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1. Introduction
In RAN#90 meeting, a new work item for eNPN was agreed with the following scope [1]:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Support SNPN along with subscription / credentials owned by an entity separate from the SNPN including: 
· The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN [RAN2]
· The associated cell selection/reselection and connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]
· Support UE onboarding and provisioning for NPN including:
· The UE onboarding relevant parameter broadcast from SIB [RAN2]
· The associated cell selection/reselection, cell access control and the connected mode mobility support [RAN2/RAN3]
· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Support of IMS voice and emergency services for SNPN [RAN2]
· Broadcasting of relevant parameters [RAN2]
NOTE: The above sub-bullets for the SA2 objectives may be non-exhaustive and are subject to further discussion depending on SA2 updates if any.
During RAN2#113e meeting, the following agreements were made [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.

In this contribution, we will focus on the highlighted yellow parts, i.e. system information enhancement to support UE onboarding and provisioning for NPN and the associated cell selection/reselection procedure.
1. Enhancement to support UE onboarding and provisioning for NPN 
2.1 System information enhancement for Onboarding
For Onboarding, a note was put in SA2 TR for eNPN [3]:
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.
During RAN2#113e meeting, RAN2 already agreed that Onboarding support indicator should be broadcast per SNPN and be included into SIB1.
Based on SA2 TR, whether to introduce more parameters for Onboarding is pending SA2 input. From RAN2 perspective, no more parameters will be added into system information before requested by SA2.
Proposal 1: From RAN2 perspective, apart from Onboarding support indication, no more parameters will be added into system information for Onboarding before requested by SA2.
To help other companies understand the ASN.1 structure better, a draft ASN.1 is given in clause 6.
Since Onboarding service is triggered by NAS, so when UE AS receives the parameter associated with Onboarding, AS should deliver the parameter to NAS.
Proposal 2: In the UE, AS reports to NAS about the following parameter for onboarding:
Indicator that "whether Onboarding is supported" in the cell per SNPN.
2.2 Cell selection/reselection enhancement for Onboarding
Since Onboarding indication is reported to NAS per SNPN. The outcome of network selection procedure is still a selected SNPN, so no enhancement is identified for Onboarding cell selection.
Proposal 3: No enhancement is needed for cell selection procedure for onboarding.
Onboarding is one shot procedure based on the following conclusion in SA2 TR [3]:
The UE shall initiate de-registration from the on-boarding network after finishing the remote provisioning or the on-boarding network shall initiate the de-registration after successful completion of onboarding or based on timer configured for on-boarding service.
In our understanding, after onboarding procedure, UE gets the subscription information and registers based on the newly acquired subscription information and then do cell selection/reselection after the registration, so the Onboarding procedure has no impact for cell reselection.
Proposal 4: No enhancement is needed for cell reselection procedure for onboarding.
2.3 Connected mode mobility enhancement for Onboarding
For the connected mode mobility issue for onboarding, SA2 reply LS gave some guidance [4]:
Question 3: Can RAN2 assume uniform support of onboarding in all cells in an O-SNPN? (I.e. can RAN2 assume that all cells of an O-SNPN broadcasts the support for onboarding or can some cells not set the ”onboardingEnabled” bit to e.g. control RAN congestion?)
[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. 
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.
Based on the reply from SA2, no connected mode mobility enhancement is identified by SA2, SA2 thinks the current spec can be reused for Onboarding mobility. 
Proposal 5: From RAN2 perspective, no spec impact is addressed for connected mode mobility enhancement for Onboarding.
2.4 AMF routing for Onboarding
In RAN2#113e meeting, RAN2 agreed that the UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).  But it’s still FFS which RRC message, i.e. MSG3 or MSG5 is more suitable to include the onboarding indication. We have three options on the table:
Option1: Onboarding indication is explicitly included in MSG3.
Option2: A new cause value is defined for Onboarding in MSG3.
Option3: Onboarding indication is explicitly included in MSG5.
Option1 can be precluded first as MSG3 only has one spare bit, it’s usually not used for any function. As for Option2 and Option3, no much difference between them two. Option2 needs CT1 coordination, while Option3 can be decided by RAN2 alone. Our suggestion is to send a LS to CT1 to clarify the requirement on UAC enhancement for Onboarding before down-selecting any option.
Proposal 6: Send a LS to CT1 to clarify the requirement on UAC enhancement for Onboarding.
A draft LS to CT1 is given in clause 6.
2.5 Cell Access Control for Onboarding
In SA2 reply LS, load control was also mentioned [4]:
when onboarding is enabled in only part of the SNPN network and can also be used to avoid the load from onboarding UEs.
RAN2 agreed that Onboarding indicator is configured per SNPN ID, if RAN2 use the same indicator for cell load control purpose, the cell load is controlled per SNPN. But actually, when the one SNPN network is overload for onboarding, the same situation for the other SNPN networks as all the SNPN networks in one cell share the same resources of the cell. It’s better to have a per cell indicator to bar all UEs for Onboarding access.
Proposal 7: RAN2 to discuss whether to introduce a per cell barring indicator for cell access control for onboarding.
1. Conclusion
In conclusion, we propose the followings:
Proposal 1: From RAN2 perspective, apart from Onboarding support indication, no more parameters will be added into system information for Onboarding before requested by SA2.
Proposal 2: In the UE, AS reports to NAS about the following parameter for onboarding:
Indicator that "whether Onboarding is supported" in the cell per SNPN.
Proposal 3: No enhancement is needed for cell selection procedure for onboarding.
Proposal 4: No enhancement is needed for cell reselection procedure for onboarding.
Proposal 5: From RAN2 perspective, no spec impact is addressed for connected mode mobility enhancement for Onboarding.
Proposal 6: Send a LS to CT1 to clarify the requirement on UAC enhancement for Onboarding.
Proposal 7: RAN2 to discuss whether to introduce a per cell barring indicator for cell access control for onboarding.
1. References
[1] 3GPP RP-202363 revision of ePRN WID 
[2] 3GPP RAN2#113e Chairman Notes
[3] 3GPP TR 23.700-07-120
[4] S2-2101076 Reply LS on clarification request for eNPN features

