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Introduction
At RAN2#113-e and RAN2#113b-e, the RAN impact for supporting UE onboarding and remote provisioning was initially discussed and the following agreements were achieved [1][2]:
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.
Will continue offline on the LS questions. 


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. 

In this paper, we further analyse the possible RAN2 impacts for supporting UE onboarding and remote provisioning, focusing on the case that ON = SNPN as per the last meeting agreement.
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2.1 GINs for onboarding
(1) Validation of GINs for onboarding
At SA2 #143e, it was agreed to introduce the group IDs (GINs) for onboarding in SIB, and the following conclusion was reached in TR 23.700-07. 
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.



It is noted that, at SA2 #144e, the GIN for onboarding was further discussed but was not approved to be included in the SA2 specification yet. SA2 is expected to continue the discussion in future meetings. This means, till now SA2 has actually no firm conclusion in the Normative phase on whether any GIN(s) really need to be broadcast for onboarding purpose and if yes, what such GIN(s) actually are (e.g. same/different from those used for external credentials). Therefore, RAN2 is suggested to wait for further SA2 progress before carrying out further discussion on this issue related to broadcasting GINs for onboarding purpose. Otherwise, RAN2 may face the risk of reaching premature conclusions that may later need to be revisited. 
RAN2 waits for SA2’s progress on whether/what GIN(s) need to be broadcast for onboarding purpose, before carrying out further discussion from RAN2 perspective. 
(2) Notification of the selected GINs
It was agreed at RAN2#113b-e that the UE sends an onboarding indication to RAN, the intention of which is to help the RAN to select an AMF that supports onboarding. When GINs for onboarding are introduced, a natural question is whether the selected GIN should be considered for AMF selection. Technically, the answer to this question depends on whether the support of GINs is uniform among AMFs. If yes, i.e. the support of GINs is uniform among AMFs, the UE needs to signal the selected GINs to RAN for AMF selection. However, SA2/RAN3 has no conclusion in this regard. As the AMF selection related issues are to be discussed at RAN3, RAN2 can wait for their progress and then discuss whether the UE needs to signal the selected GINs to RAN.
RAN2 waits for RAN3/SA2’s progress on AMF selection for onboarding, and then discusses whether the UE needs to signal the selected GINs to RAN.
2.2 Cell suitability definition
(1) Cell suitability for cell selection
According to the reply LS in [3], the support of onboarding may be non-uniform within the O-SNPN. Therefore, different onboarding information may be broadcast by cells of the O-SNPN. When selecting a cell to carry out onboarding, the UE shall consider the onboarding indication and the GINs broadcast by cells. Therefore, for a UE indicated for Onboarding via SNPN, an additional condition for cell suitability check may be introduced to take into account the UE onboarding related information (e.g. whether the SNPN cell supports onboarding, the selected/available GINs, etc.). In addition, as onboarding is a one-shot procedure, it does not impact the cell reselection. Therefore, the update of the cell suitability definition applies only for cell selection and does not apply for cell reselection. 
It is also worth pointing out that, this additional condition related to UE onboarding should have no impact on the UEs that do not support onboarding via SNPN.
For a UE indicated to perform Onboarding via SNPN, an additional condition for cell suitability check may be introduced to consider the UE Onboarding related information (e.g. "onboarding support" indication, selected/available GIN(s), etc.). This additional condition, if agreed, applies only for cell selection procedure for the UE performing onboarding via SNPN.
(2) Cell selection triggering conditions
In current TS 38.304, the triggering conditions for cell selection include "new PLMN or SNPN selected" and "USIM inserted or SNPN subscription added", as shown in the Figure 5.2.2-1. 
In case of onboarding, a new scenario for cell selection is identified as follows. A UE has accessed the SNPN with normal registration and stays in RRC_IDLE. Then, the UE NAS signals an onboarding indication to UE AS to require the UE AS to selects a cell that supports onboarding in this SNPN. In this case, the cell selection is triggered by the onboarding indication. Therefore, a new triggering condition for cell selection - "onboarding indication received" should be introduced. 
Introduce a new triggering condition for cell selection - "onboarding indication received".



[bookmark: _MON_1603860599]
 Figure 5.2.2-1: RRC_IDLE and RRC_INACTIVE Cell Selection and Reselection
2.3 Congestion control
Two options for congestion control with regards to onboarding UEs were proposed at RAN2#113-e and RAN2#113b-e: a) toggling of the 1-bit onboarding indication, and b) defining a new Access Class value for onboarding. 
In our view, option a) can only provide a coarse granularity of access control, which is not flexible enough for the operators. Also, it may provide the upper layers with misleading information that onboarding is not supported by a cell at all, although the original intention might just be to control the access of those onboarding UEs to some extent, instead of completely prohibiting this feature. Therefore, option b) should be supported with more flexibility. Meanwhile, option b) does not prevent option a) from being realized, if the operator really intends to do so: if an operator really wants to completely close the onboarding function for a while, it can just toggle the enabler bit for onboarding as in option a) by network implementation and no extra specification work is needed. 
Define a new AC for onboarding.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the impact for supporting UE onboarding and remote provisioning for SNPN and proposed the following:
1. RAN2 waits for SA2’s progress on whether/what GIN(s) need to be broadcast for onboarding purpose, before carrying out further discussion from RAN2 perspective. 
1. RAN2 waits for RAN3/SA2’s progress on AMF selection for onboarding, and then discusses whether the UE needs to signal the selected GINs to RAN.
1. [bookmark: _GoBack]For a UE indicated to perform Onboarding via SNPN, an additional condition for cell suitability check may be introduced to consider the UE Onboarding related information (e.g. "onboarding support" indication, selected/available GIN(s), etc.). This additional condition, if agreed, applies only for cell selection procedure for the UE performing onboarding via SNPN.
1. Introduce a new triggering condition for cell selection - "onboarding indication received".
1. Define a new AC for onboarding.
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