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1	Introduction
This contribution is aimed at providing a summary of contributions regarding UE onboarding and provisioning for NPN.  The following contributions are found in agenda item 8.16.3:
[0] R2-2102658	Reply LS on clarification request for eNPN features (S2-2101076; contact: Nokia)	SA2	LS in	Rel-17	eNPN, NG_RAN_PRN_enh-Core	To:RAN2	Cc:RAN3, CT1, SA1[1] R2-2102796	Support UE onboarding and provisioning for NPN	OPPO	discussion	Rel-17	NG_RAN_PRN_enh-Core
[2] R2-2102837	RAN2 impact on support UE onboarding and provisioning for NPN	Intel Corporation	discussion	Rel-17	NG_RAN_PRN_enh-Core
[3] R2-2102915	Further Discussion on UE Onboarding and Provisioning for NPN	CATT	discussion	Rel-17
[4] R2-2102936	Resolving issues for UE onboarding and provisioning for NPN 	LG Electronics France	discussion	NG_RAN_PRN_enh-Core
[5] R2-2103124	Support UE onboarding and provisioning for NPN	vivo	discussion
[6] R2-2103171	UE onboarding and remote provisioning for SNPN	Huawei, HiSilicon	discussion
[7] R2-2103223	UE onboarding and provisioning for NPN	Qualcomm Incorporated	discussion
[8] R2-2103466	Consideration of SIB design for UE onboarding and provisioning in eNPN	China Telecommunication	discussion	Rel-17	NG_RAN_PRN_enh-Core
[9] R2-2103594	Onboarding related considerations	Nokia, Nokia Shanghai Bell	discussion	Rel-17	NG_RAN_PRN_enh
[10] R2-2103619	UE on-boarding cell reselection	Sony Europe B.V.	discussion	Rel-17	NG_RAN_PRN_enh-Core
[11] R2-2103676	UE onboarding	Ericsson	discussion	Rel-17 NG_RAN_PRN_enh-Core
[12] R2-2103690	Discussion the issues to support UE on-boarding and remote provisioning	CMCC	discussion	Rel-17	NG_RAN_PRN_enh
[13] R2-2103844	On the need for additional on-boarding options in eNPN	Apple	discussion	NG_RAN_PRN_enh-Core
[14] R2-2104043	On Supporting Onboarding SNPN	Samsung	discussion	NG_RAN_PRN_enh-Core
[15] R2-2104236	Consideration on the Onboarding and Provisioning for NPN	ZTE Corporation, Sanechips	discussion	Rel-17	NG_RAN_PRN_enh-Core


[bookmark: _Ref178064866]2	Summary for UE onboarding and provisioning for NPN
During RAN2#113e meeting, the following agreements were made:
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.
2.1	Relevant parameter broadcast in SIB
SA2’s eNPN study item resulting in TR 23.700-07 concluded the following in clause 8.4.1:-	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 or Group ID(s)). The O-SNPN network selection information can assist the UE such that the UE either preferably or exclusively select an O-SNPN corresponding to the O-SNPN network identifiers or Group ID(s).
NOTE 4:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.

NOTE 2:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.


