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1. Introduction 
In this paper, we discuss RAN3 related impacts to support the following objectives for eNPN

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]
2. Discussion
2.1  Equivalent SNPNs

SA2 introduced the concept of Equivalent SNPNs similar as Equivalent PLMNs. Equivalent SNPNs are a list of SNPNs that are considered equivalent by the UE for cell selection, cell reselection, and handover according to the information provided by the NAS

The roaming and access restriction information (Mobility Restriction List IE) for a UE includes information on restrictions to be applied for subsequent mobility action during CM-CONNECTED state. It may be provided by the AMF and also may be updated by the AMF later. It includes the forbidden RAT, the forbidden area, service area restrictions etc. It also includes serving PLMN/SNPN and may include a list of equivalent PLMNs.

Upon receiving the roaming and access restriction information for a UE, if applicable, the gNB should use it to determine whether to apply restriction handling for subsequent mobility action, e.g., handover, redirection. If received over NG or Xn signalling, the roaming and access restriction information shall be propagated over Xn by the source gNB during Xn handover

Similar to Equivalent PLMNs, Equivalent SNPNs should be included in Mobility Restriction List.

Proposal 1: AMF should be able to send the list of equivalent SNPNs to an NG-RAN node via the Mobility Restriction List IE over NGAP

Proposal 2: Source gNB should be able to transfer the list of equivalent SNPNs to target gNB during Xn based handover and NG based handovers via the Mobility Restriction List IE

In the case of handover, when multiple SNPN IDs are broadcasted in a cell selected by the source gNB, source gNB should select an SNPN, taking into account the list of SNPN IDs which are equivalent to the serving SNPN as indicated in the Mobility Restriction List (MRL) from the AMF and indicate the selected SNPN ID to the target gNB. We therefore have the following proposals:

Proposal 3: During Xn based HO, source gNB should be able to indicate the selected SNPN ID to the target gNB e.g., introduce a new IE “selected NID” in HANDOVER REQUEST over Xn

Proposal 4: During NG based HO procedure, source gNB should be able to indicate the selected SNPN ID to the AMF and e.g., introduce a new IE “selected NID” in HANDOVER REQUIRED over NG

In case of NR-DC, there were proposals last meeting for MN to indicate the selected NID to SN in SN ADDITION REQUEST and SN MODIFICATION REQUEST. Similar proposals have been discussed before in Rel-16/Rel-17 NPN WIs and not agreed in RAN3. Before we discuss this further, let’s take a step back and look at the “Selected PLMN” IE in TS 38.423:

If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.
If the S-NODE MODIFICATION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.
	Selected PLMN
	O
	 
	PLMN Identity
9.2.2.4
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore



It is not clear to us what “the Selected PLMN of the SCG in the SN” actually means. Is this just the serving PLMN or can it be an equivalent PLMN that is only supported by the SN target cell? Also, it is not clear to us if there is indeed a concept of a separate serving PLMN in the SN. Can MN select a PLMN different from the serving PLMN (e.g., an equivalent PLMN) and indicate this ePLMN to serve the UE in SCG cells?
In summary, we think that the following two scenarios are possible and we need to discuss both scenarios:
· Scenario 1: DC with shared SgNB, serving PLMN is supported in the cells of the SgNB
· Scenario 2: DC with shared gNB, serving PLMN not supported in all or any cells.

Proposal 5: RAN3 should clarify what “selected PLMN of the SCG in the SN” means before discussing “Selected NID of the SCG in the SN” and clarify which of the following understanding applies:
· Understanding 1: It is the serving PLMN 
· Understanding 2: MN can “select” a PLMN different from the serving PLMN (e.g., an equivalent PLMN that is only supported by the SCG cells) and indicate this ePLMN to serve the UE only in SCG cells

In Rel-16/Rel-17 discussions, Selected NID was not added in SN addition/modification because MRL provides serving SNPN anyway. Even with the introduction of equivalent SNPNs, it is not clear whether there is really a need for MN to indicate a “selected NID” to SN during SN addition and SN modification. It might be only needed if Understanding 2 is also possible in Proposal 5

Observation: In Rel-16/Rel-17 NPN, Selected NID was not agreed to be added in SN addition/modification because MRL provides serving SNPN anyway.

