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A LS is received from SA2 in [1] about RAN impact for NPN enhancement in R18.
SA2 has finalized the study FS_eNPN_Ph2. RAN impacts are identified for KI#1 and KI#2, which correspond to the following objectives in the approved WID (SP-221340) at SA#98e. 
1.	Support for enhanced mobility by enabling support for idle and connected mode mobility between SNPNs without new network selection, including:
2.	Support for non-3GPP access for SNPN.
The SA2 normative work for KI#1 and KI#2 has been progressed with specification updates to Rel-18 versions of the TS 23.501 and TS 23.502 containing the NG-RAN impacts.
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 paper, we further analysis the detail impact in RAN3 for KI#1 and KI#2.
Discussion
2.1 KI#1: Enabling support for idle and connected mode mobility between SNPNs without new network selection.
If the UE moves its 3GPP access between SNPN and PLMN, the network selection is performed as specified in TS 23.122 [17] and UE performs initial registration as specified in clause 4.2.2.2.2 of TS 23.502 [3].
If the UE moves its 3GPP access between SNPNs, the network selection is performed as specified in TS 23.122 [17], then the UE performs initial or mobility registration as specified in clause 4.2.2.2.2 of TS 23.502 [3].
If the UE and network supports equivalent SNPNs, the AMF may provide list of equivalent SNPNs to the UE and NG-RAN. The UE may move its 3GPP access to the SNPN in the list of equivalent SNPNs without performing network selection. A UE supporting equivalent SNPNs gets a new registered SNPN ID during the Registration procedure if serving SNPN is changed.
It can be found that a list of equivalent SNPNs should be provided from AMF to NG-RAN via NGAP to support mobility between SNPNs. The list of equivalent SNPNs can be added in NPN mobility information in Mobility restriction list in both XnAP and NGAP.
38.413 and 38.423
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This IE indicates the access restrictions related to an NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Mobility Information
	M
	
	
	

	>SNPN Mobility Information
	
	
	
	

	>>Serving NID
	M
	
	NID
9.3.3.42
	

	>>Equivalent SNPNs
	
	0..<maxnoofESNPNs>
	
	Allowed SNPNs in addition to Serving SNPN.
This list corresponds to the list of "equivalent SNPNs" as defined in TS 24.501 [26].
This list is part of the roaming restriction information. Roaming restrictions apply to SNPNs other than the Serving SNPN and Equivalent SNPNs.

	>>>NID
	M
	
	9.3.3.42
	

	>PNI-NPN Mobility Information
	
	
	
	

	>>Allowed PNI-NPN List
	M
	
	9.3.3.45
	


	Range bound
	Explanation

	maxnoofESNPNs
	Maximum no. of Equivalent SNPNs. Value is 15.



Proposal 1: Introduce a list of equivalent SNPNs in NPN mobility information in Mobility restriction list in Xn/NG.
AMF needs to be awarded of the target NID when supporting connected mode mobility between SNPNs. The Target ID in Handover required message can be enhanced to convey NID as below for NG based handover.
38.413
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This IE identifies the target for the handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target ID
	M
	
	
	

	>NG-RAN
	
	
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>Selected TAI
	M
	
	TAI
9.3.3.11
	

	>>Target NID
	O
	
	NID
9.3.3.42
	

	>E-UTRAN
	
	
	
	

	>>Global eNB ID
	M
	
	Global ng-eNB ID
9.3.1.8
	

	>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	

	>Target RNC-ID
	
	
	
	

	>>LAI
	M
	
	9.3.3.30
	

	>>RNC-ID
	M
	
	9.3.1.123
	This IE is ignored if the Extended RNC-ID IE is included in the Target ID IE.

	>>Extended RNC-ID
	O
	
	9.3.1.124
	The Extended RNC-ID IE is used if the RNC identity has a value larger than 4095.


Proposal 2: Introduce Target NID in Target ID IE in Handover required message.
2.2 KI#2: Support of Non-3GPP access for SNPN
In 23.502, the chapter of 4.12.2.2 Registration procedure for untrusted non-3GPP access including the following description. It requires that NG-RAN provide selected PLMN ID and optionally the Selected NID and the Establishment cause to AMF in N2 message i.e., Initial UE message.
6.	The N3IWF shall select an AMF based on the received AN parameters and local policy, as specified in clause 6.3.5 of TS 23.501 [2]. The N3IWF shall then forward the Registration Request received from the UE to the selected AMF within an N2 message. This message contains N2 parameters that include the Selected PLMN ID and optionally the Selected NID and the Establishment cause.
NOTE 3:	The Selected NID is present when the UE connects to an SNPN via Untrusted non-3GPP access.
Also, in the chapter of 4.12a.2.2 Registration procedure for trusted non-3GPP access, it has the similar description about N2 message i.e., Initial UE message.
-	In the N2 message sent in step 6b, the TNGF includes a UE Location Information (ULI) that contains a "null" IP address (e.g. 0.0.0.0) because the UE is not yet assigned an IP address. After the UE is assigned an IP address, the TNGF includes this address in subsequent N2 messages. This N2 message also includes the Selected PLMN ID and optionally the Selected NID, and the Establishment cause.
NOTE 3:	The Selected NID is present when the UE connects to an SNPN via Trusted non-3GPP access.
The selected NID should be introduced in Initial UE message as an optional IE.
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This message is sent by the NG-RAN node to transfer the initial layer 3 message to the AMF over the NG interface.
Direction: NG-RAN node  AMF
	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
	
	NID
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
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	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
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	YES
	reject

	RedCap Indication
	O
	
	9.3.1.228
	
	YES
	ignore


Proposal 3: Introduce selected NID in Initial UE message as an optional IE in NG.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: Introduce a list of equivalent SNPNs in NPN mobility information in Mobility restriction list in Xn/NG.
Proposal 2: Introduce Target NID in Target ID IE in Handover required message.
Proposal 3: Introduce selected NID in Initial UE message as an optional IE in NG.
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