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Introduction
At RAN2#113e, the RAN impact for supporting UE onboarding and remote provisioning was discussed and the following agreements were achieved [1]:
Broadcast a 1-bit indication for onboarding per O-SNPN.
R2 assumes that the 1-bit indication for onboarding is in SIB1.
The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).
Focus on the O-SNPN scenario. Wait for SA2 further conclusion on how a PLMN can be used as onboarding network.
Will continue offline on the LS questions. 


At RAN2#113e, an LS about clarification request for eNPN features was approved and was sent to SA2 in R2-2102489 [2]. SA2 replied the LS in S2-2101076 [3], in which the following answers were provided: 
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 this paper, we further analyse the possible RAN2 impacts for supporting UE onboarding and remote provisioning, focusing on the case that ON = SNPN as per the last meeting agreement.
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2.1 System information
(1) Group IDs
At SA2 #143e, it was agreed to introduce the group IDs for onboarding in SIB, and the following conclusion was reached in TR 23.700-07, clause 8.4.1 (the highlighted texts were approved at SA2 #143e). 
-	The NG-RAN of the Onboarding network includes an indication for Onboarding enabled in the SIB (per O-SNPN, considering that the NG-RAN can be shared) so that the UE can discover and select an appropriate O-SNPN. The UE may or may not be pre-configured with O-SNPN network selection information (e.g. O-SNPN network identifiers or Group ID(s)). The O-SNPN network selection information can assist the UE such that the UE either preferably or exclusively select an O-SNPN corresponding to the O-SNPN network identifiers or Group ID(s).
NOTE 2:	The format of the pre-configured information assisting the UE for O-SNPN selection is not specified.
NOTE 3:	The Group ID(s) in the SIB that UE can use for selecting an O-SNPN are the same as the Group ID(s) in the SIB that the UE uses for SNPN selection as part of KI#1.
NOTE 4:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.


However, for now, SA2 has no consensus about what the term "group" actually refers to in the context of UE onboarding support. Different from the WID objective to support credentials owned by separate entities, the "group" here may refer to the group of O-SNPNs, the group of SO-SNPNs or the group of DCSs. Before SA2 makes a firm conclusion on what such "group" for onboarding actually is, it is difficult for RAN2 to further discuss how to reflect them in the broadcast signalling as SA2 expected in their TR. Therefore, RAN2 can wait for SA2 progress on the definition of "group" for UE onboarding. After the definition is clear, the following RAN2 impacts can be discussed: 
· Which SIB to include the group IDs for onboarding (SIB1 or SIB10)
· On what	granularity the group IDs for onboarding are broadcast (per O-SNPN or per cell)
· Whether a unified list of group IDs can be used for both external authentication and onboarding. 
SA2 has concluded to introduce group IDs for onboarding. However, what the "group" actually refers to is not clear for now. 
Wait for SA2’s progress on the definition of "groups" for UE onboarding, and then discuss the related RAN2 impacts.
(2) UAC
Two options for access control with regards to onboarding UEs were proposed at RAN2#113e: a) toggling of the 1-bit onboarding indication, and b) defining a new Access Class value for onboarding. 
In our view, option a) can only provide a coarse granularity of access control, which is not flexible enough for the operators. Also, it may provide the upper layers with misleading information that onboarding is not supported by a cell at all, although the original intention might just be to control the access of those onbroading UEs to some extent, instead of completely prohibiting this feature. Therefore, option b) should be supported with more flexibility. Meanwhile, option b) does not prevent option a) from being realized, if the operator really intends to do so: if an operator really wants to completely close the onboarding function for a while, it can just toggle the enabler bit for onboarding as in option a) by network implementation and no extra specification work is needed. 
Define a new AC for onboarding.
2.2 Network selection
(1) AS report to NAS
The O-SNPN selection procedures rely on the onboarding information broadcast in SIB. Since at least an "onboarding supported" indication and the group IDs are broadcast, AS shall report these information to NAS. It is FFS whether there is other onboarding related information that should also be reported to NAS, depending on the further progress in SA2.
In the UE, AS reports to NAS about the indication for onboarding and group IDs (if broadcast).
(2) NAS indication to AS
When NAS has selected an O-SNPN, it shall notify the selected SNPN to AS for cell selection. Besides, according to the agreement at RAN2#113e, the UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection). To accomplish this, NAS has to send additionally an indication for onboarding to AS, so that AS knows it should select a cell that supports onboarding and then sends an indication for onboarding to the gNB.
In the UE, NAS notifies the selected SNPN and an indication for onboarding to AS.
2.3 Cell selection and re-selection
(1) Cell selection
According to the reply LS in [3], the support of onboarding may be non-uniform within the O-SNPN. Therefore, different onboarding information may be broadcast by cells of the O-SNPN. When selecting a cell to carry out onbroading, the UE shall consider at least the indication on the onboarding support by each cell. Specifically, this indication can be considered for the check of suitable cell by the UE performing onboarding. FFS whether other onboarding information, e.g. the group IDs, shall be considered as well. 
For UE onboarding via SNPN, the indication for onboarding support shall be considered for the check of suitable cell in the cell selection procedure. FFS whether other onboarding information, e.g. the group IDs, shall also be considered.
(2) Cell re-selection
Once the UE selects a suitable cell of the O-SNPN that supports the UE onboarding after the cell selection, it will enter RRC CONNECTED mode on the camped cell and perform onboarding procedure. During the UE onboarding and remote provisioning procedure, the UE will not transit to the idle or inactive states and reselect another O-SNPN cell. Once the credential is provisioned or the onboarding PDU session expires, the UE deregisters with the O-SNPN and will no more reselect a cell within the O-SNPN. This typically says, there is no such a case that a UE still keeps camping an O-SNPN cell in RRC_IDLE, while not performing the onboarding procedure. Therefore, there are no valid scenarios for subsequent cell reselection within O-SNPN, which means that the UE onboarding aspect should have no impacts on the cell re-selection procedure.
Onboarding does not impact the cell re-selection procedure.
2.4 Others	
The reply LS in [3] has the following answer about the connected mode mobility: 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. According to the above answer, the existing mobility procedures can be used for the remote provisioning and no extra specification work is needed. 
Remote provisioning does not impact the connected mode mobility procedure.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the impact for supporting UE onboarding and remote provisioning for SNPN and proposed the following:
1. SA2 has concluded to introduce group IDs for onboarding. However, what the "group" actually refers to is not clear for now. 
1. Wait for SA2’s progress on the definition of "groups" for UE onboarding, and then discuss the related RAN2 impacts.
1. Define a new AC for onboarding.
1. In the UE, AS reports to NAS about the indication for onboarding and group IDs (if broadcast).
1. In the UE, NAS notifies the selected SNPN and an indication for onboarding to AS.
1. For UE onboarding via SNPN, the indication for onboarding support shall be considered for the check of suitable cell in the cell selection procedure. FFS whether other onboarding information, e.g. the group IDs, shall also be considered.
1. Onboarding does not impact the cell re-selection procedure.
1. Remote provisioning does not impact the connected mode mobility procedure.
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