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Abstract: This contribution introduces a solution for addressing the KI#2 on the service continuity.
1. Discussion
Solution#13 proposes a mechanism that allows a UE to handover between PLMN and SNPN with the support of N3IWF. When UE senses a coverage loss from either SNPN NG-RAN or PLMN NG-RAN. The UE tiggers a handover procedure and register to another network (i.e. PLMN NG-RAN or SNPN NG RAN) without the change of PDU session anchor. However, the triggering condition for network handover is not studied exhaustively. A UE may require to switch to another network not because of the coverage lost but due to the reason that the current connected network can not serve the UE for receiving data from a dedidcated application with guaranteed quality of service. For example, a SNPN may be set up locally for serving the customers who have desire to receive high resolution video streaming of a live concert. The dedicated application may only be available to be accessed via the connection of SNPN. 
In order to solve the aforementioned issue, this contribution proposes a solution for enabling UE to handover from PLMN to SNPN once the UE has desire to connect to a dedicated application which can only be provisioned with guaranteed QoS by SNPN.
2. Text Proposal

It is proposed to capture the following changes in TR 23.700-07.
* * * * Start of the change (all new texts) * * * *
6.XX
Solution #XX: Solution for service continuity triggered by application
6.XX.1
Introduction

This solution addresses Key Issue #2 (NPN support for Video, Imaging and Audio for Professional Application VIAPA) .
The solution aims at addressing the case that UE is triggered from application level to connect to a dedicated application which requires the UE to handover from existing PLMN to SNPN.
6.XX.2
Functional Description

This solution is based on solution#13 with the following changes:

1. From the architecture perspective, if UE is triggered from application level and needs to switch to a target SNPN from PLMN. The UE can connect to a different DN (for example, local DN or edge application server) from a SNPN UPF which is different from the PLMN UPF which connects to the source DN via N6 interface. This applies to the case where a high resolution video streaming service of a live concert is available to be accessed from a local edge server which can only be available to be connected via a SNPN.

2. The UE can trigger the network switch based on the indication of application. The reason for switching a network can be the current connected network can not provide the guaranteed service quality of the specific application. Another reason is the current network can not connect to the application which can only be available to be connected via a SNPN.
6.XX.2
Procedure
6.XX.2.1
AF triggered UE Handover of PLMN anchored PDU Session from NG-RAN to N3IWF
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Figure 6.XX.2.1-1: AF triggered UE Handover of PLMN anchored PDU Session from NG-RAN to N3IWF
1.
UE performs 3GPP access registration in PLMN.

2.
UE set up the 3GPP access PDU session in PLMN and establishes the corresponding user plane. This PDU session is anchored in PLMN UPF, and subject to the handover procedure described in the following steps.

3.
UE receives the user's request to change the application (e.g. for the same content but with high resolution), and receives from the application layer that the network can not provide the guaranteed service quality of the specific application. This information can be sent to the AF through the application layer.
4. AF indicates the UE to switch to SNPN via 5GC.

4a. AF triggers a de-registration request to the UDM (optionally via NEF). If the UDM accepts the de-registration request from the AF, the UDM performs the network triggered de-registration according to TS 23.502 clause 4.2.2.3.3.
4b. AF triggers a handover request to the UDM (optionally via NEF). If the UDM accepts the handover request from the AF, the UDM notifies the UE through AMF to perform PLMN non-3GPP access registration and the subsequent PDU session handover. 
NOTE: The handover request may contain the PDU session ID for which the PDU session is expected to be handovered after the UE switches to the SNPN.
5. If the UE has single radio, it first needs to activate the SNPN UE and switches its radio interface from PLMN NG-RAN to SNPN NG-RAN, and then performs initial registration and PDU session establishment with SNPN.

  If the UE has dual radio, it is possible to register in SNPN, via its SNPN UE, and establishes the SNPN PDU session whenever the radio coverage is available. Alternatively, the UE can register the SNPN once it receives the de-registration request from the AF via PLMN 5GC for the reason of the demand of specific application.

