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Abstract of the contribution: Evaluation of proposed solution for network assisted SL positioning. Concluding on principle to be used during the normative phase.
Background

There are a couple of solutions proposed how to enable positioning of a UE in partial coverage or out-of-coverage situation. Different solutions address different cases e.g. some solution focus on the discovery of a UE that can assist in the location estimation, other solutions propose solutions for either MT or MO location requests or both.
Proposal

To caputure the evaluation and conclusion for KI#5.
* * * 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 network assisted SL positioning
7.5.1 General
The following solutions address the KI#5.
Solution#6 
Case1: MO-LR with that the Target UE is not able to have NAS connection with network: The Located UE broadcasts a discovery message that it is capable to assist in the SL positioning. The Target UE discovers the Located UE and sends a sidelink positioning request to the Located UE. The Located UE performs ranging procedure with the target UE and include the Ranging/Sildelink positioning assistant data in the 5GC-MO-LR to the LMF. The LMF performs network assisted UE positioning of the Located UE. The LMF uses the results from both positioning procedures and provides the location of the Target UE to the Located UE. The Located UE send the location result to the Target UE.
Case2: MO-LR with that the Target UE is able to have NAS connection with network: The Target UE performs ranging procedure with the Located UE and the Target UE includes the Ranging/Sildelink positioning assistant data and the ID of the Located UE in the 5GC-MO-LR message to the LMF. The LMF performs network assisted UE positioning of the Located UE, LMF then uses the results from both positioning procedures and returns the location of the Target UE to the Target UE.
Solution#7 
MT-LR: The Target UE receives the DL positioning message from the LMF. The Target UE discovers a Located UE and performs ranging procedure with the Located UE. The Target UE includes the ranging result and the ID of the Located UE in the UL positioning message to the LMF (the UL message could also include measurement result of neighbouring gNBs). The LMF performs MT UE positioning of the Located UE. The LMF uses the results and calculate the location of the Target UE.
Solution#8
MT-LR: The LMF triggers one or more UEs to perform discovery of a Target UE by providing an APP ID of the Target UE. The LMF triggers the Target UE in to perform discovery of a Located UE (the UEs above) by providing the APP ID of the Located UE. The Target UE provides the discovery report to the LMF and the LMF decides which UE shall act as Located UE. The LMF informs which of the discovered UEs the Target UE shall perform ranging/SL positioning with. The Target UE reports the ranging/SL positioning measurements to the LMF and the LMF calculates the position of the Target UE using the location of the Location UE obtained before the ranging/SL positioning was performed.
Solution#12 
MT-LR: The AF trigger location service via NEF (absolute or relative position), the request may include location of several UEs. The Request goes to the GMLC which forwards the location request to the AMF that serves the Target UE. The AMF pages the Target UE(s) and each AMF selects a LMF that can provide the ranging/SL positioning service. The AMF send a location request to the LMF. The LMF checks the UE(s) ProSe Capabilities with the AMF. The LMF interacts with PCF to initiate Relay operation for location Reporting. PCF configures the UE(s) with RSC(s). The UEs involved perform discovery and set up PC5 connection. The PCF reports to the LMF that the relay configuration is complete. The LMF selects one Located UE to act as a location relay and perform ranging/SL positioning with one or more Target UEs. The Located UE provides the ranging and SL positioning measurement reports to the LMF and the LMF calculates the location of all the Target UEs and provide this information to the AMF(s), then AMF to GMLC, then GMLC to AF (via NEF). In this solution the LPP location Request to locate the Target UE goes to the Located UE instead of the Target UE, even if the AMF paged the Target UE to secure NAS connection with the Target UE.
Solution #19

