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1. Introduction
SA2 has initiated the eNPN WI [1] to specify enhancements to NPN as per conclusions reached in TR 23.700-07. To support SA2 enhancements to NPN, RAN has agreed a WI [2] that specifies the corresponding functions, including
· Support SNPN along with subscription/credentials owned by an entity separate from the SNPN
· Support UE onboarding and provisioning for NPN
· Support of IMS voice and emergency services for SNPN
In this paper we analyse the RAN2 impact of supporting UE onboarding and provisioning for NPN, based on the conclusions in TR 23.700-07 [3] and the eNPN WID [1].
2. Discussion 
2.1 Scenarios for KI#4
KI#4 of eNPN aims at enabling UE to access an onboarding network (ON) and get provisioned with SNPN or PNI-NPN credentials by the subscription owner (SO), as shown in Figure 1. 
[image: ]
Figure 1. Network architecture for KI#4
For KI#4, three scenarios have been captured in the conclusions of TR 23.700-07 [3] and will be specified in SA2’s normative phase [1]. The three scenarios are listed in Table I. Scenario 1: UE onboarding over SNPN0 and remote provisioning for SNPN1 credentials (SNPN0 and SNPN1 can be the same or different SNPN); Scenario 2: UE onboarding over PLMN and remote provisioning for SNPN credentials; Scenario 3: UE onboarding over PLMN and remote provisioning for PNI-NPN credentials.
Table I. Scenarios for KI#4
	Scenarios
	ON
	SO
	Credential provisioned to UE
	Credential for UE onboarding

	1
	SNPN0
	SNPN1
	SNPN1 credential
	default UE credential

	2
	PLMN
	SNPN
	SNPN credential
	PLMN credential

	3
	PLMN
	PNI-NPN
	PNI-NPN credential
	PLMN credential
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Three scenarios for KI#4 are expected to be specified by SA2 in normative phase: 
· Scenario 1: UE onboarding over SNPN0 and provisioning for SNPN1 credentials;
· Scenario 2: UE onboarding over PLMN and provisioning for SNPN credentials;
· Scenario 3: UE onboarding over PLMN and provisioning for PNI-NPN credentials.
In scenario 1, SNPN0 and SNPN1 can be the same or different SNPN. 
These three scenarios may have separate impacts on RAN2. Their differences and similarities in terms of RAN2 impact should be carefully studied.
Study the RAN2 impacts for each of the three scenarios. 
In the following, we analyse the potential RAN2 impact based on the conclusions in TR 23.700-07 [3].
2.2 Scenario 1 (ON = SNPN)
2.2.1 System information
For SIB enhancement, the following conclusions of scenario 1 are captured in TR 23.700-07 (see clauses 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).
NOTE 2:	Whether the indication for Onboarding is sufficient or more SIB information is needed can be further discussed in the normative phase.

