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This contribution proposes a high level signalling procedure for the active mode handover from E-UTRAN to cdma2000 HRPD.
1.
Introduction
This contribution proposes a high level signalling procedure for the active mode handover from E-UTRAN to cdma2000 HRPD. 
In order to minimize latencies associated with the handover from E-UTRAN to cdma2000 HRPD, UE is pre-registered to HRPD prior to the handover execution phase. With pre-registration, delays associated with access authentication & authorization do not impact the handover performance. Moreover before the actual handover execution the UE may perform a handover preparation in the HPRD. With this HO preparation phase the latencies due to bearer establishment with the HRPD network can be minimized. In the presented scenario the pre-registration is assumed to take place while UE is in active mode in the source system. Also other scenarios, where pre-registration takes place while UE is in idle mode may be feasible. 

While UE is in active mode, it can communicate only via one radio at a time. Therefore, pre-registration and handover preparation messages need to be exchanged from UE to the new target HRPD system via the tunnel from the current hosting E-UTRAN/EPS system.

This contribution proposes to tunnel cdma2000 HRPD pre-registration messages between UE and MME in NAS messages, which would allow the process to be transparent to eNB. Messages are then further tunnelled between MME and target HRPD Access. This latter tunnelling necessitates an interface between the two systems. This MME centric approach helps to minimize the coupling between E-UTRAN and cdma2000 system.
2
Proposal

It is proposed to include the following procedure in TS 23.402.

**** Start of 1st set of changes ****

5.6.3.1 
E-UTRAN Access and CDMA2000 Accesses 

<Handover optimization procedures for 3GPP accesses and 3GPP2 accesses for scenarios specified in TS 22.278 >

5.6.3.1.X  Handover from E-UTRAN to CDMA2000 HRPD
The following high-level flow shows the optimized handover procedure from E-UTRAN to cdma2000 HRPD. Prior to Step 1, UE is having an active data session via E-UTRAN. 
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Figure 5.6.2.1-x: Handover from E-UTRAN to HRPD

1) The UE receives an indication (e.g. via broadcast or dedicated message) of available cdma2000 HRPD coverage and, in addition, a threshold related to serving cell signal strength as to when to start related measurements and when to initiate a pre-registration/handover procedure. 

2a) Based on the received HRPDN RAT info, the UE decides to perform pre-registration to HRPD System. HRPD registration messages are tunnelled inside SAE NAS messages between UE and MME. NAS messages include an identifier, which indicates that this particular message relates to HRPD interworking. 

2b) MME does not interpret HRPD messages inside NAS messages, but it encapsulates them and tunnels them further towards HRPD System and vice versa towards UE direction. After the completion of HRPD registration, the UE is pre-registered in cdma2000 HRPD system. Note that the content of the messages and the exact state of the UE within the cdma2000 HRPD system are out of the scope of 3GPP.
Editor’s note: It is FFS how the MME selects a particular HRPD System for tunnelling. It may e.g. based on configuration information; i.e. NAS messages from a particular eNB are associated with a particular HRPD System. 
3) There is a handover decision from E-UTRAN to cdma2000 HRPD system.
4) After the handover decision a handover preparation may be performed. In the same way as pre-registration performed in step 2a and 2b, the messages between the UE and cdma2000 HRPD system are tunnelled via E-UTRAN and the MME in a transparent way. The details of the messages and states in the cdma2000 HRPD network are out of scope of 3GPP.
5) The UE attaches to the cdma2000 HRPD system via the cdma2000 HRPD access network, and as a consequence it becomes unreachable via E-UTRAN. 
6) HRPD System instructs PGW with e.g. PMIP signalling to switch user plane tunnel from SGW towards the cdma2000 HRPD system.  

From now on, user data is exchanged between the UE and cdma2000 HRPD system. 

7) Upon completion of User Plane Tunnel Update towards HRPD System, the PGW initiates the release of the EPS bearers associated with the UE, including the default bearer.
8) The SGW sends Deactivate Bearer Request to the MME.

9) The MME signals Deactivate Bearer Request to the eNB.

10) Radio Bearers associated with the UE are released if not already released by the leaving UE.

11) The eNB acknowledges the bearer’s deactivation to the MME. 
12) The MME moves the UE to detached state and acknowledges the EPS bearer deactivation to SGW. Detached state is entered as all EPS bearers including the default bearer are released. Note that even though UE is moved to detached state in MME, MME still preserves the UE context information for mobility from cdma2000 HRPD to eE-UTRAN.

13) The MME acknowledges the deactivation to the SGW.
14) The SGW deletes the state information associated with the UE and acknowledges the deactivation to the PGW. 

From now on all EPS bearer resources associated with the UE are released.

Editor’s note: It if FFS if data forwarding between gateways is applicable for E-UTRAN to HRPD handover.
**** End of 1st set of changes ****
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