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Introduction
In RAN2#123bis meeting, RAN2 discussed main aspects of network verified UE location and agreed the following [1]:
	Multi-RTT positioning measurements
1. Add in NR-Multi-RTT-SignalMeasurementInformation the measurements relevant to RAN1 agreed offset (e.g., the actual index difference between subframe j and subframe i and the DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period) with detailed definition referred to RAN1 agreements.
Providing Ephemeris and corresponding time information (e.g., epochTime) to LMF
2. Ephemeris and corresponding time information (e.g., epochTime) is not provided by the UE. How this is provided to the LMF is up to RAN3 (can come back to see whether the problem that the UE could use a different ephemeris – and then should report it back to the gNB – is a valid case to consider)
UE capability and NW behaviour
3. RAN2 assumes that FG 44-3 should be an LPP capability to be reported to the LMF (no need for other capabilities)
Solving the mirror position ambiguity
4. RAN2 understands that to solve the mirror point issue, the measurements reported by RAN should include the information of the cells on the opposite side

Cell change handling
· Send LS to RAN3 clarifying the scenarios of satellite switch cases and ask them how to handle it. Ask question whether existing cause value can be used to handle the satellite switch specially in case of RAN node has not changed.
· Include in the LS the RAN2 assumption that we expect no LPP impact (in HO/satellite switch). It is up to RAN3 to decide if any NRPPa signaling update is needed.


In this contribution, we discuss the following two points on network verified UE location based on the related discussion/agreements in RAN1 and RAN3:
1) Providing Ephemeris and corresponding time information (e.g., epochTime) to LMF, and 
2) E-CID method for network verified UE.
Discussion
Providing Satellite information to LMF
In RAN#123bis [1], RAN2 discussed the remaining issue of how to provide the satellite ephemeris and corresponding time information (e.g., epochTime) to LMF. More specifically, whether this information is provided to LMF by UE and gNB, only gNB, via OAM, or at least from gNB, as agreed in RAN1 [2], [3]: 
	RAN1#113 [2]:
Agreement
For network verified UE location in NTN, satellite ephemeris information should be available at the LMF.
For network verified UE location in NTN common TA information should be reported at least from gNB to LMF. 
RAN1#114 [3]:
Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF


Eventually, RAN2 concluded that the satellite ephemeris and corresponding time information is not provided by the UE to LMF, however, how is it provided is not clear (or up to RAN3) [1]:
	· Ephemeris and corresponding time information (e.g., epochTime) is not provided by the UE. How this is provided to the LMF is up to RAN3 (can come back to see whether the problem that the UE could use a different ephemeris – and then should report it back to the gNB – is a valid case to consider)


Observation 1: Whether the satellite ephemeris and corresponding time information is provided to LMF via OAM or gNB (i.e. the signalling based procedure) is up to RAN3 to decide.
However, in RAN3#121bis, RAN3 also discussed whether the satellite ephemeris information should be available at LMF via OAM configuration or gNB (i.e. signalling). However, there was no decision [4]: 
	OAM configuration:
P1: Ephemeris info of the satellites should be configured to the LMF via OAM.
P1: Ephemeris info of the satellites should be configured to the LMF via OAM.
P2: Association between the satellite and TRP ID should also be configured to LMF via OAM.
P3: The TRP related information exchange procedure can be applicable to NTN without any standard impact?
…
To be continued...


Observation 2: No decision in RAN3 that ephemeris information is configured to LMF via OAM. 
Moreover, in RAN1#114bis, RAN1 discussed several issues of network verified UE location in NR NTN, and concluded the following on the aspect of “common TA drift reporting” [5]: 
	Agreement
For network verified UE location in NTN common TA, parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time) can be reported from gNB to LMF.



Observation 3: RAN1 confirmed RAN2 agreement that there is no need for the UE to report the satellite information to the LMF, as this information can be reported by the gNB. 
[bookmark: _Ref142637761]Observation 4: Considering RAN1 and RAN3 discussions, it is not clear whether or which of the two options (i.e. via OAM or gNB), would be selected for providing the necessary satellite information to the LMF, for network verified UE location in NTN.
E-CID method for network verified UE
In RAN2#123bis, RAN2 discussed the issue of the mirror point ambiguity and agreed the following [1]:
	5. RAN2 understands that to solve the mirror point issue, the measurements reported by RAN should include the information of the cells on the opposite side



However, in RAN1#114, RAN1 agreed that the existing ECID method can be used to resolve the mirror positions ambiguity when using multi-RTT positioning method with a single satellite [3]:
	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


However, it is not clear whether it is feasible to reuse existing ECID measurement and reporting procedure for network verified UE location in NTN, or there is a need to enhance the ECID method. Moreover, any potential enhancement of ECID method could impact RAN2 specifications.
Proposal 1: RAN2 to discuss whether there is a need to enhance existing ECID method for network verified UE location in NTN.
Proposal 2: RAN2 to discuss any potential specification impact in case of the need to enhance existing ECID measurement and reporting procedure for network verified UE location in NTN.
Conclusions
In this contribution, we discussed the following two points on network verified UE location based on the related discussion/agreements in RAN1 and RAN3:
1) Providing Ephemeris and corresponding time information (e.g., epochTime) to LMF, and based on progress in RAN1 and RAN3 on NR NTN discussion. 
2) E-CID method for network verified UE
[bookmark: _GoBack]The following are the observations and proposals in this contribution: 
Observation 1: Whether the satellite ephemeris and corresponding time information is provided to LMF via OAM or gNB (i.e. the signalling based procedure) is up to RAN3 to decide.
Observation 2: No decision in RAN3 that ephemeris information is configured to LMF via OAM.  
Observation 3: RAN1 confirmed RAN2 agreement that there is no need for the UE to report the satellite information to the LMF, as this information can be reported by the gNB. 
Observation 4: Considering RAN1 and RAN3 discussions, it is not clear whether or which of the two options (i.e. via OAM or gNB), would be selected for providing the necessary satellite information to the LMF, for network verified UE location in NTN. 
Proposal 1: RAN2 to discuss whether there is a need to enhance existing ECID method for network verified UE location in NTN.
Proposal 2: RAN2 to discuss any potential specification impact in case of the need to enhance existing ECID measurement and reporting procedure for network verified UE location in NTN.
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