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Abstract of the contribution: This paper proposes a solution to address the Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA).
Discussion
The key issue #2 is targeting the following aspects:
1.	Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas;
2.	Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.
Proposal
Add the following solution to TR 23.700-07.

*** BEGIN CHANGES ***
[bookmark: _Toc23236014][bookmark: _Toc23326074][bookmark: _Toc25934675][bookmark: _Toc26337055][bookmark: _Toc26337096]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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*** NEXT CHANGES ***
6.X	Solution #X<X>: Solution using N3IWF to support service continuity between two networks and paging from both networks<Solution Title> 
[bookmark: _Toc16839383][bookmark: _Toc23236015]6.X.1	Introduction
Editor's Note:	This clause lists the key issue(s) addressed by this solution, and briefly the main principles of the solution.
This solution proposes dual radio UE together with several other existing methods to address the key issue #2 service continuity between NPN and PLMN, and paging from both networks.
[bookmark: _Toc16839384][bookmark: _Toc23236016]6.X.2	Functional Description
Editor's Note:	This clause further details the solution principles and any assumptions made.
6.X.2.1	Service Continuity
There is an existing solution in Release 16 to address how to access the service of one network (e.g. PLMN) via the other network (e.g. SNPN), as described in clause 5.30.2.7 and 5.30.2.8 in TS 23.501. It provides the basic function to achieve service continuity between PLMN and SNPN, by utilizing the handover procedure between non-3GPP access and 3GPP access described in clause 4.9.2 in TS 23.502, with one network is acting as 3GPP access and the other network is acting as non-3GPP network.
But for single radio UE, it may take long time to complete such handover procedure between PLMN and SNPN, due to the following reasons:
-	UE needs to detect and trigger the procedure to activate/deactivate the SNPN access mode, otherwise UE may not be able to perform the corresponding network selection on the target side. 
-	Depends on the handover direction, several extra signaling procedures are required prior to the actual PDU Session establishment procedure which initiates the handover of the PDU session: 
-	If the handover target is 3GPP access (i.e. UE accesses the target directly via NG-RAN), UE needs to perform one initial registration procedure.
-	If the handover target is non-3GPP access (i.e. UE accesses the target via N3IWF), UE needs to perform two initial registration procedures (first a 3GPP access registration for the other network followed by non-3GPP access registration) and one PDU session establishment procedure.
In order to minimize the duration of the handover procedure, the following methods are proposed in this solution:
-	Dual radio UE, with one operating in SNPN access mode and the other operating the normal PLMN selection.
-	UE registers under both NG-RAN and N3IWF to the network where the UPF PSA is located.
-	MA-PDU session.


Figure 6.x.2.1-1 UPF PSA in SNPN
Figure 6.x.2.1-1 depicts a scenario where the UPF PSA of the PDU session is in SNPN. UE uses one radio to register under the SNPN NG-RAN, and the other radio to register under the SNPN N3IWF via the PLMN NG-RAN and 5GC. From SNPN 5GC point of view, the UE is registered under both 3GPP access and non-3GPP access. 
When the UE needs to do mobility, e.g. UE is leaving SNPN NG-RAN radio coverage, the second radio of the UE may have already performed the PLMN selection, cell selection, initial registration and PDU session establishment in PLMN. Then, UE can directly initiate the handover of the PDU session:
-	For single access PDU session, UE shall follow the procedure described in clause 4.9.2 in TS 23.502.
-	For MA-PDU session, UE and UPF could switch the user plane resource to the corresponding access type.
Based on the service level agreement between SNPN and PLMN, the SNPN may steer the traffic from UE applications to use different access types or both. If only one access type is preferred, UE has the possibility to keep one radio silent, but active on the other.
If the UPF PSA of the PDU session is in PLMN, the following Figure 6.x.2.1-2 applies:


Figure 6.x.2.1-2: UPF PSA in PLMN
6.X.2.2	Paging
With the current architecture (i.e. via N3IWF) to access service of one network via the other network, there is a limitation for the single radio UE to receive mobile terminated service if UE becomes CM-IDLE under N3IWF, since it is not possible to page UE from network for non-3GPP access.
Such limitation can be addressed with dual radio UE and the method described in clause 5.6.8 in TS 23.501. One example is depicted as Figure 6.x.2.2-1, UE can use the 3GPP access to PLMN to receive paging or NAS notification for the non-3GPP access, in case for example if SNPN operator and PLMN operator have agreed that Internet data traffic from SNPN shall only go via PLMN N3IWF (i.e. non-3GPP access is preferred for Internet traffic).
Other advantages of dual radio UE are:
-	For certain traffic which demands high end to end QoS, UE can still use NG-RAN to run such service, e.g. IMS, multicast, etc.
-	UE does not need to keep both radios active at the same time as long as it is reachable by one radio.


