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Abstract of the contribution: This contribution discusses several principles that should apply to the non-3GPP access to 3GPP access optimized handover solution and derives the high-level steps for the procedure 

1. Introduction

At SA2#58 Meeting discussions on handover optimizations started. It was agreed to develop a single solution for all accesses in a top-down approach, i.e. to identify the requirements first, then to develop the high-level solution and finally the procedures. The solution should be documented in a general access agnostic section and some access-specific sections of TS 23.402.

In this contribution we discuss several aspects for handover optimizations, especially in case of handover from non-3GPP access to 3GPP access. We derive principles that should apply for the to be developed solution and show the high-level steps of the optimized handover procedure.

2. Discussion

According to the SA1 TS 22.278 [1] the avoidance of service degradation during mobility between 3GPP and non-3GPP accesses is required. Handover to a different access without optimizations may lead to some service degradation. The UE might not be able to continue transmission on the old access and the attachment to the new access may take some time and imply a significant delay for service delivery. This applies for single radio UEs and may also be the case for dual radio UEs, for example when the UE leaves non-3GPP accesses coverage before attaching to the 3GPP access.

Therefore, one desirable goal of handover optimizations should be to speed up the network attachment procedure, e.g., by omission of some steps that are usually performed in the initial network attachment to establish contexts.

2.1 Principles for optimized non-3GPP access to 3GPP access handover

Network attachment after handover has been discussed during some email discussion on the SA2 reflector. It was mentioned that it is beneficial to not detach a UE when moving from 3GPP access to non-3GPP access to allow faster attachment when handing over back again from non-3GPP access to 3GPP access. Thus, different states (e.g. allocated PDN GW, UE context) should be maintained in the 3GPP access (e.g. in the MME).

On the other hand, UEs that initially attach to non-3GPP access don’t have states in the 3GPP access nodes as in the case described above. But we can conclude from this maintenance of states that in order to achieve optimized handover it would be also beneficial to pre-establish states in the 3GPP access for UEs that are initially attached to a non-3GPP access. 

Therefore we propose as a principle:

· for optimized handover it should be possible to pre-establish states in 3GPP access nodes (e.g. MME) for UEs that are initially attached to a non-3GPP access

Different aspects regarding establishment of states need further consideration. For example on what criteria the decision to establish the states in the 3GPP access is based on. One point here is the subscription, whether the user is subscribed to use the optimized handover service. Another point is the location of the UE, e.g. for UEs that are within reach of 3GPP coverage and loss of non-3GPP access coverage is quite likely, the establishment of states in the 3GPP core network is necessary and should be enforced. Furthermore, the active sessions should be taken into account, if they don’t require optimized handover, pre-establishment of states is not necessary.

Therefore we propose in addition the following principle:

· the decision to do an optimized handover should be based on different criteria, such as the subscription of the user, i.e. whether the user is allowed to make use of the optimized handover procedure, the location of the UE, the active sessions of the UE

Another aspect to be considered is who controls the optimized handover procedure and whether the UE or the network initiates the procedure. The UE may detect a 3GPP access and may decide to handover to this access based on the information provided during network discovery and selection. Then the UE may trigger the optimized procedure. However, here the user should be authenticated and authorized to do so. On the other hand the network is aware of the candidates provided during network discovery and selection and also of the ongoing sessions that may require an optimized handover. And as seen from the above consideration on the optimized handover criteria, it follows, that the 3GPP network needs to be involved in the procedure. So, the network may also trigger the pre-establishment of states based on the available information and the network should control the procedure.

Thus we propose also the following principle:

· the optimized handover procedure should be controlled by the network. Whether the UE or the network triggers the optimized handover procedure is FFS

2.2 High-level steps for optimized non-3GPP access to 3GPP access handover

Based on the principles we discussed in the previous section, we can also derive the high-level steps that should be performed during the non-3GPP access to 3GPP access handover procedure:

1. A trigger to do an optimized handover is received in the EPC. This trigger may be initiated by the UE or the network (is FFS)

2. The network verifies that the UE is authorized to make use of the optimized handover procedure 

3. An MME is determined that will serve the UE in the EPC and the MME is requested to pre-establish a context for the UE

4. The MME accepts the pre-establishment and creates a context for the UE

3. Proposal

We propose to add the following principles and high-level steps to section 5.6.2 of TS 23.402:

--- Start of change ---

5.6.2      
Handover Optimizations applicable to all non-3GPP accesses

<This sub-section describes handover optimization procedures that are generic and applicable to all non-3GPP accesses. >

Principles for optimized handover from non-3GPP accesses to 3GPP access:

· for optimized handover it should be possible to pre-establish states in 3GPP access nodes (e.g. MME) for UEs that are initially attached to a non-3GPP access
· the decision to do an optimized handover should be based on different criteria, such as the subscription of the user, i.e. whether the user is allowed to make use of the optimized handover procedure, the location of the UE, the active sessions of the UE
· the optimized handover procedure should be controlled by the network. Whether the UE or the network triggers the optimized handover procedure is FFS
The procedure for optimized handover from non-3GPP access to 3GPP access comprises the following high-level steps:
1. A trigger to do an optimized handover is received in the EPC. This trigger may be initiated by the UE or the network (is FFS)
2. The network verifies that the UE is authorized to make use of the optimized handover procedure 

3. An MME is determined that may serve the UE in the EPC and the MME is requested to pre-establish a context for the UE

4. The MME accepts the pre-establishment and creates a context for the UE

--- End of change ---
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