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1. Introduction
About the On-boarding and Provision for the SNPN, many agreements were achieved in the last meeting as below:
	[bookmark: OLE_LINK20]System Information: 
· Broadcast a 1-bit indication for onboarding per O-SNPN.
· R2 assumes that the 1-bit indication for onboarding is in SIB1.
· Group IDs per SNPN for onboarding purpose is broadcast in the SIB. FFS whether the Group IDs for onboarding purpose and for credential by separate entity are different.
Interaction between UE AS and NAS:
· [bookmark: OLE_LINK5]UE AS forwards the onboarding indication per SNPN to UE NAS for onboarding network selection.
Interaction between UE and Network:
· The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).
· A new onboarding indication is included in RRCSetupComplete message.
· There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE.
Mobility impact: 
· No UE impact on connected mode mobility for onboarding.
· R2 assumes that onboarding will not impact cell reselection. 
Other:
· R2 assumes that no enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.


In this paper, we will further discuss on-boarding and provisioning issues based on the above progress.
2. Discussion
In this chapter, we first give some observations on the cell selection(re-selection) procedure, and then further discuss the related System Information design, at last we will give our understandings on the access control.
2.1 cell selection(re-selection) and interaction between UE AS and NAS
[bookmark: OLE_LINK3][bookmark: OLE_LINK2]According to the 38304, the general interaction between the UE AS and Nas are described as below:
	On request of the NAS, the AS shall perform a search for available SNPNs on only NR cells and report them to NAS. The UE shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which SNPN(s) the cell belongs to. If the UE can read one or several SNPN identities in the strongest cell, each found SNPN (see the SNPN reading in TS 38.331 [3]) shall be reported to the NAS. Once the UE has selected a SNPN, the cell selection procedure shall be performed in order to select a suitable cell of that SNPN to camp on.


Combined with the on-boarding feature, it can be summarized as in Fig 1:

[bookmark: OLE_LINK4]
[bookmark: OLE_LINK9][bookmark: OLE_LINK7][bookmark: OLE_LINK6]For the step 2/3, in the previous meeting, it has been agreed that the UE AS forwards the on-boarding indication per SNPN to UE NAS for on-boarding network selection. However, there is no conclusion for the GIDs. Considering that GID would also have impact to the UE NAS network selection, the UE AS shall also forwards the GIDs per SNPN to UE NAS.
[bookmark: OLE_LINK10]Proposal 1: UE AS forwards the GIDs per SNPN to UE NAS for on-boarding network selection. 
About the step 5, in the last meeting, an LS was received from SA2 and it has clearly clarified that there is no uniform support and a UE moves to a cell in an O-SNPN not supporting onboarding.
	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. 
[bookmark: OLE_LINK1]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.


[bookmark: OLE_LINK11]Thus, besides the selected SNPN, the UE NAS shall also indicate the on-boarding related requirements to the UE AS, including on-boarding support indication and/or GIDs.
[bookmark: OLE_LINK13][bookmark: OLE_LINK23][bookmark: OLE_LINK12]Proposal 2: UE NAS shall indicate the on-boarding related requirements to the UE AS, including on-boarding support indication and/or GIDs.
[bookmark: OLE_LINK14]For the step 6, the UE AS shall only consider the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements as the suitable cell.
[bookmark: OLE_LINK8][bookmark: OLE_LINK17]Proposal 3: The UE AS shall only consider the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements as the suitable cell.
[bookmark: OLE_LINK15]Based on the proposal 3, we can see that the on-boarding feature would have impact to the cell selection, about the cell reselection, in the last meeting, RAN2 assumes that onboarding will not impact cell reselection. About this work assumption, considering that the on-boarding is a on-short procedure, once the UE normally camped, it would finish the on-boarding procedure as shown in the step 8 as soon as possible, thus for the camped normally state there would be no impact to the cell reselection.
[bookmark: OLE_LINK18][bookmark: OLE_LINK24]Proposal 4:Ran2 confirm that for the comped normally state, onboarding will not impact cell reselection.
[bookmark: OLE_LINK16]However, according to the 38.304, the cell reselection can also happen at camped on any cell state.
	[bookmark: _Toc52749310][bookmark: _Toc37298571][bookmark: _Toc29245220][bookmark: _Toc46502333]38.304 5.2.8	Camped on Any Cell state
This state is only applicable for RRC_IDLE state. In this state, the UE shall perform the following tasks:
-	monitor relevant System Information as specified in TS 38.331 [3];
-	perform necessary measurements for the cell reselection evaluation procedure;
-	execute the cell reselection evaluation process on the following occasions/triggers:
-	execute the cell reselection evaluation process on the following occasions/triggers:
1)	UE internal triggers, so as to meet performance as specified in TS 38.133 [8];
2)	When information on the BCCH used for the cell reselection evaluation procedure has been modified.
-	regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE. If a suitable cell is found, UE shall move to camped normally state.


