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This contribution discusses basic principles and some example information flows for handover between 3GPP and non-3GPP accesses.
1. Introduction
In this paper we discuss the basic principles of handover between 3GPP and non-3GPP accesses. Inter-access system handover is achieved by performing a subsequent attach procedure following an initial attach procedure or other subsequent attach procedures.
This is expressed in these terms to indicate that the handover procedures should be minimally different from the initial attach procedure. 
2. Discussion
The following basic principles should be agreed:

· An initial attach procedure represents  a superset of a subsequent attach procedure, in the sense that following an initial attach procedure it should be possible to omit a subset of these procedures related to security association establishment, PDN SAE GW discovery, and address allocation.

· Following types of handover between 3GPP and non-3GPP systems should be considered:

· Basic Handover: In this mode of operation the subsequent attach is taking place directly between the UE and the access system.
· Optimized Handover: In this mode of operation the new link for the subsequent attach is prepared via the current link.
· Support for the optimized mode of operation shall not be required generally, but may be used for improved performance.

· Both Make Before Break (MBB) as well as Break Before Make (BBM) handover procedures shall be supported. 

Figure 1 below shows at a high level the Basic Handover process from LTE/SAE to a non-GPP access. 
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Figure 1: Basic Handover Procedure (LTE/SAE to non-3GPP access)
It is assumed that the UE has already gone through initial attach procedures with the Source AN.

1)
Based on measurement procedures of the UE, the decision to perform inter-RAT handover is taken. Details of this procedure are FFS 
Note: The signalling between UE and eNB of this procedure is to be defined by RAN2.
2)
The UE may optionally drop the link to the Source RAN. This step may be necessary for break before make handovers, but it is not necessary for make before break handovers.

3) 
The UE now tunes to the Target RAN to initiate direct communications with it.

4) 
The UE and the Target RAN go through attach procedures to complete the handover.
Note: The network attach procedure may be performed as an Initial Attach at first access of the non-3GPP network, or as a Subsequent Attach for a reapplied attach procedure.
Figure 2 below shows at a high level the generic process of handover from LTE/SAE to a non-GPP access. 
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Figure 2: Optimized Handover Procedure  (LTE/SAE to non-3GPP access)
It is assumed that the UE has already gone through initial attach procedures with the Source RAN.
1) 
Based on measurement procedures of the UE, the decision to perform inter-RAT handover is taken. Details of this procedure are FFS.

Note: The signalling between UE and eNB of this procedure is to be defined by RAN2.

2) 
The UE and Source RAN will go through an inter-system handover preparation procedure. The details of such procedure are FFS. The purpose of this procedure, however, is to establish communications between the UE and the Target RAN, e.g., via the establishment of an appropriate tunnel. It is FFS whether a direct IP tunnel can be established between the UE and the target non-3GPP RAN, or whether two concatenated tunnels need to be setup. In the latter case, the first tunnel between the UE and LTE/SAE network may represent a L2 tunnel carrying information elements to be exchanged with the non-3GPP target network in a transparent container. The tunnel termination points (eNB or MME) are FFS.
3) 
The UE and the Target RAN exchange messages for the preparation of a link between them. These exchanges are considered Target RAN specific and may include Authentication and Link Layer establishment procedures.
4) 
The UE may receive a Handoff Command message from the Source eNB. Such message may be necessary when the Source RAN controls the timing of the handover but may not be required in cases where the mobile controls the timing of the handover.

5) 
The UE may optionally drop the link to the Source RAN. This step may be necessary for break before make handovers, but it is not necessary for make before break handovers.

6) 
The UE tunes to Target RAN to complete the subsequent attach procedure as required by the Target RAN.

7) 
Finally the UE completes subsequent attach procedures as required with the Target RAN.

3. Proposal
It is proposed to include the text of Section 2 of this contribution into Section 5.6 (“Handover”) of TR 23.402.
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