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Abstract of the contribution: This paper proposes a solution to enable a UE to receive the paging message in one network for another network.

1 
Discussion

This solution focuses on how a UE receives the paging message in one network for another network. The UE registers both the one network (e.g. SNPN) and another network (e.g. PLMN) using NG-RAN of the SNPN and establishes the PDU Sessions for receiving both data services concurrently from the SNPN and PLMN via N3IWF. It can be the user in the concert hall who wants to receive the phone call using its PLMN service while listening the high-quality streaming music using SNPN service. In this paper, we propose how the PLMN sends the paging message to the UE in the coverage of the NG-RAN of the SNPN. It can be applied vice versa scenario.

We assume that there will be a huge number of SNPN operators. So, it is difficult for the PLMN to make agreement with all the SNPNs to have the control signalling interfaces for paging in another network. In this solution, we propose the solution using the exposure of network events externally. Therefore, if the one network subscribes the paging servicer for a specific UE to another network, it can sends the notification of the paging event to the subscribed network. Without any interface between two networks, the paging message can be sent to the UE in another network.
2
Proposal

This contribution proposes to implement the following updates to TR 23.700-07 v0.3.0.
* * * Start of Change (all new text) * * *

6.X
Solution #<X>: Paging in one network for another network

6.X.1
Introduction

This solution addresses the study 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 in key issue 2 (NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)).

In particular, the solution enables a UE accessing the one network (e.g. PLMN) via another network (e.g. NPN) to receive the paging in the network (e.g. NPN) for downlink data in another network (e.g. PLMN). In this solution, we propose the event notification (e.g. paging event or downlink data event) operation between two networks to send the paging message from another network (e.g. PLMN) to the network (e.g. NPN). 

6.X.2
Functional Description

6.X.2.1
Architectures

We assume that the UE has single transmitter and single receiver. 
Registration with both SNPN and PLMN over one access network:

1)
Access to PLMN services via SNPN depicted in Annex D.3 of TS 23.501 (Figure 1).

-
In order to obtain access to PLMN services when the UE is camping in NG-RAN of SNPN, the UE obtains IP connectivity, discovers and establishes connectivity to an N3IWF in the PLMN.

- 
The N1 (for SNPN) represents the reference point between UE and the AMF in SNPN. The NWu (for PLMN) represents the reference point between the UE and the N3IWF in the PLMN for establishing secure tunnel between UE and the N3IWF over the SNPN. N1(for PLMN) represents the reference point between UE and the AMF in PLMN.

-
When the UE is in CM_IDLE in PLMN, the NWu (secure tunnel between UE and N3IWF) is released. So, if the UE has a data to receive in PLMN, the PLMN just discards the data without any paging because the UE is registered via non-3GPP access. 

In order to receive the paging from the PLMN when the UE is in CM_IDLE in the PLMN while camping in NG-RAN of SNPN, the UE requests the subscription of the event notification service for paging when the UE establishes/modifies the PDU Sessions for PLMN services. 


Either the AMF or SMF in the SNPN subscribes the event notification service for paging of the specific UE to the AMF in the PLMN using the exposure of network events.
The subscription or the notification of the event notification service for paging event between the PLMN and SNPN is done between NEF in SNPN and NEF in PLMN (optionally, via AF).
2)
Access to SNPN services via PLMN depicted in Annex D.3 of TS 23.501 (Figure 2).

-
This solution can be applied in vice versa scenario.
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Figure . Access to PLMN services via Stand-alone Non-Public Network
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Figure 2. Access to Stand-alone Non-Public Network services via PLMN
6.X.2.2
Functional Description 
The solution is described with the scenario “Access to PLMN via SNPN” as depicted in Figure 1: 

Paging Service Request
In order to receive the paging message from the PLMN in the SNPN (i.e. while camping in NG-RAN of SNPN) when the UE is in CM_IDLE in the PLMN, the UE requests the Paging Service Request to the SNPN network.
When the UE establishes or modifies the PDU Session in SNPN for PLMN services, it requests the service either to the AMF in SNPN (Paging Event Notification) or the SMF in SNPN (Downlink Data Event Notification).  
Paging Event Notification
-
If the AMF in SNPN is requested the Paging Service by the UE, it subscribes the Paging Event Notification service to the AMF in PLMN via NEFs in both networks. 


