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Abstract: This contribution introduces a consolidated solution for KI#2 
1. Introduction/Discussion
The solutions to Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA) can be categorized into three scenarios
· when the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the PLMN, the roaming based architecture (e.g., in Sol#1 or Sol#2) can be engaged
· when the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the SNPN and credentials/subscription of the PLMN respectively, the N3IWF based architecture (e.g., in Sol#13 or Sol#15) can be engaged
· when the UE performs access to the PNI-NPN services and access to the PLMN services using the credentials/subscription of the PLMN, the Sol#16 can be engaged

In the case of roaming based architecture, as depicted in the following figure, the UE can access to SNPN service by an LBO PDU Session, at the same time the UE can access to the PLMN services by the HR PDU session, which makes use of the SNPN resources (RAN, UPF), or by a secondary registration and a subsequent non-roaming PDU session, which makes use of the PLMN RAN resources. The former approach applies to the SR UE while the latter approach applies to the DR UE. Certainly, this should allow the SNPN operator to control whether a UE can establish an HR PDU session via SNPN, and allow the PLMN operator to control whether a UE can perform the secondary 3GPP registration at the PLMN. 
To achieve control for the SNPN operator, taking the UE subscription, UE capability (SR or DR), SNPN local policy and agreements between SNPN and PLMN into account, the SNPN can make a decision whether the HR PDU session targeting to the PLMN services is allowed, or indicate the UE to establish the PDU session targeting to the PLMN services via PLMN cell or SNPN cell, e.g., via URSP.   
To achieve control for the PLMN operator, taking the UE subscription, UE capability, PLMN local policy and network topology (whether 5GC is shared between SNPN and PLMN, e.g., Solution #3) into account, the SNPN can indicate the UE whether secondary registration is allowed and whether the GUTI assigned by SNPN can be reused. Therefore, the UE can determine to perform the secondary 3GPP registration at the PLMN based on local configuration, UE capability and network indication. The PLMN UDM will determine whether to accept UE’s secondary 3GPP registration based on PLMN local policy and UE’s first registration via SNPN.
In this case, the following aspects can be supported with the existing mechanism:
· 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
· receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously (in particular for DR UE)



In the case of N3IWF based architecture, as depicted in the following figure, the UE can access to SNPN service by a PDU session anchored at the SNPN, at the same time the UE can access to the PLMN services by a registration and a subsequent non-roaming PDU session, which makes use of the SNPN resources (RAN, UPF). Certainly, this should allow the SNPN operator to control whether a UE can access to PLMN via SNPN. This control can be achieved by the pre-configured agreements between SNPN and PLMN. 
In this case, when the UE becomes CM_IDLE in SNPN and the keep alive timer expires, the UE or N3IWF of PLMN will perform the liveness check as defined in TS24.502, clause 7.8 or 7.9. For the UE-initiated liveness check, the UE transits from CM_IDLE to CM_CONNECTED in SNPN via UE-initiated SR procedure. For Network-initiated liveness check, the liveness check messages will be delivered to SNPN UPF since the IPsec connection is still alive at this time point, then the UE transits from CM_IDLE to CM_CONNECTED in SNPN via network-initiated SR procedure. When the liveness check procedure completes, the IPsec connection can keep alive. However, if the UE cannot transit to CM_CONNECTED in SNPN due to, e.g., moving out of the coverage of SNPN, the liveness check procedure will fail, so the IPsec connection will become inactive, then the N3IWF will inform this to PLMN AMF which considers the UE unreachable in N3GPP access of PLMN, then de-registration is triggered for the UE in PLMN. When the UE becomes CM_IDLE in SNPN and the keep alive timer has not expired, the IPsec connection is alive, the PLMN N3IWF can certainly route the received DL packets from PLMN UPF to SNPN UPF, then UE transits from CM_IDLE to CM_CONNECTED in SNPN via network-initiated SR procedure. Hence, there is no gap to support paging with existing mechanism in this case.
Hence, the following aspects can be supported with the existing mechanism:
· 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
· receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously



In the case of PNI-NPN, the UE can setup one PDU Session for SNPN service and one PDU Session for PLMN service simultaneously. In this case, the following aspects can be supported with the existing mechanism:
· 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
· receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously



2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-07 v0.4.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
6.X	Solution X: a consolidated solution to KI#2
[bookmark: _Toc16839383][bookmark: _Toc21087542]6.X.1	Introduction
This solution is a consolidated solution of Solution 1, Solution 2, Solution 13, Solution 15 and Solution 16, in order to address the key issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA).
In case the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the PLMN, the roaming based solutions (in Sol#1 or Sol#2) can be engaged.
In case the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the SNPN and credentials/subscription of the PLMN respectively, the N3IWF based solutions (in Sol#13 or Sol#15) can be engaged.
In case the UE performs access to the PNI-NPN services and access to the PLMN services using the credentials/subscription of the PLMN, the Sol#16 can be engaged.
Taking the above as baseline, this solution further considers how to enable the SNPN operator to control whether a UE can establish an HR PDU session via SNPN, or whether a UE can access to PLMN N3IWF via SNPN, and how to enable the PLMN operator to control whether a UE can perform the secondary 3GPP registration at the PLMN.

