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1 Introduction
3GPP SA agreed the WI "5GS Enhanced support of Vertical and LAN Services" in Rel-16. The WI includes the objective to specify "Enhancements to the 5G system to support Non-Public Network". And two new identifiers were introduced (Non-public network ID (NID) and Closed Access Group (CAG) ID in SA2 feasibility study.

In WID [1] Private Network Support for NG-RAN, RAN is object to implement these private network functions with the following features/functions, such as non-public network identification, discovery, selection/reselection and access control, the non-public network related enhancements to mobility restrictions, the non-public network related enhancements to Xn and NG interfaces as below:

The objective of this work item is to support non-public network (NPN) for NG-RAN with the following functionality, in line with NPN functionality as defined by SA2:

· 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.
In this contribution, we will discussion the related issue for CAG, i.e. parameter broadcast in SIB, cell selection/reselection, and connected mobility.
2 Discussion  
2.1 Identify a CAG cell

Closed access groups (CAG) is used to apply access control for a public network integrated NPN, i.e. a non-public network deployed with the support of a PLMN. A CAG identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. UE may be configured with an “Allowed CAG list”, i.e. a list of CAG Identifiers the UE is allowed to access; and a CAG-only indication, i.e. indicates whether the UE is only allowed to access CAG cells.

CAG selection support both automatic and mutual network selection, UE shall only select the CAG cell which broadcasts a CAG identifier for the PLMN such that the CAG-ID associated with PLMN ID of the PLMN is included in the "Allowed CAG list".

For a CAG cell, the following information is required for identification and the information should be broadcasted in system information:
· A CAG Identifier which is unique within the scope of a PLMN ID, and a CAG cell may broadcasts one or multiple CAG Identifiers per PLMN;

· A CAG cell may in addition broadcast a human-readable name per CAG Identifier for presentation to user when user requests a manual CAG selection.
Proposal 1 A CAG cell should broadcast CAG identifier(s) corresponding to a PLMN in system information.
Proposal 2 A CAG cell may broadcast a human-readable name per CAG identifier in system information for manual CAG selection.
2.2 Cell selection/reselection for CAG
In R8/R9, CSG (closed subscribed group) has been studied to support HeNB processing. And CSG is a set of user (UEs, Subscribers) which allowed for a specific cell. The cell with CSG Indication set to be 'TRUE' is called CSG cell is called 'CSG Cell'.
CAG, which identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG, is similar as the CSG. 

Observation 1 The principle of CAG is similar as legacy CSG.

Proposal 3 CSG cell selection/reselection shall be considered as a baseline for CAG.

UE selects/reselects a CAG cell based on the CAG Identifier(s) broadcasted by the cell and the"Allowed CAG list" configured for the UE. Cell Reselection between “Allowed CAG list” is based on normal cell reselection procedure.
Proposal 4 UE selects/reselects a CAG cell based on the CAG Identifier(s) broadcasted in system information and the "Allowed CAG list" configured for the UE.
2.3 Connected mode mobility 
To support connected mode mobility for CAG, two issue need to be addressed in order to make CAG handover possible is that:
1) PCI confusion resolution

CAG cells may be deployed based on the existing NR gNB and PCI confusion issue may occurred. During connected mobility, i.e. handover, source eNB may not be able to determine the correct target cell for handover based the PCI included in the measurement reports from the UE.
The same problem has been arise during “inbound CSG mobility” study in release 9, due to the typical cell size of HNB/HeNBs being much smaller than macro cells, there can be multiple HNBs/HeNBs within the coverage of the source eNB that have the same PSC/PCI. This leads to a condition referred to as PSC/PCI confusion, wherein the source eNB is unable to determine the correct target cell for handover from the PSC/PCI reported by the UE. PSC/PCI confusion is solved by the UE reporting the global cell identity of the target HNB/HeNB.
Proposal 5 Source cell configures UE to report global cell identity of the target cell during handover preparation in case of PCI confusion. 
In legacy handover, source cell can configure UE to report global cell identity through measurement report configuration. For CAG, gNB can follow the same way as in legacy.
Proposal 6 Measurement configuration with CGI report can be configured to UE for CGI reporting.
2) Another issue is that network has to be able to determine whether UE is allowed to access to the CAG cell prior to the handover. This issue can be resolved by assess control and network should be responsible for verifying whether UE is allowed to access to the target cell during HO preparation.
Proposal 7 Network is responsible for verifying whether UE is allowed to access to the target cell during HO preparation.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The principle of CAG is similar as legacy CSG.


Based on the observations, we propose:
Proposal 1
A CAG cell should broadcast CAG identifier(s) corresponding to a PLMN in system information.
Proposal 2
A CAG cell may broadcast a human-readable name per CAG identifier in system information for manual CAG selection.
Proposal 3
CSG cell selection/reselection shall be considered as a baseline for CAG.
Proposal 4
UE selects/reselects a CAG cell based on the CAG Identifier(s) broadcasted in system information and the "Allowed CAG list" configured for the UE.
Proposal 5
Source cell configures UE to report global cell identity of the target cell during handover preparation in case of PCI confusion.
Proposal 6
Measurement configuration with CGI report can be configured to UE for CGI reporting.
Proposal 7
Network is responsible for verifying whether UE is allowed to access to the target cell during HO preparation.
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