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Introduction
As part of Rel-17 eNPN WI, the following agreements regarding the on-boarding of UEs were made in RAN2#113-e [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).
 
Further, in RAN2#113bis-e [2], the following agreements in regard to on-boarding and provisioning were made 
UE AS forwards the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN to UE NAS for onboarding network selection.
No UE impact on connected mode mobility for onboarding.
A new onboarding indication is included in RRCSetupComplete message.
R2 assumes that no enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.
There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE.
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.
R2 assumes that onboarding will not impact cell reselection.
 
 Additionally, responses through the LS from SA2 (R2-2102658) [2] confirm the need for additional options. In this discussion, we request RAN2 to look at additional indications that are needed in order for such an NPN on-boarding scenario and solution to be successful. We discuss the scenarios and the need for such options in the following sections.   
Discussion
Reference figure 1, will be used as the architectural baseline for all our proposed additions. From on-boarding perspective additional use cases such as – if on-boarding is supported for all UEs or only a subset of UEs is also needed considering the number of UEs within an NPN can be very large. With such large number of UEs, preventing congestion by letting the network broadcast if all or only some UEs will need to broadcast will be needed considering the agreement in RAN2 that UEs will look at a single bit of information in SIB1 to decide if they will on-board or not. 
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Figure 1: UE On-boarding in NPNs
This on-boarding indication if allowed for all UEs can be again indicated using the similar SIB1 based broadcast mechanism. In general, the following reference IE tags can be used if on-boarding is allowed for all UEs or only a particular set of UEs following some specified criteria so as to ensure smooth operator of NPNs and in some IIOT variants of SNPN.

NPN ID/SNPN ID  <1-bit indication for on-boarding support> <1-bit indication for on-boarding support for all users>

The first bit would allow the UEs to know if the NPN/SNPN is an on-boarding NPN/SNPN. The second bit would allow the UEs to know if every UE capable of accessing the NPN/SNPN has to on-board through the particular NPN/SNPN.

Proposal 1: RAN2 to add additional tags to NPN ID lists if on-boarding is supported for all or selected UEs. 

Additionally, this option can be indicated in the uSIM which would allow for a check or limit the on-boarding procedure to specific UEs.  

Proposal 2: RAN2 to discuss an LS to CT1 if UE on-boarding can be limited to selected set of UEs using uSIM tags.

One advantage of this approach is the control that the network will have available during congestion situations and additional deployment advantages when need arises to transition existing NPN/SNPNs into O-NPN/O-SNPNs while only allowing certain critical UEs such as those at the head of a relay chain etc.     

Conclusion
Proposal 1: RAN2 to add additional tags to NPN ID lists if on-boarding is supported for all or selected UEs. 

Additionally, this option can be indicated in the uSIM which would allow for a check or limit the on-boarding procedure to specific UEs.  

Proposal 2: RAN2 to discuss an LS to CT1 if UE on-boarding can be limited to selected set of UEs using uSIM tags.
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