[1] proposed that no more parameters will be added into system information for onboarding before requested by SA2, apart from Onboarding support indication agreed in RAN2#113. [1,5,6,12] also proposed that AS forwards the indication to NAS since onboarding is initiated by NAS. [1] proposed RAN2 confirms that the 1-bit indication for onboarding is broadcasted in SIB1 since SIB1 is designed to control network selection and cell access and also carrying the indication in another SIB other than SIB1 will delayed the UE acquisition. 
[3] proposed to discuss whether NG-RAN needs to indicate whether the SNPN only supports onboarding service, or supports both onboarding service and normal services based on the following from SA2, even though this is not requested by SA2 and SA2 has specified that the restrict usage to UE for onboarding is done at AMF and SMF:
Onboarding network should support functionality to restrict usage to only on-boarding service.
-	When Onboarding network is O-SNPN, the information required to restrict the usage to only onboarding service is locally configured in the AMF and SMF, and the AMF and SMF restrict the usage when the UE indicates that the registration is for Onboarding (e.g. onboarding registration type) or NG-RAN indicates that the access is for Onboarding.
[6] wants to wait for SA2 on the definition of groups for UE onboarding when group IDs are used for UE onboarding in SIB (e.g. Whether a unified list of group IDs can be used for both external authentication/credential by separate entity and onboarding). On the other hand, [9] cited the text below that support of onboarding procedure has not impact to Group ID advertisement. 
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.
[11] also think optionally group ID/GIN should be used by O-SNPN selection, but it is not clear whether this is the same group ID as the ones used by SNPN selection for credential by separate entity from the contribution. [12] proposed that SO-SNPN or group IDs are optionally broadcast per O-SNPN and onboarding PLMN for onboarding purpose. [13] thinks that the 1-bit onboarding indication is too restrictive and think something like the group ID is needed. [14] also wants to discuss O-SNPN broadcast group IDs of the supporting Home SPs. [15] proposed for the Group ID related issue (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
Rapporteur’s summary:
Based on the SA2 TR conclusion, the group IDs need to be also considered for onboarding network selection and have to be broadcast in the SIB. 7 companies that contributed to this seem to think likewise.  The difference in view is on whether the same Group IDs are used for onboarding purpose and credential by separate entity. Hence rapporteur proposes:
Proposal#1: Group IDs for onboarding purpose is also broadcast in the SIB. To discuss further online whether the same Group IDs are used for onboarding purpose and for credential by separate entity. 
For the proposal from [3] related to the need to indicate whether the SNPN only supports onboarding service, or supports both onboarding service and normal services, it is clear from SA2 that the restrict usage to onboarding for a UE is done in AMF and SMF over NAS signalling or NG-RAN indicating to CN that the access is for onboarding.
There are 4 companies proposing to forward the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN from AS to NAS for onboarding network selection. Maybe this is obvious but the rapporteur thought it is good to confirm:
Proposal#2: UE AS forwards the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN to UE NAS for onboarding network selection. 
2.2	Cell selection/reselection and mobility support
Some companies’ view [1,2,4,7] is that the onboarding indication does not impact AS cell selection/reselection and suitability criteria. [7] thinks that cell selection can be left to UE implementation. The reason given in [2] is that if cell selection/reselection occurs while UE is performing such initial registration for onboarding, it will have to abort such procedure and perform the network selection and the onboarding NAS procedure again as like any initial registration. Furthermore, from the SA2 LS [0], it also indicates that there is no impact to mobility as follow:
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.
However, there are others [3,5,6] that do not agree with this and think that suitable cell criteria are needed to be modified to include onboarding indication (FFS on other onboarding information e.g. group IDs [6]) and the cell (re)selection will base on this criteria to find a suitable cell (no impact to legacy cell reselection).  One of the reasons referred by [3,6] is that the SA2 response that the support for onboarding for a SNPN may not be uniform:
[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.  
[9] assumes that the onboarding indication shall be considered by the UE for cell selection but not for cell reselection. [11] considers both the cases to consider or not to consider the onboarding indication in the SIB after O-SNPN selection and listed out the pros and cons.
On the impact of onboarding on connected mode mobility, some companies’ view [1,2,7,11] is that there is no impact from RAN2 perspective.  This also confirmed by the SA2 LS.  [8] thinks that onboarding indication may impact handover. [14] thinks that source and target may need a coordination during handover.
Rapporteur’s summary:
On onboarding indication impact to cell selection/reselection and suitability criteria, the company positions are equally split on whether to consider or not consider for (re)cell selection. SA2’s LS response does indicate that the support for onboarding is not uniform over SNPN. As [11] observes, it probably bores down to whether it is worth investing work effort in specifying the process by which the onboarding support indication is considered for the cell (re)selection process since onboarding occurs seldomly and is delay-tolerant and the likelihood that the UE changes strongest cell after O-SNPN selection is quite low. Hence rapporteur proposes:
Proposal#3: RAN2 discuss whether UE should consider the onboarding indication in the SIB for: 
· Cell selection
· Cell reselection
Proposal#3_1: If either cell selection or reselection above is agreed, whether to update cell suitability definition
On the impact of onboarding on connected mode mobility, majority of the companies that contributes to this topic does not see impact to RAN2. It is also confirmed by SA2 in their LS response to RAN2. Hence rapporteur proposes:
Proposal#4: No UE impact on connected mode mobility for onboarding.
2.3	Cell access and congestion control
SA2 has left this to RAN2 to decide:
[bookmark: _Hlk53736977]NOTE 5:	RAN WGs can work with SA2 to decide whether handling of RAN-level congestion is feasible.
Some companies [2,4,8,11] proposed toggling the onboarding indication for congestion control, while the others [6,7,12,14,15]  proposed the Unified Access Control (UAC) mechanism for onboarding (by means of new access category [6,7,12] or operator defined UAC [12] or new Access Control indicator/Access Identity [14] or a set of onboarding specific UAC parameters [15]). One company [3] does not see a need of a special UAC mechanism for onboarding but treat onboarding as MO sigalling and follow legacy UAC mechanism
The reason for using the onboarding indication for congestion control is that it is sufficient for a one-time event for a UE [2] and another company [4] think that it is expressed by SA2 LS response that on-boarding support indicator is used for this purpose. [11] thinks that given that onboarding is a delay-tolerant and rare event (as it is expected to happen only once in a UE’s lifetime) and since the number of available Access Categories is limited, such specification overhead is not justified as it will require SA1 to specify a new access category. On the other hand, using the UAC approach enable the network to control the on-boarding access attempt with better granularity via barring factor and a barring time.
[1] is also proposing an additional cell baring indicator for cell access control for onboarding instead of using the indication which is per SNPN while the congestion is per RAN.
Rapporteur’s summary:
On RAN-level congestion handling, it is almost equally split between the following 2 options:
Option A) Use the onboarding indication in the SIB
Option B) Use the UAC approach

