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1. Introduction
The WID on Non Public Network (NPN) was approved during RAN#83 meeting [1]. In the RAN3 #105bis Meeting, one of the open topics is about Paging as follows:
5. Paging

5.1 PNI NPN

Include UE allowed CAG ID list in NG paging?

5.2 SNPN

Include serving (PLMN ID, NID) list in NG paging? 

In this paper, the NG paging for SNPN and CAG is discussed[2].

2. Discussion
2.1 Paging for SNPN
In TS 23. 501, the UEs set to SNPN access mode selects and registers with SNPNs rather than normal PLMN selection. And UEs operating in SNPN access mode read the available PLMN IDs and list of available NIDs from the system information and take them into account during network selection.
As specified in TS 36.413, the CSG IDs can be included in the PAGING message.
· A list of CSG IDs may be included in the PAGING message.

· If included, the E-UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.

For SNPN case, each NG-RAN node or even each cell can broadcast up to twelve Network identifiers (NIDs) in TS 23. 501 as follows, which is also confirmed by RAN2.  

· It is assumed that an NG-RAN node supports broadcasting a total of twelve NIDs. Further details are defined in TS 38.331 [28].  
Following the same logic of LTE, for CN triggered paging, it is beneficial to include the NID in the NGAP paging messages. Based on the information, the NG-RAN can send paging messages for cells only supporting the same NID. 

It is worth to note that, possibly that the UE can be allowed to access multiple SNPNs as specified in TS23. 501

· An SNPN-enabled UE is configured with subscriber identifier (SUPI) and credentials for each subscribed SNPN identified by the combination of PLMN ID and NID

But when the UE at the SNPN access mode accesses the network, the UE can only register to one SNPN. Then it comes to the question whether to include only one NID or multiple NIDs in the PAGING message.  Based on the Agreement of RAN2 #107 Meeting:

Agreements
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Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.

Hence only one NID can be included in the PAGING message. 
Proposal 1: The serving (PLMN ID, NID) should be included in the PAGING message over NG/Xn interface.
2.2 Paging for CAG

For CAG network, it can depend on PLMN operators deployment. Similarly to the discussion above, to include the CAG IDs in paging message can avoid paging the UE at CAG cells whose CAG ID does not appear in the list. This can be applicable for UEs in idle and inactive state.   
It is worth to mention that, UE can register with more than one CAG ID, e.g., allowed CAG ID list. Hence, CAG IDs included in the PAGING message sent from AMF to the NG-RAN could be a list.
Also the CAG-only indicator indicates whether the UE is only allowed to access via CAG cell. For NG-based paging, this indicator should be transferred by the AMF to the NG-RAN. Typically, 
· If both the CAG-only indicator and the allowed CAG lists are included, the NG-RAN can perform paging only on CAG cells.  

· If the CAG-only indicator is not included but the allowed CAG lists are transferred, then both PLMN cells and CAG cells can be used for paging. 

This NG-RAN nodes behaviour should be captured in RAN specifications.  
Proposal 2: The allowed CAG ID list and CAG-only indicator should be included in the PAGING message over NG/Xn interface. 
3. Conclusion
In this paper, we have the following observations and proposals:
Proposal 3: The serving (PLMN ID, NID) should be included in the PAGING message over NG/Xn interface.

Proposal 4: The allowed CAG ID list and CAG-only indicator should be included in the PAGING message over NG/Xn interface. 
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Annex – TP
8.5.1
Paging

8.5.1.1
General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
<Unchanged Text Omitted>

If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].

If the Allowed CAG Id List IE and CAG Only Access IE are included in the PAGING message, the NG-RAN node shall perform paging the UE only in cells whose CAG IDs appear in the Allowed CAG List IE.
If the Serving NID IE is included in the PAGING message, the NG-RAN node shall perform paging the UE only in cells whose NID is same as the Serving NID IE.

Start of the next change

9.2.4
Paging Messages

9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( gNB

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	Allowed CAG Id List
	
	0..1
	
	
	YES
	ignore

	>Allowed CAG Id List Item
	
	1..< maxnoofAllowedCAGs>
	
	
	-
	

	 >CAG ID
	
	
	9.3.1.x
	
	-
	

	 CAG Only Access
	O
	
	ENUMERATED (true, ...)
	Indicates whether the UE is only allowed to access CAG cells.
	YES
	ignore

	Serving NID
	O
	
	NID

9.3.1.y
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.

	maxnoofAllowedCAGs
	Maximum no. of allowed CAGs. Value is FFS
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9.3
Information Element Definitions

9.3.1
Radio Network Layer Related IEs

<Unchanged Text Omitted>

9.3.1.x
CAG ID

This IE uniquely identifies a CAG per PLMN.

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

	CAG ID
	M
	
	FFS
	Corresponds to the FFS defined in TS 38.331 [8].


9.3.1.y
NID

This IE uniquely identifies a NID per PLMN.

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

	NID
	M
	
	FFS
	Corresponds to the FFS defined in TS 38.331 [8].
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