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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 handling of SNPN/CAG cell selection/reselection.
2. Discussion
As described in TS 23.501, a Non-Public Network for non-public use can be supported via 5GS. An NPN may be deployed as:
- a Stand-alone Non-Public Network (SNPN), i.e. operated by an NPN operator and not relying on network functions provided by a PLMN, or
- a Public network integrated NPN, i.e. a non-public network deployed with the support of a PLMN. 
2.1. [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK28][bookmark: OLE_LINK30][bookmark: OLE_LINK24][bookmark: OLE_LINK29][bookmark: OLE_LINK31][bookmark: OLE_LINK23]Stand-alone Non-Public Network
An SNPN enabled UE can operate with SNPN access mode activated or deactivated. Based on the TS 23.501, when the UE is set to operate in SNPN access mode the UE does not perform normal PLMN selection procedures as defined in clause 4.4 of TS 23.122 [17]. Instead, the UE operating in SNPN access mode shall perform the SNPN selection process.
Similar with normal PLMN selection, UE AS shall perform a search for available SNPNs and report them to NAS in order realize network selection. According to TS 23.501, an SNPN is identified by the combination of a PLMN ID and a list of NIDs. For manual network selection, the human-readable names per NID (if available) are also used.
Proposal 1: For network selection, the AS of the UE operating in SNPN access mode provides the following information to the UE NAS during the network selection in addition to the PLMN IDs:
· List of NIDs per PLMN
· Human readable name per NID (if available)
Similar with normal PLMN selection, UE NAS shall indicate the selected SNPN Identifier to UE AS. Once the UE has selected a SNPN, the cell selection procedure shall be performed in order to select a cell providing the selected SNPN to normally camp on. When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria.
Based on the statement in TS 23.501, UEs operating in SNPN access mode only select cells and networks broadcasting both PLMN ID and NID of the selected SNPN.
NOTE:	Further details on the NR idle mode procedures for SNPN cell selection will be defined in TS 38.331 [28] and in TS 38.304 [50].
Based the above description, a cell not providing the selected SNPN identifier shouldn’t be considered as the suitable cell for this UE operating in SNPN access mode. For cell selection/reselection, UE could bar the cell which does not provide the selected SNPN identifier for a period to avoid attempting normally camp on this cell.
Proposal 2: The UE operating only in SNPN access mode considers the cell not providing the selected SNPN identifier as barred cell.
In order to avoid search cell blindly and reduce power consumption at UE side, it is worth that a cell can provide the SNPN information of neighbour cell/frequency. For example, as CSG in LTE, the NW can provide a set of PCI which are reserved for CSG cell on the specific frequency. For SNPN, the same principle can be reused. As the non-public networks are intended for the sole use of a private entity such as an enterprise,  Under SNPN deployment, it is possible that dedicated frequency is allocated to a SNPN for a specific private entity. With the assistant information of neighbour cell/frequency, UE can only search and perform measurement on SNPN related frequency/cell.
Proposal 3: As CSG in LTE, a cell can provide the SNPN information (e.g. reserved PCI/frequency for SNPN cell) of neighbor cell.
2.2.  Public network integrated NPN
Similar with legacy UE, CAG UE performs PLMN selection. Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on. When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria.
As described in TS 23.501, to support CAG, the UE may be pre-configured or (re)configured with the following CAG information, included in the subscription as part of the Mobility Restrictions:
-	an Allowed CAG list i.e. a list of CAG Identifiers the UE is allowed to access; and
-	optionally, a CAG-only indication whether the UE is only allowed to access 5GS via CAG cells (see TS 38.304 [50] for how the UE identifies whether a cell is a CAG cell);
For UE with a non-empty Allowed CAG list, the CAG cell whose CAG ID is included in its Allowed CAG list can be considered as the suitable cell. For a CAG cell not providing the CAG ID which is included in UE’s allowed CAG list could be barred by UE (e.g. for 300ms). 
Proposal 4: UE with a non-empty Allowed CAG list can consider CAG cell not providing a CAG ID in its allowed CAG list as barred cell.
As CSG in LTE, CAG information of neighbour cell/frequency can be provided to UE to avoid UE blindly search cell.
Proposal 5: As CSG in LTE, a cell can provide the CAG information (e.g. reserved PCI for CAG cell) of neighbor cell.
2.3.  Emergency service within Public network integrated NPN
[bookmark: _GoBack]According to TS 23.501, from the view of network, a CAG cell supporting emergency service can support a CAG enabled UE to obtain emergency service. The related specification is as following:
	TS 23.501 g10
Emergency Services are supported in CAG cells, for UEs supporting CAG, whether normally registered or emergency registered as described in clause 5.16.4 and TS 23.502 [3] clause 4.13.4.
A UE supporting CAG may camp on an acceptable CAG cell in limited service state as specified in TS 23.122 [17] and TS 38.304 [50].


The concept of “acceptable CAG cell” mentioned above not has not specific explanation in TS 23.122.  For a CAG enabled UE, it is not clear whether this kind UE can obtain limited service via a cell which does not provide CAG identifier belonging to its Allowed CAG list. From the view of RAN2, if a CAG UE cannot find a suitable cell to normally camp on, it is benefit to camp on an acceptable cell to obtain limited service, where the acceptable cell may be a CAG cell with CAG ID not belonging to its Allowed CAG list.
Proposal 6: The CAG enabled UE can consider a CAG cell with CAG ID not belonging to its allowed CAG list as an acceptable cell for limited service.
3. Conclusion
In this contribution, we discuss the handling of SNPN/CAG cell selection/reselection, and the related  proposals are as following:
Proposal 1: For network selection, the AS of the UE operating in SNPN access mode provides the following information to the UE NAS during the network selection in addition to the PLMN IDs:
· List of NIDs per PLMN
· Human readable name per NID (if available)
Proposal 2: The UE operating only in SNPN access mode considers the cell not providing the selected SNPN identifier as barred cell.
Proposal 3: As CSG in LTE, a cell can provide the SNPN information (e.g. reserved PCI/frequency for SNPN cell) of neighbor cell.
Proposal 4: For the UE which is only allowed to access 5GS via CAG cells, the UE with a non-empty Allowed CAG list considers CAG cell not providing a CAG ID in its allowed CAG list as barred cell.
Proposal 5: As CSG in LTE, a cell can provide the CAG information (e.g. reserved PCI for CAG cell) of neighbor cell.
Proposal 6: The CAG enabled UE can consider a CAG cell with CAG ID not belonging to its allowed CAG list as an acceptable cell for limited service.
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