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Abstract: This contribution provides a new solution to support UE mobility between SNPN and PLMN in case of single radio UE.
1 Introduction
Current solutions for service continuity is based on the principle that the anchor will remain unchanged during mobility. However, this principle may introduce additional service delay during mobility. For example, if the UE moves from PLMN to SNPN, to keep the service continuity in PLMN, following procedures are needed:

1. The UE needs to firstly register to SNPN and establish the PDU Session in SNPN. 

2. Afterward, the UE needs to register to PLMN and establish the PDU Session in PLMN (via IPSEC tunnel between UE and PLMN N3IWF) over SNPN. 

The procedures in step 2 above will cause additional service delay.

This solution proposes another way that doesn’t require an unchanged anchor, and avoids the additional service delay as described above.
Basic idea of this solution is to rely on the service continuity mechanism in application layer and the network simply provide the connectivity to the service. 
2 Proposal

It is proposed to capture the following changes vs. TR 23.700-07.
FIRST CHANGE
6.x
Solution #x: Solution on Key Issue #2 Optimization of service continuity for mobility between SNPN and PLMN 
6.x.1
Introduction

Current solutions for service continuity is based on the principle that the anchor will remain unchanged during mobility. However, this principle may introduce additional service delay during mobility. For example, if the UE moves from PLMN to SNPN, to keep the service continuity in PLMN, following procedures are needed:

1. The UE needs to firstly register to SNPN and establish the PDU Session in SNPN. 

2. Afterward, the UE needs to register to PLMN and establish the PDU Session in PLMN (via IPSEC tunnel between UE and PLMN N3IWF) over SNPN. 
The procedures in step 2 above will cause additional service delay.
This solution proposes another way that doesn’t require an unchanged anchor, and avoids the additional service delay as described above.
6.x.2
High-level Description
Assumption of the solution:

· The VIAPA service can be received via both SNPN and PLMN, e.g. the VIAPA service in Internet. 
· The VIAPA service can keep service continuity via application layer mechanism, like Multi-homing, MPTCP, etc. 
For example, if the UE moves from PLMN to SNPN and the intention is to keep the service continuity. The general steps are given as below: 

1. Before the UE moves out of coverage of PLMN, the UE registered to SNPN (via IPSEC tunnel between UE and SNPN N3IWF) over PLMN and establish the PDU Session in SNPN. Note this step will not cause service delay since UE is still connecting to PLMN and receiving the service. 
2. When the UE moves out of PLMN coverage, the UE register to SNPN (via SNPN 3GPP access) and perform handover procedure to move the PDU Session established in step 1 to SNPN 3GPP access. 
3. The UE recover the service, based on the service continuity mechanism in application layer, 

The detailed procedure is given as below:
6.x.3
Procedures
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Figure 6.x.3-1 Procedure to keep service continuity
0. UE is registered in PLMN using 3GPP access and with a PDU session established in PLMN. 

1. Before UE moves out of PLMN coverage to NPN, UE performs registration to SNPN via SNPN N3IWF.
2. Afterward, UE establish a PDU session in SNPN via SNPN N3IWF to assist a smooth switching between PLMN and SNPN in step 4. 

3. When UE detects coverage loss of PLMN NG-RAN and in the coverage of SNPN NG-RAN, it registers to SNPN via NG-RAN. 

4. UE establishes a new PDU session using SNPN 3GPP access and handover existing PDU session established in step 2 to 3GPP access, as specified in TS23.502 clause 4.9.2. 
UE recovers service via application layer mechanism when moves the PDU session from PLMN network to SNPN network.   

In case UE moves from SNPN to PLMN, similar procedure applies. 
6.x.4
Impacts on services, entities and interfaces

The solution is based on the service continuity mechanism in application layer. 
The assumption on service:

· The VIAPA service can be received via both SNPN and PLMN, e.g. the VIAPA service in Internet. 

· The VIAPA service can keep service continuity via application layer mechanism, like Multi-homing, MPTCP, etc. 
The impact on UE:
· UE need to register to target network and establish PDU Session on target network via N3IWF in target network, before UE moves out of coverage of the original network. As example, the target network in figure 6.x.3-1 is SNPN and the original network is PLMN.
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