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1 [bookmark: OLE_LINK462][bookmark: OLE_LINK463]Introduction
In RAN#99 meeting, the WID of NR_ePRN_Ph2 [1] was approved, with the following objectives:
	The objective of this work item is to perform normative work for RAN functionalities required to support 5GS functions of the SA2 WID “Enhanced support of Non-Public Networks Phase 2”, with the following features being 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].



This paper analyses the potential RAN2 impacts of NPN enhancement in Rel-18.
2 Discussion
The first object of NR_ePRN_Ph2 WI is to support the Equivalent SNPNs in RAN scope. In the conclusions for KI#1 in TR 23.700-08, the following RAN impact (highlighted in yellow) is identified:
	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 impact of this objective is to extend the network selection and cell (re)selection related concepts and procedures to include Equivalent SNPNs. This stage 3 impact are summarized as follows. 
[bookmark: _Toc61555345]Impact to TS 38.304
· SNPN selection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs.
· Cell reselection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs and provide it to AS.
· Suitable cell: For UE in SNPN AM, a cell is also considered as suitable if the cell is part of the Equivalent SNPNs.
Impact to TS 38.331
· Actions upon reception of SIB1: extend the “barred cell” to include the equivalent SNPN case.
The TP to TS 38.331 is provided in the Annex.
Proposal 1: RAN2 consider the following specification impact and agree the TP in Annexes:
· SNPN selection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs. [TS 38.304]
· Cell reselection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs and provide it to AS. [TS 38.304]
· Suitable cell: For UE in SNPN AM, a cell is also considered as suitable if the cell is part of the Equivalent SNPNs. [TS 38.304]
· Actions upon reception of SIB1: extend the “barred cell” to include the equivalent SNPN case. [TS 38.331]
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the potential RAN2 impacts of NPN enhancement in Rel-18 and made the following proposal:
Proposal 1: RAN2 consider the following specification impact and agree the TP in Annexes:
· SNPN selection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs. [TS 38.304]
· Cell reselection: For UEs in SNPN AM, UE NAS to maintain a list of equivalent SNPNs and provide it to AS. [TS 38.304]
· Suitable cell: For UE in SNPN AM, a cell is also considered as suitable if the cell is part of the Equivalent SNPNs. [TS 38.304]
· Actions upon reception of SIB1: extend the “barred cell” to include the equivalent SNPN case. [TS 38.331]
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[bookmark: _Toc60776719][bookmark: _Toc131064350][bookmark: _Hlk131671848]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselectionRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselectionRedCap is set to allowed;
2> else:
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]3>	if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselectionRedCap as specified in TS 38.304 [20];
1>	if the cellAccessRelatedInfo contains an entry of a selected SNPN or PLMN and in case of PLMN the UE is either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:
2>	in the remainder of the procedures use npn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding entry of npn-IdentityInfoList containing the selected PLMN or SNPN;
1>	else if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, trackingAreaList, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;
1>	if in RRC_CONNECTED while T311 is not running:
2>	disregard the frequencyBandList, if received, while in RRC_CONNECTED;
2>	forward the cellIdentity to upper layers;
2>	forward the trackingAreaCode to upper layers, if included;
2>	forward the trackingAreaList to upper layers, if included;
2>	forward the received posSIB-MappingInfo to upper layers, if included;
2>	apply the configuration included in the servingCellConfigCommon;
2>	if the UE has a stored valid version of a SIB or posSIB, in accordance with clause 5.2.2.2.1, that the UE requires to operate within the cell in accordance with clause 5.2.2.1:
3>	use the stored version of the required SIB or posSIB;
2>	else:
3>	acquire the required SIB or posSIB requested by upper layer as defined in clause 5.2.2.3.5;
NOTE:	Void.
1>	else:
2>	if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and
2>	if the UE is IAB-MT or supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and
2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured, and
[bookmark: _Hlk55890539]2>	if frequencyShift7p5khz is present and the UE supports corresponding 7.5kHz frequency shift on this band; or frequencyShift7p5khz is not present:
3>	if neither trackingAreaCode nor trackingAreaList is provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:
4>	consider the cell as barred in accordance with TS 38.304 [20];
[bookmark: _Hlk131671871]4>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
3>	else if UE is IAB-MT and if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN nor SNPN of the equivalent SNPN list:
4>	consider the cell as barred in accordance with TS 38.304 [20];
3>	else:
4>	apply a supported uplink channel bandwidth with a maximum transmission bandwidth which
-	is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UEs, RedCap-specific initial uplink BWP, if configured, and which
-	is wider than or equal to the bandwidth of the initial BWP for the uplink or, for a RedCap UE, of the RedCap-specific initial uplink BWP if configured;
4>	apply a supported downlink channel bandwidth with a maximum transmission bandwidth which
- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP or, for RedCap UEs, RedCap-specific initial downlink BWP, if configured, and which
- is wider than or equal to the bandwidth of the initial BWP for the downlink or, for a RedCap UE, of the RedCap-specific initial downlink BWP if configured;
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