One company see no need of a special UAC mechanism for onboarding and just treat onboarding as MO signalling. In view of the equal support of Option A) and B), rapporteur proposes to focus on the 2 options:
Proposal#5: RAN2 discuss the following 2 options for congestion control:
Option A) Use the onboarding indication in the SIB
Option B) Use the UAC approach
2.4	Onboarding request
From the conclusions of TR 23.700-07 (see clause 8.4.1), the following information is provided from the UE to the network for the purpose of onboarding.[bookmark: _Hlk53736958]-	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.


RAN2 also agreed to 
The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).

Several companies' view [2,3,4,5,11,12,14,15] is to add this indication in RRCSetupComplete, i.e., msg5 since Msg5 is used for AMF selection which is the purpose of this indication in the RRC Setup. 
But a company [7] have proposed to signal this in the RRCSetupRequest message, i.e., a new EstablishmentCause for onboarding purposes in msg3. One company [1] proposed to first check with CT1 to clarify the requirement on UAC enhancement for onboarding.
[10] thinks that the UE includes on-boarding request in RRC connection establishment only if the cell broadcast 1-bit on-boarding indication. Other than the onboarding indication, [12, 14] also proposed including the SO-SNPN list or group ID in the RRCSetupComplete message. 
Rapporteur’s summary:
Majority of the companies (8 out of 10) contributed to this topic support sending the onboarding indication in RRCSetupComplete message. Only 1 company support sending the onboarding indication in Msg3 with new establishmentCause for onboarding purpose.  Another company proposed to check with CT1 to clarify the requirement on UAC enhancement for onboarding before deciding on an option. However, it is unclear to the rapporteur the intention of this. On the other hand, CT1 needs to be consulted if new establishmentCause is required. In view of the majority, rapporteur proposes:
Proposal#6: A new onboarding indication is included in RRCSetupComplete message.
Other than the onboarding indication, [12, 14] also proposed including the SO-SNPN list or group ID in the RRCSetupComplete message. However, this is not mentioned in the SA2 TR conclusion
Proposal#7: Any additional information (e.g. group IDs or SO-SNPN list) in RRCSetupComplete message other than the onboarding indication is FFS.
2.5	Onboarding network types
The support of PLMNs acting as Onboarding Networks is possible according to SA2 conclusion.  The question is whether there is impact to RAN for supporting PLMN as onboarding network (e.g. include the onboarding indication for O-PLMN). One company [3] think that PLMN as onboarding network is already possible and thus no enhancement (i.e. no on-boarding indication) is needed.  On the other hand, others [4,12] think that onboarding indication needs to be included in the SIB for PLMN acting as onboarding network.
Rapporteur’s summary:
There are not many companies (only 3) contributing to this topic. In the SA2 TR conclusion (Section 8.4.1), it is specified that “using PLMN credentials for UE onboarding and PLMN as Onboarding Network (ON) is already possible.” Whether this means there are already existing procedures allowing this already or the same new mechanism as O-SNPN needs to be introduced also for PLMN as onboarding network needs to be discussed. Rapporteur proposes:
Proposal#8:  To discuss further online whether the same new mechanism (i.e. including on-boarding indication) as O-SNPN needs to be introduced also for PLMN as onboarding network. If there is no common understanding, get clarification from SA2.
2.6	Other proposals
2.6.1 Enhancement to NG-RAN to support onboarding for PNI-NPN [3,12]
[bookmark: _Hlk68523187]SA2 has concluded that onboarding function could be used to PNI-NPN credentials provisioning and no enhancement to PLMN network selection is needed.
	-	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.


