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1	Introduction
The following agreement has been reached at RAN2#114-e:
	RAN2 confirms that onboarding does not impact the cell reselection procedure.



In this contribution, we address the remaining open issues related to UE onboarding as captured in the RAN2#115-e’s Agenda Item 8.16.2 + 8.16.3 Summary, R2-2109033 [1]:
	[bookmark: _Hlk83130248]Proposal 6.1	RAN2 to decide whether onboarding impacts the initial cell selection procedure, or whether considering the onboarding indication during initial cell selection after network selection can be left to UE implementation.
Proposal 6.2	AS acquires the new SIB with GINs and provide the available GINs to NAS only when NAS requests the GINs from AS.



Furthermore, we also address other open issues related to AS/NAS interaction.
[bookmark: _Ref178064866]2	Discussion
2.1		Cell suitability and cell selection
Before addressing Proposal 6.1 from R2-2109033 [1], it is worth highlighting that SA2 had clarified in their Reply LS, S2-2101076 [2], that the “onboardingEnabled” bit is only used to assist the UE in network selection:
	[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.



Thus, no impact on cell selection is expected by SA2, even if the parameter is not homogenously set within the O-SNPN.
[bookmark: _Toc85748687]No impact on cell selection is expected by SA2, even if the parameter is not homogenously set within the O-SNPN.

2.1.1	Cell suitability
Some companies believe that the cell suitability should be modified for initial cell selection. For convenience, the cell suitability criteria for SNPN Access Mode defined in TS 38.304 [3] clause 4.5, are copied below:
	For UE operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected SNPN or the registered SNPN of the UE;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2;



Cell suitability in general applies to both cell selection and cell reselection. Deviating from this principle, i.e., adding a distinction for the above procedures, would unnecessarily increase the complexity of the standard. 
[bookmark: _Toc85748688]Distinction of cell suitability between initial cell selection and cell reselection unnecessarily increases the complexity of the standard.

In other words, if the cell suitability was impacted for initial cell selection, this would also apply to cell reselection. However, as mentioned above, RAN2 already agreed that there is not impact on cell reselection due to UE onboarding.
Thus, we believe that no impact on cell suitability for cell reselection due to onboarding, also implies that there should be no impact for cell suitability for initial cell selection.
[bookmark: _Toc85748727]Onboarding does not impact the suitability of a cell. 

2.2	Considering the onboarding indication during initial cell selection
The following was proposed in RAN2#115-e’s Agenda Item 8.16.2 + 8.16.3 Summary, R2-2109033 [1] with regard to the onboarding indication during initial cell selection:
	Proposal 6.1	RAN2 to decide whether onboarding impacts the initial cell selection procedure, or whether considering the onboarding indication during initial cell selection after network selection can be left to UE implementation.



We would like to highlight what was pointed out by the Chair during RAN2#115-e in this context (see Report of 3GPP TSG RAN WG2 meeting #115-e):
	P6.1
 [...]
-	Chair: the default choice would be do nothing, i.e. leave to impl, but if this has bad consequences we can specify something.



Thus, we evaluate whether there are any negative consequences when leaving to UE implementation how the onboarding indication is considered during initial cell selection.
Some companies think that there should be an impact on cell selection as the “onboardingEnabled” indication is non-homogenous and can be individually set per cell. To recap, the AS provides SNPN related information of the strongest cells on each carrier to the NAS layer, which then selects an SNPN while considering the “onboardingEnabled” indication. Once an SNPN has been selected, the cell selection procedure starts. In this context, it has been argued by some companies that in addition to the selected SNPN ID, the UE’s NAS needs to explicitly transfer to AS an “onboarding indication” after successful SNPN selection.

[image: ]
[bookmark: _Ref78970185]Figure 1. Corner case description: strongest cell for cell selection changes after SNPN selection during the onboarding procedure.

However, as explained in R2-2106662 [4], and illustrated in Figure 1, it can be considered a corner case that (for a given frequency) the strongest cell changes directly after selecting an ON-SNPN (cell 1 is the strongest cell when UE selects the ON-SNPN) and where the meanwhile strongest cell does not broadcast the “onboardingEnabled” indication, e.g. due to congestion (the UE has moved to cell 2 for cell selection). 
[bookmark: _Toc85748689]Having a change of the strongest cell and simultaneously the “onboardingEnabled” indication, between SNPN and cell selection is a corner case.

On this matter, even when such scenario could eventually happen, we have already stressed out before that onboarding is a delay-tolerant procedure. Therefore, attempting to register for onboarding purposes without success should be an acceptable scenario.
[bookmark: _Toc85748690]Onboarding is a delay-tolerant procedure, and thus, considering the “onboardingEnabled” indication for (initial) cell selection can be considered an optimization.   

To address the above corner case, it can be optional for the UE (i.e., left to UE implementation) to verify/check that the “onboardingEnabled” indication is still set by the strongest cell. If not set, it could try to find another suitable cell for onboarding on another frequency.
[bookmark: _Toc85748691]Between SNPN and initial cell selection, the UE can optionally check whether the indication is still set in the strongest cell, and if not set, it could try to find another suitable cell for onboarding. 

