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Abstract of the contribution: Initial Evaluation of proposed solutions for Support of location services for UEs accessing via a mobile base station relay.
Background

There are a couple of solutions proposed how to enable Support of location services for UEs accessing via a mobile base station relay.
Proposal

To caputure the initial evaluation, that aims to capture and highlight the key aspects for each solution.
* * * Start of change * * * 

7
Evaluation

Editor's note:
This clause provides the evaluations of the solutions of clause 6.
7.5 Solutions addressing KI#5 Support of location services for UEs accessing via a mobile base station relay
7.5.1 General
The following solutions address the KI#5.
Solution#7
The AMF serving the Target UE provides the serving cell-ID and 5G-GUTI of the MBSR to the LMF and indicates that this is a MBSR. The LMF instructs the MBSR which the UE is accessing via and other cells to start PRS broadcasting. The Target UE is instructed to perform DL positioning measurements on the cells and report the measurements back to the LMF. The LMF derive from the measurements/cell-ID which measurement data set that belongs to a MBSR. The LMF derives the MBSR’s serving AMF from the 5G-GUTI. The LMF triggers the AMF serving the MBSR to perform location estimation of the MBSR. The LMF uses this location together with the measurements data sets from the Target UE to estimate the location of the Target UE and provides the result to the Target UE’s serving AMF.
Solution#8
The AMF serving the Target UE selects an LMF to perform location estimation of the Target UE. 

UL positioning case: The LMF instructs all cells to start UL measurements. The MBSR receiving the instruction trigger MO-LR to estimate its location. The MBSR provides its own location and UL positioning measurements to the LMF. The LMF uses the UL positioning measurements together with the received MBSR location to estimate the location of the Target UE.

DL positioning case: The LMF instructs all cells to start PRS broadcasting. The donor IAB RAN node forwards the message to the MBSR. The MBSR returns it’s GPSI to the donor IAB RAN node that forwards the MBSR’s GPSI to the LMF. The LMF request the GMLC to derive the location and velocity of the MBSR based on the GPSI. The LMF instructs the Target UE to perform DL positioning measurements and reports these to the LMF. The LMF uses the location of the MBSR and the measurement data sets to estimate the location of the Target UE.
Solution#14
The AMF serving the MBSR provides SUPI, cell-ID and serving AMF ID to the UDM. The AMF serving the Target UE detects that the Target UE is accessing via a MBSR. The AMF, serving the Target UE, sends the cell-ID to the UDM and receives the AMF-ID of the AMF that is serving the MBSR and the SUPI of the MBSR. The AMF, serving the Target UE, provides this information to the LMF. The LMF triggers the location estimation of the Target UE and triggers the AMF serving the MBSR to perform location estimation of the MBSR. The LMF uses the location of the MBSR and the measurement data from the Target UE procedures to estimate the Target UE’s location. The two location measurements shall be done at the same time T.
Solution#15
The AMF serving the Target UE send a location request to the LMF with the serving cell-ID and an indication that the Target UE is accessing via a MBSR. The LMF requests positioning capabilities from both the Target UE and the MBSR. Based on the received capabilities, the LMF selects a method to perform the location estimation of the Target UE. The LMF request the location of the MBSR by using modified NRPPa procedure for obtaining the location and velocity of the MBSR. The LMF uses the Target UE’s measurements with a time stamp combined with the location and velocity provided by the MBSR and the DL measurement data with a time stamp to estimate the location of the Target UE.
7.5.2 Comparing Certain aspects
All solutions believe that the Target UE shall behave as a legacy UE and no new UE features are needed to support LCS for UEs accessing the network via a MBSR, e.g the Target UE reports the cell-ID in the DL positioning report to the LMF.
How the LMF resolves the cell-ID may differ slightly between the solutions. In Sol#7 The LMF correlates cell-ID with UE-ID received by the AMF. In Sol#8 the IAB-donor RAN node provides the GPSI to the LMF. In Sol#14 the AMF queries the UDM for the MBSR’s SUPI and AMF-ID of the AMF that is serving the MBSR using the cell-ID. The AMF provides this info to the LMF. In Sol#15 the LMF receives the cell-ID with an indication that it is a MBSR from the AMF.
How the LMF derives the location of the MBSR differs between the solutions. The LMF triggers the AMF that serves the MBSR directly (solution #7 and #14), or the LMF request the GMLC to derive the location (Solution #8). The GMLC will trigger the serving AMF in the next step. In both approaches the LMF needs to UE-ID of the MBSR. The third approach (in Solution #15) is that the LMF requests the location and velocity of the MBSR by using modified NRPPa procedure.
Solution #14 and #15, discuss the importance of perform the positioning measurements for the Target UE and the MBSR at the same time or as close as possible in time. Solution #7 also mention this but does not go into any details how to achieve this.
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