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Introduction
Last RAN3 meeting discussed UE location verification, and the following agreements and open issues are captured,
LMF is configured with the satellite information without any impact on RAN3 or with NRPPA changes? Check RAN1 progress
RAN#101 endorses that E-CID method could be further analyzed and enhanced in RAN3, if needed for NTN scenarios (NR-NTN and IoT-NTN).
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,
LMF is configured with the satellite information without any impact on RAN3 or with NRPPA changes? Check RAN1 progress
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,
RAN#101 endorses that E-CID method could be further analyzed and enhanced in RAN3, if needed for NTN scenarios (NR-NTN and IoT-NTN).
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.
In our understanding, by means of E-CID method, the LMF can further obtain the information such as Angle of Arrival or the SS-RSRP which could be used for determining a rough direction of the UE relative to the TRP on-mount the satellite, so that the LMF can get the UE location without mirror positions ambiguity. The current NRPPa spec seems to have supported such approach.
Observation 2: The current NRPPa spec seems to have had all necessary information exchanged to solve the mirror positions ambiguity issue.
Proposal 2: It seems not needed to enhance E-CID method, i.e. little RAN3 spec impact, 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: The current NRPPa spec seems to have had all necessary information exchanged to solve the mirror positions ambiguity issue.
Proposal 2: It seems not needed to enhance E-CID method, i.e. little RAN3 spec impact, to solve the mirror positions ambiguity issue.
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