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1 Introduction
In the RAN2#122 meeting, the network verified UE location was briefly discussed and some agreements were made as below [1].

RAN1 also made some agreement on UE location verification in the RAN1#113 meeting as following [2]:

In this contribution, we will further discuss signalling procedures for network verified UE location and provides some suggestions.
2 Discussion
Since RAN decide to prioritize the specification of necessary enhancements to multi-RTT to support NTN verified UE location assuming a single satellite in view, we discuss the signalling procedures for multi-RTT positioning with a single satellite in view. The following is the multi-RTT positioning procedure for TN.
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Figure 1: Multi-RTT positioning procedure
According to the above multi-RTT positioning procedure, the UE measures the PRS from neighour gNB/TRP and reports the measurement (UE Rx-Tx time difference) to LMF, both serving gNB/TRP and neighbour gNB/TRP measure the SRS and report the measurement (gNB Rx-Tx time difference) to the LMF. For NTN, it was agreed that a single satellite in view is high priority, so the Multi-RTT positioning procedure without neighbour gNB/TRP involved for TN is the baseline for NTN.
Proposal 1: The multi-RTT positioning procedure of TN without any neighbouring gNB/TRP involvement is the baseline for multi-RTT positioning of NTN when only a single satellite is visible.
Regarding the multi-RTT positioning with single satellite in view, the key point is that the serving gNB should provide multiple gNB Rx-Tx time difference measurements with different measurement time to LMF, and UE should provide multiple UE Rx-Tx time difference measurements on the PRS from the serving gNB with different measure time to LMF as well. LMF could configure UE and gNB to report the positioning measurement periodically, in this way, the UE and gNB should send multiple LPP and NRPPa message respectively. LMF also could configure the UE and gNB to report multiple positioning measurements in one shot report and LMF may indicate the multiple measurement time to UE and gNB.
Proposal 2: The serving gNB/TRP should provide multiple gNB Rx-Tx time difference measurements with different measurement time to LMF and UE should provide multiple UE Rx-Tx time difference measurements on the PRS from the serving gNB with multiple measurement times to LMF respectively.
Proposal 3: LMF could configure UE and gNB to report the positioning measurement periodically or configure the UE and gNB to report multiple positioning measurements in one shot report. 
In TN, the location of the TRP/gNB is fixed, but for NTN, the location of the satellite keeps changing, the satellite location should be provided to LMF for LMF calculating the UE location, therefore, RAN1 agreed that satellite ephemeris information should be available at the LMF. We think there are following solutions for LMF to acquire the ephemeris data.
Solution 1: gNB provides the ephemeris data to LMF
Since the gNB should perform multiple positioning measurements, the ephemeris data may be different when gNB performs the positioning measurement at different time. The gNB could provide the ephemeris data to LMF with the positioning measurement, for instance, the ephemeris data can be carried in the NRPPa measurement response message.

Solution 2: UE reports the ephemeris data to LMF

Similar to gNB, the UE could provide the ephemeris data to LMF with the positioning measurement as well, for instance, the ephemeris data can be carried in the LPP provide information message.

Solution 3: OAM configures the ephemeris data to LMF
Proposal 4: The following solutions are considered for LMF acquiring the ephemeris data:

· gNB provides the ephemeris data to LMF by NRPPa message
· UE reports the ephemeris data to LMF by LPP message
· OAM configures the ephemeris data to LMF
RAN1 agreed that common TA information should be reported at least from gNB to LMF. Considering the common TA could be changed for different positioning measurement, the gNB reports the common TA with positioning measurement.
Proposal 5: gNB reports the common TA with positioning measurement by NRPPa measurement response message.

In the last meeting, the cell change was discussed and there is a view that the network verified UE location should consider cell changes. However, in TN, the service continuity of UL positioning and DL+UL positioning for RRC connected UE is not discussed, which means the cell changes might not be supported for RRC connected UE positioning in TN.
Proposal 6: The cell changes for network verified UE location are not considered in Rel-18. 
3 Conclusions 
In this contribution, we have discussed the UE location verification and provide the following proposals:
Proposal 1: The multi-RTT positioning procedure of TN without any neighbouring gNB/TRP involvement is the baseline for multi-RTT positioning of NTN when only a single satellite is visible.
Proposal 2: The serving gNB/TRP should provide multiple gNB Rx-Tx time difference measurements with different measurement time to LMF and UE should provide multiple UE Rx-Tx time difference measurements on the PRS from the serving gNB with multiple measurement times to LMF respectively.
Proposal 3: LMF could configure UE and gNB to report the positioning measurement periodically or configure the UE and gNB to report multiple positioning measurements in one shot report.
Proposal 4: The following solutions are considered for LMF acquiring the ephemeris data:
· gNB provides the ephemeris data to LMF by NRPPa message
· UE reports the ephemeris data to LMF by LPP message
· OAM configures the ephemeris data to LMF
Proposal 5: gNB reports the common TA with positioning measurement by NRPPa measurement response message.
Proposal 6: The cell changes for network verified UE location are not considered in Rel-18.  REF _Ref131696676 \h 
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Agreement：


1.	In order to resolve the mirror point ambiguity issue, the network relies on the legacy signaling and procedure to configure NTN UE to measure and report neighbor cells or reference signals/beams. No spec changes to radio interface are needed from RAN2 perspective. Unclear if changes are needed to other interfaces, NRPPa protocol (RAN2 will no longer discuss this)


Working Assumption: 


1.	A Rel-18 UE capability is needed for indicating whether UE supports the feature of network verified UE location in NR NTN network





Agreement


1. For network verified UE location in NTN, satellite ephemeris information should be available at the LMF.


2. For network verified UE location in NTN common TA information should be reported at least from gNB to LMF. 


Working assumption


In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.
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