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Introduction
RAN#101 endorses that the E-CID method could be further analyzed and enhanced in RAN3 to solve the issues that multi-RTT mirror-image ambiguity.
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Figure: multi-RTT mirror-image ambiguity with a single satellite
In the RAN3#121bis, companies propose different solutions to this problem:
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
To be continued...


We would like to have a further discussion on these solutions.
Discussion
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Discussion on solution for multi-RTT mirror-image ambiguity
Mapped Cell ID method:
Current E-CID estimates the UE position based on the location of the Cell ID, Round Trip Time, and Angle of Arrival. So, some companies think mapped cell ID is assistant information to determine the positions of the UE without mirror-image ambiguity. An enhancement must include that mapped Cell ID in Measurement Quantities Value IE for E-CID MEASUREMENT INITIATION REQUEST NRRPa message. However, the ambiguity cannot be eliminated because the UE true position and UE mirror position may be in the same mapped cell ID. The mapped cell ID cannot cover this case.
Observation 1: The mapped cell ID method has a TS impact, and it cannot solve the case that the true location and mirror location are in the same mapped cell ID.
Uu Cell ID with neighbour cell measurements method:
The RSRP measurements for UE’s neighbouring cells proposed that the Uu Cell ID be adopted instead of the mapped Cell ID. For example, there is a UE true location in Uu cell A with neighbour cell 1 and a UE mirror location in Uu cell B with neighbour cell 2. UE is configured to measure and report neighbour cells’ reference signals/beams. Since it is the LoS path between UE and satellite, the strength of the reported RSRP can reflect the distance between UE and neighbour cells. From the satellite side, the RSPR value of neighbour cell 1 is expected to be larger than the RSPR value of neighbour cell 2 because cell 1 is closer to the true location of UE. In addition, even if both the true location and mirror location are in the same Uu cell ID, the satellite is still able to decide the true location based on the RSPR value of neighbour cells. Legacy behaviour supports this method, and no further enhancement is needed.
Observation 2: The Uu cell ID with neighbour cell measurements can solve the case that the true location and mirror location are in the same Uu Cell without TS impact.
Right or left indication of the satellite orbit method:
The right or left indication of the satellite orbit is a straightforward way, but how the satellite knows the right or left side of the orbit is still being determined. It could be based on AoA/AoD, mapped cell ID, or neighbor cell measurement report. It needs more discussion time, but R18 only has one meeting left.
Observation 3: The right or left indication needs more time to discuss.
Overall, the Uu Cell ID with neighbour cell measurements is the best way on the table.
Proposal 1: The Uu Cell ID with neighbour cell measurements should be adopted for location verification.

Conclusion and Proposal
We summarize our proposals below.
Observation 1: The mapped cell ID method has a TS impact, and it cannot solve the case that the true location and mirror location are in the same mapped cell ID.
Observation 2: The Uu cell ID with neighbour cell measurements can solve the case that the true location and mirror location are in the same Uu Cell without TS impact.
Observation 3: The right or left indication needs more time to discuss.
Proposal 1: The Uu Cell ID with neighbour cell measurements should be adopted for location verification.
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