Optionally, when the AMF requests the subscription to the NEF in SNPN, it can request it to the NEF in PLMN via the AF.
-
If the UE state in PLMN is CM-IDLE and there is DL data for the UE in PLMN, the AMF in PLMN sends the Paging Event Notification to the AMF in SNPN via NEFs.  

Downlink Data Event Notification
-
If the SMF in SNPN is requested the Paging Service by the UE, it subscribes the Downlink Data Event Notification service to the AMF in PLMN via NEFs in both networks. 


Optionally, when the SMF requests the subscription to the NEF in SNPN, it can request it to the NEF in PLMN via the AF.
-
If the UE state in PLMN is CM-IDLE and there is DL data for the UE in PLMN, the AMF in PLMN sends the Downlink Data Notification to the SMF in SNPN via NEFs.  

6.X.3
Procedures

This procedure describes the solution for the scenario where the UE registers both SNPN and PLMN over SNPN access network. 
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1. A UE registers with the SNPN. 
2. In order to register the PLMN network, the UE requests PDU Session Establishment in the SNPN network. If the UE wants to receive the paging message of the PLMN in SNPN (i.e. camping in the NG-RAN of SNPN), it includes the PLMN ID and its GPSI of the PLMN in the PDU Session Establishment Request message to the AMF(for Paging Event Notification Service) or the SMF(for Downlink Data Event Notification Service).

3. The UE registers with the PLMN over the PDU Session of the SNPN via N3IWF of PLMN. After registration of the PLMN, the UE establishes the PDU Session in the PLMN for the PLMN services. After a while, the UE becomes CM-IDLE in PLMN and the IPsec tunnel between UE and N3IWF is released.

4. The AMF or SMF in SNPN subscribes the Paging Event Notification Service or the Downlink Data Event Notification Service respectively for the UE requesting Paging Service to AMF in PLMN via NEF in SNPN and NEF in PLMN (optionally, via AF). The UE may request the Paging Service with the PDU Session Modification procedure after the UE becomes CM-IDLE in PLMN by including the PLMN ID and its GPSI of the PLMN in modification request message.
5. The AMF in PLMN receives the paging request from the SMF in PLMN.

6. The AMF in PLMN sends the Paging Event Notification or the Downlink Data Event Notification to the AMF or the SMF in SNPN via NEF in SNPN and NEF in PLMN (optionally, via AF).
7. The Network Triggered Service Request procedure is triggered by the AMF or the SMF in SNPN for the UE camping in NG-RAN of SNPN. By including PLMN ID in the Service Accept message, the UE knows that the paging message is for the PLMN. 

8. The UE requests the Service Request procedure to the PLMN. 
10. The UE receives the Downlink Data from the PLMN via SNPN.

6.X.4
Impacts on existing entities and interfaces
AMF: 

- Reading PLMN ID and GPSI of another network in PDU Session Establishment/Modification Request

 message

- Support of subscription of the Paging Event Notification Service to another network via NEF

- Support of notification of the Paging Event Notification to another network via NEF

- Support of notification of the Downlink Data Event Notification to another network via NEF

- Including PLMN ID in the Service Accept message for informing paging from the another network  

SMF:

- Reading PLMN ID and GPSI of another network in PDU Session Establishment/Modification Request

 message

- Support of subscription of the Downlink Data Event Notification Service to another network via NEF
UE:

- Request Paging Service Request with PDU Session Establishment/Modification procedure
- Reading PLMN ID in Service Accept message
NEF:

- Exposure of the new network events externally (Paging Event Notification Service/ Downlink Data
 
Event Notification Service)
* * * End of Changes * * *
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4. Subscription to Paging / Downlink Data  Notification Service
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