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1
Introduction
In Rel-16, this work item specified the Private Network (i.e. Stand-alone Non-Public Network and PLMN Integrated Non-Public Network) features for gNB with the following objectives:

· Support NPN functionality in NG-RAN:

· CAG/SNPN relevant parameter broadcast from SIB

· CAG/SNPN cell selection/reselection 
· CAG/SNPN cell access control
· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support 
· The connected mode mobility support within SNPN
· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively
· Support CAG/SNPN functionality with CU-DU split

· Support CAG/SNPN functionality with CP-UP split, if any
This document is the summary of the outcome of the WI.
2
Description
The key functionalities of this work item include the following.

2.1 NPN relevant parameter broadcast from SIB
The NPN IDs (i.e. SNPNs (identified by PLMN ID + NID) and PNI-NPNs (identified by PLMN ID + CAG ID)) were introduced into SIB1 to indicate UEs whether a cell is an NPN cell. Up to 12 different SNPNs or PNI-NPNs or mixed networks can be broadcasted in a cell. SIB1 allows indication of TAC, RANAC, cell Identity per SNPN or per PNI-NPN. 

The names of NPNs (HRNN) are broadcasted in SIB10 and the On-demand SI in connected is not supported for SIB10. The HRNN is associated with the Network ID implicitly. The SIB for HRNN shall have the same amount of HRNN elements as the number of CAGs and NIDs in SIB1.
New defined IE ‘manualCAGselectionAllowed-r16’ is used to indicate whether it is allowed users to manually select a CAG-ID supported by the CAG cell but outside the UE’s allowed CAG list.

Only cells supporting CAG(s), including CAG only cells and shared CAG cells, may be listed in the new CAG PCI lists, UE may use knowledge of the CAG PCIs to improve implementation dependent search procedures for CAGs.
2.2 NPN cell selection/reselection
NPN selection functions similar to normal PLMN selection, when a cell broadcasts any CAG IDs or NIDs, NPN-capable Rel-16 UE can treat the cell with cellReservedForOtherUse = true as a candidate cell during cell selection and cell reselection. UE AS reports the found NPN IDs to NAS. In case of manual selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.

The UE shall scan all RF channels in the NR bands according to its capabilities to find available NPNs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available NPN identifiers together with their HRNN (if broadcast) to the NAS. 
For a UE in NPN access mode, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable for UE access, for licensed spectrum, the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds; for unlicensed spectrum, the UE shall not consider this cell as candidate for cell reselection but should continue to consider other cells on the same frequency for cell reselection. 
The Rel-15 UEs and Non-NPN-capable Rel-16 UEs treat a cell with cellReservedForOtherUse=true as barred cell.

For Rel-16 and later NPN-capable UEs, if the npn-IdentityInfoList-r16 IE is present in CellAccessRelatedInfo and the cellReservedForOtherUse = true while, a cell is an NPN-only cell that is only available for normal service for NPNs’ subscriber.

All the R16 UEs will treat the cell as barred when the legacy IE cellReservedForOtherUse=True and this cell does not broadcast any CAG-IDs or NIDs. 
For SNPN, Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.

2.3 NPN cell access control
There is no preliminary access check for NPN cells in CONNECTED mode. For SNPN, the UAC parameters per SNPN are configured by reusing the existing uac-BarringPerPLMN-List, and for a PNI-NPN the UAC parameter set is selected based on the PLMN ID of PNI-NPNs. The current measurement reporting procedures is extended to include NPN information to support ANR.
During the access procedure, for SNPN, the SNPN ID is included in the RRCSetupComplete and Initial UE Message message, and for PNI-NPN the Allowed CAG list is provided to the gNB by the AMF. A single Cause “NPN access denied” will be sent to users when they fail to access NPN cells.
2.4 NPN relevant mobility support 
At mobility, the source NG-RAN node knows the NPN information supported by the candidate target cells, the target RAN node needs to be informed of the serving SNPN ID or UE allowed CAG ID list which are included in the mobility restriction list. If the serving SNPN ID or UE allowed CAG ID list does not match any of the target cell supported list of SNPN IDs or CAG IDs, target RAN node shall fail the handover.
For mobility in inactive state, the last serving NG-RAN node performs access control check upon the reception of RETRIEVE UE CONTEXT REQUEST, the new NG-RAN node may perform access control check upon the reception of RETRIEVE UE CONTEXT RESPONSE which is implementation dependent. 
2.5 NPN Support over NG/Xn 
The list of supported SNPN IDs could be exchanged between NG-RAN node and AMF via NG setup and configuration update procedures while the list of cell supported SNPN IDs and CAG IDs could be exchanged via Xn setup and configuration update procedures.
2.6 NPN Support over F1/E1 
Over F1, the list of supported SNPN IDs can be exchanged between DU and CU, the cell supported list of CAG IDs can be signaled from DU to CU. The NID as part of the UAC Assistance Information could be signalled from gNB-CU to gNB-DU. The gNB-DU is responsible for SIB10 encoding, valueTag and areaScope associated with SIB10, and need to signal the HRNN (SIB 10) to gNB-CD. The general cause value "NPN not supported" is introduced for interface related messages and the general cause value "NPN access denied” is introduced for UE-associated messages. Over E1, the list of SNPN IDs supported by CU-UP could be signalled to CU-CP.
2.7 NPN support for RAN sharing and Dual connectivity
If NR access is shared, system information broadcast in a shared cell indicates a TAC and a Cell Identity for each subset of PLMNs, PNI NPNs and SNPNs. NR access provides only one TAC and one Cell Identity per cell per PLMN, SNPN or PNI NPN. In Rel-16, a Cell Identity can only belong to one network type among PLMN, PNI-NPN or SNPN.
The NR-DC within a single SNPN or within PNI-NPN or across PLMN and PNI-NPN is supported, EN-DC is not supported for NPN.
2.8 Emergency Services
For SNPN, Emergency services are not supported.

For a CAG-only cell in PNI-NPN, if the cellReservedForOtherUse = false in gNB, the access attempts of Rel-15 UEs or Rel-16 non-NPN capable UEs for emergency services could be allowed; if the cellReservedForOtherUse = true, the access attempts of Rel-16 NPN capable UEs for emergency services could be allowed.

3
References
[1] RP-200732, Status report of WI: Private Network Support for NG-RAN; rapporteur: China Telecom.
[2] RP-200122, Revised WID: Private Network Support for NG-RAN.
1 / 2