We therefore have the following proposal:
Proposal 6: RAN3 should discuss the following options in regard to whether MN needs to signal a Selected NID to SN during SN addition/modification procedure:

· Option 1 (Reuse MRL): MRL signaled to SN already provides the serving SNPN and there is no need to include any selected NID in SN addition/modification

· Option 2 (MRL with swap): If the Xn handover results in a change of serving SNPN (to an equivalent SNPN), the source gNB shall replace the serving SNPN with the identity of the target SNPN and move the serving SNPN to the equivalent SNPN list, before propagating the roaming and access restriction information (even when sending MRL in SN addition/modification)

· Option 3 (MRL + SN PLMN/NID): MN explicitly signals a selected NID to SN during SN addition/modification procedure

2.2 Non-3GPP access for SNPN
In order to support this objective, SA2 has a clear requirement for RAN3 as shown below:
N3IWF and TNGF being able to include the “selected NID” in the [NGAP] INITIAL UE MESSAGE, which is up to RAN3 to define.
The following options are possible:
Option 1: Reuse User Location Information in INITIAL UE MESSAGE for signaling the selected NID for non-3GPP access
Just some stage-2 change may be needed to also cover the non-3GPP access scenario and not just the network sharing scenario as highlighted here
In case of network sharing for SNPNs, the selected SNPN is indicated within the User Location Information IE included in the INITIAL UE MESSAGE message by the PLMN Identity IE within the TAI IE and the NID IE
[bookmark: _Toc120537232]9.3.1.16          User Location Information
This IE is used to provide location information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE User Location Information
	M
	
	 
	 
	-
	 

	>E-UTRA user location information
	
	 
	
	 
	 
	 

	>>E-UTRA CGI
	M
	 
	9.3.1.9
	
	-
	 

	>>TAI
	M
	 
	9.3.3.11
	 
	-
	 

	>>Age of Location
	O
	 
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	 

	>>PSCell Information
	O
	 
	NG-RAN CGI
9.3.1.73
	 
	YES
	ignore

	>NR user location information
	
	 
	
	
	 
	 

	>>NR CGI
	M
	 
	9.3.1.7
	
	-
	 

	>>TAI
	M
	 
	9.3.3.11
	This IE is ignored if the NR NTN TAI Information IE is present.
	-
	 

	>>Age of Location
	O
	 
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	 

	>>PSCell Information
	O
	 
	NG-RAN CGI
9.3.1.73
	 
	YES
	ignore

	[bookmark: _Hlk44345107]>>NID
	O
	 
	9.3.3.42
	 
	YES
	reject

	>>NR NTN TAI Information
	O
	 
	9.3.3.53
	 
	YES
	ignore

	>N3IWF user location information
	 
	 
	 
	 
	 
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	UE's local IP address used to reach the N3IWF
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>TNGF user location information
	 
	 
	 
	 
	YES
	ignore

	>>TNAP ID
	M
	 
	 OCTET STRING
 
	TNAP Identifier used to identify the TNAP. Details in TS 29.571 [35].
	-
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	UE's local IP address used to reach the TNGF.
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>TWIF user location information
	 
	 
	 
	 
	YES
	ignore

	>>TWAP ID
	M
	 
	OCTET STRING
 
	TWAP Identifier used to identify the TWAP. Details in TS 29.571 [35].
	-
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	Non-5G-Capable over WLAN device's local IP address used to reach the TWIF.
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>W-AGF user location information
	 
	 
	 
	Indicates the location information via wireline access as specified in TS 23.316 [34].
	YES
	ignore

	>>W-AGF user location information
	M
	 
	[bookmark: _Hlk44327281]9.3.1.164
	 
	-
	 



 Option 2: Introduce a new IE “Selected NID” in INITIAL UE MESSAGE in the top level

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.3.1.1
	 
	YES
	ignore

	RAN UE NGAP ID
	M
	 
	9.3.3.2
	 
	YES
	reject

	NAS-PDU
	M
	 
	9.3.3.4
	 
	YES
	reject

	User Location Information
	M
	 
	9.3.1.16
	 
	YES
	reject

	RRC Establishment Cause
	M
	 
	9.3.1.111
	 
	YES
	ignore

	5G-S-TMSI
	O
	 
	9.3.3.20
	 
	YES
	reject

	AMF Set ID
	O
	 
	9.3.3.12
	 
	YES
	ignore

	UE Context Request
	O
	 
	ENUMERATED (requested, ...)
	 
