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1 Introduction
In RAN#99, a new WID on Further Enhancement of Private Network Support for NG-RAN was approved in RP-230788. The following features are of RAN relevance:
‐	Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection [RAN3, RAN2]
‐	Support for non-3GPP access for SNPN [RAN3]
Based on the above objectives, the NG-RAN impacts identified are impacts to NGAP to support equivalent SNPNs, and impacts on cell (re-)selection for objective 1, and NGAP impacts to support selected SNPN (NID) for objective 2.
In this contribution, we would like to share our opinions on the potential RAN2 impact to support the above objectives of Rel-18 eNPN.
2 Discussion
To support idle and connected mode mobility between SNPNs without new network selection, SA2 agree to introduce the Equivalent SNPNs and follow the similar principles used in the Equivalent PLMNs. According to the following baseline principles listed in TR 23.700-08 for support of eNPN_Ph2, the highlighted bullets may have RAN2 impact.
	Following the similar principles used in the Equivalent PLMNs, it is concluded that the following principles for the Equivalent SNPNs are to be used as basis for normative work:
-	Since UE may have either a subscription that can be used to access source and target SNPNs or has the credentials from a Credentials Holder (CH) to access both source and target SNPNs, the lists of equivalent SNPNs are stored and used per SNPN subscription by the UE.
-	UE and AMF support of equivalent SNPN list in NAS.
-	NG-RAN and AMF support of equivalent SNPNs in NGAP.
-	UE/NG-RAN/AMF take equivalent SNPN list into consideration, for supporting relevant functions, e.g.:
-	idle/connected network selection.
-	cell (re)selection.
-	AMF to inform UE the registered SNPN ID change during mobility in Registration Accept message, when there is a change of registered SNPN.
-	NGAP impact for supporting connected mode mobility between SNPNs.
NOTE:	It is up to RAN WG3 to decide how to extend NGAP for connected mode mobility.
-	Equivalent SNPNs, with different SNPN IDs, within an RA is not supported for SNPNs.


Based on the above, the potential RAN2 work is mainly about stage-2 impact on support of equivalent of SNPNs, and stage-3 impact on cell (re)selection with the support of equivalent SNPNs and also some RRC impact.
Stage-2 impact on support of equivalent SNPNs
Following the similar principles used in the Equivalent PLMNs, the potential stage-2 spec impact are as follows, based on the latest TS 38.300 (v17.4.0).
	· In clause 9.4, modify specification descriptions in the Roaming and Access Restrictions to support equivalent SNPNs, including the change of serving SNPN when UE experience an Xn handover from serving SNPN to an equivalent SNPN.
· In clause 16.6.1, clarify that NR-NR Dual Connectivity within the equivalent SNPNs can be supported.
· In clause 16.6.2, clarify that cell (re)selection and mobility among equivalent SNPNs can be supported.


In general, the potential stage-2 spec impact on support of equivalent SNPNs is relatively small and straightforward. A draft CR to TS 38.300 on support of equivalent SNPNs is provided in R2-2303812.
Proposal 1: RAN2 discuss the stage-2 impact on support of equivalent SNPNs and review the draft CR to 38.300 in R2-2303812. If agreeable, take R2-2303812 as a baseline CR. 
Cell (re)selection with the support of equivalent SNPNs
To support equivalent SNPNs during cell (re)selection, the definition of suitable cell shall be extended to include the cells belong to equivalent SNPNs and the descriptions of cell (re)selection procedure shall be updated accordingly. Based on the latest TS 38.304(v17.4.0), the following clauses may need further enhancement.
	[bookmark: _GoBack]‐	In clause 3.1, add the definition of  “Equivalent SNPN list”.
‐	In clause 4.1, modify overview descriptions to support equivalent SNPNs provided by the NAS for cell (re)selection.
‐	In clause 4.2, add descriptions to support equivalent SNPNs to Table 4.2-1
‐	In clause 4.5, modify the suitable cell to include SNPN of the Equivalent SNPN list of the UE in SNPN access mode.
‐	In clause 5.2.1, the general introduction is updated.
‐	In clause 5.2.4.4, modify the reasons for not suitable intra-/inter-frequency cell to exclude the cell belongs to equivalent SNPNs.
‐	In clause 5.3.1, update the descriptions of cell status and cell reservations to support equivalent SNPNs.