1. Draft LS to CT1
3GPP TSG-RAN WG2 Meeting #113 bis electronic	R2-2xxxxxx
Online, April 12 – April 20, 2021

Title:	Requirements Clarification on UAC for Onboarding
Response to:	-
Release:	Release 17
Work Item:	NG_RAN_PRN_enh-Core

Source:	RAN2
To:	CT1
Cc:	SA2

Contact Person:	
Name:	Jiangsheng Fan
E-mail Address:	fanjiangsheng(at)oppo(dot)com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN2 has discussed the AMF routing method for onboarding during connection establishment, but can’t reach consensus as some of the solutions need CT1 input. RAN2 would like to ask the following question:
Question: Is there any requirement to enhance the UAC mechanism for onboarding?

2. Actions:
To CT1 group.
ACTION: 	RAN2 respectfully asks CT1 to take the above question into account and gives the feedback if any.

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#114-e       from 2021-05-19	to 2021-05-27		Electronic Meeting
3GPP RAN2#115          from 2021-08-23             to 2021-08-27                TBD
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1. [bookmark: _Toc60777184][bookmark: _Toc60867965]Draft ASN.1 for Onboarding
–	CellAccessRelatedInfo
The IE CellAccessRelatedInfo indicates cell access related information for this cell.
CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R
    ...,
    [[
    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R
    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R
]],
[[
assistantInfoListForVisitedSNPN-r17     SEQUENCE (SIZE (1..maxNPN-r16)) OF AssistantInfoListForVisitedSNPN-r17
]]
}

AssistantInfoListForVisitedSNPN-r17  ::=         SEQUENCE {
Onboarding-Support-r17              ENUMERATED {true}             OPTIONAL    -- Need R
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

	CellAccessRelatedInfo field descriptions

	cellReservedForFutureUse
Indicates whether the cell is reserved, as defined in 38.304 [20] for future use. The field is applicable to all PLMNs and NPNs. This field is ignored by IAB-MT.

	cellReservedForOtherUse
Indicates whether the cell is reserved, as defined in 38.304 [20]. The field is applicable to all PLMNs. This field is ignored by IAB-MT for cell barring determination, but still considered by NPN capable IAB-MT for determination of an NPN-only cell.

	npn-IdentityInfoList
The npn-IdentityInfoList is used to configure a set of NPN-IdentityInfo elements. Each of those elements contains a list of one or more NPN Identities and additional information associated with those NPNs. The total number of PLMNs (identified by a PLMN identity in plmn -IdentityList), PNI-NPNs (identified by a PLMN identity and a CAG-ID), and SNPNs (identified by a PLMN identity and a NID) together in the PLMN-IdentityInfoList and NPN-IdentityInfoList does not exceed 12, except for the NPN-only cells. In case of NPN-only cells the PLMN-IdentityList contains a single element that does not count to the limit of 12. The NPN index is defined as B+c1+c2+…+c(n-1)+d1+d2+…+d(m-1)+e(i) for the NPN identity included in the n-th entry of NPN-IdentityInfoList and in the m-th entry of NPN-Identitylist within that npn-IdentityInfoList entry, and the i-th entry of its corresponding NPN-Identity, where
- B is the index used for the last PLMN in the PLMN-IdentittyInfoList; in NPN-only cells B is considered 0;
- c(j) is the number of NPN index values used in the j-th NPN-IdentityInfoList entry;
- d(k) is the number of NPN index values used in the k-th npn-IdentityList entry within the n-th NPN-IdentityInfoList entry;
- e(i) is
    - i if the n-th entry of NPN-IdentityInfoList entry is for SNPN(s);
    - 1 if the n-th entry of NPN-IdentityInfoList entry is for PNI-NPN(s).

	Onboarding-Support
Indicates whether the associated SNPN supports Onboarding.

	plmn-IdentityList
The plmn-IdentityList is used to configure a set of PLMN-IdentityInfo elements. Each of those elements contains a list of one or more PLMN Identities and additional information associated with those PLMNs. A PLMN-identity can be included only once, and in only one entry of the PLMN-IdentityInfoList. The PLMN index is defined as b1+b2+…+b(n-1)+i for the PLMN included at the n-th entry of PLMN-IdentityInfoList and the i-th entry of its corresponding PLMN-IdentityInfo, where b(j) is the number of PLMN-Identity entries in each PLMN-IdentityInfo, respectively.