	YES
	ignore

	Allowed NSSAI
	O
	 
	9.3.1.31
	 
	YES
	reject

	Source to Target AMF Information Reroute
	O
	 
	9.3.3.27
	 
	YES
	ignore

	Selected PLMN Identity
	O
	 
	PLMN Identity
9.3.3.5
	Indicates the selected PLMN id for the non-3GPP access.
	YES
	ignore

	Selected NID
	O
	 
	9.3.3.42
	Indicates the selected NID for the non-3GPP access.
	YES
	ignore

	IAB Node Indication
	O
	 
	ENUMERATED (true, ...)
	Indication of an IAB node
	YES
	reject

	CE-mode-B Support Indicator
	O
	 
	9.3.1.156
	 
	YES
	reject

	LTE-M Indication
	O
	 
	9.3.1.157
	 
	YES
	ignore

	EDT Session
	O
	 
	ENUMERATED (true, …)
	 
	YES
	ignore

	Authenticated Indication
	O
	 
	ENUMERATED (true, …)
	Indicates the FN-RG has been authenticated by the access network.
	YES
	ignore

	NPN Access Information
	O
	 
	9.3.3.46
	 
	YES
	reject

	RedCap Indication
	O
	 
	9.3.1.228
	 
	YES
	ignore


 
Option 3: Introduce a new IE “Selected NID” under NPN Access Information in INITIAL UE MESSAGE
9.3.3.46    NPN Access Information
This IE contains information to perform access control for NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE NPN Access Information
	M
	 
	 
	 
	-
	 

	>PNI-NPN Access Information
	 
	 
	 
	 
	 
	 

	>>Cell CAG List
	M
	 
	9.3.3.47
	 
	-
	 

	>SNPN Access Information
	 
	 
	 
	 
	YES
	reject

	>>Selected NID
	M
	 
	9.3.3.42
	Included at initial access, if the SNPN is provided via non-3GPP access, as specified in TS 23.502 [10].
	-
	 



Option 4: Enhance User Location Information by adding Selected NID under N3IWF User Location Information and TNGF User Location Information
9.3.1.16          User Location Information
This IE is used to provide location information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE User Location Information
	M
	
	 
	 
	-
	 

	>E-UTRA user location information
	
	 
	
	 
	 
	 

	>>E-UTRA CGI
	M
	 
	9.3.1.9
	
	-
	 

	>>TAI
	M
	 
	9.3.3.11
	 
	-
	 

	>>Age of Location
	O
	 
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	 

	>>PSCell Information
	O
	 
	NG-RAN CGI
9.3.1.73
	 
	YES
	ignore

	>NR user location information
	
	 
	
	
	 
	 

	>>NR CGI
	M
	 
	9.3.1.7
	
	-
	 

	>>TAI
	M
	 
	9.3.3.11
	This IE is ignored if the NR NTN TAI Information IE is present.
	-
	 

	>>Age of Location
	O
	 
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	 

	>>PSCell Information
	O
	 
	NG-RAN CGI
9.3.1.73
	 
	YES
	ignore

	>>NID
	O
	 
	9.3.3.42
	 
	YES
	reject

	>>NR NTN TAI Information
	O
	 
	9.3.3.53
	 
	YES
	ignore

	>N3IWF user location information
	 
	 
	 
	 
	 
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	UE's local IP address used to reach the N3IWF
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>> Selected NID
	O
	
	9.3.3.42
	Indicates the selected NID for the non-3GPP access.
	
	

	>TNGF user location information
	 
	 
	 
	 
	YES
	ignore

	>>TNAP ID
	M
	 
	 OCTET STRING
 
	TNAP Identifier used to identify the TNAP. Details in TS 29.571 [35].
	-
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	UE's local IP address used to reach the TNGF.
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>> Selected NID
	O
	
