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Introduction
The eNPN RAN WID was agreed at RAN#89 and further revised at RAN#90 in tdoc [2].

This RAN work item builds on ongoing study for enhancement of NPN in SA2 which is going to turn into work item. The scope of the RAN work item is to cover RAN impacts resulting from the SA2 work. 

The scope of the SA2 study work is specified in [3] and the associated TR is in [4]. Not all the key issues addressed in [3,4] have NG-RAN impacts. More precisely the following three key issues addressed by SA2 are foreseen to have impacts on NG-RAN:

· Access of SNPN with subscription/credentials owned by a separate entity (SA2 key issue 1)
· Support for UE onboarding and remote provisioning (SA2 key issue 4)
· IMS Voice and Emergency Services for SNPN (SA2 key issue 3)
This paper provides an overall view of the expected impacts on NG-RAN in general and on RAN3 in particular.

Discussion
The RAN impact of the three key issues relevant for NG-RAN is addressed below.

· Support of SNPN with subscription/credentials owned by a separate entity
This feature enables UEs to select an SNPN which allows access to UEs with subscription/credentials owned by a separate entity. 

The foreseen impact of the feature on NG-RAN is stated as follows:

· Support SNPN along with subscription / credentials owned by an entity separate from the SNPN including:
· The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN [RAN2]

· The associated cell selection/reselection and connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

The broadcasting part is in RAN2 realm. It is necessary to broadcast information to enable the UEs to select suitable SNPN(s) for which they can be authorized to access by the separate entity. However, depending on RAN2 parameters, there might be impact on F1 interface if some information needs to be exchanged between CU and DU. This aspect is pending RAN2 progress.
On connected mode mobility aspects, we note that SA2 current conclusion in the section 8.1.2 of the SA2 TR [4] reports:

The mobility procedures are based on:
-
In the case that there are common AMF and/or N14 interface between the source network and target network, mechanism defined in TS 23.502 [6] clause 4.9.1 is re-used to address UE mobility.
-
In the case of idle mode mobility, the UE performs initial or mobility registration as specified in clause 4.2.2.2.2 of TS 23.502 [6].

From these conclusions SA2 does not assume any new mobility related behaviour. We therefore assume that the support is uniform across the SNPN and not e.g. on a per TA basis unless told otherwise. 

Impact on interfaces depend on the above points, but at minimum impact on NG interface is expected for the following:

· To indicate to the NG-RAN nodes support for access using separate entity credential, Group ID
· To indicate to the NG-RAN nodes whether the network support UE(s) without configured list or not.

The relevant indications could be sent using the NG Setup procedure. 
· Support of UE onboarding and Remote Provisioning
This feature enables limited connectivity support and dynamic provisioning (onboarding) for UE(s) accessing the SNPN without 3GPP credentials.

The foreseen impact of the feature on NG-RAN is stated as follows:

· Support UE onboarding and provisioning for NPN including:
· The UE onboarding relevant parameter broadcast from SIB [RAN2]

· The associated cell selection/reselection, cell access control and the connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

The broadcasting part is in RAN2 realm. It is necessary to broadcast information to enable the UEs to select suitable SNPN(s) from which they could get access after retrieving appropriate credentials through limited 3GPP connectivity. 

However, depending on RAN2 parameters, there might be impact on F1 interface if some information needs to be exchanged between CU and DU. This aspect is pending RAN2.

The impact related to connected mode mobility is unclear. We therefore assume that the support is uniform across the SNPN and not e.g. on a per TA basis unless told otherwise. 

Impact on network interfaces will include at minimum impact on NG. This is because section 8.4.1 of the SA2 TR [4] includes the following conclusion:
-
Upon registration to an SNPN for Onboarding, the UE provides an indication at RRC level that the RRC connection is for onboarding. This information will be specified only for SNPN and allows NG-RAN to select an appropriate AMF that supports onboarding procedures.
NOTE 3:
RAN WGs can work with SA2 to decide whether handling of RAN-level congestion is feasible.

The requirement to indicate that access is related to onboarding at RRC level is to enable onboarding specific AMF selection. This assumes that the receiving NG-RAN node is aware of which AMFs support onboarding.
Therefore, at minimum the following impact on NG interface is expected:

· To indicate to the NG-RAN nodes the AMF capability to support onboarding.
The relevant indications could be sent using the NG Setup procedure.

· Support of IMS Voice and Emergency Services for SNPN
This feature enables support for emergency services in SNPN. 
The foreseen impact of the feature on NG-RAN is stated as follows:

· Support of IMS voice and emergency services for SNPN [RAN2]

· Broadcasting of relevant parameters [RAN2]

This feature has no foreseen impact on RAN3 unless information needs to be exchanged over F1 (pending RAN2 progress).
Conclusion and Proposal

This paper has provided an overview of the three key issues studied by SA2 on enhancement of Non Public Networks which have foreseen impact on NG-RAN.

Some impacts are already identified, some are pending RAN2 progress or finalization in SA2.

Proposal 1: discuss the foreseen impacts of Enhancement of NPN on NG-RAN.

Proposal 2: agree the baseline CR for release 17 Enhancement of NPN for TS 38.300 in [5].

Proposal 3: agree the baseline CR for Enhancement of NPN on NG-RAN for TS 38.413 in [6].
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