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1 Introduction
SA2 has finalized the FS_eNPN_Ph2 study, with the conclusions captured in TR 23.700-08 [1]. In SA#98e meeting, the eNPN_Ph2 WID [2] was approved to specify the Rel-18 NPN features, with the following objectives:
	The aim of this work is to specify the following enhancements:

1.
Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection, including:

a.
UE and AMF support of equivalent SNPN list in NAS.

b.
NG-RAN and AMF support of equivalent SNPNs in NGAP.

c.
UE/NG-RAN/AMF take equivalent SNPN list into consideration, for supporting relevant functions, e.g. idle/connected mode mobility.

NOTE 1:
The above excludes support for equivalent SNPNs, with different SNPN IDs, within an RA.

2.
Support for non-3GPP access for SNPN.

a.
Access to SNPN services via Untrusted non-3GPP access network, including support for Credential Holder, UE Onboarding and Emergency services. 

b.
Access to SNPN services via Trusted non-3GPP access network, including support for Credentials Holder, Emergency services and UE onboarding. 

c.
N3IWF and TNGF being able to include the “selected NID” in the [NGAP] INITIAL UE MESSAGE, which is up to RAN3 to define.

d.
Access to SNPN services via wireline access network by defining a new GCI including a “NID”. 

e.
The NSWO procedure be extended to support UE authentication using SNPN credentials.

f.
When accessing SNPN services via Trusted or Untrusted non-3GPP access the UE needs to be able to construct a prioritized list of WLAN access networks by using enhanced WLAN Selection Policy (WLANSP) rules from ANDSP or based on local configuration.

g.
N5CW access to SNPN services by defining a list of SNPNs with which "5G connectivity-without-NAS" is supported.

3.
Support for providing access to Localized Services including the following based on conclusions in TR 23.700-08 clauses 8.3, 8.4, 8.5 and 8.6:

a.
General description of support for access to Localized Services, when network giving access to Localized Service is an NPN.

b.
Functionality, including configuration, to enable an NPN to support access to Localized Services, by re-using existing functionality and OAM (as per TR 23.700-08 clause 8.3).

c.
Description of using onboarding for enabling access to hosting network

d.
Functional description how to enable manual network selection and functional enhancements to automatic network selection, of hosting network giving access to Localized Services.

e.
Description of SoR enhancements for enabling automatic selection of SNPN as hosting network, with reference to TS 23.122.

f.
Description how UE access Localized Services and how validity conditions are enforced.

g.
Informative description of how UEs returning to home network, after accessing hosting network for localized services, can be spread out.


Also, SA2#154 Ad-hoc meeting sent a LS to inform the identified RAN impacts in [3], as follows: 
	1. Overall Description:

SA2 has finalized the study FS_eNPN_Ph2. RAN impacts are identified for KI#1 and KI#2, which correspond to the following objectives in the approved WID (SP-221340) at SA#98e. 
1.
Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection, including:

2.
Support for non-3GPP access for SNPN.

The SA2 normative work for KI#1 and KI#2 has been progressed with specification updates to Rel-18 versions of the TS 23.501 and TS 23.502 containing the NG-RAN impacts.
The NG-RAN impacts identified are impacts to NGAP to support equivalent SNPNs, and impacts on cell (re-)selection for objective 1, and NGAP impacts to support selected SNPN (NID) for objective 2.
2. Actions:
To RAN2, RAN3
ACTION: 
SA2 kindly asks RAN2, RAN3 to take the above into account and consider RAN related work for completing the functionality for KI#1 and KI#2.


This paper discusses the potential RAN3 impacts of SA2’s normative work on NPN enhancement in Rel-18.

2 Discussion
In the WID [2], three objectives are captured as follows. 
· Objective 1 is to enable the support for idle/connected mode mobility between SNPNs without new network selection, which corresponds to KI#1 in TR 23.700-08. 
· Objective 2 is to enable the support for non-3GPP access for SNPN, which corresponds to KI#2 in TR 23.700-08. 
· Objective 3 is to enable the support for Providing Access to Localized Services (PALS), which corresponds to KI#3/4/5/6 in TR 23.700-08. Note that this objective is not indicated in the LS.  
Below provides the detailed analysis.  

2.1 Impact of objective 1
In the conclusions for KI#1 in TR 23.700-08, the following RAN3 impacts are identified as follows:

	Following the similar principles used in the Equivalent PLMNs, it is concluded that the following principles for the Equivalent SNPNs are to be used as basis for normative work:

-
Since UE may have either a subscription that can be used to access source and target SNPNs or has the credentials from a Credentials Holder (CH) to access both source and target SNPNs, the lists of equivalent SNPNs are stored and used per SNPN subscription by the UE.

-
UE and AMF support of equivalent SNPN list in NAS.

-
NG-RAN and AMF support of equivalent SNPNs in NGAP.

-
UE/NG-RAN/AMF take equivalent SNPN list into consideration, for supporting relevant functions, e.g.:

-
idle/connected network selection.

-
cell (re)selection.

-
AMF to inform UE the registered SNPN ID change during mobility in Registration Accept message, when there is a change of registered SNPN.

-
NGAP impact for supporting connected mode mobility between SNPNs.

NOTE:
It is up to RAN WG3 to decide how to extend NGAP for connected mode mobility.

-
Equivalent SNPNs, with different SNPN IDs, within an RA is not supported for SNPNs.


