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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 the result of the study for enhancement of NPN in SA2 and the associated work item. The scope of the SA2 study work was 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)
Among those, only key issue 1 and key issue 4 are assumed to have RAN3 impacts.

This paper provides an overall view of the impacts on NG-RAN of the key issue#4 (support for UE onboarding and remote provisioning) and proposes some agreements for RAN3 and draft RAN3 baseline CR for TS38.300. 

Discussion
· Support of UE onboarding and Remote Provisioning (RAN scope)
This feature enables restricted connectivity support and dynamic provisioning (onboarding) for UE(s) accessing the SNPN without 3GPP credentials.

The foreseen impacts of the feature on NG-RAN are 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 restricted 3GPP connectivity. 

· Mobility support for UE onboarding and Remote Provisioning
SA2 recently clarified that no impact due to mobility is expected, even though the support of onboarding is per cell. This was clarified in a recent exchange with RAN2 (see [5]):
Question related to support UE onboarding and provisioning for NPN: 

Question 3: Can RAN2 assume uniform support of onboarding in all cells in an O-SNPN? (I.e. can RAN2 assume that all cells of an O-SNPN broadcasts the support for onboarding or can some cells not set the ”onboardingEnabled” bit to e.g. control RAN congestion?)

[SA2 answer] The ”onboardingEnabled” bit can be set/enabled per cell e.g. when onboarding is enabled in only part of the SNPN network and can also be used to avoid the load from onboarding UEs. The parameter is used to assist the UE in network selection. 

Even if there is no uniform support and a UE moves to a cell in an O-SNPN not supporting onboarding, SA2 foresees no impact to mobility procedures as remote provisioning can continue in the target cell. Once the PDU session for remote provisioning has been activated existing 5GS functionality applies for mobility.
In summary, what matters is that the UE initiates the onboarding process in a supporting cell. After the initiation it can move to any cell of the O-NPN. We therefore conclude:
Proposal 1: no RAN3 impact due to mobility is expected for onboarding.
· Impact to Network interfaces for onboarding and Remote Provisioning (RAN scope)
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.

Then at last SA2 this was confirmed in agreed SA2 CR in [6]:

5.30.2.x.2.6
Registration for UE onboarding

When the user or UE has selected an ON-SNPN according to clause 5.30.2.X.2.5, the UE establishes an RRC connection towards the NG-RAN node of the ON-SNPN. The UE provides an indication in RRC Connection Establishment that the RRC connection is for onboarding as defined in TS 38.331 [28]. This indication allows the NG-RAN node to select an appropriate AMF that supports the UE onboarding procedures
From the above, the requirement to indicate that access is related to onboarding at RRC level is to enable onboarding specific AMF selection. This assumes that not all AMF(s) of the O-NPN may support onboarding. The receiving NG-RAN node should be made aware of which AMF(s) support onboarding.

Consequently, at last RAN3#111 the following agreements were reached:

Agreements:

The NG-RAN node needs to obtain some information about onboarding support capability of the connected AMF(s) for AMF selection at cell access. Nature of this support information is FFS. How the NG-RAN node obtains this information (e.g. via O&M or over NGAP) is FFS.

O&M is an option for this but in order to facilitate the operations, and especially for shared networks, it seems easier to have this automated using the NG Setup Request/Response procedure, like we exchange the TAIs already.

Moreover, using the NG Setup procedure allows easy updates using the AMF Configuration Update procedure.

It is therefore proposed the following:

· To indicate to the NG-RAN nodes the AMF capability to support onboarding using the NG Setup / AMF Configuration Update procedure.
Proposal 2: it is proposed to configure over NG Setup / AMF Configuration Update whether AMF supports onboarding.

Moreover, after the NG-RAN node has selected the AMF, the NG-RAN node shall indicate the selected ON-SNPN to the AMF by including proper PLMN+NID, as specified in [6]:

The UE indicates the ON-SNPN as the selected network, and the NG-RAN node shall indicate the selected PLMN ID and NID of the ON-SNPN to the AMF.
Currently the NG-RAN node already indicates the SNPN-ID in the Initial UE Message. 

The question is whether the NG-RAN node shall also indicate to AMF that it is for onboarding? Indeed, an S-NPN may be used as normal S-NPN and not only as ON-SNPN. However [6] also says:

When the AMF receives a NAS Registration Request with a 5GS Registration Type set to "SNPN Onboarding", the AMF starts an authentication procedure towards the AUSF
Therefore, the AMF will learn at NAS level that the connection attempt is for onboarding. Nothing to be added over Initial UE Message.

Proposal 3: there is no need to send an “Onboarding Indicator” in NGAP Initial UE Message.

Conclusion and Proposal

This paper has provided an overview of the key issue#4 (onboarding) of SA2 enhancement of Non Public Networks which have foreseen impacts on RAN3.

The following proposals are made:

Proposal 1: no RAN3 impact due to mobility is expected for onboarding.

Proposal 2: it is proposed to configure over NG Setup / AMF Configuration Update procedure whether AMF supports onboarding.

Proposal 3: there is no need to send an “Onboarding Indicator” in Initial UE Message.

Proposal 4: agree the baseline CR for Enhancement of NPN on NG-RAN for TS 38.300 in [7] and the TP below for inclusion.
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16.6.y
Support of UE onboarding and remote provisioning

An SNPN may offer support for restricted 3GPP connectivity for remote provisioning of credentials. The support of the feature is per cell. The NG-RAN nodes broadcast relevant parameters in supporting cells allowing UEs to determine if they can initiate the onboarding procedure in the cell.

The NG-RAN nodes receive information about onboarding support capabilities of the AMF(s) which NG-RAN nodes use for AMF selection at cell access. 

Editor’s Note: the nature of the information received by NG-RAN nodes is FFS. How the NG-RAN nodes receive this information is FFS (O&M or NGAP).

Editor’s Note: whether to indicate an “onboarding” indication or the selected SO/DCS (if available) in Initial UE message for verification is FFS.

Editor’s Note: whether NG-RAN nodes should be informed of the restricted nature of the PDU session is FFS.
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