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1 Introduction
In Rel-18 SA2 has a study item to continuously enhance the NPN function, the SI named ‘Study on enhanced support of Non-Public Networks phase 2’. There are three key issues included in the SI, namely:

· Support for equivalent SNPNs
· Support of non-3GPP access for SNPN services
· Enabling 5G NPN network Providing Access to Localized Services (PALS)
With the progress of study item, a work item named “New WID: Enhanced support of Non-Public Networks Phase 2” [2] has been approved in SA#97 to start the normative work for Rel-18 new NPN features. 

Up to now, the progress of SA2 NPN phase 2 SI has been 98%, the progress of SA2 NPN phase 2 WI has been 50%.  
Also, SA2 has identified some new NPN functions have RAN impacts and sent a LS (R3-230036) [3] to RAN informing RAN to consider the relevant impact 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.


In this paper, we discuss the potential RAN3 impacts of NG-RAN support for SA2 Non-Public Networks phase 2 in Rel-18.

2 Discussion
For Non-Public Networks phase 2 in Rel-18, SA2 has three key issues need to be specified, as follows:
1. Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection;
2. Support for non-3GPP access for SNPN;
3. Support for providing access to Localized Services;
For first two issues, the solutions provided by SA2 have been identified the RAN impacts, which were also indicated in SA2 LS. So far, SA2 has not identified any obvious RAN impact from the third issue, we can revisit this issue after SA2 work finished to see whether there is any change. 
2.1 Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs
This KI (Key Issue) aims at the scenarios where the UE has a subscription with each of the source and target SNPN or can access both source and target SNPNs using credentials from a Credential Holder, it can move smoothly between source and target SNPNs without new network selection under UE idle mode and connected mode, UE’s session should keep continuity during the inter-SNPN mobility.
To solve the key issue, SA2 followed the similar principles used in the Equivalent PLMNs and 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.


According to SA2 conclusion, the Equivalent SNPNs are introduced in Rel-18, as long as the GIN ID of the SNPNs is included in the lists of equivalent SNPNs, UEs can access these SNPN networks and move freely in these networks like moving in one network without network reselection. 
From RAN perspective, NG-RAN node should get the lists of equivalent SNPNs from AMF via NG, and transfer the equivalent SNPN lists for a UE to another NG-RAN node during handover or NR-DC procedures via Xn.

Observation 1: The RAN impact for enhanced mobility for SNPN in Rel-18 may include the following aspects: 

· AMF provides the Equivalent SNPN lists to NG-RAN node via NG.

· NG-RAN node transfers the Equivalent SNPN lists for UE to another NG-RAN node during the handover or NR-DC procedures via Xn.
2.2 Support for non-3GPP access for SNPN
Currently the 3GPP specifications do not support direct connection to SNPN via non-3GPP access networks. Indirect connection to SNPN via PLMN using untrusted non-3GPP access architecture is supported as shown in clause D.3 of TS 23.501 [1], in the case, PLMN is as underlay network and SNPN is as overlay network.
There are already non-3GPP access technologies which are in use in enterprises and campuses, and it is foreseen that use of such non-3GPP access technologies will continue to evolve. The integration of these existing technologies in the SNPN would add flexibility to the SNPN operators. In general, the solutions of this key issue aim to address the support for non-3GPP access for SNPN.

For this issue, a lot of conclusions are agreed for normative work in SA2, but only a conclusion marked with blue may have RAN impact.
	-
Access to SNPN services via Untrusted non-3GPP access network includes support for Credential Holder, UE Onboarding and Emergency services. Specifically:


<irrelevant text skipped>

-
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 (currently supported only for PLMN in TS 23.402 [9]) or based on local configuration.

-
N3IWF and TNGF needs to be able to include the "selected NID" in the [NGAP] INITIAL UE MESSAGE, which is up to RAN3 to define.

-
Access to SNPN services via wireline access network and use of Credential Holder is to be supported by defining a new GCI including a "NID"

-
The NSWO procedure is to be extended to support UE authentication using SNPN credentials (applies both to SIM-based and non-SIM based credentials). It is expected that the impact is limited to the use of a SUCI format whose "realm" part enables routing of SWa requests from the WLAN AN to the NSWO in the SNPN's 5GC, which is already supported.


In current NGAP specification, the “Selected PLMN Identity” is included in INITIAL UE MESSAGE for non-3GPP access. To support non-3GPP access for SNPN, we could follow the similar principle to include the "selected NID" in INITIAL UE MESSAGE for non-3GPP access.
Observation 2: For non-3GPP access for SNPN, the selected SNPN ID can be introduced in the INITIAL UE MESSAGE.
2.3 Support for providing access to Localized Services
The issue, that is, support for providing access to localized services, includes four main functions which need to be addressed, listed as follows: 
1) The Enabling NPN as hosting network for providing access to localized services
2) Enabling UE to discover, select and access NPN as hosting network and receive localized services
3) Enabling access to localized services via a specific hosting network

4) Support for returning to home network

The above No.2 and No.3 functions are most likely related to RAN, at present, SA2 has not identified RAN impact. Considering the SI of SA2 NPN phase 2 has not been finished, we can revisit the issue after the SI is completed.
Observation 3: For providing access to Localized Services, no RAN impact is identified, which could be revisited pending SA2 progress.

Based on SA2 LS and above analysis, we propose that the details could be specified during RAN NPN WI phase corresponding to SA2 eNPN_Ph2 WI.

Proposal 1: The details could be specified during RAN NPN WI phase corresponding to SA2 eNPN_Ph2 WI.
3 Conclusion
In this paper we shared our views on eNPN Phase 2 for NG-RAN resulting from SA2 study on Non-Public Networks phase 2, and provide our observations and proposals as follows:
Observation 1: The RAN impact for enhanced mobility for SNPN in Rel-18 may include the following aspects: 

· AMF provides the Equivalent SNPN lists to NG-RAN node via NG.

· NG-RAN node transfers the Equivalent SNPN lists for UE to another NG-RAN node during the handover or NR-DC procedures via Xn.
Observation 2: For non-3GPP access for SNPN, the selected SNPN ID can be introduced in the INITIAL UE MESSAGE.
Observation 3: For providing access to Localized Services, no RAN impact is identified, which could be revisited pending SA2 progress.

Proposal 1: The details could be specified during RAN NPN WI phase corresponding to SA2 eNPN_Ph2 WI.
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