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This contribution discusses the information flows for handover between 3GPP and non-3GPP accesses.

1. Introduction
In this contribution we propose the information flows for the two inter-access system handover approaches, in the following denoted as Basic Handover and Optimized Handover, which are proposed in S2-071853.
Basic handover does not rely on coordination mechanisms between 3GPP and non-3GPP systems. Optimized Handover refers to mechanisms that perform handover preparation of the target system over the source access in order to minimize any service interruption time.
2. Discussion
Figure 1 below shows at a high level the Basic Handover process from LTE/SAE to a non-3GPP 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 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 may drop the link to the Source RAN. This step is necessary for "single radio UEs", but it may not be necessary for "dual radio UEs".
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 Optimized Handover from LTE/SAE to a non-3GPP 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 or Serving/PDN GW) 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. It may also include MIP/PMIP binding update/registration request signalling to be exchanged between EPS and the target RAN. 
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 is necessary for "single radio UEs", but may not be necessary for "dual radio UEs".

6) 
The UE tunes to Target RAN and establishes a link-layer connection. This procedure is outside of the scope of 3GPP.

7) 
Finally the UE performs a Subsequent Attach procedure as required with the Target RAN.

3. Proposal
It is proposed to include the followings into Section 5.6 (“Handover”) of TR 23.402.
**** Text proposal ****
5.6
Handover
…..

5.6.x Information flows for handover between 3GPP and non-3GPP accesses

The followings are principles for the PS handover between 3GPP and non-3GPP accesses.
Figure 5.6.1 below shows at a high level the Basic Handover process from LTE/SAE to a non-3GPP access. 
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Figure 5.6.1: 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 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 may drop the link to the Source RAN. This step is necessary for "single radio UEs", but it may not be necessary for "dual radio UEs"

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 5.6.2 below shows at a high level the generic process of Optimized Handover from LTE/SAE to a non-3GPP access. 
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Figure 5.6.2: 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 or Serving/PDN GW) 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. It may also include MIP/PMIP binding update/registration request signalling to be exchanged between EPS and the target RAN. 

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 is necessary for "single radio UEs", but may not be necessary for "dual radio UEs".

6) 
The UE tunes to Target RAN and establishes a link-layer connection. This procedure is outside of the scope of 3GPP.

7) 
Finally the UE performs a Subsequent Attach procedure as required with the Target RAN.
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