In general, the potential spec impact on cell (re)selection with the support of equivalent SNPNs is relatively small and straightforward. A draft CR to TS 38.304 on support of equivalent SNPNs is provided in R2-2303813.
Proposal 2: RAN2 discuss the stage-3 impact on cell (re)selection with the support of equivalent SNPNs and review the draft CR to 38.304 in R2-2303813. If agreeable, take R2-2303813 as a baseline CR. 
Potential RRC impact
In the current mechanism, a UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA, where a UE remains in CM-CONNECTED and can move within the configured RNA without notifying NG-RAN. 
According to TS 38.331, a UE not in SNPN access mode can be configured with one or multiple RAN areas in different PLMNs as configured in IE ran-NotificationAreaInfo, while for a UE in SNPN access mode the ran-Area/ran-AreaCells always belongs to the registered SNPN. With the support of equivalent SNPNs, RAN2 can further discuss whether to support multiple RAN areas within the equivalent SNPNs and potential RRC impact. 
RAN-NotificationAreaInfo ::=        CHOICE {
    cellList                            PLMN-RAN-AreaCellList,
    ran-AreaConfigList                  PLMN-RAN-AreaConfigList,
    ...
}

PLMN-RAN-AreaCellList ::=           SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

PLMN-RAN-AreaCell ::=               SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-AreaCells                       SEQUENCE (SIZE (1..32)) OF  CellIdentity
}

PLMN-RAN-AreaConfigList ::=         SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig ::=             SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-Area                            SEQUENCE (SIZE (1..16)) OF  RAN-AreaConfig
}

RAN-AreaConfig ::=                  SEQUENCE {
    trackingAreaCode                    TrackingAreaCode,
    ran-AreaCodeList                    SEQUENCE (SIZE (1..32)) OF  RAN-AreaCode                            OPTIONAL    -- Need R
}

	RAN-NotificationAreaInfo field descriptions

	cellList
A list of cells configured as RAN area.

	ran-AreaConfigList
A list of RAN area codes or RA code(s) as RAN area.

	PLMN-RAN-AreaConfig field descriptions

	plmn-Identity
PLMN Identity to which the cells in ran-Area belong. If the field is absent the UE not in SNPN access mode uses the ID of the registered PLMN. This field is not included for UE in SNPN access mode (for UE in SNPN access mode the ran-Area always belongs to the registered SNPN).

	ran-AreaCodeList
The total number of RAN-AreaCodes of all PLMNs does not exceed 32.

	ran-Area
Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or both TA code(s) and RAN area code(s) to configure a UE. The total number of TACs across all PLMNs does not exceed 16.

	PLMN-RAN-AreaCell field descriptions

	plmn-Identity
PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE not in SNPN access mode uses the ID of the registered PLMN. This field is not included for UE in SNPN access mode (for UE in SNPN access mode the ran-AreaCells always belongs to the registered SNPN).

	ran-AreaCells
The total number of cells of all PLMNs does not exceed 32.



Proposal 3: RAN2 can discuss whether to support multiple RAN areas within the equivalent SNPNs and potential RRC impact. 
3 Conclusion
In this contribution, we discuss the potential RAN2 impact to support Rel-18 eNPN objectives. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: RAN2 discuss the stage-2 impact on support of equivalent SNPNs and review the draft CR to 38.300 in R2-2303812. If agreeable, take R2-2303812 as a baseline CR. 
Proposal 2: RAN2 discuss the stage-3 impact on cell (re)selection with the support of equivalent SNPNs and review the draft CR to 38.304 in R2-2303813. If agreeable, take R2-2303813 as a baseline CR. 
Proposal 3: RAN2 can discuss whether to support multiple RAN areas within the equivalent SNPNs and potential RRC impact. 
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