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Introduction
[bookmark: _Ref473802466][bookmark: _Ref462669569]In this contribution, we discuss the remaining issues for network verified UE location for NR NTN 
Discussion
In this section, we provide our view on the mechanism for reporting the measurement results of positioning information from UE to LMF, discussed in [1, section 6].

[bookmark: _Hlk149749147]In accordance with the Rel-17 positioning, there are three ways for triggered UE to report its measurement results [2],[3]:
· Periodical reporting: a single request message triggers multiple measurement reports at a particular interval
· Event-based reporting: triggers a single measurement report each time the primary cell has changed
· Response time-based reporting:  a single request message triggers a single report within a given response time
and details are indicated by CommonIEsRequestLocationInformation which carries common IEs for a request location information LPP message type [3].

	CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
}
...

PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}

TriggeredReportingCriteria ::=		SEQUENCE {
	cellChange							BOOLEAN,
	reportingDuration					ReportingDuration,
	...
}

ReportingDuration ::=				INTEGER (0..255)
...



For periodical reporting, the periodicalReporting IE indicates that periodic reporting is requested. In periodical reporting, a single request message triggers multiple measurement reports (1, 2, 4, 8, 16, 64, and infinity) at a particular interval (1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds). From the conclusion derived in RAN1#111 in which the maximum required over-the-air latency reported is 180s, periodical reporting can be applied to Multi-RTT in NR NTN with modification of the interval configuration up to 180s.

	Conclusion:
For network verification of UE location in NR NTN with single satellite in view with multi-RTT positioning: 
· From RAN1 perspective, if the UE’s Rx-Tx time difference measurements report can be assumed to be trusted, multi-RTT positioning method using Rx-Tx time difference measurements can meet the accuracy requirement of less than 10km with 90% confidence, in case of:
· At least LEO600 based deployment
· Earth fixed cells
· Earth moving cell at least if UE dwell time within the cell is enough to perform at least two RTT measurements
· Note: the required over-the-air latency reported in evaluations ranged from less than 10s up to 180s



For response time-based reporting, a single request message triggers a single report within a given response time by responseTime in qos filed. The responseTime filed shall be ignored by UE when periodicalReporting IE is included in CommonIEsRequestLocation-Information [3]. From multiple request messages multiple measurement reports can be received, and periodical reporting can be applied to Multi-RTT in NR NTN without update. To reduce the signaling overhead, changes to support multiple reporting may be considered.  

For event-based reporting, the triggeredReporting IE indicates that triggered reporting is requested, and the triggeredReporting field shall be ignored by the target device if the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation [3]. In an NTN environment, PCI can be frequently changed according to LEO movement and the event-based reporting may result in large signaling overhead. 

Observation 1: All the Rel-17 methods triggering UE to report measurement results can be applied without changes in Multi-RTT positioning for NR NTN.
Observation 2: The event-based reporting may result in large signaling overhead in NTN. 

Proposal: RAN1 can consider the mechanism for reporting the measurement results of positioning information of LPP for enhancement of NR NTN or can be treated by implementation.





Conclusions
In this contribution, we discussed the specifications for network-verified UE location for NTN. Our proposals are summarized below.
Proposal: RAN1 can consider the mechanism for reporting the measurement results of positioning information of LPP for enhancement of NR NTN or can be treated by implementation.
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