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1	Introduction

There was an LS from RAN2 to SA2 on UE location aspects in NTN after RAN2 #113-e meeting. However there is no reply LS from SA2 yet before the RAN2 #114-e meeting.
Meanwhile there are two CRs just agreed in SA2 on “Network selection for NR satellite access” which is realtaed with part of the LS from RAN2. SA2 already clarified who, when and how to get UE’s location during network selection for NR satellite access in Rel-17.
	8.11
	S2-2101666
	CR
	Approval
	23.501 CR2547 (Rel-17, 'B'): Network selection for NR satellite access
	Nokia, Nokia Shanghai Bell
	Rel-17
	Revision of S2-2100249r01
	APPROVED

	8.11
	S2-2101667
	CR
	Approval
	23.502 CR2482 (Rel-17, 'B'): Network selection for NR satellite access
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Rel-17
	Revision of S2-2100250r03
	APPROVED


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This document will analyze the conclusion in SA2 on UE’s location requirement for network selection in NTN and figure out if there is an issue in existing LCS framework to support the Network selection for NR satellite access in Rel-17.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
2.1	Network selection for NR satellite access by UE-based in SA2
Regulatory requirements on UE registration to PLMN in the same country where the UE currently is cannot be met if the UE doesn’t use its awareness of the UE location in certain country and the network cannot enforce this requirement. So SA2 clarified the requirement from UE’s perspective in SA2 last meeting.
The CR of 23.501[1] explains the main network selection principles via reference to other clauses / specifications from UE’s perspective, based on the assumption of GNSS capability in UE in Rel-17. Below please find the modifications in the CR.
5.x.y	Network selection for NR satellite access 
Network selection principles specified in clause 5.2.2 apply also for NR satellite access.
For NR satellite access, a UE with location capability should use its awareness of its location to select a PLMN that is allowed to operate in the country of the UE location as specified in TS 23.122 [17]. In order to ensure that the regulatory requirements are met, the network may be configured to enforce this UE choice by either rejecting any NAS request targeted towards a PLMN that is not allowed to operate at the known UE location or by accepting the NAS procedure and later deregister the UE once the UE location is known, as specified in TS 23.502 [3].
Observation 1: UE should use its awareness of its location when selecting a PLMN that is allowed to operate in the country of the UE location.
As specified in WID of NTN, UEs with GNSS capabilities are assumed. So UE is able to be aware of its location by its GNSS capability without LCS response to network when selecting a PLMN.
Proposal 1: There is no issue associated to the existing LCS application protocols when UE selects a PLMN from UE side.
2.1	Network selection for NR satellite access in SA2
However how to ensure that the UE is using a correct core network of the country in which the UE is physically located should be faced by netwrok.
For NR access in Rel-16, gNB includes CGI and UE location information, if available.
In order to assist the UE to register to a PLMN in the country where UE is located, below please find the CR[2] of TS 23.502 clarifying what AMF should take actions during the initial registration.
[bookmark: _Toc59100308]4.2.2.2.2	General Registration
	For NR satellite access, if the AMF can determine based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that the UE is attempting to register to a PLMN that is not allowed to operate at the present UE location, then the AMF should reject the Registration Request indicating a suitable Cause value and, if known in AMF, the country of the UE location. Otherwise, e.g. if the AMF is not aware of the UE location with sufficient accuracy to make a final decision, the AMF proceeds with the Registration procedure and may initiate UE location procedure as specified in TS 23.273 [51], clause 6.10.1 and be prepared to deregister the UE if the information received from LMF proves that the UE is registered to a PLMN that is not allowed to operate in the UE location.
[bookmark: _Hlk62819889][bookmark: _Hlk62819902]NOTE 4:	The location information cannot be guaranteed to be sufficiently accurate for the AMF to determine in all cases the country where UE is located.
NOTE 5:	Some countries use multiple MCCs and some MCCs, such as 901, can be allowed in multiple countries and therefore the UE can register in a PLMN with MCC different from the one returned to the UE.
	Upon receiving a Registration Reject with the country in which the UE is located, the UE shall attempt to register to a PLMN that is allowed to operate at the UE location as specified in TS 23.122 [22].
If the AMF is not aware of the UE location with sufficient accuracy to make a final decision, the AMF proceeds with the Registration procedure and may initiate UE location procedure as specified in TS 23.273 at first.
The existing LCS procedure doesn’t support any procedure before the registration accept, i.e. from step 1 Registration Request to step 21Registration Accept /step 22 in TS23.502 [3]. 
So UE location with sufficient accuracy is not mandatary from network side during the registration procedure.


Figure 4.2.2.2.2-1: Registration procedure
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Observation 2: There is no new requirement on LCS to report UE’s location during the registration procedure in NTN Rel-17.
The CR 2482 [2] also gives the solution that the AMF may initiate UE location procedure as specified in TS 23.273 after finish the registration procedure in order to get the sufficient accuracy of UE location from LMF.
Observation 3: AMF may initiate UE location procedure as specified in TS 23.273 to get the sufficient accuracy of UE location from LMF after finishing the registration procedure in NTN Rel-17.
The existing LCS procedure already supports AMF to retrieve the sufficient accuracy of UE, e.g. A-GNSS positioning method after the the registration procedure, following from the step 1b to 5b in TS 38.305 (Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN)[4].


Figure 5.2-1: Location Service Support by NG-RAN
So the existing LCS procedure and positioning method can support the requirement on UE’s location from AMF for NTN in Rel-17.
Proposal 2: There is no issue associated to the existing LCS application protocols when network assists the UE to register to a PLMN in the UE location country for NTN in Rel-17.
3	Conclusion
Based on the discussions in section 2, the following observations and proposals have been made on network selection impact on existing LCS framework:
Observation 1: UE should use its awareness of its location when selecting a PLMN that is allowed to operate in the country of the UE location.
Observation 2: There is no new requirement on LCS to report UE’s location during the registration procedure in NTN Rel-17.
Observation 3: AMF may initiate UE location procedure as specified in TS 23.273 to get the sufficient accuracy of UE location from LMF after finishing the registration procedure in NTN Rel-17.

Proposal 1: There is no issue associated to the existing LCS application protocols when UE selects a PLMN from UE side.
Proposal 2: There is no issue associated to the existing LCS application protocols when network assists the UE to register to a PLMN in the UE location country for NTN in Rel-17.
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