the 3GPP AAA Proxy (for the roaming case). The 3GPP AAA Server/Proxy returns the PDN-GW address to the FAF at this step.

5)
At this point, the UE may proceed immediately to handover initiation (step 6). Optionally, the UE may not proceed immediately to handover initiation. In this case, handover initiation is performed after the UE or the 3GPP access decides that handover is required.

6)
The UE initiates the handover to mobile WiMAX by tunnelling a WiMAX Handover Request message to FAF including the full identity of the target WiMAX BS.
7)
The FAF determines the target mobile WiMAX ASN from the received BS identity and initiates the WiMAX specific handover procedure. At this step, resources are reserved in the target WiMAX ASN (e.g. by using the WiMAX R4 or R6 handover procedures). Also, early path switching can be performed by using PMIP over the S2a interface.

8)
The FAF responds to UE with a WiMAX Handover Response message that includes the identity of the target WiMAX BS. The UE notifies the FAF that it starts handover to the indicated WiMAX BS by tunnelling a WiMAX Handover Indication message to FAF.

9)
At this step, the UE leaves the 3GPP radio access and switches to mobile WiMAX radio access. It also performs the mobile WiMAX specific access procedures.

10) If early path switching was not used in step 7, path switching is initiated in this step by using PMIP over the S2a interface. Also, the 3GPP resources are released.

Editor’s note: It is FFS how the 3GPP resources are released. 

Editor’s note: It is FFS how dedicated EPS bearers are setup in mobile WiMAX access.

7.5.2 WiMAX to E-UTRAN Handover
Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from WiMAX in active mode.

Similar to E-UTRAN to WiMAX handover, The UE can communicate with the FAF through mobile WiMAX IP access in order to prepare handover to a 3GPP access.
Figure x.x.x.x below shows the signalling flow for mobile WiMAX to 3GPP optimized handover. 
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Figure x.x.x.x: Signalling flow for mobile WiMAX to 3GPP optimized handover
In the above figure we assume that the S5 interface is based on PMIP and that the Access Stratum protocol between the UE and the FAF is the RRC protocol used for E-UTRAN access (see TS 36.300).

Editor’s note: The details of the Access Stratum protocol between the UE and the FAF are FFS.

The steps involved in the handover of Figure x.x.x.x are discussed below.

1)
The UE uses a mobile WiMAX access system and is being served by PDN-GW. It is assumed that the mobile WiMAX network supports PMIPv6 and so in this case a PMIPv6 tunnel has been established between the mobile WiMAX network and the PDN-GW. 

2)
The UE discovers an FAF in the serving network (if needed) by using the FAF discovery procedure (details are provided in sec. 2.2). If the UE is not roaming and is provisioned with an FAF address, the FAF discovery procedure may be skipped. When the UE successfully discovers an FAF it establishes a secure connection with this FAF. After that, the UE can use the optimized procedure (described in the following steps) for handover to a 3GPP access.

3)
Based on some criteria, the UE or the mobile WiMAX IP access decides to initiate pre-registration to EPC for E-UTRAN access. 

Editor’s note: The detailed criteria for initiating the pre-registration for E-UTRAN access is FFS. As an example, the pre-registration may be initiated when there is need to handover to LTE.

4)
The UE sends an Attach Request message to FAF encapsulated into an E-UTRAN Access Stratum message (e.g. RRC). 

5)
The FAF forwards the Attach Request message to an MME over the standard S1-MME interface.

6)
The MME contacts the HSS and authenticates the UE for E-UTRAN access (see details in TS 23.401). From the MME perspective the FAF emulates an eNB and relays messages between the UE and the MME.

7)
After successful authentication, the MME performs location update procedure with HSS as specified in TS 23.401 or TS 23.060.

8)
The remainder of the EPS Attach procedure is performed. At this point, if there is no immediate need to handover to LTE, the UE may transit to LTE Idle mode and the procedure continues from step 9. If there is immediate need to handover to LTE, the UE remains in LTE Active mode and the procedure continues from step 10.

Editor’s note: It is FFS if the pre-registration (executed in steps 3-8) is immediately followed by handover to 3GPP access, or if the handover to 3GPP access can be delayed after the pre-registration.

9)
If the UE is in LTE Idle mode, has successfully pre-registers for LTE access, and needs to perform handover to LTE, it sends a Service Request message (as per TS 23.401) encapsulated in an Access Stratum message (e.g. RRC). The decision to perform handover to LTE may be taken by the UE or by the network (which communicates this decision to UE).

10) The FAF sends an access stratum measurement control message to trigger transmission of measurement report messages by the UE. The UE sends to FAF the identity of the target 3GPP cell in a measurement report message. 

11) The FAF sends a Relocation Required (target 3GPP cell identity) message to MME. 

12) The 3GPP resources are reserved. For handover to E-UTRAN, the MME sends a Relocation Request message to the target eNB. For handover to GERAN / UTRAN, the MME sends a Forwards Relocation Request to the target SGSN.

13) The MME sends a Relocation Command message to FAF (as per TS 23.401) and the FAF sends a HO Command to UE with an Access Stratum message (e.g. RRC).

14) At this step, the UE leaves the mobile WiMAX access and switches to the target 3GPP cell.

15) The UE performs the appropriate 3GPP radio access procedures and sends a HO Complete message to the target 3GPP access. Subsequently, a Relocation Complete message is sent to MME (for handover to E-UTRAN) or a Forward Relocation Complete message is sent to MME (for handover to GERAN / UTRAN). 























































































































































