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1. Introduction
[bookmark: Proposal_Pattern_Length]In RAN2#113e, RAN2 WG discussed Rel-17 eNPN WI [1] for the first time and reached the following conclusion on the agenda “Support SNPN with subscription or credentials by a separate entity” [2]:
	A new indicator that "access using credentials from a separate entity is supported" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenarios.
RAN2 assumes that the new indicator that "access using credentials from a separate entity is supported" is broadcasted in SIB1. 
The supported Group IDs are broadcasted
A new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted, and the indicator is broadcasted per SNPN in network sharing scenario.
RAN2 assumes that the new indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" is broadcasted in SIB1.
In the UE, AS reports to NAS about the following broadcasted new parameters:
Indicator that "access using credentials from a separate entity is supported" in the cell per SNPN
Supported Group IDs
Indicator that "whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN" per SNPN.
Send an LS to SA2 (CC: RAN3 and CT1) with the following questions:
Can RAN2 assume uniform support of GID(s) across a network or a registration area?
Is the GID selected by NAS given to AS after registration to assist UE subsequence cell selection and reselection?
Should AS support the (IDLE/INACTIVE/CONNECTED mode) mobility scenarios between different SNPNs or SNPN and PLMN when the same credentials can be used on the source and the target networks?
E.g. Can a UE move from SNPN#1 to SNPN#2 when the GID used to access SNPN#1 is supported by SNPN#2? 
Can a UE move between SNPN#1 to PLMN#a when the credential of PLMN#a is used to access SNPN#1?
Shall Group IDs be broadcasted per SNPN? (or per cell?)


In this contribution, we would share our views on the cell (re)selection to support Rel-17 eNPN features, especially to support SNPN along with subscription / credentials owned by an entity separate from the SNPN.
1. Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK342][bookmark: OLE_LINK343][bookmark: OLE_LINK513][bookmark: OLE_LINK523][bookmark: OLE_LINK62]Cross-Layer indication in cell (re)selection
To support SNPN along with subscription / credentials owned by an entity separate from the SNPN, the UE would receive a new indicator “access using credentials from a separate entity is supported” per SNPN and another new indicator “whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN” per SNPN from a cell supporting SNPN. The two new indicators are broadcast in SIB1. The AS of the UE would report the two indicators to the NAS of the UE. It is the NAS of the UE that would determine whether the UE is explicitly configured to select the SNPN. Thus, there are two outcomes from the perspectives of the AS of the UE: (1) the UE would consider the cell as a candidate cell for cell (re)selection, and (2) the UE would not consider the cell as a candidate cell for cell (re)selection. The AS of the UE can receive an indicator from the NAS of the UE for the two outcomes.
We propose that the AS of the UE can receive an indicator from the NAS of the UE indicating whether the cell can be a candidate cell for cell (re)selection. In addition to the indicator, the NAS of the UE can further provide an SNPN identity associated to the indicator, so that the AS of the UE would select a cell operated by the SNPN identified by the received SNPN identity). This approach is beneficial because the signal exchange between the AS of the UE and the NAS of the UE can be kept in minimum. The AS of the UE only acquires the information whether a cell can be a candidate cell for cell (re)selection, or whether a cell operated by a certain SNPN identity can be a candidate cell for cell (re)selection.  
Proposal 1: After the AS of the UE reports to the NAS of the UE about the two indicators: (1) access using credentials from a separate entity is supported, and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, the AS of the UE receives an indicator, from the NAS of the UE, indicating whether the cell broadcasting the two indicators can be a candidate cell for cell (re)selection.
Proposal 2: After the AS of the UE reports to the NAS of the UE about the two indicators: (1) access using credentials from a separate entity is supported, and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, the AS of the UE receives an indicator and an associated SNPN identity, indicating whether the cell operated by the associated SNPN identified by the associated SNPN identity, can be a candidate cell for cell (re)selection.
Cell barring rules
During cell (re)selection, the UE can bar a cell if the cell cannot meet specific criteria. Thus, when the two indicators: (1) access using credentials from a separate entity is supported and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, are considered as factors that the cell is not suitable for the UE to select, the UE can further bar the cell for a certain time.
