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Introduction
In RAN#83 meeting, a new WI of Private Network Support for NG-RAN is approved. The object [1] about RAN2 is described as following:
	· Support NPN functionality in NG-RAN:
· CAG/SNPN relevant parameter broadcast from SIB [RAN2]
· CAG/SNPN cell selection/reselection [RAN2]
· CAG/SNPN cell access control [RAN2/3]
· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2/3] 
· The connected mode mobility support within SNPN[RAN2/3]


In this contribution, we will firstly discuss the connection establishment procedure for UEs in idle mode. Secondly, we’d like to discuss the mobility and resume procedure for UEs in inactive mode.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]Connection Establishment Procedure for UEs in Idle Mode
In LTE, UE will not report CSG ID info to the network for NPN network selection purpose as there is at most one CSG ID broadcast in a cell which is applicable for all PLMNs sharing the cell.  Network side will report the supported CSG ID to MME in initial UE message as MME is responsible for the final check on whether the requesting UE is the membership of the CSG network or not.
But for NR, the situation is quite different. Multiple NPN networks, e.g. SNPN network identified by PLMN ID + NID and/or PNI-NPNs network identified by PLMN ID + CAG ID can be configured within the same cell. If only PLMN ID is included in RRCSetupComplete message when UE initiates connection establishment procedure, the network can’t judge whether the UE is requesting for normal service or for NPN service. More addition, if the PLMN selected by the UE supports more than one NPN network within a cell, the network also can’t know which NPN network is selected by the UE for NPN service. So both PLMN ID and CAG ID/NID should be included in RRCSetupComplete message if UE is requesting to connect to a specific NPN network.
One more question that should be clarified is that whether the CAG ID/NID can be not present if only one specific NPN network is configured for the UE selected PLMN. In our understanding, two ways are involved behind, one way is that CAG ID/NID is not included in RRCSetupComplete message, as only one specific NPN network is associated to the selected PLMN, the serving cell can add CAG ID/NID into initial UE message to assist the AMF for UE NPN membership checking, e.g. the same way as LTE. The drawback is that CAG ID/NID is always present in initial UE message even if the UE is requesting for normal service. Another way is that CAG ID/NID is mandatorily present in RRCSetupComplete message if UE is requesting to connect to a specific NPN network no matter the selected PLMN supports how many NPN networks. In latter way, the serving cell can judge the service UE requested is a normal service or NPN service and the CAG ID/NID can be optionally present in initial UE message. We think the latter way is easier to handle no matter the selected PLMN supports how many NPN networks.
Proposal 1: Both PLMN ID and CAG ID/NID should be mandatorily present in RRCSetupComplete message if UE is requesting to connect to a specific NPN network.
0. Connection and Mobility Issue for UEs in Inactive Mode
Inactive mode is beneficial for reducing connection setup delay. We think this feature is also valuable for delay sensitive service in NPN network.
Proposal 2: RRC_INACTIVE state is supported for SNPN and CAG. 
But there is a little difference between SNPN and CAG when supporting RRC_INACTIVE state. For SNPN, each SNPN network is independent with other SNPN network, SNPN selection functions similar to normal PLMN selection: AS reports the found SNPNs (identified by PLMN ID + NID) to NAS which selects the network. So we think the inactive mode UE shall go to idle if UE reselects to a different SNPN.
Proposal 3: For SNPN network, inactive mode UE shall go to idle if UE reselects to a cell belonging to a different SNPN.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For CAG, CAG capable UE will maintain an allowed CAG list and CAG-only indication in NAS after registration. UE with CAG-only indication set to ‘true’ can’t get normal service if camping on a normal PLMN cell, so in this case, UE can’t stay in inactive state. We think the network shall not configure a normal PLMN cell in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘true’.
Proposal 4: For CAG network, a normal PLMN cell shall not be configured in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘true’.
As for UE with CAG-only indication set to ‘false’, UE can camp normally on a cell if at least one CAG ID with the associated PLMN ID of the checking cell is included in the UE’s Allowed CAG list, or at least one normal PLMN ID of the checking cell could be selected by the UE for normal service. We think it’s possible that a normal PLMN cell is included in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘false’. 
Proposal 5: For CAG network, it’s possible that a normal PLMN cell is included in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘false’.
For CAG network, we think UE in inactive state can keep in inactive state if at least one CAG ID with the associated PLMN ID of the selected cell is included in the UE’s Allowed CAG list during cell reselection procedure.
Proposal 6: UE in inactive state can keep in inactive state if at least one CAG ID with the associated PLMN ID of the selected cell is included in the UE’s Allowed CAG list during cell reselection procedure.
UE may resume the connection in a different CAG network, we think it’s nature to add the CAG ID in RRCResumeComplete message to inform the network of the change.
Proposal 7: CAG ID included in UE specific Allowed CAG list should be included in RRCResumeComplete message if UE resumes a connection in a CAG network which is different with the UE suspended CAG network.
Regarding the configuration for TAC/RANAC/Cell ID, we think these parameters should be configured at PLMN level, not per NPN network to simplify the network configuration.
Proposal 8: For both SNPN and CAG network, TAC/RANAC/Cell ID should be configured per PLMN.
The UE mobility direction is unpredictable from network side, so it’s useless to include SNPN ID or CAG ID in the UE specific ran-NotificationAreaInfo configuration as anyway the UE should check the NPN capable info of the target cell. 
Proposal 9: SNPN ID or CAG ID should not be included in UE specific ran-NotificationAreaInfo configuration.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Both PLMN ID and CAG ID/NID should be mandatorily present in RRCSetupComplete message if UE is requesting to connect to a specific NPN network.
Proposal 2: RRC_INACTIVE state is supported for SNPN and CAG. 
Proposal 3: For SNPN network, inactive mode UE shall go to idle if UE reselects to a cell belonging to a different SNPN.
Proposal 4: For CAG network, a normal PLMN cell shall not be configured in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘true’.
Proposal 5: For CAG network, it’s possible that a normal PLMN cell is included in UE specific ran-NotificationAreaInfo configuration if the UE CAG-only indication is set to ‘false’.
Proposal 6: UE in inactive state can keep in inactive state if at least one CAG ID with the associated PLMN ID of the selected cell is included in the UE’s Allowed CAG list during cell reselection procedure.
Proposal 7: CAG ID included in UE specific Allowed CAG list should be included in RRCResumeComplete message if UE resumes a connection in a CAG network which is different with the UE suspended CAG network.
Proposal 8: For both SNPN and CAG network, TAC/RANAC/Cell ID should be configured per PLMN.
Proposal 9: SNPN ID or CAG ID should not be included in UE specific ran-NotificationAreaInfo configuration.
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