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1Introduction
In this contribution, we will further discuss the positioning architecture aspects to support the UE location verification. After RAN1#114, the standardization work of RAN1 was finished basically. Base on the discussion of the last RAN3 meeting and the agreement of RAN1, we will provide the observations and proposals accordingly.
2. Discussion
2.1 OAM requirements for UE location verification
Whether the NTN related configuration information, e.g., Ephemeris info of the satellites, Association between the satellite and TRP ID are dynamic information？
To realize the single satellite verification, 3~4 time points should be selected to perform corresponding positioning measurement. The typical scenario for single satellite verification could be illustrated with the figure below:


Figure 1: Single satellite UE location verification
To support the positioning measurements in NTN, it could be assumed a TRP is associated with a satellite (LEO/MEO/GEO).
Proposal 1: For NTN UE location verification, we should assume a TRP is associated to a satellite.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In RAN1#114bis meeting, the following conclusions and agreements were achieved for NTN positioning:
Agreement:
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.

Observation 1: RAN1 agreed that ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.
LMF should know the accurate location of the satellite(s) involved in UE location verification at any given time. The most straightforward way is to use OAM to configure the necessary info to LMF. The ephemeris info is “Semi-static”, which can be considered as static for a period. Whether the NTN related configuration information is dynamic or not, the ephemeris info could be provided to LMF directly, just like what is configured to the gNB. 
In the legacy NRPPa positioning procedures, the measurement request and report is based on the TRP ID. Thus, to reuse the existing NRPPa procedures as much as possible, the association between the satellite and the TRP ID should also be configured to the LMF. With above, LMF could obtain the precise position of the TRP for each measurement result.
And the last RAN3 meeting has discussed the OAM configuration requirements for UE location verification, the following proposals have been captured in RAN3#121bis agenda:
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.



Proposal 2: Ephemeris info of the satellites should be configured to the LMF via OAM.
Proposal 3: Association between the satellite and TRP ID should also be configured to LMF via OAM.
Corresponding stage 2 draft CR for TS 38.305 is provided in [2], the stage 2 TP for TS 38.300 is provided in [3]. According to the current UE location verification mechanism defined in SA2, SA2 has not reached a clear conclusion on whether LMF knows ephemeris information for network verified UE location in NTN. And besides that, we should also send LS to SA2 and SA5, to indicate the OAM requirement for the LMF to make support of network based UE location verification. The draft LS is provided in the section 5.
Observation 2: SA2 has not reached a clear conclusion on whether LMF knows satellite ephemeris information for network verified UE location in NTN.
Proposal 4: Discuss and agree the stage 2 draft CR to TS 38.305 in [2], stage 2 TP to TS 38.300 in [3] to capture corresponding OAM requirement.
Proposal 5: Send the LS to SA2 and SA5 (CC RAN1, RAN2) on the OAM requirement for UE location verification.
3. Conclusion
In this contribution, we briefly analysed the potential RAN3 impact to support the UE location verification. Based on the discussion, we provided the following observations and proposals:
Observation 1: RAN1 agreed that ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.
Proposal 1: For NTN UE location verification, we should assume a TRP is associated to a satellite.
Proposal 2: Ephemeris info of the satellites should be configured to the LMF via OAM.
Proposal 3: Association between the satellite and TRP ID should also be configured to LMF via OAM.
Observation 2: SA2 has not reached a clear conclusion on whether LMF knows satellite ephemeris information for network verified UE location in NTN.
Proposal 4: Discuss and agree the stage 2 draft CR to TS 38.305 in [2], stage 2 TP to TS 38.300 in [3] to capture corresponding OAM requirement.
Proposal 5: Send the LS to SA2 and SA5 (CC RAN1, RAN2) on the OAM requirement for UE location verification.
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5. Draft LS to SA5
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Release:	Rel-18
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1. Overall Description:
RAN3 have discussed the positioning architecture aspects to support network based UE location verification for NR NTN. To reuse the existing Positioning procedures as much as possible, RAN3 identifies the potential OAM requirements for the LMF.
The following NTN related parameters shall be provided by O&M to the LMF, which participates in the network based UE location verification for NTN:
-	Ephemeris information describing the orbital trajectory information or coordinates for the NTN payload. This information is provided on a regular basis or upon demand to the LMF;
-	Association between the satellite (Ephemeris information) and the TRP ID.

2. Actions:
To SA5:
ACTION: RAN3 respectfully requests SA5 to take the above information into consideration in their future work.

3. Date of Next TSG-RAN WG3 Meetings:
RAN3#123	       Feb. 26th – Mar. 1st  	2024		Athens, GR
RAN3#123-bis	       15 – 19 Apr.	2024		China (TBD), CN
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