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Abstract: This contribution provides more details on Solution #12 Service discovery between NPN and separate entity. 
1 Introduction
Solution #12 is approved in SA2#139E for service discovery between NPN and separate entity. The current solution #12 focuses on the scenario where the separate entity is a PLMN. The separate entity can also be an NPN. For instance, a vertical may deploy multiple SNPNs with different network IDs. UE credentials in one SNPN can be used also in other SNPNs. This contribution extends the solution to support this scenarios. Meanwhile, it provides further details of the related service discovery procedure. 
2 Proposal

It is proposed to capture the following changes vs. TR 23.700-07.
FIRST CHANGE
6.12
Solution #12: Solution on Key Issue #1 about service discovery between NPN and separate entity

6.12.1
Introduction

The entity separate from the SNPN can be a PLMN or some other Service provider. Considering SNPN follows similar architecture as 5GC, Rel-16 roaming architecture can be used as the reference in this case. Where the AMF in SNPN interacts with the UDM in PLMN/other Service provider to get the UE credentials.

6.12.2
High-level Description
This solution completes the current cross network service discovery mechanism in roaming architecture to support the KI#1 scenarios. A local NRF relays the registration/discovery request to NRF in other network and also the response back. 
Note this solution only capture how the service between SNPN and SP related to authentication on Key issue #1 are registered and discovered. Afterwards, the specific UE registration procedure for external subscription and service continuity support relies on Solution #1 and/or solution #2. 
6.12.3
Procedures

In case of 5GC aligned SNPN architecture, cross network service discovery procedure is similar to the one indicated in TS 23.502 [6] clause 4.17.5 
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Figure 6.12.3-1 NF/NF service discovery cross SNPNs or cross SNPN and SP NW
1.
The NF service consumer in SNPN invokes Nnrf_NFDiscovery_Request (Expected Service Name, NF type of the expected NF, SP NW ID, SNPN ID, NF type of the NF service consumer) to an appropriate configured NRF in the SP NW. The request may also include optionally producer NF Set ID, NF Service Set ID, S-NSSAI, NSI ID if available, and other service related parameters. 

2.
The NRF in SNPN identifies NRF in SP NW based on the SP NW ID, and it requests "NF Discovery" service from NRF in SP NW according the procedure in TS23.502 clause 4.17.4 to get the expected NF profile(s) of the NF instance(s) deployed in the SP NW. As the NRF in the SNPN triggers the "NF Discovery" on behalf of the NF service consumer, the NRF in the SP NW shall not replace the information of the NF service consumer, i.e. NF consumer ID, in the Discovery Request message it sends to the NRF in SP NW.


The NRF in SP NW may further query an appropriate local NRF in SP NW based on the input information received from NRF of the SNPN. 

3.
The NRF in SNPN provides same as step 3 in TS23.502 clause 4.17.4 applies.

In case of 5GC aligned SNPN architecture, cross network service registration procedure is done as following: 
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Figure 6.12.3-2: NF/NF service registration across SNPNs or cross SNPN andSP NW 

1.
SP NW NF sends the registration request to SP NW NRF with the SP NW NF service profile.

2.
SP NW NRF identifies NRF in SNPN based on the SNPN ID, and it requires “NF Registration” service from SNPN NRF according to the procedure specified in TS 23.502 [6] clause 4.17.1 to register the NF profile(s) of the NF instance(s) deployed in the SP NW. As the NRF in SP NW triggers the "NF Registration" on behalf of the NF service provider, the NRF in the SP NW shall not replace the information of the service provider NF, i.e. NF provider ID, in the Registration Request message it sends to the NRF in SNPN.
3.
SP NW NRF responses to SP NW NF on the registration results same as step 3 in TS23.502 clause 4.17.1.
NOTE :
The communication above via NRFs may happen via SEPP.
After the registration, SNPN NF can discover the services provided by SP NW by inquiring SNPN NRF as specified in TS 23.502 [6] clause 4.17.4.
NOTE :
SP NW can be PLMN or some other SNPN

6.12.4
Impacts on services, entities and interfaces

This solution requires the local NRF to send the registration request to NRF in other network and relay the response back. 
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