  Once the SNPN PDU session is established, the PLMN UE performs the non-3GPP access registration in PLMN using the SNPN PDU Session connectivity of the SNPN UE.

6. After the registration, UE set up the PDU session through the PLMN UPF using SNPN NG-RAN.

6a. If the UE de-registers from the PLMN, UE performs a new PDU session establishment procedure as described in clause 4.12.5 in TS 23.502.
6b. If the UE does not de-register from the PLMN, UE performs handover of a PDU Session procedure from 3GPP to non-3GPP access as described in clause 4.9.2.2 in TS 23.502.
6.XX.2.2
AF triggered UE network switch and PDU session anchor relection
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Figure 6.XX.2.2-1: AF triggered UE network switch and PDU session anchor re-selection
1.
UE performs 3GPP access registration in PLMN.

2.
UE set up the 3GPP access PDU session in PLMN and establishes the corresponding user plane. This PDU session is anchored in PLMN UPF.

3. UE is triggered from application level to switch to a target SNPN which is for example a dedicated SNPN for a high resolution video source (e.g. high resolution live concert video streaming).

4. AF triggers a de-registration request to the UDM (optionally via NEF). If the UDM accepts the de-registration request from the AF, the UDM perform the network triggered de-registration according to TS 23.502 clause 4.2.2.3.3.

5. The Application context relocation is triggered by the AF and the relocation completes between the DN that is connected with the PLMN UPF and the Local DN which is dedicately connected with the SNPN UPF.

6. If the UE has single radio, it first needs to activate the SNPN UE and switches its radio interface from PLMN NG-RAN to SNPN NG-RAN, and then performs initial registration and PDU session establishment with SNPN.

  If the UE has dual radio, it is possible to register in SNPN, via its SNPN UE, and establishes the SNPN PDU session whenever the radio coverage is available. Alternatively, the UE can register the SNPN once it receives the de-registration request from the AF via PLMN 5GC for the reason of the demand of specific application.
7. UE set up the PDU session towards the local DN for the dediated application.

6.XX.2.3
UE triggered network switch and PDU session anchor relection
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Figure 6.XX.2.3-1: UE triggered network switch and PDU session anchor re-selection
1.
UE performs 3GPP access registration in PLMN.

2.
UE set up the 3GPP access PDU session in PLMN and establishes the corresponding user plane. This PDU session is anchored in PLMN UPF.
3. UE is triggered from application level to switch to a target SNPN which is for example a dedicated SNPN for a high resolution video source (e.g. high resolution live concert video streaming). Meanwhile, the UE may receive an SNPN identity from the application level. The SNPN identity indicates the SNPN which can be used to connect to the dedicated application.

4. UE receives the NAS SM message with a reject cause which indicates that the dediated application can not be connected through the PLMN from the SMF.

5. The Application context relocation is triggered by the source DN and the relocation completes between the source DN that is connected with the PLMN UPF and the Local DN which is dedicately connected with the SNPN UPF. The application context relocation can use the mechanism in 23.558.
6. UE triggers the network switch between PLMN and the SNPN based on the the network switch indication (i.e. SNPN identity) receved from the application level in step 3.

7. For single radio UE, it first needs to activate the SNPN UE and switches its radio interface from PLMN NG-RAN to SNPN NG-RAN, and then perform initial registration and PDU session establishment with SNPN.

  For dual radio UE, it is possible to register in SNPN, via its SNPN UE, and establish the SNPN PDU session whenever the radio coverage is available. Alternatively, the UE can register the SNPN once it receives the deregistration request from the AF via PLMN 5GC because of certain application.
8. UE set up a new PDU session towards the local DN via a different UPF that belongs to the SNPN for the dediated application.
6.11.4
Impacts on services, entities and interfaces

Editor's note:
This clause lists impacts to services, entities and interfaces.
* * * * end of change * * * *[image: image4.png]
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