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1 Introduction
After RAN3#112-e, there are several onboarding-related issues remained and need to be discussed in this meeting. For example, we have agreed that “AMF signals via NGAP Setup Response/AMF Configuration Update whether it supports onboarding”, the position of ‘the Onboarding Support IE’ in these messages was not decided though. Hereby, the editor note is captured in 38.413 BL CR:  

“Editor's Note: FFS whether the Onboarding Support IE is included within the NPN Support IE, or outside of the NPN Support IE.” 
We also made a way forward that “WA: NGAP Initial UE Message includes an onboarding indicator when received over RRC”.
In this paper, we discussed on these issues and provide our views and proposals. 
2 Discussion
2.1 Position of ‘Onboarding Support’ IE
In RAN2#113e, RAN2 agreed that “The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection)”. In order to support the related functions of AMF selection in RAN3, RAN3 agreed that ‘AMF signals via NGAP Setup Response/AMF Configuration Update whether it supports onboarding’ and the corresponding BL CR (R3-212866) was endorsed. However, the position of ‘the Onboarding Support IE’ in NGAP Setup Response/AMF Configuration Update messages was not decided, the following statement is captured in BL CR (R3-212866):  

“Editor's Note: FFS whether the Onboarding Support IE is included within the NPN Support IE, or outside of the NPN Support IE.”
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Fig. 1 the position of ‘Onboarding Support’ IE
The figure 1(b) and 1(a) show the position of the Onboarding Support IE inside the NPN Support IE and outside the NPN Support IE respectively. Apparently, the form of figure 1(a) is simpler than figure 1(b). As the PLMN Identity IE + NPN Support IE can be used to identify the unique SNPN, the Onboarding Support IE outside the NPN Support IE can also represent the capability of AMF onboarding support for a specific SNPN. Therefore, we suggest to put the Onboarding Support IE outside NPN Support IE.
Proposal 1 The Onboarding Support IE should be outside NPN Support IE.

2.2 Indication of ON-SNPN for UE Onboarding
For gNB to select an appropriate AMF, in addition to knowing the capability of the Onboarding support of AMF, gNB should also know whether UE is an onboarding UE during RRC connection procedure. So RAN2 agreed that the UE sends an indication for onboarding to the gNB at RRC Connection Establishment. When the gNB receives the onboarding indication in the RRC setup related message from the UE, it shall indicate the selected PLMN ID and NID of the ON-SNPN to the AMF for UE access verification and authentication, see below Fig.2.

[image: image3.png]5.30.2.10.2.6 Registration for UE onboarding

When the user or UE has selected an ON-SNPN according to clause 5.30.2.10.2.5, the UE establishes an RRC
connection towards the NG-RAN node of the ON-SNPN. The UE provides an indication in RRC Connection |

Establishment that the RRC connection is for onboarding as defined in TS 38.331 [28]. This indication allows the NG-
RAN node to select an appropriate AMF that supports the UE onboarding procedures. The UE indicates the ON-SNPN
as the selected network, and the NG-RAN node shall indicate the selected PLMN ID and NID of the ON-SNPN to the

AMF.




Fig. 2 Registration description for UE Onboarding in TS 23.501
In last meeting, we also agreed that “WA: NGAP Initial UE Message includes an onboarding indicator when received over RRC”. However, this way forward cannot achieve the function of indicating the selected PLMN ID and NID of the ON-SNPN to AMF. The proposed solution is that reusing the NID IE + TAI IE in User Location Information IE in INITIAL UE MESSAGE to indicate the selected ON-SNPN and the corresponding semantic description was added below. 
Proposal 2 NG-RAN use PLMN Identity in TAI IE and NID IE in User Location Information IE in INITIAL UE MESSAGE to indicate the selected ON-SNPN to AMF.
3 TP to TS 38.413
<<<<<<<<<<<<<<<<<<<< Change Begins >>>>>>>>>>>>>>>>>>>>
3.1 Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

<<<<<<<<<<<<<<<<<<<< Skip Unchanged Text >>>>>>>>>>>>>>>>>>>>
NG-RAN node: as defined in TS 38.300 [8].

Non-CAG cell: as defined in TS 38.300 [8].
Onboarding Standalone Non-Public Network: as defined in TS 23.501 [9].
PDU session resource: as defined in TS 38.401 [2].
Public Network Integrated NPN: as defined in TS 23.501 [9].

