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Introduction
During last RAN plenary meeting, the WI of the Private Network Support for NG-RAN was approved, and the scope of this WI is listed as below,
· 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]
· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively [RAN3]
· Support CAG/SNPN functionality with CU-DU split [RAN3]
· Support CAG/SNPN functionality with CP-UP split, if any [RAN3]
Note: a common solution for CAG and SNPN is not precluded.
This contribution provides some thoughts on the scope and RAN3 impact of supporting CAG.
Discussion
Public network integrated NPNs use Closed Access Group (CAG) to identify a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. Compared to the normal cell, a CAG cell broadcasts one or multiple CAG Identifiers per PLMN, and it is assumed that an NG-RAN node supports broadcasting a total of 12 CAG Identifiers [1], which is different from CSG cell in LTE where an eNB only supports to broadcast one CSG Identifier.
In LTE, the concept of the hybrid cell is adopted, and the hybrid cell indicates the cell broadcasting a CSG Indicator that is set to FALSE and a specific CSG identity. The UE shall treat detected hybrid cells as CSG cells if the CSG ID and associated PLMN identity of the hybrid cell is in the UE’s CSG whitelist and as normal cells otherwise [2]. 
Compared with CAG cell, support of hybrid cell has more specification impact, e.g., procedure of mobility from/to a hybrid cell, cell selection and reselection to a hybrid cell and perhaps access mode information transfer on the network interfaces. However, according to the SID scope, it is not so clear whether hybrid cell is supported for NR. It should be clarified first whether hybrid cell is in the scope of the WI.
Proposal 1: RAN3 to clarify whether to introduce the hybrid cell for CAG case.
In addition, according to the scope of WI, although there’s a need to discuss necessary modifications on Xn interface, it has not been clearly pointed out if the CAG mechanism can also be applied to MR-DC case. If the answer is yes, there are some more issues that need to be discussed:
1) Which scenario of dual-connectivity involving CAG mechanisms will be supported, could the CAG cell be served as secondary cell provided that the cell is in the UE’s allowed list?
2) During the SN addition procedure, is it possible for the MN to add an SN with different supported CAG identifiers, or the addition procedure can only be carried out if MN and SN have the same supported CAG identifiers.

Proposal 2: RAN3 to clarify whether to introduce the hybrid cell for CAG case.
TS23.501 [1] has given the descriptions on procedures on how the CAG mechanism works. Generally speaking, the AMF sends/updates the Mobility Restrictions, which indicates CAG identifiers, UE’s allowed CAG list and CAG-only indication, to NG-RAN nodes. As a result, the NG interface should support to transfer such information; since the Mobility Restrictions List IE has been adopted in TS38.413, the addition of CAG-related information into the existing Mobility Restrictions List IE is required. Moreover, according to TS 23.501, during connected mode mobility procedures, the source NG-RAN shall not handover the UE to a target NG-RAN if the target is a CAG cell and the related CAG Identifier is not part of the UE’s Allowed CAG list, or if the target is a non-CAG and UE is only allowed to access CAG cells. CAG related information in mobility restriction can be seen as one of the UE context. Therefore, it is necessary for NG-RAN nodes to propagate these information over Xn interface. 
The affected procedures on NG and Xn interfaces and information that are contained in these procedures are analyzed as below (hybrid cell and MR-DC are not considered),
	Interfaces
	Procedures
	Information

	

NG Interface
	· NG Setup
· RAN Configuration Update
	· Supported CAG ID list

	
	· Initial UE Message
	· Selected CAG ID

	
	· Initial Context Setup

	· UE’s allowed CAG list
· CAG-only indication

	
	· Handover Preparation
· Handover Resource Allocation
	· CSG ID

	

Xn Interface
	· Xn Setup
· NG-RAN Node Configuration Update
	· Supported CAG ID list

	
	· Handover Preparation

	· CAG ID
· UE’s allowed CAG list
· CAG-only indication

	
	· Retrieve UE Context

	· UE’s allowed CAG list
CAG-only indication



Proposal 3: It is proposed to discuss the proposed impact on network interfaces in order to support CAG.
Proposal
This contribution provides some thoughts on the scope and RAN3 impact of supporting CAG, and proposals are listed as below,
Proposal 1: RAN3 to clarify whether to introduce the hybrid cell for CAG case.
Proposal 2: RAN3 to clarify whether to introduce the hybrid cell for CAG case.
Proposal 3: It is proposed to discuss the proposed impact on network interfaces in order to support CAG.
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