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1 Introduction
Currently, RAN1 has completed the work related to Rel-18 NR NTN. According to RAN1's conclusion, there may be some potential RAN3 impacts to support network verification of UE location. RAN3 discussed relevant issues but did not reach a consensus in the previous meeting. This contribution will provide the observations and proposals accordingly.
2 Discussion
· Issue #1: Location verification solution:
The RAN1#114 meeting [1] has the following 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
RAN1 concluded that existing E-CID method could be used to solve the problem of mirror positions ambiguity that might appear according with the geometry when multi-RTT positioning method with a single satellite. Some companies point out that introducing the Mapped Cell ID in NRPPa may be beneficial for supporting RAN1's agreement. On the RAN3#121-bis, we have listed 5 possible solutions: 
Opt1: Reusing the existing NR-CGI IE to transfer the mapped Cell ID.
Opt2: Include mapped Cell ID in Measurement Quantities Value IE for E-CID MEASUREMENT INITIATION REQUEST NRRPa message and Define a new Mapped Cell ID IE in E-CID Measurement Result information element
Opt3: By implementation
Opt4: Provide additional indication from LMF to gNB on the top of the mapped Cell ID
Opt5: Provide the right or left of the satellite obit from gNB to LMF
Firstly, the premise of the above solution is that the NG-RAN node can determine the mapped cell ID based on certain means (e.g. satellite beam information), and this information should be considered reliable to some extent. On this basis, we think that opt1 is the simplest way. Currently, RAN3 has already specified in which case the cell ID used in NTN corresponds to a Mapped cell ID, and the corresponding text is captured in TS 38.300. It is not necessary to explicitly indicate whether the cell ID is a Mapped cell ID in the stage-3 spec, as the information related to Mapped cell ID information has already been pre-configured in the RAN and core network of NTN. Opt2, 4, and 5 will bring additional spec impacts, and it is questionable what benefits can be added by introducing additional indicators. Hence, reusing existing Cell ID IE in the E-CID measurement and reporting procedure is sufficient. We can capture relevant text in stage-2 description, if necessary.
Proposal 1: In the E-CID method, reusing the existing NR-CGI IE to transfer the mapped Cell ID.
Proposal 2: “Mapped Cell ID” used in the E-CID method for network verified UE location does not have the stage-3 specification impact.
In addition, as RAN1 agreed that common TA information should be reported from gNB to LMF, it is proposed to introduce the Common TA Information in the TRP Measurement Result IE of the MEASUREMENT REPORT message.
Proposal 3: It is proposed to introduce the Common TA Information in TRP Measurement Result IE.

· Issue #2: The availability of dynamic TRP information in LMF
Whether the NTN related configuration information, e.g., Ephemeris info of the satellites, Association between the satellite and TRP ID are dynamic information？
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?
For TN the TRP Information exchange works well as the location of TRP is fixed. In the case of NTN, the TRP is on the Satellite and the location changes with the movement of NGSO satellite. Therefore, how to coordinate the changeable location of a TRP/Satellite between NTN-gNB and LMF should be considered.
In addition, RAN1 agreed that satellite ephemeris information should be available at the LMF for UE location verification. One way is to provide the real-time location of NTN cell TRP to LMF via the TRP information exchange procedure, but this will result in an increase in signaling load on the NG interface. Alternatively, the most straightforward way is to use OAM to configure the necessary information to LMF, including the ephemeris of satellites, and the association between the TRP and the satellite (as proposed in [3]). 
Furthermore, we have noticed that in the case of configuring satellite ephemeris information for LMF via OAM, the problem of the maximum altitude in NRPPa not meeting the requirements of NTN scenarios may also be resolved. 
Proposal 4: For NTN, satellite ephemeris information should be configured to the LMF via OAM.
Proposal 5: Association between the satellite(s) and TRP ID should also be configured to LMF via OAM.
For P3, we think that there is no need to limit the usage of legacy TRP exchange procedure for NTN, as we agreed in Rel-17 on exchanging neighboring cell information between NTN-gNB.
In addition, RAN3 has received the LS from RAN2 on NW verified UE location failure during cell change [4]. This LS provides the following possible scenarios that may need to be taken into account to avoid delay in UE location verification procedure.
Scenario 1: Handover between TN and NTN where LMF needs to be aware that UE capabilities may be different.
Scenario 2: Satellite switch with PCI unchanged where SRS and PRS configurations remain the same, but LMF would need to have updated satellite information.
Scenario 3: Intra-gNB handover
For scenario 1, if the UE performs the handover between TN and NTN during NW verified UE location process, which results in UE location failure, gNB shall respond LMF with a MEASUREMENT FAILURE message with an appropriate cause value, such as Serving NG-RAN node change.
For scenarios 2 and 3, if it is assumed that satellite ephemeris information and the association between the satellite(s) and TRP ID are available in LMF, the existing positioning request and measurement reporting procedure can work well during the switching of service satellites (e.g. reporting multiple measurement results via different satellites/TRPs at different times). If the above information is configured to LMF via OAM, it is expected that no further enhancement of NRPPa signaling is required during the switching of service satellites. However, NW verified UE location is a best effort solution, considering that there is no gNB change in the case of UE location verification failure during cell change, gNB can avoid reporting the incorrect measurement result to LMF by implementation.
Furthermore, since latency is not the main issue in NTN location verification, it may not be necessary to introduce new cause values for UE location verification failures.
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3 Conclusions
In this contribution, we discussed the potential RAN3 impacts to support network verification of UE location and have the following proposals:
Proposal 1: In the E-CID method, reusing the existing NR-CGI IE to transfer the mapped Cell ID.
Proposal 2: “Mapped Cell ID” used in the E-CID method for network verified UE location does not have the stage-3 specification impact.
Proposal 3: It is proposed to introduce the Common TA Information in TRP Measurement Result IE.
Proposal 4: For NTN, satellite ephemeris information should be configured to the LMF via OAM.
Proposal 5: Association between the satellite(s) and TRP ID should also be configured to LMF via OAM.
Proposal 6: All scenarios proposed by RAN2 are supported by current NRPPa, so there is no need to enhance NRPPa signalling for UE location verification during handover.
4 References
[1]	Chairman’s Notes, 3GPP TSG RAN1 #114 meeting.
[2]	Chairman’s Notes, 3GPP TSG RAN3 #121-bis meeting.
[3] 	R3-235215, Consideration on OAM requirements for UE location verification, CATT, Ericsson, Huawei.
[4] 	R2-2311324, LS on NW verified UE location failure during cell change, RAN2(Qualcomm).
4 / 4
