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1. [bookmark: _Ref165266342]Introduction
One of the objectives of the Rel-17 WI Enhancement of Private Network Support for NG-RAN [1] is the support of UE onboarding captured in the WID 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]
This topic was discussed in RAN2#113e and the following essential elements were agreed [2]:
· 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.
RAN2 has also sent an LS to SA2 (R2-2102489 [3]), asking for feedback regarding the granularity of onboarding support in the network
In this contribution, we discuss the remaining issues for UE onboarding and provisioning for NPN.
2. Discussion 
SA2 response LS [4] has the following responses to RAN2 questions on 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.
Question 1 was brought up in the RAN2#113e email discussion [5] where it was argued by a few companies that non-uniform support of the these new parameters can require changes to cell selection and re-selection. One company argued that the UE will need to consider this in cell selection while another company claimed that the UE may perform cell re-selection during onboarding process.
For cell selection, UE AS will report the new parameters, as confirmed in RAN2#113e agreements, to NAS which will in turn perform the SNPN selection. Therefore, there is no impact to AS level procedures. As in legacy, the rest of the cell selection procedure should be left to the UE implementation.
As confirmed by SA2 LS, the onboarding indication can be per cell. However, since this is a one-shot procedure, it should not have impact on cell re-selection. This is also stressed in the SA2 LS.
Therefore, we can conclude:
Proposal 1: No changes to cell selection and cell re-selection procedures for SNPNs are needed at AS level due to the introduction of onboarding support.
Per RAN2#113e agreement, the parameter “a 1-bit indication for onboarding per O-SNPN” will be broadcast in SIB1. The UE will need to check this indication before performing access procedure. Therefore, the natural place in SIB1 would be CellAccessRelatedInfo which contains other cell access related parameters. Furthermore, as agreed in RAN2#113e, the new parameter will be per SNPN and thus it should be placed in NPN-IdentityInfoList along with other NPN related parameters.
Proposal 2: The optional 1-bit indication for onboarding is introduced in NPN-IdentityInfo-r16.
Per SA2 conclusions in their TR [6], when the UE initiates an RRC connection for the purpose of getting credentials via onboarding, this information should be known by the gNB in order to select the appropriate AMF. The simplest way to convey this information is to add it as a new establishment cause in the RRC Setup Request message. This also solves the problem of ambiguity if an existing cause value is used instead.
Proposal 3: Add a new EstablishmentCause in RRCSetupRequest value to indicate that the connection request is for onboarding. RAN2 to send an LS to CT1 to introduce the necessary NAS changes.
The SA2 conclusion [6] also has a Note shown above on handling of RAN-level congestion for onboarding. The existing UAC mechanism can already control restricting or reducing the number of attempts for a given Access Identiy and Access Category. The simplest solution to handle congestion for onboarding attempts is to define a new Access Category.
Proposal 4: Use existing UAC framework to handle congestion due to connections attempts for onboarding. A new Access Category can be introduced by CT1 and SA1. RAN2 to send an LS to SA1 and CT1 for confirmation.
3. Conclusion
In this document, we discussed the remaining issues for onboarding support for SNPNs and propose the following:
Proposal 1: No changes to cell selection and cell re-selection procedures for SNPNs are needed at AS level due to the introduction of onboarding support.
Proposal 2: The optional 1-bit indication for onboarding is introduced in NPN-IdentityInfo-r16.
Proposal 3: Add a new EstablishmentCause in RRCSetupRequest value to indicate that the connection request is for onboarding. RAN2 to send an LS to CT1 to introduce the necessary NAS changes.
Proposal 4: Use existing UAC framework to handle congestion due to connections attempts for onboarding. A new Access Category can be introduced by CT1 and SA1. RAN2 to send an LS to SA1 and CT1 for confirmation.
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