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Abstract of the contribution: This contribution provides solution for accessing to PLMN services via NPN.
1 Discussion
For standalone NPN deployment, many complicated and expensive network services are not considered but the NPN owner still expect the NPN user to access to those network services. In some blind area, the PLMN operator cannot refine its coverage by more RRU deployment due to, e.g., that the area has been exclusively rent by another operator. PLMN operator could consider to use NPN coverage to provide its services for such case. 
Observation1: both PLMN and NPN have scenarios to accessing to the PLMN service via NPN coverage. 

The network services include the network features in the CN or application layer. From the NPN’ view, the complicated but valuable PLMN services could be: IMS service, Location service, TSN service, etc.

(1) When IMS services is provided via 3GPP access, it needs RAN’s support, e.g. Slot Aggregation (TTI bundling) and need to require the UE’s radio capability. 
	The serving PLMN AMF may only indicate IMS voice over PS session supported over 3GPP access in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session in the current Registration Area with a 5G QoS Flow that supports voice as specified in clause 5.7.

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports IMS voice, and the NG-RAN supports a handover or redirection to E-UTRA connected to 5GC for this UE at QoS Flow establishment for IMS voice;

-
If the UE supports handover to EPS, the EPS supports IMS voice, and the NG-RAN supports a handover to EPS for this UE at QoS Flow establishment for IMS voice; or

-
If the UE supports redirection to EPS, the EPS supports IMS voice, and the NG-RAN supports redirection to EPS for this UE at QoS Flow establishment for IMS voice.


· At CN side, 
· The AMF needs to know whether the RAN supports the IMS service. Generally, the RAN’s capability for network services are preconfigured to AMF and so does the AMF’s capability to the RAN.
· The UE Radio Capability Check procedure is defined over NG interface and make the AMF to enquiry the UE’ radio capability for IMS service, i.e. IMS Voice Support Indicator. 
· At RAN side, in order to guarantee the QoS and reliability of the IMS voice, RAN needs to be aware of the tunnel for IMS.
(2) For emergency call, the LCS service is invoked along with IMS service.

· At CN side

· The AMF/LMF need to know RAT type of the NG RAN, whether the UE supports LPPA, NRPPA 

· The AMF needs to provide the LPPA/NRPPA request message to the RAN to measure the UE location.

· At RAN side

· RAN need to execute the location measurement according to LCS request from the AMF.
(3) TSN services

· Require to support the clock synchronization between UPF and RAN at least.

Observation2: Many network services (e.g. IMS, LCS, TSN) require the NG based interworking. When accessing to PLMN services via standalone NPN, the NPN RAN need to interwork with the PLMN CN.
Proposal: It is proposed to deploy a N3IWK between the NPN RAN and PLMN CN with the relay function of N2 & N3.
2 Text Proposal
*** Start of changes ***

6.X
Solution X: Access to PLMN services via NPN
6.X.1
Description

The solution addresses key issue #6:  ("Accessing PLMN services via Non Public Networks and vice versa ").

The solution focuses on accessing to PLMN services via NPN (Non-public networks):

· The NPN is standalone deployed. 

· The PLMN services, which requires the NG based interworking between the CN and RAN.
For accessing to the PLMN services of the standalone NPN, the UE registers to PLMN and NPN respectively via the NPN RAN.
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Figure 6.X.1-1: Architecture for accessing to PLMN services via standalone NPN
6.X.2
Procedures

6.X.2.1
Accessing to PLMN service via standalone NPN
It is proposed to enable a UE to obtain 5GC services offered by a PLMN via a NPN. The UE can first register to the NPN. Then the UE registers to the PLMN via an N3IWF connecting to the NPN RAN. 

[image: image2.emf]NPN

UE NPN RAN

1. Registration to NPN

PLMN

2. Registration to PLMN 5GC via N3IWF

Public PLMN 

credentials

N3IWF 5GC NPN 5GC

NPN  

credentials


Figure 6.X.2.1-1: Registration to PLMN over NPN and N3IWF
In order to register to public PLMN services via the NPN:

1. The UE discovers, selects and connects to a NPN using NPN credentials. The UE registers to the NPN.

2.
Subsequently, the UE registers with the 5G core network via NPN RAN and N3IWF using the public PLMN credentials and using the registration procedure for untrusted non-3GPP access.

6.X.2.2
PLMN PDU Session(s) continuity between standalone NPN and PLMN

PDU session continuity is achieved by having a UE perform a PDU Session(s) mobility from one network to another. When the UE is registered to the PLMN, the UE should be registered to the NPN firstly. Both the PLMN and the NPN have NAS context for the UE even over a single radio is used. The UE also remain registered in both networks.


[image: image3.emf]UE

NPN RAN

PLMN

N3IWF 5GC PLMN RAN

1.  PDU session of PLMN Session(s) over PLMN RAN

2. UE performs UE-initiated PDU session mobility of PLMN Session(s) to NPN access


Figure 6.X.2 2-1: PDU session mobility from PLMN access to NPN access for PLMN network services
1. The UE has PLMN PDU Session(s) over the PLMN RAN in use. 
2. When the UE moves to the NPN RAN, the UE triggers the mobility registration to the PLMN via NPN RAN and N3IWF with the 5G GUTI configured by the PLMN via PLMN RAN, and triggers mobility of PLMN PDU sessions to NPN RAN. 
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Figure 6.X.2.2-2: PDU session mobility from NPN RAN to PLMN RAN for PLMN network services

1. The UE has PLMN PDU Session(s) over the NPN RAN and N3IWF in use. 

2.
When the UE moves to the PLMN RAN, the UE triggers the mobility registration to the PLMN via PLMN RAN with the 5G GUTI configured by the PLMN via NPN RAN and N3IWF, and triggers mobility of PLMN PDU sessions to PLMN RAN.
6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.
6.X.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.

*** End of changes ***
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