Therefore it is proposed by [3,12] that RAN2 do not need to consider any enhancement in NG-RAN to support onboarding for PNI-NPN as well.
Rapporteur’s summary:
This seems to be clear from the SA2 TR. Hence rapporteur proposes:
Proposal#9: No enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.
2.6.2 Whether RRC_INACTIVE state is applicable for onboarding
[11] do not expect the UE to enter RRC_INACTIVE state during the one-shot onboarding component. Hence, it thinks that there is no need to introduce the onboarding request indication in RRC messages for UEs in RRC_INACTIVE mode.
Rapporteur’s summary:
Though no other company touches on this, this seems logical that UE will not be instructed to enter RRC_INACTIVE while performing onboarding and remote provisioning.
[bookmark: _Toc68205342][bookmark: _Toc68189722]Proposal#10: There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE.
2.6.4 Impact to ANR? [14]
In current spec, SNPNs has been already collected and reported for ANR purpose, i.e. npn-IdentityInfoList-r16 in CGI-InfoNR. For ANR purpose, gNB would request UE to report the O-SNPN info of neighbour cells with CGI-InfoNR. The gNB collecting the info can broadcast O-SNPN info of neighbour cells via System Information.
Rapporteur’s summary:
Only one company touches on this topic, it proposes to postpone impact to ANR to next meeting.
3	Conclusion
Proposals are summarized as follow:
3.1 Proposals that could potentially be agreed upon quickly
Proposal#2: UE AS forwards the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN to UE NAS for onboarding network selection. 
Proposal#4: No UE impact on connected mode mobility for onboarding.
Proposal#6: A new onboarding indication is included in RRCSetupComplete message.
Proposal#9: No enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.
Proposal#10: There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE.
3.2 Proposals that require discussion
Proposal#1: Group IDs for onboarding purpose is also broadcast in the SIB. To discuss further online whether the same Group IDs are used for onboarding purpose and for credential by separate entity. 
Proposal#3: RAN2 discuss whether UE should consider the onboarding indication in the SIB for: 
· Cell selection
· Cell reselection
Proposal#3_1: If either cell selection or reselection above is agreed, whether to update cell suitability definition
Proposal#5: RAN2 discuss the following 2 options for congestion control:
Option A) Use the onboarding indication in the SIB
Option B) Use the UAC approach
Proposal#8:  To discuss further online whether the same new mechanism (i.e. including on-boarding indication) as O-SNPN needs to be introduced also for PLMN as onboarding network. If there is no common understanding, get clarification from SA2.
3.3 Proposals that can be postponed
Proposal#7: Any additional information (e.g. group IDs or SO-SNPN list) in RRCSetupComplete message other than the onboarding indication is FFS.



	4/4	
