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1. Abstract
This document provides information about rel-17 enhancements for non-public networks in other WGs and related impacts in CT WGs.
2. Discussion
2.1 General
In Rel-17, SA1, SA2, SA3, RAN2 and RAN3 WGs have worked on enhancements of non-public networks.
2.2 SA1 status
In Rel-17, SA1 agreed new normative stage-1 requirements on NPN as part of the IMS emergency support for SNPN (IESNPN) work item and the Audio-Visual Service Production (AVPROD) work item. SA approved IESNPN WID can be found in SP-191038 and SA approved AVPROD WID can be found in SP-190304.
Both the IESNPN work item and the AVPROD work item impact ME, core network and access network with possible impact on UICC.
Rapporteur of the IESNPN work item is Curt Wong from Charter Commmunication. Rapporteur of the AVPROD work item is Ian Wagdin from BBC.
The completion rate of both the IESNPN work item and the AVPROD work item is currently 100%.
SA1 agreements of the IESNPN work item are documented in TS 22.101, TS 22.261 and TS 22.228. SA1 agreements of the AVPROD work item are documented in TS 22.261 and TS 22.263.
2.3 SA2 status
In Rel-17, SA2 studies enhanced support of non-public networks in FS_eNPN study item. SA approved FS_eNPN SID can be found in SP-200094.
The FS_eNPN study item is expected to impact ME and core network, with possible impact on UICC and access network.
Rapporteur of the FS_eNPN study item is Peter Hedman from Ericsson.
The completion rate of the FS_eNPN study item is currently 90%.
SA2 agreements of the FS_eNPN study item are documented in TR 23.700-07. Latest version of the TR 23.700-07 is 1.2.0, i.e. the TR 23.700-07 was sent to SA for information only.
TR 23.700-07 contains the following key issues:
-	Key Issue #1: Enhancements to Support SNPN along with credentials owned by an entity separate from the SNPN
-	Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)
-	Key Issue #3: Support of IMS voice and emergency services for SNPN
-	Key issue #4: UE Onboarding and remote provisioning
-	Key Issue #5: Support for equivalent SNPNs
-	Key Issue #6: Support of non-3GPP access for SNPN services
SA2 agreed that Key Issues #5 and #6 will not be addressed in Rel-17.
SA2 has agreed conclusions for Key Issues #1, #2, #3, #4. The conclusions contain editor's notes and NOTEs expecting SA2 to resolve some issues in normative phase. 
Dec 2020 SA plenary approved SP-200980 containing a WID for enhanced support of non-public networks, for normative work in SA2. The SA2 WID has slightly reduced scope as remote provisioning of the subscription-owner-SNPN credentials using control plane mechanism is not included even though it was concluded in 3GPP TR 23.700-07. Rapporteur of the eNPN work item is Peter Hedman from Ericsson.
SA2 has not agreed any normative (p)CRs for enhanced support of non-public networks yet.
2.4 SA3 status
In Rel-17, SA3 studies enhanced security support for non-public networks in FS_eNPN_SEC study item. SA approved FS_eNPN_SEC SID can be found in SP-200620.
The FS_eNPN_SEC study item is expected to impact ME and core network, with possible impact on UICC and access network.
Rapporteur of the FS_eNPN_SEC study item is Henrik Normann from Ericsson.
The completion rate of the FS_eNPN_SEC study item is currently 35%.
SA3 agreements of the FS_eNPN_SEC study item are documented in TR 33.857. Latest version of TR 33.857 is 0.4.0 and contains 5 Key Issues. There are 7 solutions for Key Issue #1, 2 solutions for Key Issues #2, no solutions for Key Issue #3, 9 solutions for Key Issue #4 and 1 solution for Key Issue #5. Some conclusions were agreed for Key Issue #1 and there are no conclusions for remaining Key Issues yet.
SA3 has not agreed yet a WID for enhanced security support for non-public networks and thus SA3 also has not agreed any normative (p)CRs for enhanced security support for non-public networks.
2.5 RAN status
Dec 2020 RAN plenary approved WID RP-202363 related to enhancement of private network support for NG-RAN. Rapporteur of the NG_RAN_PRN_enh work item Jiang Zheng  from China Telecom (for RAN3) and György Wolfner from Nokia (for RAN2).
No CRs are approved yet. 
RAN2#113-e agreed (based on "RAN2 113-e Chairman Notes 2021-02-05 EOM") the following agreements (most important ones for NAS are highlighted):
-----------------------
For KI#1 of TR 23.700-07:
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.
Send an LS to SA2 (CC: RAN3 and CT1)

For KI#4 of TR 23.700-07:
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.
Will continue offline on the LS questions. 

For KI#3 of TR 23.700-07:
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.
-----------------------
RAN3#111-e agreed (based on "RAN3_111-e_agenda_with_Tdocs20210204_EOM") the following agreements:
-----------------------
For KI#4 of TR 23.700-07:
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.

For KI#1 of TR 23.700-07:
Wait for further input from SA2 w.r.t. whether RAN3 needs to support new mobility scenarios.
-----------------------

3. Conclusions
SA1 has agreed normative stage-1 requirements on enhancements for non-public networks in Rel-17.
SA2 and SA3 study enhancements for non-public networks in Rel-17. SA2 has conclusions for its study. SA3 has not concluded its studys yet. SA2 has a WID for normative work. SA3 does not have a WID for normative work yet. SA2 and SA3 have not agreed any (p)CRs to TSs yet. SA2 work has impacts on CT specifications. SA3 work will likely have impacts on CT specifications.
RAN has already approved a WID and RAN2 and RAN3 have made some technical agreements. Particularly technical agreements agreed by RAN2 have impact on CT1.  RAN2 and RAN3 have not agreed any (p)CRs to TSs yet.
4. Proposal
In Jan CT1 meeting, CT1 agreed CT WID for Rel-17 enhancements for non-public networks in C1-210294. In Feb CT1 meeting, C1-210294 has been revised to C1-210680, solely additional supporting companies. It is proposed to re-agree C1-210680.
Furthermore, given that SA2 has not agreed any normative stage-2 (p)CRs yet, it is proposed to wait with progressing work on eNPN-CT until SA2 does so.
