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1	Introduction
In NR Rel-18 WI on NTN enhancement, there are FFSs pending for further discussions. We address these FFSs in this contribution.
[bookmark: _Ref178064866]2	Discussion
The multi-RTT positioning method (as specified in TS 38.305) with a single satellite in view is used to determine the UE location. In this case, both the UE and the serving gNB/satellite need to provide multiple RX-TX time difference measurements at multiple time instances to the LMF for positioning, where the satellite at each time instance is modelled as a separate TRP. The LMF computes the UE’s location taking RX-TX time differences and the satellite/TRP’s positions at multiple time instances as inputs. Such behaviours are contrast to the existing RAT dependent positioning framework, where each TRP is static and all TRPs have different physical locations. It would be beneficial to capture such LMF behaviours in specs in order to show the difference between NTN positioning with a single satellite in this release and the existing RAT dependent positioning framework. It is most suitable to capture this in Stage 2 spec.

[bookmark: _Toc145616690][bookmark: _Toc149824357]it is beneficial to capture in specs that the same satellite at different time instances is modelled as a separate TRP, which can show the difference between NTN positioning with a single satellite in this release and the existing RAT dependent positioning framework.


[bookmark: _Toc149824415]Capture in Stage 2 spec that both the UE and the serving gNB/satellite need to provide multiple RX-TX time difference measurements at multiple time instances to the LMF for positioning where the satellite at each time instance is modelled as a separate TRP.

We have prepared a corresponding TP in the appendix.

[bookmark: _Toc149824416]Adopt the TP for 38.300 running CR captured in Appendix.
Companies have suggested that, with a single satellite in positioning, the UE shall be able to provide RX-TX measurement results at different time instances in separate report messages by default. Meanwhile, in order to reduce latency and signalling overhead, the UE shall be also able to provide RX-TX measurement results at different time instances in a one-shot report.

NR-Multi-RTT-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-SignalMeasurementInformation-r16
											NR-Multi-RTT-SignalMeasurementInformation-r16
																					OPTIONAL,
	nr-Multi-RTT-Error-r16					NR-Multi-RTT-Error-r16					OPTIONAL,
	...,
	[[
	nr-Multi-RTT-SignalMeasurementInstances-r17
											SEQUENCE (SIZE (1..maxMeasInstances-r17)) OF
												NR-Multi-RTT-SignalMeasurementInformation-r16
																	OPTIONAL	--Cond batchUEA
	]]
}
[bookmark: _Toc149824358]The UE can already provide RX-TX measurement results at different time instances in a one-shot report.

By checking ASN.1 code in the LPP, it is already feasible for the UE to provide multiple measurement instances in the same report message. Given an example that, the UE needs to provide measurement results at three time instances, i.e., T1, T2 and T3, the UE can just include measurement results on the three time instances as the three measurement insantances in the same report message.

[bookmark: _Toc149824417]There is no spec change in LPP foreseen for UE to report RX-TX time difference measurements at different time instances in separate or the same report message(s).

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	it is beneficial to capture in specs that the same satellite at different time instances is modelled as a separate TRP, which can show the difference between NTN positioning with a single satellite in this release and the existing RAT dependent positioning framework.
Observation 2	The UE can already provide RX-TX measurement results at different time instances in a one-shot report.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Capture in Stage 2 spec that both the UE and the serving gNB/satellite need to provide multiple RX-TX time difference measurements at multiple time instances to the LMF for positioning, where the satellite at each time instance is modelled as a separate TRP.
Proposal 2	Adopt the TP for 38.300 running CR captured in Appendix.
Proposal 3	There is no spec change in LPP foreseen for UE to report RX-TX time difference measurements at different time instances in separate or the same report message(s).

4 Appendix
4.1 Text proposal to 38.300 running CR
The changes are highlighted in yellow. 
16.14.9	Verification of UE location
The verification of UE location procedure (as specified in [3]) can be triggered by the CN only when the UE is in RRC CONNECTED. NTN UE does not support positioning measurement and report in RRC INACTIVE for UE location verification. The procedure re-uses the LCS framework to the LMF with the LPP and NRPPa positioning protocols.
The multi-RTT positioning method (as specified in TS 38.305) with a single satellite in view is used to determine the UE location. Both the UE and the serving gNB/satellite need to provide multiple RX-TX time difference measurements at multiple time instances to the LMF for positioning, where the satellite at each time instance is modelled as a separate TRP. To solve the mirror point ambiguity, the measurements reported by RAN should include the information of the cells on the opposite side.
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