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Introduction
At the RAN#90 WG meeting, the Rel-17 work item for Enhancement of Private Network Support for NR-RAN was approved [1]. we summarize the progress of the WI and provide an update work plan to reflect the latest progress, time budget and suggests a plan to carry out the work in RAN3.
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Objectives of Work Item
The detail objectives of the WI are copied here as follows [1]:
The objective of this work item is to support enhanced non-public network (eNPN) for NG-RAN resulting from the SA2 study on enhanced support of NPN. The SA2 study covers the following SA2 objectives and the RAN objective is to specify the corresponding RAN functionality where necessary:

· Support SNPN along with subscription / credentials owned by an entity separate from the SNPN including:

· The broadcasting of information to enable SNPN selection for UEs with subscription/credentials owned by an entity separate from the SNPN [RAN2]

· The associated cell selection/reselection and connected mode mobility support [RAN2/RAN3]

· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

· Support UE onboarding and provisioning for NPN including:

· The UE onboarding relevant parameter broadcast from SIB [RAN2]

· The associated cell selection/reselection, cell access control and the connected mode mobility support [RAN2/RAN3]

· The necessary modifications over network interfaces (e.g. NG, Xn, F1, E1 etc) [RAN3]

· Support of IMS voice and emergency services for SNPN [RAN2]

· Broadcasting of relevant parameters [RAN2]

NOTE: The above sub-bullets for the SA2 objectives may be non-exhaustive and are subject to further discussion depending on SA2 updates if any.
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Work Plan
The Table below describes a possible plan to carry out the work in RAN3 based on the time budget allocation.

Table: eNPN Time Budget
	Quarter
	Meeting #
	TU
	Plan

	Q1, 2021 
	RAN3#111e
	0.5
	Clarify the scope and identify the specification impact for support of eNPN functions as follows:
· Using the 3rd party subscription;
· UE Onboarding and remote provisioning;

	
	RAN2#113e
	0.5
	Clarify the scope of the work and RAN2 impacts

Start discussion on the enhancements needed for

· Using the 3rd party subscription;
· UE Onboarding and remote provisioning;
Post-meeting email discussions based on the progress of meeting discussion 

	Q2, 2021
	RAN2#113bis-e
	0.5
	Continue discussion on the enhancements needed for using 3rd party subscriptions

Continue discussion on the enhancements needed for onboarding 

Continue discussion on the enhancements needed for IMS voice and emergency services

	
	RAN3#112e
	0.5
	Try to reach the conclusions on the necessary modifications over NG network interfaces to enable:

· Using the 3rd party subscription;
· UE Onboarding and remote provisioning;
Continue stage 2 discussions and endorse first baseline RAN3 CR for stage 2

Try to reach the conclusions on whether RAN3 needs to support the new mobility scenarios

	
	RAN2#114e
	0.5
	Continue the discussion on the enhancements needed for using 3rd party subscriptions

Continue discussion on the enhancements needed for onboarding 

Continue discussion on the enhancements needed for IMS voice and emergency services

Endorse Stage 2 CR, and stage 3 skeleton CRs

	Q3, 2021
	RAN3#113
	0.5
	Try to reach the conclusion on whether to support PWS in Rel-17 timeframe;
Try to reach the conclusions on whether to inform NG-RAN the onboarding capability and the credential holder authentication capability of the connected AMFs;
Try to reach the conclusions on the necessary modifications over NG, F1, E1(if necessary) network interfaces to enable:

· The authentication of credential holders;
· UE Onboarding and remote provisioning;
Continue Stage 2 discussion and start Stage 3 discussion on solution details; 

	
	RAN2#115
	0.5
	Conclude the information to be broadcast (stage 3 issues may remain open);
Conclude the principles of other (mobility, access control etc) enhancements;
Continue discussion on the enhancements needed for IMS voice and emergency services and for PWS;
Draft 38.300, 38.304, and 38.331 CRs based on meeting discussion;

	Q4, 2021
	RAN3#113b
	0.5
	Endorse some agreed stage 2 CRs; 

Continue RAN3 Stage 2 and Stage 3 discussion;

Conclude on the down-selection for the rest issue if any;

	
	RAN2#115b
	0.5
	Continue discussion on open issues

Update stage 2 CR and stage 3 CRs 

	
	RAN3#114
	0.5
	Resolve remaining issues;

Finalization of Stage 2 and Stage 3 works; 
Approve corresponding CRs;

	
	RAN2#116
	0.5
	Resolve remaining issues;
Approve Stage 2 and Stage 3 CRs;

	Q1, 2022
	RAN3#115
	0.5
	Resolve remaining issues;

Approve corresponding CRs;


4  Progress of Work Item

The latest progress of RAN2:

	Features
	SNPN Progress

	General
	[RAN2#114e]:
Reply for LS on limited service availability of an SNPN (C1-21212601/R2-2104704):

· We reply “YES” (to Q1 of the LS), but need to discuss the details of the additional info and the alternatives. 

	SNPN with subscription or credentials by a separate entity [RAN2]
	[RAN2#113e]:
· A new indicator that "access using credentials from a separate entity is supported" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenarios.

· RAN2 assumes that the new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 

· The supported Group IDs are broadcasted

· A new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenario.

· RAN2 assumes that the new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.

· In the UE, AS reports to NAS about the following broadcasted new parameters:

· Indicator that "access using credentials from a separate entity is supported" in the cell per SNPN

· Supported Group IDs

· Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.