Stand-alone Non-Public Network: as defined in TS 23.501 [9].
3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

<<<<<<<<<<<<<<<<<<<< Skip Unchanged Text >>>>>>>>>>>>>>>>>>>>
NRPPa
NR Positioning Protocol Annex

NSCI
New Security Context Indicator

NSSAI
Network Slice Selection Assistance Information
ON-SNPN
Onboarding Standalone Non-Public Network
OTDOA
Observed Time Difference of Arrival

PNI-NPN
Public Network Integrated Non-Public Network

PSCell
Primary SCG Cell
RIM
Remote Interference Management

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.6.1
Initial UE Message

8.6.1.1
General

The Initial UE Message procedure is used when the NG-RAN node has received from the radio interface the first uplink NAS message to be forwarded to an AMF. 

8.6.1.2
Successful Operation
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Figure 8.6.1.2-1: Initial UE message

<<<<<<<<<<<<<<<<<<<< Skip Unchanged Text >>>>>>>>>>>>>>>>>>>>

If PNI-NPN related information within the NPN Access Information IE is received in the INITIAL UE MESSAGE message, the AMF shall, if supported, consider that the included information is associated to the cell via which the UE has sent the first NAS message, and to the PLMN Identity which is indicated within the TAI IE, and use the included information as specified in TS 23.501 [9].
In case of network sharing for SNPNs, the selected SNPN is indicated within the User Location Information IE included in the INITIAL UE MESSAGE message by the PLMN Identity IE within the TAI IE and the NID IE.
In case of UE onboarding for ON-SNPNs, the Onboarding Indicator IE within the NPN Access Information IE is received in the INITIAL UE MESSAGE message, the AMF shall, if supported, consider the selected ON-SNPN is indicated within the User Location Information IE included in the INITIAL UE MESSAGE message by the PLMN Identity IE within the TAI IE and the NID IE.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	>>GUAMI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN or per SNPN.
	-
	

	>>NPN Support
	O
	
	9.3.3.44
	If NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>Extended Slice Support List
	M
	
	9.3.1.191
	Additional Supported S-NSSAIs per PLMN or per SNPN.
	YES
	reject

	>>Onboarding Support
	O
	
	ENUMERATED (true, ...)

	Indication of support for UE onboarding and remote provisioning at the AMF.
	Yes
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore

	IAB Supported
	O
	
	ENUMERATED (true, ...)
	Indication of support for IAB.
	YES
	ignore

	Extended AMF Name
	O
	
	9.3.3.51
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.6.7
AMF CONFIGURATION UPDATE

This message is sent by the AMF to transfer updated information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	O
	
	9.3.3.21
	
	YES
	reject

	Served GUAMI List
	
	0..1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	>>GUAMI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Relative AMF Capacity
	O
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	0..1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN or per SNPN.
	-
	

	>>NPN Support
	O
	
	9.3.3.44
	If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>Extended Slice Support List
	O
	
	9.3.1.191
	Additional Supported S-NSSAIs per PLMN or per SNPN.
	YES
	reject

	>>Onboarding Support
	O
	
	ENUMERATED (true, ...)

	Indication of support for UE onboarding and remote provisioning at the AMF.
	Yes
	reject

	AMF TNL Association to Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Add Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to set up the new TNL association.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	M
	
	9.3.2.10
	
	-
	

	AMF TNL Association to Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	Transport Layer Address of the AMF.
	-
	

	>>TNL Association Transport Layer Address NG-RAN
	O
	
	CP Transport Layer Address

9.3.2.6
	Transport Layer Address of the NG-RAN node.
	YES
	reject

	AMF TNL Association to Update List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to identify the TNL association to be updated.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	O
	
	9.3.2.10
	
	-
	

	Extended AMF Name
	O
	
	9.3.3.51
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.3.46
NPN Access Information

This IE contains information to perform access control for NPN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Access Information
	M
	
	
	

	>PNI-NPN Access Information
	
	
	
	

	>>Cell CAG List
	M
	
	9.3.3.47
	

	 >SNPN Access Information
	
	
	
	

	>>Onboarding Indicator
	M
	
	ENUMERATED (true, ...)
	Indication of UE onboarding


<<<<<<<<<<<<<<<<<<<< Change Ends >>>>>>>>>>>>>>>>>>>>
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