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1. Introduction
On the objective of UE onboarding and provision for the NPN as below,
	· 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]


SA2 has achieved several interim conclusions for the SNPN.
	-	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).
NOTE 2:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.
-	Upon registration to an SNPN for Onboarding, the UE provides an indication at RRC level that the RRC connectionis 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.


For the PNI-NPN, SA2 has also concluded that 
	UE Onboarding for PNI-NPN (Component 1 of KI#4)
-	No enhancement for the UE onboarding (component 1 of KI#4) with PLMN credentials used for primary authentication and PLMN network selection are needed for the case of PNI-NPN credentials provisioning.


In this paper, we will focus the SNPN on-boarding impact on the system Information, unified access control and the initial access.
2. Discussion
2.1 System Information
For the system Information, according to the SA2’s interim conclusion, “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)”, thus the first proposal can be easily achieved.
Proposal 1: Broadcast the on-boarding support indication per SNPN in the system Information.
Besides the on-boarding indication, SA2 also mentioned that the UE may or may not be pre-configured with O-SNPN network selection information (e.g. O-SNPN network identifiers), and there is also a note as below:
	NOTE 2:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.


The background of this interim conclusion and the note is that there are different solutions for the SNPN on-boarding, for which, different parameters are required. To better understand this issue, the solutions can be generally divided into 2 types:
· Option 1:The UE was pre-configured the on-boarding SNPN list, then the UE can select the O-SNPN based on the configuration list.(solution5/ 27/37 in the 23700-07) 
· Option 2: The UE was pre-configured the Subscription owner information, and the network broadcast the Subscription Owner (SO) information with or without a group ID. (solution5/ 31/35 in the 23700-07) 


Fig x： SO and ON structure and UE pre-configurations

For the option 1, it has been agreed to add an indication per O-SNPN. For the option 2, if without a group ID, the network may need to broadcast a SO-list, which will increase the signaling overhead significantly. Considering that SA2 has the same concern on broadcasting the SO-list for each SNPN, for the option 2 we can focus on the Group ID based solution. Anyway whether the group ID would be needed as the Separate entity has done, further input from the SA2/CT1 is needed.
Proposal 2: Whether more SIB information (e.g. Group ID of he SO) is needed, further input from the SA2/CT1 is needed.
Considering that more information may be added to the system Information as the proposal 2 discussed, the ASN.1 structure (e.g. include the newly added information into the legacy NPN list or add a new NPN list) can determined once the newly added information were concluded.
Proposal 3: The ASN.1 structure (e.g. include the newly added information into the legacy NPN list or add a new NPN list) can determined once the newly added information were concluded.
Furthermore, the interaction between the UE AS and NAS are also depends on the CT1’s discussion, which can be further discussed until CT1 has some conclusion on it.
2.2 Congestion control
On the congestion control, 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.


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 4: 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 5: A set of on-boarding specific UAC parameters can be configured per on-boarding network.
2.3 Network selection
About the network selection, as agreed in the SA2’s interim conclusion
	-	Upon registration to an SNPN for Onboarding, the UE provides an indication at RRC level that the RRC connections for onboarding. This information will be specified only for SNPN and allows NG-RAN to select an appropriate AMF that supports onboarding procedures.


According to this interim conclusion, the UE need to indicate an on-boarding indication either in Msg3 or the Msg 5. Considering that there are only 5 spare values for the establish cause in the Msg3, it’s better to include such indication in the Msg5.  
Furthermore, for the on-boarding, the UE will be de-registered from the on-boarding network, the UE would not enter into the Inactive state under the on-boarding SNPN. Thus there is no need to include this indication in the RRCResumeComplete message, in other words, only RRCSetupComplete message is required.
Proposal 6: Include an on-boarding indication in the RRCSetupComplete message.
Proposal 7: There is no need to include an on-boarding indication in the RRCRessumeComplete message.
From the RAN side, for the on-boarding access attempt, it shall make the procedure as simple as possible, e.g. avoid the handover/redirection just for the load balancing, unnecessary measurement and so on. Thus about the on-boarding indication, besides the function of AMF selection, it can also be used by the RAN node to simplify the AS procedures as much as possible.
Proposal 8: Upon receiving on-boarding indication in the Msg 5, the RAN node shall simplify the AS procedures as much as possible.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: Broadcast the on-boarding support indication per SNPN in the system Information.
Proposal 2: Whether more SIB information (e.g. Group ID of he SO) is needed, further input from the SA2/CT1 is needed.
Proposal 3: The ASN.1 structure (e.g. include the newly added information into the legacy NPN list or add a new NPN list) can determined once the newly added information were concluded.
Proposal 4: The network shall be able to control the on-boarding Access attempt.
Proposal 5: A set of on-boarding specific UAC parameters can be configured per on-boarding network.
Proposal 6: Include an on-boarding indication in the RRCSetupComplete message.
Proposal 7: There is no need to include an on-boarding indication in the RRCRessumeComplete message.
Proposal 8: Upon receiving on-boarding indication in the Msg 5, the RAN node shall simplify the AS procedures as much as possible.
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