Figure 6.x.2.2-1: 3GPP access to PLMN used to receive paging or NAS notification for the non-3GPP access
6.x.2.3	Dual radio UE architecture
A UE able to access both a PLMN and an SNPN has subscription to both networks. When a UE is dual radio capable, each radio can be associated to each subscription, e.g. as shown in figure 6.x.2.3-1.


Figure 6.x.2.2-1: Example of a dual radio capable UE
When the UE is dual radio capable, as shown in Figure 6.x.2.3-1, then the SNPN side of the UE can use the PLMN side for accessing the network, and the PLMN side of the UE can use the SNPN side for accessing the network.
NOTE:	The internal architecture of a dual radio UE is up to UE implementation.
[bookmark: _Toc16839386][bookmark: _Toc23236018]6.X.3	Procedures
Editor's note:	This clause describes procedures and information flows for the solution.
6.X.3.1	Handover of PLMN anchored PDU Session from N3IWF to NG-RAN


Figure 6.x.3.1-1: Handover of PLMN anchored PDU Session from N3IWF to NG-RAN
1. UE registers under PLMN N3IWF via SNPN.
2. UE establishes the non-3GPP access PDU session in PLMN and the corresponding user plane.
3. UE also registers under PLMN NG-RAN. If it is MA-PDU session established in step 2, the user plane for 3GPP access could be activated due to the registration procedure.
4. If it is a single access PDU session, UE performs handover of a PDU Session procedure from non-3GPP to 3GPP access as described in clause 4.9.2.1 in TS 23.502. 
	If it is a MA-PDU session, UE shall add the user plane resource for 3GPP access by following the procedure in clause 4.22.7 in TS 23.502, if 3GPP access user plane resource is not activated in step 3. Then UE shall trigger the release of non-3GPP access user plane resource by following clause 4.22.10.2 in TS 23.502.
6.X.3.2	Handover of PLMN anchored PDU Session from NG-RAN to N3IWF


Figure 6.x.3.2-1: Handover of PLMN anchored PDU Session from NG-RAN to N3IWF
1. UE registers under PLMN NG-RAN.
2. UE establishes the 3GPP access PDU session in PLMN and the corresponding user plane.
3. UE also registers under PLMN N3IWF via SNPN. If it is MA-PDU session established in step 2, the user plane for non-3GPP access could be activated due to the registration procedure.
4. If it is a single access PDU session, 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. 
	If it is a MA-PDU session, UE shall add the user plane resource for non-3GPP access by following the procedure in clause 4.22.7 in TS 23.502, if non-3GPP access user plane resource is not activated in step 3. Then UE shall trigger the release of 3GPP access user plane resource by following clause 4.22.10.2 in TS 23.502.
6.X.3.3	Handover of SNPN anchored PDU Session from N3IWF to NG-RAN


Figure 6.x.3.3-1: Handover of SNPN anchored PDU Session from N3IWF to NG-RAN
1. UE registers under SNPN N3IWF via PLMN.
2. UE establishes the non-3GPP access PDU session in SNPN and the corresponding user plane.
3. UE also registers under SNPN NG-RAN. If it is MA-PDU session established in step 2, the user plane for 3GPP access could be activated due to the registration procedure.
4. If it is a single access PDU session, UE performs handover of a PDU Session procedure from non-3GPP to 3GPP access as described in clause 4.9.2.1 in TS 23.502. 
	If it is a MA-PDU session, UE shall add the user plane resource for 3GPP access by following the procedure in clause 4.22.7 in TS 23.502, if 3GPP access user plane resource is not activated in step 3. Then UE shall trigger the release of non-3GPP access user plane resource by following clause 4.22.10.2 in TS 23.502.
6.X.3.4	Handover of SNPN anchored PDU Session from NG-RAN to N3IWF


Figure 6.x.3.4-1: Handover of SNPN anchored PDU Session from NG-RAN to N3IWF
1. UE registers under SNPN NG-RAN.
2. UE establishes the 3GPP access PDU session in SNPN and the corresponding user plane.
3. UE also registers under SNPN N3IWF via PLMN. If it is MA-PDU session established in step 2, the user plane for non-3GPP access could be activated due to the registration procedure.
4. If it is a single access PDU session, 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. 
	If it is a MA-PDU session, UE shall add the user plane resource for non-3GPP access by following the procedure in clause 4.22.7 in TS 23.502, if non-3GPP access user plane resource is not activated in step 3. Then UE shall trigger the release of 3GPP access user plane resource by following clause 4.22.10.2 in TS 23.502.
6.X.4	Impacts on existing entities and interfaces
Editor's Note: This clause lists impacts to existing entities and interfaces.

*** END CHANGES ***
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