In any case, once the ON-SNPN has been selected, the UE should be allowed to camp on the cell to attempt registration for UE onboarding, even if the cell was congested. This will not significantly burden the traffic in the cell since a UE would only in very rare cases select a congested cell. Furthermore, the network can still reject the UE after having received the onboarding request indication in the RRC connection setup complete message. 
Consequently, there is no need to provide an onboarding indication from NAS to AS for initial cell selection.
[bookmark: _Toc85748728]There is no need to provide the onboarding indication from NAS to AS for initial cell selection.

As observed from RAN2#114-e’s email discussion, R2-2106662 [4], a few companies believe that, in addition to transferring from UE NAS to AS the selected SNPN ID, GINs should also be transferred. However, since the support of GINs is uniform in an SNPN and they do not play any role during the cell selection process, there is no justification to also transfer the GIN associated with the selected SNPN ID for onboarding purposes[footnoteRef:2].  [2: Note that a similar agreement was reached during RAN2#114-e to support SNPN with subscription or credentials by a separate entity (Agenda Item 8.16.2).] 

[bookmark: _Toc85748729]UE NAS does not need to send to AS the GIN associated to the selected SNPN ID since GINs are uniformly supported in an SNPN. 

Given the above explanations regarding the “onboardingEnabled” indication and the considerations on NAS to AS interactions during the initial cell selection procedure, we conclude that there is no impact on the (initial) cell selection procedure due to onboarding. And thus, there is no negative consequence of adopting the approach captured by the Chair in RAN2#115-e’s Report, i.e., leave this to UE implementation.
[bookmark: _Toc85748730]Onboarding does not impact the cell selection procedure. Optimizations can be left to UE implementation.

2.2	Further considerations on UE’s NAS to AS interaction
During RAN2#113bis-e, the following was agreed:
	In the UE, AS reports broadcast Group IDs per SNPN to NAS.



Yet as seen above, RAN2#115-e’s AI 8.16.2 + 8.16.3 Summary (R2-2109033 [1]) included the following proposal:
	Proposal 6.2	AS acquires the new SIB with GINs and provide the available GINs to NAS only when NAS requests the GINs from AS.



On this matter, as for the HRNN broadcast in SIB10, TS 38.331 provides no details when the UE should acquire SIB10. We believe that specifying timing related details and corresponding behaviour for acquisition of the new SIB containing the GINs is an optimization and can be left to UE implementation. 
[bookmark: _Toc85748731]When to acquire the new SIB with GINs is left to UE implementation.

Additionally, some companies believe that the UE’s NAS needs to explicitly transfer to AS the onboarding indication that will be sent in Msg5, i.e., the RRCSetupComplete message, agreed during RAN2#113bis-e.
Bear in mind, that a UE intended to carry out onboarding must be aware, already before initiating the network selection procedure, that it needs to select an SNPN offering onboarding services. Thus, NAS should inform AS that the UE is performing an onboarding procedure before starting network selection. And moreover, this same information could be later used when including the onboarding indication in Msg5. However, we believe that there is no need to specify detailed time information for UE internal signalling, e.g., when exactly the UE provides such information from NAS to AS.
[bookmark: _Toc78970963][bookmark: _Toc85748732]NAS informs AS about the onboarding procedure (for SNPN selection and to send an onboarding indication in Msg5), but there is no need to specify detailed time information when this is provided.

Note that the NAS specification, TS 23.122 [5], clause 3.9 on SNPN selection states the following: “For onboarding services in SNPN, the MS operating in SNPN access mode selects an SNPN indicating that onboarding is allowed.” And in clause 4.9.3.1.0, the following phrase is included: “If the MS needs to select an SNPN for onboarding services in SNPN […]”. 
On this matter, RAN2 specifications can introduce similar phrases, e.g. “For onboarding services, the UE […]” or “A UE performing an onboarding procedure […]”.
[bookmark: _Toc85748733]To differentiate the UE AS behaviour for UE onboarding, it is sufficient to mention that the UE is performing an onboarding procedure.

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	No impact on cell selection is expected by SA2, even if the parameter is not homogenously set within the O-SNPN.
Observation 2	Distinction of cell suitability between initial cell selection and cell reselection unnecessarily increases the complexity of the standard.
Observation 3	Having a change of the strongest cell and simultaneously the “onboardingEnabled” indication, between SNPN and cell selection is a corner case.
Observation 4	Onboarding is a delay-tolerant procedure, and thus, considering the “onboardingEnabled” indication for (initial) cell selection can be considered an optimization.
Observation 5	Between SNPN and initial cell selection, the UE can optionally check whether the indication is still set in the strongest cell, and if not set, it could try to find another suitable cell for onboarding.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Onboarding does not impact the suitability of a cell.
Proposal 2	There is no need to provide the onboarding indication from NAS to AS for initial cell selection.
Proposal 3	UE NAS does not need to send to AS the GIN associated to the selected SNPN ID since GINs are uniformly supported in an SNPN.
Proposal 4	Onboarding does not impact the cell selection procedure. Optimizations can be left to UE implementation.
Proposal 5	When to acquire the new SIB with GINs is left to UE implementation.
Proposal 6	NAS informs AS about the onboarding procedure (for SNPN selection and to send an onboarding indication in Msg5), but there is no need to specify detailed time information when this is provided.
Proposal 7	To differentiate the UE AS behaviour for UE onboarding, it is sufficient to mention that the UE is performing an onboarding procedure.
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