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1
Introduction

This document discusses impact on the NG and Xn interfaces, following discussions in R3-194136 dealing with network sharing between PLMNs, PNI-NPNs and SNPNs and R3-194165 providing a summary of NPN functions.
2
Discussion

2.1
NG-RAN Architecture 
NPN has to be realised for NR access and E-UTRA, therefore specification work for both, gNBs and ng-eNBs have to be performed.

While NPI-NPNs may be part of a PLMN, the same RAN should not host a PLMN and a SNPN, but rather isolate SNPNs from PLMNs.

The following can be stated:
-
An NG-RAN node is either associated with a PLMN or an SNPN, but not with both, a PLMN and an SNPN at the same time.

-
An NG-RAN node may support “normal” PLMN access or NPI-NPN access or both.

-
An NG-RAN node associated with a PLMN can only be connected to a 5GC associated with the PLMNs supported by the 5GC;
an NG-RAN node associated with a SNPN can only be connected to a 5GC associated with the SNPNs supported by the 5GC.

-
An NG-RAN node associated with a PLMN can only be connected to another NG-RAN node associated with the same or other PLMNs, as long as both NG-RAN nodes are connected to the same 5GC supporting all involved PLMNs;
an NG-RAN node associated with an SNPN can only be connected to another NG-RAN node the same or other PLMNs, as long as both NG-RAN nodes are connected to the same 5GC supporting all involved SNPNs.

-
NG-RAN provides the 5GC with information related to supported NPNs, which has to match with NPN support of the 5GC.

-
NG-RAN controls mobility of UEs within and between NPNs by means of mobility restriction information provided by 5GC.

2.2
Impact on NG interface

NG Interace Setup/configuration update:

-
For SNPN, the NG-RAN node and the 5GC exchange the NIDs supported. 
For NPI-NPN, the NG-RAN node provides to the 5GC the CAGs supported.
UE related signalling:

-
INITIAL UE MESSAGE:
For SNPN, the NG-RAN provides the NID selected by the UE,
for NPI-NPN, the NG-RAN provides the CAG selected by the UE
-
UE Context and Mobility related signalling will see an extended Mobility Restriction List IE

-
for SNPN, extending/adding to the Serving PLMN the NID of the serving SNPN
and, in case sharing among several SNPNs is configured, a list of “equivalent” NIDs, the UE is allowed to roam.
-
for NPI-NPN, a list of allowed CAGs, in order to steer mobility only towards such CAG cells from which the UE is allowed to receive services.

2.2
Impact on Xn interface

Note, that NPN was decided by RAN#84 to be supported for NR access and E-UTRA, so especially for the interface management signalling, NPN specifics will appear for both RATs.

Xn Interace Setup/configuration update:

-
For SNPN, the NG-RAN nodes exchange per supported cell the NIDs supported. 
For NPI-NPN, the NG-RAN node provides to the CAGs supported.

UE related signalling:

-
Mobility and DC related signalling will see an extended Mobility Restriction List IE

-
for SNPN, extending/adding to the Serving PLMN the NID of the serving SNPN
and, in case sharing among several SNPNs is configured, a list of “equivalent” NIDs, the UE is allowed to roam. Changing the serving NID when handing over to a target NG-RAN node will follow the same rules as changing the serving PLMN.

-
for NPI-NPN, a list of allowed CAGs, in order to steer mobility only towards such CAG cells from which the UE is allowed to receive services.

-
RAN Paging will benefit from knowing UEs NPN capabilities in case of NPI-NPN, for SNPN, it should be clear whether the UE supports it or not.

3
Conclusion and Proposal

It is proposed to discuss the summary for architecture, NG and Xn impacts and endorse it for further specification work.
