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Introduction

The RAN3 impact to support the PWS over SNPN has been discussed at the last RAN3#112-e meeting , and the following agreement achieved.

Support of PWS over SNPN will have minor/limited impact on RAN3 specifications; the detailed impact analysis can be further looked when the requirement is finally agreed

At this meeting, a LS[1] from SA is CC to RAN3 to inform other working groups that SA has approved the WID on support PWS over NPN in Rel-17, we provide further discussion on impact to support PWS over SNPN.
Discussion 
At the last meeting, RAN3 has discussed whether to include the SNPN identity in the PWS related messages, e.g., whether to include the NID for the Warning Area List IE over NG/F1, (e.g. in the CGI or TAI field) to the NG-RAN . The Warning Area List IE in related PWS messages in 38.413 is shown below.
9.3.1.37
Warning Area List

This IE indicates the areas where the warning message needs to be broadcast or cancelled.

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

	CHOICE Warning Area
	M
	
	
	

	>E-UTRA Cell IDs
	
	
	
	

	>>EUTRA CGI List for Warning
	
	1..<maxnoofCellIDforWarning>
	
	

	>>>E-UTRA CGI
	M
	
	9.3.1.9
	

	>NR Cell IDs
	
	
	
	

	>>NR CGI List for Warning
	
	1..<maxnoofCellIDforWarning>
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	

	>TAIs for Warning
	
	
	
	

	>>TAI List for Warning
	
	1..<maxnoofTAIforWarning>
	
	

	>>>TAI
	M
	
	9.3.3.11
	

	>Emergency Area IDs
	
	
	
	

	>>Emergency Area ID List
	
	1..<maxnoofEmergencyAreaID>
	
	

	>>>Emergency Area ID
	M
	
	9.3.1.48
	


There is similar issue already discussed in R16 NPN WI, In case of RAN sharing, whether to include the SNPN identity in the paging related messages,(e.g, in the TAI field). Finally, RAN3 agreed there is no need to introduce NID in the paging TAI. The related IEs of paging message over NG are shown below.
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 ( 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
	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
	
	-
	

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	Some irrelevant IE omitted 


9.3.1.69
Assistance Data for Paging

This IE provides assistance information for paging optimisation.

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

	Assistance Data for Recommended Cells
	O
	
	9.3.1.70
	
	-
	

	Paging Attempt Information 
	O
	
	9.3.1.72
	
	-
	

	NPN Paging Assistance Information
	O
	
	9.3.1.183
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE
	O
	
	9.3.1.141
	
	YES
	ignore


9.3.1.183
NPN Paging Assistance Information

This IE contains NPN Paging Assistance Information.

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

	CHOICE NPN Paging Assistance Information
	M
	
	
	

	>PNI-NPN Paging Assistance
	
	
	
	

	>>PNI-NPN Paging Assistance
	M
	
	Allowed PNI-NPN List

9.3.3.45
	


The reason for not introducing NID in the paging TAI field is that, SNPN support is homogeneous per Tracking Area. In the TS23.501, the highlighted below also illustrates the supported SNPNs shall be the same for all cells of a Tracking Area. Same principle can also be applied for PWS, there is no need to include NID in the PWS TAI field.
5.18.2
Broadcast system information for network sharing

If a shared NG-RAN is configured to indicate available networks (PLMNs and/or SNPNs) for selection by UEs, each cell in the shared radio access network shall in the broadcast system information include available core network operators in the shared network.

The Broadcast System Information broadcasts a set of PLMN IDs and/or PLMN IDs and NIDs and one or more additional set of parameters per PLMN e.g. cell-ID, Tracking Areas, CAG Identifiers. All 5G System capable UEs that connect to NG-RAN support reception of multiple PLMN IDs and per PLMN specific parameters. All SNPN-enabled UEs support reception of multiple combinations of PLMN ID and NID and SNPN-specific parameters.

The available core network operators (PLMNs and/or SNPNs) shall be the same for all cells of a Tracking Area in a shared NG-RAN network.

Proposal 1: The reason for not introducing NID in the paging TAI field is that, SNPN support is homogeneous per Tracking Area. Same principle can also be applied for PWS, there is no need to introduce NID in the PWS TAI field.

In addition, considering that the PWS warning area may include a CGI list,  The core network can know the SNPNs supported by the cells in different TAs through TA configuration. When the core network indicates the cell list within the Warning Area List IE to the RAN, each cell in the cell list can support at least one target NID. So, there is no need to introduce NID in the PWS CGI list field.

Proposal 2: The core network can know the SNPNs supported by the cells in different TAs through TA configuration. When the core network indicates the cell list within the Warning Area List IE to the RAN, each cell in the cell list can support at least one target NID. So, there is no need to introduce NID in the PWS CGI list field.
If there are some company concern, in practice, when core network signals the TAI list or CGI list of waring area, it may not filter TAI/CGI list by the target NIDs. In this case, if NID for warning area is needed, we suggest to align the SNPN paging, to add NID into TAI/cell list in the relevant NG/F1 paging message.
Proposal 3: Considering that this may happen in practice , the core network may not filter TAI/CGI list of warning area by the target NIDs, In this case, if NID for warning area is needed, It is proposed to align the SNPN paging, to add NID into TAI/cell list in the relevant NG/F1 paging message.

Conclusion  
Proposal 1: The reason for not introducing NID in the paging TAI field is that, SNPN support is homogeneous per Tracking Area. Same principle can also be applied for PWS, there is no need to introduce NID in the PWS TAI field.

Proposal 2: The core network can know the SNPNs supported by the cells in different TAs through TA configuration. When the core network indicates the cell list within the Warning Area List IE to the RAN, each cell in the cell list can support at least one target NID. So, there is no need to introduce NID in the PWS CGI list field.
Proposal 3: Considering that this may happen in practice , the core network may not filter TAI/CGI list of warning area by the target NIDs, In this case, if NID for warning area is needed, It is proposed to align the SNPN paging, to add NID into TAI/cell list in the relevant NG/F1 paging message.
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