Correspondingly, the approved CR S2-2208767 has captured the details: 

	In the case of handover or network controlled release to an SNPN in a shared network, the following applies:

-
When multiple SNPN IDs are broadcasted in a cell selected by NG-RAN, NG-RAN shall select a target SNPN, taking into account the prioritized list of SNPN IDs provided via Mobility Restriction List from AMF.

-
For Xn based HO procedure, Source NG-RAN indicates the selected SNPN ID to the target NG-RAN, see TS 38.300 [27].
-
For N2 based HO procedure, the NG-RAN indicates a selected SNPN ID to the AMF together with the TAI sent in the HO required message. Source AMF uses the selected SNPN ID together with the TAI information supplied by the source NG-RAN to select the target AMF. The source AMF should forward the selected SNPN ID to the target AMF. The target AMF indicates the selected SNPN ID to the target NG-RAN so that the target NG-RAN can select target cells for future handover appropriately.


Hence for the enhanced mobility for SNPN, the detailed signalling impact include: 
· The AMF provides the Equivalent SNPN list for a UE to NG-RAN node in MRL.
· The NG-RAN node transfers the Equivalent SNPN lists for a UE to its peer NG-RAN node during e.g. the handover, UE context retrieval, and NR-NR DC procedures.
· The selected SNPN ID is indicated to the target NG-RAN node for Xn based and NG based handover.
Observation 1: For enhanced mobility for SNPN, the signaling impact may include: 

· The AMF provides the Equivalent SNPN list for UE to NG-RAN node in MRL.
· NG-RAN node transfers the Equivalent SNPN list for UE to its peer NG-RAN node during e.g. the handover, UE context retrieval, and NR-NR DC procedures.
· The selected SNPN ID is indicated to the target NG-RAN node for Xn based and NG based handover.

2.2 Impact of objective 2

In the conclusions for KI#2 in TR 23.700-08, the following RAN3 impact is identified:

	The following conclusions are agreed for normative work:

<irrelevant text skipped>

-
N3IWF and TNGF needs to be able to include the "selected NID" in the [NGAP] INITIAL UE MESSAGE, which is up to RAN WG3 to define.
<irrelevant text skipped>


In current NGAP specification, the INITIAL UE MESSAGE contains the “Selected PLMN Identity” for non-3GPP access. To support non-3GPP access for SNPN, RAN3 can discuss whether to include the "selected NID" for non-3GPP access, or reuse the existing NID in the User Location Information. The details can be discussed in the normative phase. 
Observation 2: For non-3GPP access for SNPN, RAN3 can consider whether to introduce the selected SNPN ID for non-3GPP access in the INITIAL UE MESSAGE.
2.3 Impact of objective 3

This objective is not indicated as having RAN impact objective in the LS in [3]. It is aiming to enable the NPN as hosting network to provide access to localized services. Considering the SA2 WI discussion is ongoing, it is valid for RAN to follow the latest progress and identify potential RAN impacts. For example, whether and how to inform time validity information to RAN etc. 

Observation 3: For Localized Services access, the RAN work is pending to SA2 further work. 
2.4 Summary
The potential RAN3 impact of SA2 eNPN_Ph2 WI is summarized below. 

	 Objectives 
	Descriptions
	RAN3 impacts

	1
	Support for idle and connected mode mobility between SNPNs without new network selection (KI #1)
	· AMF provides the Equivalent SNPN list for UE to NG-RAN node.

· NG-RAN node transfers the Equivalent SNPN list for UE to peer NG-RAN node over Xn/NG during e.g. the handover, UE context retrieval, and NR-NR DC procedures.

· The selected SNPN ID is indicated to target NG-RAN node for Xn based and NG based handover.

	2
	Support for non-3GPP access for SNPN (KI #2)
	· Include the selected SNPN ID for non-3GPP access in the INITIAL UE MESSAGE.

	3
	Support for providing access to Localized Services (KI #3~6)
	Pending to SA2 work.


Further, it may be expected that additional RAN3 impact can be identified during the SA2 normative phase. RAN3 could specify the corresponding RAN functionality to support SA2 eNPN_Ph2 features, after a new WI is approved by RAN plenary. 

If there is consensus for RAN3 to reply LS to SA2, the reply LS is provided in [4] to state that the details are expected to be specified during RAN NPN WI phase corresponding to SA2 eNPN_Ph2 WI. 
Proposal 1 RAN3 considers that the detailed signalling would be specified during the RAN enhanced NPN WI phase.  
3 Conclusion

In this paper, the potential RAN3 impacts of SA2 eNPN_Ph2 WI are discussed, and the following observations and proposals are made. The reply LS is provided in [4]. 
Observation 4: For enhanced mobility for SNPN, the signaling impact may include the following aspects: 

· The AMF provides the Equivalent SNPN list for UE to NG-RAN node in MRL.
· NG-RAN node transfers the Equivalent SNPN list for UE to its peer NG-RAN node during e.g. the handover, UE context retrieval, and NR-NR DC procedures.
· The selected SNPN ID is indicated to the target NG-RAN node for Xn based and NG based handover.

Observation 5: For non-3GPP access for SNPN, RAN3 can consider whether to introduce the selected SNPN ID for non-3GPP access in the INITIAL UE MESSAGE.
Observation 6: For Localized Services access, the RAN work is pending to SA2 further work. 
Proposal 1 RAN3 considers that the detailed signalling would be specified during the RAN enhanced NPN WI phase.  
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