[RAN2#113b-e]:

· Use the term "Credentials Holder (CH)" in future RAN2 discussions for the external entity providing subscription or credential for SNPNs.

· Use the term "Group IDs for Network Selection (GINs)" in future RAN2 discussions for the service provider Group IDs.

· The following assumptions in last meeting are confirmed as agreements,
· The new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 

· The new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.

· GIDs are broadcasted per SNPN in network sharing scenarios.
· RAN2 to revise the previous agreement as following: 

· In the UE, AS reports broadcast Group IDs per SNPN to NAS.

· To supporting SNPN with subscription or credentials by a separate entity, R2 assumes that there is no impact on cell (re)selection (e.g. no need to change suitable cell criteria).
[RAN2#114e]:
· GIN for access using CH is broadcst only if Indication of accessing using CH is broadcast. 
· RAN2 assumes that NAS does not send selected GINs and two indications related to external credentials to AS.

· There is no impact on cell (re)selection to support SNPN with subscription or credentials by a separate entity.

· RAN2 assume there is no RAN2 UE impact of connected mode mobility for separate credential.

· RAN2 assumes the selected SNPN ID is enough for AMF selection for separate credential.

· GIN is broadcasted by new SIB



	UE onboarding and provisioning for NPN[RAN2] 
	[RAN2#113e]
· Broadcast a 1-bit indication for onboarding per O-SNPN.

· R2 assumes that the 1-bit indication for onboarding is in SIB1.

· The UE sends an indication for onboarding to the gNB at RRC Connection Establishment (intention to support AMF selection).

· Focus on the O-SNPN scenario. Wait for SA2 further conclusion on how a PLMN can be used as onboarding network.
[RAN2#113b-e]

· UE AS forwards the onboarding indication (and Group IDs if Proposal#1 is agreed) per SNPN to UE NAS for onboarding network selection.

· No UE impact on connected mode mobility for onboarding.

· A new onboarding indication is included in RRCSetupComplete message.

· R2 assumes that no enhancement is needed to support onboarding for provisioning the PNI-NPN credentials to UE.

· There is no need to introduce an onboarding request indication in RRC messages for UEs in RRC_INACTIVE. 

· Group IDs per SNPN for onboarding purpose is broadcast in the SIB. FFS whether the Group IDs for onboarding purpose and for credential by separate entity are different. 

· R2 assumes that onboarding will not impact cell reselection. 
[RAN2#114e]:
· No additional information except for the already agreed broadcast parameters is needed, unless requested by other WG.

· There is no need to introduce the 1-bit onboarding indication in SIB1 and optional GINs for PLMNs acting as onboarding networks.

· Toggling the 1-bit onboarding indication in SIB1 allows to control congestion due to onboarding request.

· RAN2 confirms that onboarding does not impact the cell reselection procedure.

· For AMF routing, no extra information is needed in addition to the already agreed onboarding request indication in RRCSetupComplete, unless explicitly requested by other WGs.

· Any limitation to a selected set of UEs using uSIM tags is out of RAN2 scope.

· Send an LS to SA2 to ask about separate or joint GIN list for onboarding and separate credentials and GIN encoding.

	IMS voice and emergency services for SNPN[RAN2]
	[RAN2#113e]

· Extend the ims-EmergencySupport field to SNPN cells (it is FFS whether to reuse the existing IE or add new IEs indicating the support for IMS emergency).

· For reserved cells specified in TS 38.304, all acceptable cells of an SNPN supporting emergency services are treated as suitable when the UE has an ongoing emergency call.

· R17 UEs in SNPN Access Mode can camp on an acceptable SNPN cell supporting emergency services to obtain emergency services.

· The voiceFallbackIndication field in RRCRelease and MobilityFromNRCommand is not applicable to SNPN cells.


The latest progress of RAN3:
	Features
	SNPN Progress

	SNPN with subscription or credentials by a separate entity [RAN3]
	[RAN3#112e]
· Use the terms Credentials Holder and GIN in RAN3 wherever needed in the future.

· WA: an NG-RAN node does not need to be informed which AMF supports authentication by Credentials Holders among AMF(s) supporting an S-NPN

· Send LS to SA2 in R3-212867 on Clarifications for eNPN key issues 1 and 4.

	UE onboarding and provisioning for NPN[RAN3] 
	[RAN3#111e]
· The NG-RAN node needs to obtain some information about onboarding support capability of the connected AMF(s) for AMF selection at cell access. Nature of this support information is FFS. How the NG-RAN node obtains this information (e.g. via O&M or over NGAP) is FFS.
[RAN3#112e]
· AMF signals via NGAP Setup Response/ AMF Configuration Update whether it supports onboarding. 

· WA: NGAP Initial UE Message includes an onboarding indicator when received over RRC.

	Others [RAN3]
	[RAN3#111e]
· Wait for further input from SA2 w.r.t. whether RAN3 needs to support new mobility scenarios.
[RAN3#112e]
· 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 reply LS in R3-212863 to SA1.
· Wait for further input from SA2 w.r.t. whether RAN3 needs to support new mobility scenarios.

· WA: There is no need to exchange information related to onboarding during mobility.

· There is no need for the RAN nodes to exchange information related to accessing using external credentials during mobility.

· So far, there is no RAN3 impact foreseen for idle mode mobility between different networks.

· So far, there is no RAN3 impact foreseen for connected mode mobility between different networks
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