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Abstract: Propose to include NR, eMTC and NB-IoT coarse location reporting considering regulatory requirements if a LS is needed to SA1.
1. Introduction
Coarse location reporting for NB-IoT UEs to enable MME to verify NB-IoT UE location was triggered by R2-2311326 (S2-2401847).
To meet the regulatory requirements, it is essential to verify the location of UE. There are currently two methods for UE location verification, as outlined in Table-1. 
Table 1: review of location verification in R17 and R18
	
	
	Coarse location reported by UE
	Network positioning method

	
	UE types
	R17
	R18
	R17
	R18

	NR NTN
(5GS)
	NR UEs
	Yes, via RRC
	Yes, via RRC
	No
	Yes
(multi-RTT)

	IoT NTN
(EPS)
	BL UEs
	Yes, via RRC
	Yes, via RRC
	No
	No

	
	UEs in enhanced coverage
	Yes, via RRC
	Yes, via RRC
	No
	No

	
	NB-IoT UEs
	No
	No
(Subject to the endorsed CR 3762 in TS23.401, CR 0438 in TS23.271)
	No
	No



Option#1: this solution involves the core network determining the location based on the coarse location reported by the UE, specially:
· For NR UEs, the coarse location reporting is realized via RRC procedures, under condition of AS security is established, UE is consented to send the UE location and RAN requested this information, this is valid in both R17 and R18;
· For BL UEs and UEs in enhanced coverage, same coarse location reporting procedures as NR UEs;
· For NB-IoT UEs, it was firstly introduced in SA2#160AHE, where the coarse location is reported via NAS procedure, under condition of NAS security mode is established, and MME request. After receiving this coarse location, MME with further check the UE location from E-SMLC. Even though E-SMLC is involved, there is no relationship with LPP. NB-IoT UEs do not need to support LPP. This will be valid only in R18, if CR 3762 in TS23.401, CR 0438 in TS23.271 are agreed.
Option#2: this solution is core network-initiated verification, accomplished by interacting with the Location Services (LCS) system. However, this method necessitates UE support for Location Protocol (LPP). Network relies on the 3GPP positioning methods to obtain the UE location and do the verification.
· For NR UEs, option#2 is supported in R18 only (documented as RP-230809).
· For BL UEs and UEs in enhanced coverage, option#2 is not supported
· For NB-IoT UEs, option#2 is not supported.
Observation 1:  about option#1, there is concern regarding whether relying solely on UE-reported coarse location for location verification is sufficient to meet regulatory requirements, as discussed in S2-2400417. It is valid for all kinds of satellite terminals, i.e. NR UEs, BL UEs, UEs in enhanced coverage, and NB-IoT UEs, which is not merely for NB-IoT UEs. The concern may relate to UE fraud, e.g. not reporting real coarse location to the network.
Proposal 1: if SA1 is consulted about whether coarse location reported by UE is sufficient or not, it is proposed to include all satellite terminal types (NR UEs, BL UEs, UEs in enhanced coverage, NB-IoT UEs) into consideration, not merely NB-IoT UEs. 
Observation 2: NB-IoT UEs lack the support of location verification in both R17 and R28, however, NB-IoT UEs with satellite access will have commercial deployments soon, it is necessary to enable the location verification of NB-IoT UEs.
Proposal 2: it is proposed to agree CR 3762 in TS23.401, CR 0438 in TS23.271 instead of only endorsed them, or wait feedbacks from SA1.
Observation 3: if option#1 is not enough for the location verification, option#2 is necessary. However, only NR UEs are enhanced to support the 3GPP supported positioning methods, e.g. send/calculate location information (measurement data/location) to LMF via LPP.
Proposal 3: it is proposed to support option#2 for all IoT type UEs, i.e. BL UEs, UEs in enhanced coverage and NB-IoT UEs if option#1 is viewed as insufficient for location verification.
. 
2. Proposal
Based on the above observations, we have the following proposals:
Proposal 1: if SA1 is consulted about whether coarse location reported by UE is sufficient or not, it is proposed to include all satellite terminal types (NR UEs, BL UEs, UEs in enhanced coverage, NB-IoT UEs) in the LS, not merely NB-IoT UEs. 
Proposal 2: it is proposed to agree CR 3762 in TS23.401, CR 0438 in TS23.271 instead of only endorsed them, or wait feedback from SA1.
Proposal 3: it is proposed to support option#2 for all IoT type UEs with satellite access, i.e. BL UEs, UEs in enhanced coverage and NB-IoT UEs if option#1 is viewed as insufficient for location verification.
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