Possible scenarios can include:
· The cell does not support access using credentials from a separated entity, and the UE has a credential from a separate entity;
· The SNPN does not allow registration attempts from UEs that are not explicitly configured to select the SNPN, and the UE is not explicitly configured to select the SNPN.
Thus, when the two scenarios occur, the UE may bar the cell broadcasting the indicators not supporting the UE’s requirement for a certain time (e.g., a maximum of 300 seconds). 
[bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK126][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK115][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK189][bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK451][bookmark: OLE_LINK452][bookmark: OLE_LINK127][bookmark: OLE_LINK128]Proposal 3: During cell (re)selection, the UE can bar the cell for a certain time when the two conditions occur: (1) the cell does not support access using credentials from a separated entity and the UE has a credential from a separate entity, and (2) the SNPN does not allow registration attempts from UEs that are not explicitly configured to select the SNPN, and the UE is not explicitly configured to select the SNPN.
Suitable cell criteria
During cell (re)selection, the UE determine whether a cell is suitable to camp on based on the suitable cell criteria. However, the legacy suitable cell criteria do not consider the cases that the UE may access a cell using a credential from a separate entity and the UE may be allowed to register an SNPN that the UE is not explicitly configured to select the SNPN. Thus, we propose the suitable cell criteria need further study to enable the feature in Rel-17 eNPN.
To support Rel-17 eNPN features, when the UE operates in SNPN Access Mode, the UE may determine whether the cell is suitable based on the two indicators: (1) access using credentials from a separate entity is supported and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN. For example, the UE operating in SNPN Access Mode can consider a cell as a suitable cell when the cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the cell supports access using credentials from a separate entity. For another example, the UE operating in SNPN Access Mode can consider a cell as a suitable cell when the cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the SNPN operating the cell allows registration attempts from UEs that are not explicitly configured to select the network. More criteria catering to Rel-17 eNPN features can be further investigated. 
Proposal 4: The UE may determine whether a cell can be a suitable cell based on the conditions including:
· For a UE operating in SNPN Access Mode, the conditions can include: -
· Either the cell is part of either the selected SNPN or the registered SNPN of the UE or SNPN of the Equivalent SNPN list; or 
· The cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the cell supports access using credentials from a separate entity; or 
· The cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the cell indicates that the SNPN operating the cell allows registration attempts from UEs that are not explicitly configured to select the network.
Conclusion
Based on the above, we have the following proposals.
Proposal 1: After the AS of the UE reports to the NAS of the UE about the two indicators: (1) access using credentials from a separate entity is supported, and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, the AS of the UE receives an indicator, from the NAS of the UE, indicating whether the cell broadcasting the two indicators can be a candidate cell for cell (re)selection.
Proposal 2: After the AS of the UE reports to the NAS of the UE about the two indicators: (1) access using credentials from a separate entity is supported, and (2) whether the SNPN allows registration attempts from UEs that are not explicitly configured to select the SNPN, the AS of the UE receives an indicator and an associated SNPN identity, from the NAS of the UE, indicating whether the cell operated by the associated SNPN identified by the associated SNPN identity, can be a candidate cell for cell (re)selection.
Proposal 3: During cell (re)selection, the UE can bar the cell for a certain time when the two conditions occur: (1) the cell does not support access using credentials from a separated entity and the UE has a credential from a separate entity, and (2) the SNPN does not allow registration attempts from UEs that are not explicitly configured to select the SNPN, and the UE is not explicitly configured to select the SNPN.
Proposal 4: The UE may determine whether a cell can be a suitable cell based on the conditions including:
· For a UE operating in SNPN Access Mode, the conditions can include: -
· Either the cell is part of either the selected SNPN or the registered SNPN of the UE or SNPN of the Equivalent SNPN list; or 
· The cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the cell supports access using credentials from a separate entity; or 
· The cell is neither part of the selected SNPN nor the registered SNPN of the UE, but the cell indicates that the SNPN operating the cell allows registration attempts from UEs that are not explicitly configured to select the network.
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