According to the above conclusions, an "onboarding supported" indications should be provided on per O-SNPN basis in SIB. RAN2 can further study which SIB to include this indication and whether other SIB information (e.g. SO IDs or DCS IDs) is needed. 
Introduce an "onboarding supported" indication per O-SNPN in SIB. FFS which SIB to include this indication and whether other SIB information (e.g. supported SO/DCS IDs) is needed for O-SNPN. 
2.2.2 Network selection
The O-SNPN selection procedures rely on the onboarding information broadcast in SIB. Since an "onboarding supported" indication is to be broadcast per O-SNPN, UE AS should report this indication associated with available SNPNs to UE NAS to assist UE NAS in O-SNPN selection. If other onboarding information is broadcast, FFS whether these information should be reported to UE NAS.
UE AS reports the "onboarding supported" indication associated with the found SNPNs to UE NAS. FFS whether other onboarding information (if broadcast) is reported.
For manual O-SNPN selection, the IDs or HRNNs of SNPNs which broadcast the "onboarding supported" indication should be presented to the user. Whether other information (e.g. supported SO/DCS IDs) is presented to the user can be further discussed.
For manual O-SNPN selection, IDs or HRNNs of SNPNs that broadcast the "onboarding supported" indication should be presented to the user. FFS whether other onboarding information (if broadcast) is presented to the user. 
2.2.3 Cell selection and re-selection 
Once an O-SNPN is selected, US NAS should indicate the selected O-SNPN to UE AS to request cell selection. If all cells belonging to the selected O-SNPN broadcast the same contents with regard to onboarding (e.g., all cells belonging to the selected O-SNPN broadcast the "onboarding supported" indication), then UE AS can select cells without considering the broadcast onboarding information. Otherwise, i.e. if the cells belonging to the selected SNPN broadcast different contents with regard to onboarding (e.g., some cells broadcast the "onboarding supported" indication while others don’t, or, the cells broadcast different SO/DCS IDs), then the broadcast onboarding information shall be considered during the cell selection procedure. In this case, UE NAS may need to provide UE AS with an indication that requires selecting an SNPN cell that supports onboarding.
The following question on system information needs to be clarified: Is it possible for the cells belonging to the same SNPN to broadcast different contents with regard to onboarding (e.g., some of them broadcast the "onboarding supported" indication while others don’t, or, the cells broad cast different SO/DCS IDs)?
During the UE onboarding and remote provisioning procedure, it seems that UE will not transit to the idle or inactive states and reselect an O-SNPN cell. Once the credential is provisioned or the onboarding PDU session expires, the UE deregisters with the O-SNPN and will not reselect a cell within the O-SNPN. Whether there exits valid scenarios for cell reselection within O-SNPN needs further discussion.  
Study whether there exits valid scenarios for cell reselection within O-SNPN.  
2.2.4 Others 
For RRC setup, the following conclusion is captured in TR 23.700-07 (see clauses 8.4.1): 
· Upon registration to an SNPN for Onboarding, the UE provides an indication at RRC level that the RRC connection is 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 the above conclusion, an indication for onboarding should be provided to gNB to assist AMF selection. This indication can be included in RRCSetupRequest as a new cause or in RRCSetupComplete. Other information, e.g., the selected SO/DCS, if available, may also be useful for AMF selection and can be further studied. 
Include an indication for onboarding in RRCSetupRequest or RRCSetupComplete. Study whether other information needs to be signalled to gNB for onboarding.
2.3 Scenarios 2 and 3 (ON = PLMN)
For scenarios 2 and 3, there are no definite conclusions about the RAN2 impact in TR 23.700-07. However, some issues discussed in scenario 1 can also be identified for scenarios 2 and 3. For example, SIB enchantment, AS reporting for O-PLMN selection, cell reselection, etc. These issues can be studied by RAN2 as a starting point.
Study whether to introduce an "onboarding supported" indication per O-PLMN in SIB.
Study whether legacy AS reporting and cell selection procedures can be reused for O-PLMN selection.
Study whether UE onboarding and remote provisioning procedures have impact on cell reselection and RRC Setup in case where ON = PLMN.
3. Conclusion
Based on the above discussion, we make the following observations: 
1. Three scenarios for KI#4 are expected to be specified by SA2 in normative phase: 
· Scenario 1: UE onboarding over SNPN0 and provisioning for SNPN1 credentials;
· Scenario 2: UE onboarding over PLMN and provisioning for SNPN credentials;
· Scenario 3: UE onboarding over PLMN and provisioning for PNI-NPN credentials.
In scenario 1, SNPN0 and SNPN1 can be the same or different SNPN. 
For scenario 1 where ON = SNPN, we have the following proposals: 
1. Study the RAN2 impacts for each of the three scenarios. 
Introduce an "onboarding supported" indication per O-SNPN in SIB. FFS which SIB to include this indication and whether other SIB information (e.g. supported SO/DCS IDs) is needed for O-SNPN. 
UE AS reports the "onboarding supported" indication associated with the found SNPNs to UE NAS. FFS whether other onboarding information (if broadcast) is reported.
For manual O-SNPN selection, IDs or HRNNs of SNPNs that broadcast the "onboarding supported" indication should be presented to the user. FFS whether other onboarding information (if broadcast) is presented to the user. 
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For scenarios 2 and 3 where ON = PLMN, we have the following proposals:
Study whether to introduce an "onboarding supported" indication per O-PLMN in SIB.
Study whether legacy AS reporting and cell selection procedures can be reused for O-PLMN selection.
Study whether UE onboarding and remote provisioning procedures have impact on cell reselection and RRC Setup in case where ON = PLMN.
4. Reference 
[1] S2-2009251, New WID on enhanced support of Non-Public Networks 
[2] RP-202363, Revised WID: Enhancement of Private Network Support for NG-RAN 
[3] [bookmark: specRelease]TR 23.700-07, 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Study on enhanced support of non-public networks (Release 17), V1.2.0, 2020-11
3
image1.png
ON

SO





