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Abstract of the contribution: This contribution proposes the impacts to NG-RAN to support UE onboarding, and also proposes an interim conclusion to be confirmed by RAN WGs.
1.
 Discussions
The existing solutions in the TR for UE onboarding for SNPNs don't have very much details of NG-RAN impacts, but the following seems to be some common NG-RAN impacts beneficial to support UE onboarding for SNPNs:
1.
Information enabling the UE to select the Onboarding Network
-
In some cases the UE can be configured with the network identities e.g. SNPN IDs to use for UE onboarding, but in general we cannot assume the UE is pre-configured with such information. Therefore, SIB information such that the UE knows whether UE onboarding is supported would be required.

-
If the UE is configured with the network identities to search for, then Rel-16 SNPN IDs in SIB1 can be used in addition to the "UE Onboarding support indication" as to allow existing SNPN IDs to be used.

-
A “UE onboarding support indication” allows the NG-RAN to set the support to “not enabled” and thereby can avoid the anticipated load caused by UE onboarding attempts
2.
Information enabling the NG-RAN to select AMF used for UE onboarding
-
RRC enhancements allowing the UE to indicate that the request is for UE onboarding purposes and NG-RAN then can use it to select an AMF supporting UE onboarding

-
For NG-RAN to learn which AMFs support UE onboarding, the NGAP SETUP can be enhanced allowing the AMFs to indicate whether they support UE Onboarding
3.
NG-RAN indicating UE request was for UE onboarding to AMF to allow AMF to differentiate the request from normal requests

-
When UE has indicated that the access to the network is for UE onboarding, then it can be useful for AMF to be able to differentiate such requests in case the AMF is also used for normal services and the AMF wants to differentiate such requests e.g. during overload situations

4.
Connected mode mobility

-
If the UE onboarding procedure also requires support for connected mobility procedures then it seems the existing procedures can be re-used as is, i.e. there is no need for any enhancements.

For UE onboarding to an NPN supported by a PNI-NPN:

1.
The UE is assumed to already have a PLMN subscription and is therefore able to register to a PLMN as per existing means.

2.
Once the UE has registered to a PLMN, then any UE onboarding functionality towards the NPN is assumed to be handled using NAS or User Plane i.e. no impacts to NG-RAN is foreseen needed.

2. Proposal 
It is proposed to include the following into TR 23.700-07.
*** Start of changes ***
6.X
Solution #X: NG-RAN aspects for UE onboarding
6.X.1
Introduction

This solution addresses key issue 4 "UE Onboarding and remote provisioning".
This solution focuses on NG-RAN impacts and for a complete solution it needs to be complemented with one or more solutions impacting also higher layers.
6.X.2
Functional Description

The following NG-RAN impacts are proposed to enable NG-RAN support for UE onboarding to SNPNs:

1.
Information enabling the UE to select the Onboarding Network

-
In some cases, the UE can be configured with the network identities e.g. SNPN IDs to be used for UE onboarding, but in general we cannot assume the UE is pre-configured with such information. Therefore, SIB information per network identity would be required such that the UE knows whether UE onboarding is supported.

-
If the UE is configured with the network identities to search for, then Rel-16 SNPN IDs in SIB can be used in addition to the "UE onboarding support indication" as to allow existing SNPN IDs to be used.

-
The “UE onboarding support indication” allows the NG-RAN to set the support to “not enabled” and thereby can avoid the anticipated load caused by UE onboarding attempts.
2.
Information enabling the NG-RAN to select AMF used for UE onboarding

-
RRC enhancements allowing the UE to indicate that the request is for UE onboarding purposes and NG-RAN then can use it to select an AMF supporting UE onboarding;
-
For NG-RAN to learn which AMFs support UE onboarding, the NGAP SETUP can be enhanced allowing the AMFs to indicate whether they support UE onboarding.
3.
NG-RAN indicating UE request was for UE onboarding to AMF to allow AMF to differentiate the request from normal requests

-
When UE has indicated that the access to the network is for UE onboarding, then it can be useful for AMF to be able to differentiate such requests in case the AMF is also used for normal services and the AMF wants to differentiate such requests e.g. during overload situations.
4.
Connected mode mobility

-
If the UE onboarding procedure also requires support for connected mode mobility procedures then it seems the existing procedures can be re-used as is, i.e. there is no need for any enhancements.

NOTE:
No NG-RAN impacts are foreseen needed for UE onboarding to an NPN in PNI-NPN.
6.X.3
Procedures

This solution does not add any new procedures, i.e. existing RRC and NGAP/N2 procedures are re-used.
6.X.4
Impacts on services, entities and interfaces

RRC (UE and NG-RAN) impacts:

-
Possibility per network to indicate support for UE onboarding in SIB

-
Possibility for UE to indicate that RRC establishment is for UE onboarding enabling NG-RAN to select an AMF that supports UE onboarding

NGAP/N2 (NG-RAN and AMF) impacts: 

-
Allow AMF to indicate support for UE onboarding during NG SETUP and Configuration Update procedures

*** Next change ***
8
Conclusions

8.X
Key Issue #4: UE Onboarding and remote provisioning
Editor's note:
This clause will capture further conclusions for Key Issue #4.

To enable NG-RAN support for UE Onboarding, the following solution and principles are agreed for normative work:
1.
Information enabling the UE to select the Onboarding Network

-
SIB information, per network identity, such that the UE knows whether UE onboarding is supported would be required.

2.
Information enabling the NG-RAN to select AMF used for UE onboarding

-
RRC enhancements allowing the UE to indicate that the request is for UE onboarding purposes and NG-RAN then can use it to select an AMF supporting UE onboarding

-
For NG-RAN to learn which AMFs support UE onboarding, the NGAP SETUP can be enhanced allowing the AMFs to indicate whether they support UE Onboarding

3.
NG-RAN indicating UE request was for UE onboarding to AMF to allow AMF to differentiate the request from normal requests

-
When UE has indicated that the access to the network is for UE onboarding, then NG-RAN indicates that he UE request was for UE onboarding
Editor's note: The above agreements needs to be confirmed by RAN2 and RAN3.

*** End of changes ***
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