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Introduction
Last RAN3 meeting discussed UE location verification, and the following open issues are captured,
Whether the NTN related configuration information, e.g., Ephemeris info of the satellites, Association between the satellite and TRP ID are dynamic information？
The solution for Location verification solution in R18?
This contribution further discusses these open issues.
Discussion
Last RAN3 meeting further discussed the UE location verification, and two leftover issues are captured.
For the first open issue,
Whether the NTN related configuration information, e.g., Ephemeris info of the satellites, Association between the satellite and TRP ID are dynamic information？
The open issue is captured because RAN3 identified there might be a need for the LMF to know the association between the TRP ID and the satellite, and RAN1 has not discussed such association information at that time. Recall that at the time when this open issue was captured, we only had the following RAN1#113 agreement,
Agreement
For network verified UE location in NTN, satellite ephemeris information should be available at the LMF.
And according to the last RAN1#114 meeting achieved the following agreement,
Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.
Such association information has still not been discussed, so RAN3 needs to make a decision on how the LMF acquires the association information between the TRP ID and the satellite ID, as well as the ephemeris information.
Based on the discussion last meeting, there were two options on the table
· By OAM configuration
· By NRPPa signalling
As has been pointed out by some companies last meeting, different from the case of TN where the TRP information is quite static, the TRP information may change with time especially for LEO deployment (with earth-moving cell). As a result, in order to avoid frequent NRPPa signalling on the update of the TRP information, it is preferred and straight-forward for the LMF to obtain the TRP information with the help of the ephemeris information directly configured by OAM.
By following the similar logic, the association information between the TRP ID and the satellite ID can also be regarded as the TRP related information, which can also be handled by OAM configuration.
Proposal 1: The ephemeris information and the association information between the TRP and the satellite should be available at LMF via OAM configuration.
The next open issue is,
The solution for Location verification solution in R18?
Note that RAN1 has drawn the following conclusion regarding this issue last meeting,
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

In our understanding, the above three methods mentioned by RAN1 is complementary to the multi-RTT positioning in order to further resolve the mirror-image ambiguity issue, i.e. the multi-RTT method is the baseline method which is used for calculating the UE location, and E-CID is one of the complementary methods which further solves the mirror positions ambiguity.
Observation 1: The multi-RTT method is the baseline method which is used for calculating the UE location, and E-CID is one of the complementary methods which further solves the mirror positions ambiguity issue.
According to the discussion last meeting, different options are captured to solve such mirror positions ambiguity issue,
Location verification solution:
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
Based on the captured options, we can find that there are basically two types of approaches: one is to indicate the mapped cell ID from RAN to CN, while the other approach is to introduce additional information other than/on top of the mapped cell ID.
In our understanding, the original intention of using E-CID method as a potential solution is to indicate the mapped cell ID in the measurement result. So far we do not see any need to consider additional information other than the mapped cell ID, since the mapped cell ID is enough to solve the ambiguity issue.
Observation 2: It seems that reporting the mapped cell ID is enough to solve the mirror positions ambiguity issue, so no need to consider additional information.
So the next question is how LMF/CN acquire this reported mapped cell ID from NG-RAN. In our understanding, the current mechanism has enabled the CN to get the mapped cell ID by means of NGAP Location Reporting Procedures.
According to TS 38.300,
The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [50], used in following cases corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported:
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;
-	The Cell Identity used for Paging Optimization in NG interface;
-	The Cell Identity used for Area of Interest;
-	The Cell Identity used for PWS.
It has been clearly specified that the cell ID used for Location Reporting over NG is the mapped cell ID. So the current spec has already supported to report the mapped cell ID from NG-RAN to CN. As a result, it seems not needed to enhance E-CID method to report the mapped cell ID additionally.
Observation 3: The current spec has supported to report the mapped cell ID from NG-RAN to CN via NGAP Location Reporting Procedures.
Proposal 2: It seems not needed to enhance E-CID method to solve the mirror positions ambiguity issue.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: The ephemeris information and the association information between the TRP and the satellite should be available at LMF via OAM configuration.
Observation 1: The multi-RTT method is the baseline method which is used for calculating the UE location, and E-CID is one of the complementary methods which further solves the mirror positions ambiguity issue.
Observation 2: It seems that reporting the mapped cell ID is enough to solve the mirror positions ambiguity issue, so no need to consider additional information.
Observation 3: The current spec has supported to report the mapped cell ID from NG-RAN to CN via NGAP Location Reporting Procedures.
Proposal 2: It seems not needed to enhance E-CID method to solve the mirror positions ambiguity issue.
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