[bookmark: _Toc16839384][bookmark: _Toc21087543]6.X.2	Functional Description
[bookmark: _Toc20149640][bookmark: _Toc16839385][bookmark: _Toc21087544]6.X.2.1	Roaming based architecture
This is based on solution #1 or #2. In this case the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the PLMN. More specifically, the UE can access to SNPN service by an LBO PDU Session, at the same time the UE can access to the PLMN services:
· by the HR PDU session, which makes use of the SNPN resources (RAN, UPF), or 
· by a secondary registration and a subsequent non-roaming PDU session, which makes use of the PLMN RAN resources. 
The former applies to the SR UE while the latter applies to the DR UE. Certainly, this should allow the SNPN operator to control whether a UE can establish an HR PDU session via SNPN, and allow the PLMN operator to control whether a UE can perform the secondary 3GPP registration at the PLMN.
· To enable the control of the SNPN operator, taking the UE subscription, UE capability (SR or DR), local policy and agreements between SNPN and PLMN into account, the SNPN can make a decision whether the HR PDU session targeting to the PLMN services is allowed, or indicate the UE to establish the PDU session targeting to the PLMN services via PLMN cell or SNPN cell, e.g., via URSP.
· To enable the control of the PLMN operator, taking the UE subscription, UE capability, local policy and network topology (whether 5GC is shared between SNPN and PLMN, e.g., Solution #3) into account, the SNPN or PLMN can indicate the UE whether secondary registration is allowed and whether the GUTI assigned by SNPN can be reused. Therefore, the UE can determine to perform the secondary 3GPP registration at the PLMN based on local configuration, UE capability and the network indication. The PLMN UDM will determine whether to accept UE’s secondary 3GPP registration based on local policy and UE’s first registration via SNPN.

6.X.2.2	N3IWF based architecture
This is based on solution #13 or #15. In this case the UE performs access to the SNPN services and access to the PLMN services using the credentials/subscription of the SNPN and credentials/subscription of the PLMN respectively. More specifically, the UE can access to SNPN service by a PDU session anchored at the SNPN, at the same time the UE can access to the PLMN services by a registration at PLMN via N3IWF and a subsequent non-roaming PDU session, which makes use of the SNPN resources (RAN, UPF).
Certainly, this should allow the SNPN operator to control whether a UE can access to PLMN via SNPN. This control can be achieved by the pre-configured agreements between SNPN and PLMN.

6.X.2.3	PNI-NPN
This clause can refer to Solution #16.

6.X.3	Procedures
[bookmark: _Toc16839386][bookmark: _Toc21087545]6.X.3.1	Roaming based procedure
Procedures of Solution #1 or #2 can be used with the following modification:
· Taking the UE subscription, UE capability (SR or DR), local policy and agreements between SNPN and PLMN into account, the SNPN can make a decision whether the HR PDU session targeting to the PLMN services is allowed during the PDU session establishment procedure.
· Taking the UE subscription, UE capability (SR or DR), local policy and agreements between SNPN and PLMN into account, the PCF can indicate the UE to establish the PDU session targeting to the PLMN services via PLMN cell or SNPN cell, e.g., via URSP during UCU procedure.
· Taking the UE subscription, UE capability, local policy and network topology (whether 5GC is shared between SNPN and PLMN, e.g., Solution #3) into account, the SNPN or PLMN can indicate the UE whether secondary registration is allowed and whether the GUTI assigned by SNPN can be reused during registration procedure. Subsequently, the UE can determine to perform the secondary 3GPP registration at the PLMN based on local configuration, UE capability and the network indication. The PLMN UDM will determine whether to accept UE’s secondary 3GPP registration based on local policy and UE’s first registration via SNPN during registration procedure.
6.X.3.2	N3IWF based procedure
Procedures of Solution #13 or #15 can be used with the following modification:
· SMF or UPF of SNPN controls the UE packets towards the PLMN N3IWF based on pre-configured agreements between SNPN and PLMN.

6.X.3.3	PNI-NPN
Procedures of Solution #16 can be used.
6.X.4	Impacts on existing entities and interfaces
Besides the impacts in solution #1, #2, #13, #15, #16, more impacts are captured in clause 6.X.3.

* * * * End of changes * * * *
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