[bookmark: OLE_LINK19]Then in the above Step 6” UE AS find the suitable cell based on the selected SNPN and On-boarding related requirement”, if the UE can’t find a suitable cell, the UE may enter into camped on any cell state, for this state, the UE will execute cell resection. Obviously, during cell reselection, as described in the proposal 3, only the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements can be considered as the suitable/candidate cell.
Proposal 5:Ran2 confirm that for the cell reselection of the camped on any cell state, only the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements can be considered as the suitable/candidate cell.
2.2 System Information
For the system Information, in the previous meeting, it has been agreed that
	System Information: 
· Broadcast a 1-bit indication for onboarding per O-SNPN.
· R2 assumes that the 1-bit indication for onboarding is in SIB1.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22]Group IDs per SNPN for onboarding purpose is broadcast in the SIB. FFS whether the Group IDs for onboarding purpose and for credential by separate entity are different.


Furthermore, SA2 has updated the related conclusion as below in [2]:
	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.


In which the Note 3 means that the on-demanding group ID will take the same way as that for the separate entity feature in the system Information, it doesn’t mean that the same GIDs value shall be adopted for both on-boarding and separate entity.
[bookmark: OLE_LINK25]Proposal 6: The Group IDs for onboarding purpose and for credential by separate entity are different.
Furthermore, based on the Note3 above, for the Group ID related issues (e.g. broadcast in which SIB, the number limitation of the Group IDs, broadcast Group ID per SNPN or per cell), the same conclusion as Separate Entity can be adopted.
Proposal 7: For the Group ID related issues (e.g. broadcast in which SIB, the number limitation of the Group IDs, broadcast Group ID per SNPN or per cell), the same conclusion as Separate Entity can be adopted.  
Considering that the Group ID will also impact the SIB1 size, thus for on-boarding feature impact on the Asn.1 structure of SIB1 can be discussed together with the Separate Entity. 
[bookmark: OLE_LINK26]Proposal 8: For on-boarding feature’s impact on the Asn.1 structure of SIB1 can be discussed together with the Separate Entity. 
2.3 Congestion control
On the congestion control, though in the LS, it confirmed that the “onboardingEnabled” bit can be used to avoid the load from onboarding UEs, it’s still not clear whether any other enhancement is needed. Furthermore, there is a note in SA2 as below:
	NOTE 3:	RAN WGs can work with SA2 to decide whether handling of RAN-level congestion is feasible.


About this note, from RAN2 side, one scenario is for the smart factory, huge machine type UEs may try to on-boarding simultaneously, which may cause the congestion. To avoid such kind of congestion, the network shall be able to control the on-boarding Access attempt.
Proposal 9: The network shall be able to control the on-boarding Access attempt.
As an implementation method, a set of on-boarding specific UAC parameters can be configured per on-boarding network.
Proposal 10: A set of on-boarding specific UAC parameters can be configured per on-boarding network.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: UE AS forwards the GIDs per SNPN to UE NAS for on-boarding network selection. 
Proposal 2: UE NAS shall indicate the on-boarding related requirements to the UE AS, including on-boarding support indication and/or GIDs.
Proposal 3: The UE AS shall only consider the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements as the suitable cell.
Proposal 4:Ran2 confirm that for the comped normally state, onboarding will not impact cell reselection.
Proposal 5:Ran2 confirm that for the cell reselection of the camped on any cell state, only the cell that belongs to the selected SNPN and meanwhile satisfy the on-boarding related requirements can be considered as the suitable/candidate cell.
Proposal 6: The Group IDs for onboarding purpose and for credential by separate entity are different.
Proposal 7: For the Group ID related issues (e.g. broadcast in which SIB, the number limitation of the Group IDs, broadcast Group ID per SNPN or per cell), the same conclusion as Separate Entity can be adopted.  
Proposal 8: For on-boarding feature’s impact on the Asn.1 structure of SIB1 can be discussed together with the Separate Entity. 
Proposal 9: The network shall be able to control the on-boarding Access attempt.
[bookmark: _GoBack]Proposal 10: A set of on-boarding specific UAC parameters can be configured per on-boarding network.
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