	9.3.3.42
	Indicates the selected NID for the non-3GPP access.
	
	

	>TWIF user location information
	 
	 
	 
	 
	YES
	ignore

	>>TWAP ID
	M
	 
	OCTET STRING
 
	TWAP Identifier used to identify the TWAP. Details in TS 29.571 [35].
	-
	 

	>>IP Address
	M
	 
	Transport Layer Address
9.3.2.4
	Non-5G-Capable over WLAN device's local IP address used to reach the TWIF.
	-
	 

	>>Port Number
	O
	 
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	 

	>>TAI
	O
	 
	9.3.3.11
	 
	YES
	ignore

	>W-AGF user location information
	 
	 
	 
	Indicates the location information via wireline access as specified in TS 23.316 [34].
	YES
	ignore

	>>W-AGF user location information
	M
	 
	9.3.1.164
	 
	-
	 



Proposal 7: RAN3 should down select among the following options for signaling the selected SNPN ID in the INITIAL UE MESSAGE
· Option 1: Reuse TAI and NID already signaled under User Location Information in INITIAL UE MESSAGE 
· Option 2: Introduce a new IE “Selected NID” in INITIAL UE MESSAGE in the top level
· Option 3: Introduce a new IE “Selected NID” under NPN Access Information in INITIAL UE MESSAGE
· Option 4: Introduce a new IE “Selected NID” under N3IWF User Location Information and TNGF User Location Information under User Location Information in INITIAL UE MESSAGE
3. Conclusion

Equivalent SNPNs

Proposal 1: AMF should be able to send the list of equivalent SNPNs to an NG-RAN node via the Mobility Restriction List IE over NGAP

Proposal 2: Source gNB should be able to transfer the list of equivalent SNPNs to target gNB during Xn based handover and NG based handovers via the Mobility Restriction List IE

Proposal 3: During Xn based HO, source gNB should be able to indicate the selected SNPN ID to the target gNB e.g., introduce a new IE “selected NID” in HANDOVER REQUEST over Xn

Proposal 4: During NG based HO procedure, source gNB should be able to indicate the selected SNPN ID to the AMF and e.g., introduce a new IE “selected NID” in HANDOVER REQUIRED over NG

Proposal 5: RAN3 should clarify what “selected PLMN of the SCG in the SN” means before discussing “Selected NID of the SCG in the SN” and clarify which of the following understanding applies:
· Understanding 1: It is the serving PLMN 
· Understanding 2: MN can “select” a PLMN different from the serving PLMN (e.g., an equivalent PLMN that is only supported by the SCG cells) and indicate this ePLMN to serve the UE only in SCG cells
Observation 1: In Rel-16/Rel-17 NPN, Selected NID was not agreed to be added in SN addition/modification because MRL provides serving SNPN anyway.

Proposal 6: RAN3 should discuss the following options in regard to whether MN needs to signal a Selected NID to SN during SN addition/modification procedure:

· Option 1 (Reuse MRL): MRL signaled to SN already provides the serving SNPN and there is no need to include any selected NID in SN addition/modification

· Option 2 (MRL with swap): If the Xn handover results in a change of serving SNPN (to an equivalent SNPN), the source gNB shall replace the serving SNPN with the identity of the target SNPN and move the serving SNPN to the equivalent SNPN list, before propagating the roaming and access restriction information (even when sending MRL in SN addition/modification)

· Option 3 (MRL + SN PLMN/NID): MN explicitly signals a selected NID to SN during SN addition/modification procedure

Non-3GPP access for SNPN

Proposal 7: RAN3 should down select among the following options for signaling the selected SNPN ID in the INITIAL UE MESSAGE
· Option 1: Reuse TAI and NID already signaled under User Location Information in INITIAL UE MESSAGE 
· Option 2: Introduce a new IE “Selected NID” in INITIAL UE MESSAGE in the top level
· Option 3: Introduce a new IE “Selected NID” under NPN Access Information in INITIAL UE MESSAGE
· Option 4: Introduce a new IE “Selected NID” under N3IWF User Location Information and TNGF User Location Information under User Location Information in INITIAL UE MESSAGE
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