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1. Introduction

In SA2, there were lots of progress and agreements on non-public network (NPN) [1]. The NPN can mainly be supported in two solutions. One is stand-alone non-public network (SNPN), which is independent of PLMN operators with dedicated RAN and CN networks. The other is public network integrated non-public network (PNI-NPN, aka Closed Access Group (CAG)), which is deployed as part of public networks. 
In this contribution, we will discuss the possible impact on cell reselection configuration enhancement of SNPN and CAG.
2. Discussion
2.1 Scenarios
In Rel-16, we will introduce NPN networks in forms of SNPN and CAG. It was agreed in SA2 [1, 2, 3] about SNPN-enabled UE and the mobility for SNPNs:

An SNPN-enabled UE supports the SNPN access mode. When the UE is set to operate in SNPN access mode the UE only selects and registers with SNPNs over Uu as described in clause 5.30.2.4.

If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. A UE not set to operate in SNPN access mode performs PLMN selection procedures as defined in in clause 4.4 of TS 23.122 [17].

NOTE 2:
Details of activation and deactivation of SNPN access mode are up to UE implementation.

Moreover, it is described as follows in the agreed paper by SA2#133 meeting [4],

SNPNs are deployed as stand-alone networks, i.e. neither roaming nor mobility between SNPNs or SNPNs and PLMNs are supported.

Based on the above agreements, it can be observed cell reselection between PLMNs and SNPNs or SNPNs are not supported.Therefore, for a UE set to operate in SNPN access mode, the UE can only perform cell reselection within cells belonging to current SNPN. If a UE is not set to operate in SNPN access mode, the UE can only perform cell reselection within public network. 

The agreements on CAG in SA2 [2] are illustrated as below:

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 aspects related to cell (re-)selection, see TS 38.304 [50];
Based on the above information, it is known that if the CAG-only indication is set, the UE can only support cell-reselection among allowed CAGs. Otherwise, the UE can support reselection between PLMNs and CAGs simultaneously. 
Besides, the UE can be configured with an Allowed CAG list including one or multiple CAG ID. The UE can support (re-)selection between CAGs in the aforesaid list. 

Observation 1: The following cell reselection cases are supported:

· between cells within the registered SNPN if the SNPN access mode is set for the UE;

· between PLMNs if the SNPN access mode is not set for the UE;

· between allowed CAGs if the CAG-only indication is set;

· between PLMNs and CAGs if the CAG-only indication is not set;
Observation 2: The cell reselection between SNPNs and PLMNs or SNPNs are not supported.
2.2 Cell reselection procedure
For CSG in LTE, the camping and access to the CSG cell is controlled based on the UE’s subscription. From the access permission perspective, it is worth noting that the CSG in LTE is kind of SNPN/CAG in NR. 

The cell reselection procedures with CSG cells are described in TS 36.304 as below:

· Cell reselection from a non-CSG cell to a CSG cell
If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.

If the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell as per normal reselection rules (5.2.4.6.).

If the UE detects one or more suitable CSG cells on another RAT, the UE shall reselect to one of them according to TS 25.304 .
· Cell reselection from a CSG cell
While camped on a suitable CSG cell, the UE shall apply the normal cell reselection rules as defined in subclause 5.2.4.

To search for suitable CSG cells on non-serving frequencies, the UE may use an autonomous search function. If the UE detects a CSG cell on a non-serving frequency, the UE may reselect to the detected CSG cell if it is the highest ranked cell on its frequency.

If the UE detects one or more suitable CSG cells on another RAT, the UE may reselect to one of them if allowed according to TS 25.304.
For the cell reselection cases for SNPN/CAG cells discussed in the above section, it is expected for NR to reuse the cell reselection procedures of CSG in LTE.
Proposal 1: For cell reselection procedures between PLMNs and CAGs, CAGs or SNPN, it is considered to reuse the cell reselection rules for CSG in LTE:
· From PLMN to CAG, the UE shall reselect to one of the detected cells irrespective of the frequency priority if the concerned CAG cell is the highest ranked cell on that frequency.
· From CAG to PLMN, between CAGs, between cells for the registered SNPN, the UE may reselect to the detected cell on a non-serving frequency if the concerned CAG/SNPN cell is the highest ranked cell on that frequency.

· The UE applies the normal cell reselection for other cases.
3. Conclusion

In this contribution, we discussed the possible impact on cell reselection by introducing SNPN/CAG mechanisms and presented our analysises on the possible solutions. We have the following proposals. 
Observation 1: The following cell reselection cases are supported:

· between cells within the registered SNPN if the SNPN access mode is set for the UE;

· between PLMNs if the SNPN access mode is not set for the UE;

· between allowed CAGs if the CAG-only indication is set;

· between PLMNs and CAGs if the CAG-only indication is not set;
Observation 2: The cell reselection between SNPNs and PLMNs or SNPNs are not supported.

Proposal 1: For cell reselection procedures between PLMNs and CAGs, CAGs or SNPN, it is considered to reuse the cell reselection rules for CSG in LTE:

· From PLMN to CAG, the UE shall reselect to one of the detected cells irrespective of the frequency priority if the concerned CAG cell is the highest ranked cell on that frequency.
· From CAG to PLMN, between CAGs, between cells for the registered SNPN, the UE may reselect to the detected cell on a non-serving frequency if the concerned CAG/SNPN cell is the highest ranked cell on that frequency.

· The UE applies the normal cell reselection for other cases.
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