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Introduction
In RAN2#123 meeting, RAN2 discussed several aspects of network verified UE location [1]:
	UE capability and NW behaviour
· A Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network (FFS whether this is an additional capability on top of FG 44-3)
· RAN2 assumption is that how the network handles the access to NR NTN cells for R18 UEs that do not support the new Rel-18 NR NTN capability to support network verified UE location is up to NW implementation, with no need for specs impact (RAN2 can still introduce needed changes to RAN2 specs for this, if requested by other groups)
Cell change handling
· Continue the discussion on this next time


In this contribution, we discuss some remaining aspects on network verified UE location based on progress in RAN1 on NR NTN discussion. 
Discussion
In RAN#101 meeting, RAN approved the revised WID “NR NTN enhancements [2]” that prioritizes the specification of necessary enhancements to multi-RTT to support network verified UE location in NTN.
	4.1.3	Network verified UE location

Based on RAN1 conclusions of the study phase, RAN to prioritize the specification of necessary enhancements to multi-RTT to support the network verified UE location in NTN assuming a single satellite in view [RAN1, 2, 3, 4]. 

Note 1: Enhancements assume reuse of the RAT dependent positioning framework
Note 2: The target accuracy for position verification purposes is as documented in clause « recommendations » of the 3GPP TR 38.882 (i.e. 10 km granularity)
Note 3: Multiple satellite in view by the UE may be considered if time allows
Note 4: The enhancements may be subject to relevant SA WGs (e.g. SA3/SA3-LI) feedbacks on the reliability of UE reports involved
Note 5: The enhancements should take into account the mirror-image ambiguity
Note 6: Network verified UE location is an optional UE feature




Observation 1: RAN2 to prioritize enhancement of multi-RTT to support the network verified UE location in NTN, assuming a single satellite in view.
In RAN2#123 meeting, RAN2 agreed the need for a Rel-18 UE capability to support the feature of network verified location [1]:
	1. A Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network (FFS whether this is an additional capability on top of FG 44-3)


However, it was not clear whether this would be an additional UE capability. In our understanding, considering the RAN prioritization of enhancement of multi-RTT method, we could assume that:
Observation 2: A Rel-18 UE capability to support enhanced multi-RTT is indicated to the network.
In RAN1#114 meeting [3], RAN1 also discussed aspects of network verified UE location for NR NTN The following are the main topics of this discussion [4] and [5]: 
	· Topic#1 Combination of UE and gNB receive-transmit time difference
· Topic#2 Impact of timing drift: between the time the PRS is received at the UE and the time the SRS is received at the gNB. 
· Topic#3 The reference points for the gNB Rx – Tx time difference in NTN
· Topic#4 Assistance information for Multi-RTT positioning with single Satellite: some additional assistance data may need to be exchanged between gNB and LMF via NRPPa procedures and/or between UE and LMF via LPP procedures.
· Topic#5 The granularity and the reporting range of Rx-Tx time difference in NTN
· Topic#6 Solving the mirror position ambiguity: For UE location verification in case of single satellite, multi-RTT method cannot distinguish between the mirror positions on either side of the orbital plane and other input(s) is (are) required to resolve this ambiguity.


The following are some of RAN1 conclusions/agreements on above topics [3]: 
	Agreement
The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on the following: 
· UE reports the actual index difference between subframe j and subframe i 
· The uplink subframe j is closest in time to the DL subframe #i received from the TP 
· The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported

Agreement
Confirm the working assumption with the additional note below:

Working assumption
In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.
Note: This does not imply that the actual gNB receive-transmit time difference measurement is necessarily made at the uplink time synchronization reference point

Conclusion
No need to support common TA information report from UE to LMF with consideration that common TA information report from gNB has been agreed supported.
Conclusion
To resolve the mirror positions ambiguity for multi-RTT positioning, the following methods can be used without RAN1 specification impact from RAN1 perspective:
· by gNB or LMF implementation
· existing ECID method
· UL-AoA

Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.



Observation 3: Existing ECID method maybe used to resolve the minor positions ambiguity for multi-RTT positioning.
Observation 4: Ephemeris information including accurate satellite position and velocity at the time of measurement is provided to LMF for UE location verification. 
[bookmark: _GoBack]Proposal 1: RAN2 to discuss any specification impact in relation to latest RAN1 agreements on multi-RTT positioning. 

Conclusions
In this contribution, we discussed some of the remaining aspects on network verified UE location based on progress in RAN1 on NR NTN discussion. The following are the observations and proposal in this contribution: 
Observation 1: RAN2 to prioritize enhancement of multi-RTT to support the network verified UE location in NTN, assuming a single satellite in view.
Observation 2: A Rel-18 UE capability to support enhanced multi-RTT is indicated to the network.
Observation 3: Existing ECID method maybe used to resolve the minor positions ambiguity for multi-RTT positioning.
Observation 4: Ephemeris information including accurate satellite position and velocity at the time of measurement is provided to LMF for UE location verification. 
Proposal 1: RAN2 to discuss any specification impact in relation to latest RAN1 agreements on multi-RTT positioning. 
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