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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In the RAN#83 meeting, a new work item on private network support for NG-RAN is approved. One of the objects is abstracted 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 focus on the mobility control of connected UE for CAG.
2. Discussion
[bookmark: OLE_LINK23][bookmark: OLE_LINK22][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK24][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK28]Public network integrated NPNs are NPNs made available via PLMNs. Under this deployment scenario, A Closed Access Group(CAG) is used to identify a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. UE will be (re)configured an Allowed CAG list and an optional CAG-only indication. Moreover, in order to support mobility control of connected UE, Mobility Restrictions will be provided to NG  RAN by AMF as following:
-  The Mobility Restrictions, the AMF provides to NG-RAN, shall be able to restrict the UE’s mobility according to the Allowed CAG list (if configured in the subscription) and including support a UE that is only allowed to access CAG cells (if configured in the subscription).
Based on the Mobility Restrictions received from the AMF, the corresponding behavior of source NG-RAN is specified as following, which is captured in TS 23.501:
-	Source NG-RAN shall not handover the UE to a target NG-RAN node if the target is a CAG cell and the related CAG Identifier is not part of the UE's Allowed CAG list;
-	Source NG-RAN shall not handover the UE to a non-CAG cell if the UE is only allowed to access CAG cells;
As it is summarized in the following table, a CAG enabled UE may have different behavior depending on whether the Allowed CAG list is empty or not and whether a CAG-only indication is received.
	
	Legacy cell
	CAG cell

	CAG-only UE
	Not allowed
	 Allowed if  CAG ID belongs to the Allowed CAG list

	CAG UE with non-empty Allowed CAG list and without CAG-only indication
	Allowed
	Allowed if CAG ID belongs to the Allowed CAG list

	CAG UE without non-empty Allowed CAG list
	Allowed
	Not allowed



Based on the above information,  it can be concluded that the former restriction of NG-RAN node is to prevent a UE with non-empty Allowed CAG list from handover to a CAG cell related to a CAG Identifier that it is not subscribed to,  or a CAG UE with a empty Allowed CAG list from handover to a CAG cell. The second restriction of NG-RAN node is to prevent a CAG-only UE from handover to a legacy cell.
As NG-RAN node has the knowledge of  the Allowed CAG list and  CAG-only indication (if any) of UE, the NG-RAN node can know for a specific UE which kind of cell is not allowed to handover to. 
The NW requires to know whether a UE is in the service area of a CAG cell and whether this CAG cell has a CAG ID belonging to its Allowed CAG list. In LTE, this is realized via the ProximityIndication procedure. When Connected CSG UE finds that it is in its CSG areas, it will indicate to the network that it is in proximity and the network can request the UE to provide the CSG ID of the reported cell to the network for deciding whether it can handover the UE to the reported CSG cell. In NR, the similar design principle can be reused in CAG case. When a CAG enabled UE finds it is entering or leaving the proximity of one or more CAG with CAG ID belonging to its Allowed CAG list,  UE can indicate it to network.



Figure 1: Proximity indication
Proposal: As in LTE, the Proximity Indication procedure is performed by UE when it is in the proximity of a cell with CAG ID in the UE’s Allowed CAG list.
3. Conclusion
In this contribution, we discuss the mobility control of connected UE for CAG, and the related proposals are as following:
Proposal: As in LTE, the Proximity Indication procedure is performed by UE when it is in the proximity of a cell with CAG ID in the UE’s Allowed CAG list.
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