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1. Introduction

In LS [1] S1-210368, SA1 states that “SA1 sees the need to introduce support of PWS over SNPN in Rel-17” and asks RAN3 to “keep SA1 informed in case any relevant stage-2/3 issue, for introducing PWS support of SNPN in Rel-17, is identified”.

The purpose of this document is to analyze the specification impacts of supporting PWS over SNPNs, and to propose a corresponding response to SA1.
2. Impact analysis
Background:
PWS is supported in 3GPP specifications for UTRAN/E-UTRAN, and natively supported for NG-RAN starting in Rel-15. Currently, support of PWS, and other emergency features, for SNPN is as follows (from Rel-16, first release introducing NPN):

•
PWS over SNPN is considered not supported in Rel-16 (same for IMS emergency services over SNPN)

•
In Rel-17, support of IMS emergency services for SNPN is required in stage-1 and will be added in stages 2&3; decision on PWS over SNPN is still pending.

Specification impact:

In general, the operation of PWS is largely agnostic of whether a cell supports SNPN access or not, and there does not seem to be any related restriction in RAN3 specifications. The main issue that can be gleaned from stage 3 specifications is that, whenever the signalling indicates e.g. cells or tracing areas, it automatically includes the PLMN (part of the global identity). However strictly speaking this should be replaced by a SNPN (by adding a NID), and where needed the language needs to be changed to cover SNPNs. 

Strictly such a change may not be essential because in practice it seems extremely unlikely that the same gNB hosts two distinct cells (or tracking areas) with the same NR cell ID (i.e. 36-bit ID) and different PLMN and/or SNPN. It is arguable whether such a configuration is even possible within the existing assumptions and ID structure. However, it seems reasonable to enable the signalling to indicate that the cell/TA is associated with a particular SNPN, which avoids any possible ambiguities – but this can be further discussed.
The table below lists the identified potential impacts, including both stage 2 and stage 3:

	Spec and clauses
	Possible change description
	Comments

	TS 38.300, clause 16.6.1
	Removal of statement that ETWS/CMAS is not supported in SNPN.
	

	TS 38.401, Annex B
	In last paragraph, replace “PLMN” by “PLMN/SNPN”. 
	This change is already justified to cover coordination of SIB content in cells that broadcast more than one SNPN ID (i.e. change is not required because of PWS specifically).

	TS 38.413, clauses 9.2.8.1 and 9.2.8.3 / 9.3.1.37 (WRITE-REPLACE WARNING REQUEST  and PWS CANCEL REQUEST)
	Add NID to the Warning Area List IEs; SNPN results from PLMN/NID combination.
	If agreed to be needed: one option is to add NID to the required lists in 9.3.1.37 e.g. NR CGI list, TAI list. Level at which NID is added is FFS.

	TS 38.413, clauses 9.2.8.2 / 9.3.1.43 (WRITE-REPLACE WARNING RESPONSE)
	Add NID to the Broadcast Completed Area List IEs; SNPN results from PLMN/NID combination.
	If agreed to be needed: one option is to add NID to the required lists in 9.3.1.43 e.g. Cell ID Broadcast NR, TAI Broadcast NR. Level at which NID is added is FFS.

	TS 38.413, clauses 9.2.8.4 / 9.3.1.44 (PWS CANCEL RESPONSE)
	Add NID to the Broadcast Cancelled Area List IEs; SNPN results from PLMN/NID combination.
	One option is to add NID to the required lists in 9.3.1.44 e.g. Cell ID Cancelled NR, TAI Cancelled NR. Level at which NID is added is FFS.

	TS 38.413, clause 9.2.8.5 (PWS RESTART INDICATION)
	Add NID to NR Cell List for Restart and TAI List for Restart.
	Level at which NID is added is FFS.

	TS 38.413, clause 9.2.8.6 (PWS FAILURE INDICATION)
	Add NID to PWS Failed NR Cell List.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.1 (WRITE-REPLACE WARNING REQUEST)
	Add NID to Cells to be Broadcast Item.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.2 (WRITE-REPLACE WARNING RESPONSE)
	Add NID to Cell Broadcast Completed Item and Dedicated SI Delivery Needed UE Item.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.3 (PWS CANCEL REQUEST)
	Add NID to Cell Broadcast to Be Cancelled Item.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.4 (PWS CANCEL RESPONSE)
	Add NID to Cell Broadcast Cancelled Item.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.5 (PWS RESTART INDICATION)
	Add NID to NR CGI List for Restart Item.
	Level at which NID is added is FFS.

	TS 38.473, clause 9.2.4.6 (PWS FAILURE INDICATION)
	Add NID to PWS failed NR CGI Item.
	Level at which NID is added is FFS.


Summary: 

As can be seen from the impact analysis in the previous section, extending support of PWS to SNPN will require:
· A minor change to TS 38.300
· A small change to TS 38.401 (which is strictly not triggered by PWS, so could be discussed as a separate item)

· Six potential small changes each to TS 38.413 and to TS 38.473, which are of the same type and also fairly simple (adding NID to the appropriate level of an IE / list). It could be discussed in RAN3 if these changes are strictly necessary.
Therefore, it seems very feasible to complete these changes within the Rel-17 timeframe. Hence:
Proposal: RAN3 to discuss and confirm the above assessment; if confirmed, it is proposed to reply to SA1 stating that updates to RAN3 specifications are feasible in Rel-17.

A corresponding reply LS is provided in [2].
3. Conclusions

This document provides an analysis of the RAN3 impacts of supporting PWS in SNPNs, concluding that it seems very feasible to complete these changes within the Rel-17 timeframe. Hence:
Proposal: RAN3 to discuss and confirm the above assessment; if confirmed, it is proposed to reply to SA1 stating that updates to RAN3 specifications are feasible in Rel-17.

A corresponding reply LS is provided in [2].
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