MO-LR: A target UE that is in network coverage may discover one or more other UEs (e.g. assistant UEs and/or located UEs) and sends an MO-LR request to a serving AMF requesting location information (absolute locations, relative locations or ranges) for itself and possibly the other UEs. The AMF transfers the request to an LMF which obtains the capabilities of all the UEs, may provide assistance data to the UEs, and instigates sidelink positioning among the UEs. Location results can be calculated by the target UE if capable or by the LMF which then returns the results to the target UE.
MT-LR: An LCS Client or AF requests location information (absolute locations, relative locations or ranges) for a group of two or more UEs known to be nearby to one another and with at least one of the UEs in network coverage. A normal Uu MT-LR procedure is used to send the location request to a serving AMF for one of the UEs that is in network coverage. The AMF then forwards the request to an LMF. The LMF sends the MT-LR request to the UE that is in network coverage with identities for the other UE(s). This UE then discovers the other UE(s) and responds to the LMF on whether the MT-LR is possible. Location of the group of UEs then occurs using the same procedure as for the MO-LR and location result information is returned to the LCS Client or AF. A periodic or triggered MT-LR for a group of two or more UEs can be supported by extending the MT-LR procedure similarly to the periodic or triggered MT-LR procedure for Uu positioning in TS 23.273.
Solution#20 
MT-LR: The Target UE receives a DL positioning message instructing the target UE to discover a Located UE. The Target UE discovers a Located UE and returns the ID of the Located UE to the LMF. The LMF triggers the GMLC to retrieve the location of the Located UE at a certain time T and returns the location to the LMF. In parallel the LMF triggers the Target UE to perform ranging procedure with the Location UE at time T. The Target UE returns the ranging measurement result to the LMF. The LMF uses the results and calculates the location of the Target UE.
MO-LR: Target UE discovers a Located UE and sends an MO-LR including the ID of the Located UE and a certain time T. The LMF triggers the GMLC to determine the Location UE location at time T and receives the Location UE location from the GMLC. The LMF sends a DL positioning message to the Target UE to perform the ranging procedure (at time T). The Target UE returns the ranging result to the LMF. The LMF uses the results and calculates the location of the Target UE. The location result is returned to the Target UE in the MO-LR Response.
Solution#21
MT-LR: This solution addresses the case where Target UE is out of coverage of the network (i.e. no direct NAS connection). GMLC receives the LCS service request from AF/LCS client, and GMLC determines the serving AMF based on UE status and information in the LCS service request, and sends the request to the selected AMF. AMF determines the list of Located UEs, and sends the LCS service request to the LMF including the Target UE ID and IDs of one or Multiple Located UEs. The LMF sends a LCS service request to the one or more Located UEs. The Located UE(s) discovers the Target UE, performs ranging procedure with the Target UE and report the result or measurement data to the LMF. The LMF triggers the location determination of the Located UE(s). The LMF uses the measurement results/data to calculate the location of the Target UE and returns the location result to the AMF.
Solution#31

MT-LR: Deferred MT-LR is proposed to trigger location report from target UE when it enters out of coverage through located UE or UE2NW relay UE. The AMF provides together with Location Request a list of Located UEs that the LMF can use as Located UEs. The AMF also includes a Security Container to be used by the Target UE to validate the ranging/SL positioning request from the Located UE. The LMF sends a SL positioning request to one of the Located UEs. The Located UE performs PC5 discovery of the Target UE and setup a PC5 unicast connection. The Located UE send a SL positioning request including the security container to the Target UE. After the Target UE have validated the request, the Located UE proceeds with the SL positioning and reports the measurement to the LMF. The LMF uses the measurement results and calculates the location of the Target UE and returns the location result to the AMF. In this solution there is no NAS connection with the Target UE as the Target UE is out-of-coverage.
Solution#32 
An AF may provide constellation information related to Located UEs. The LMF stores data on potential Located UE incl e.g. geographical info, location related capabilities. 
Case 1: The LMF triggers MT-LR of the Target UE or the Target UE triggers MO-LR. The Target UE initiates discovery and PC5 connection with one of the Located UEs, the Located UE ID to which the Target UE has established a ranging connection to are reported to the LMF. The LMF instructs the Target UE and Located UE to invite other Located UEs to the location session. The Target UE can then try to perform ranging/SL positioning with all of them. Optionally the Located UEs will perform ranging/SL positioning with the other Located UEs also (for additional accuracy). All UEs involved in the session report their measurement data to the LMF. The LMF calculates the location and reports the location to the requesting node. In this case the Target UE has a NAS connection with the AMF.

Case 2: MT-LR: This is the same as case 1, but in this case one of the Located UEs service as a relay for the NAS signalling between the AMF and the Target UE.
Case 3: MO-LR: In this case the LMF configures a Located UE with the constellation info, when the Located UE was in-coverage. This Located UE has the functionality to calculate the position of the Target UE, based on ranging/SL positioning data and its own location. The Located UE has the capability of a SL Positioning Server UE.
7.5.2 Privacy/SA3 considerations
For solution#6 (alt1) and solution#32 (case 3) the Located UE has or receives the final location information of the Target UE. Solution #12, #21 and #31 have the ranging/SL positioning information of the Target UE and could use that information to estimate the location of the Target UE. Before these solutions can be considered SA3 needs to evaluate the impact on UE privacy.
Solution#31 introduces a new security container which SA3 needs to evaluate.
* * * Next change * * * 

8.5 Conclusions on KI#5 network assisted SL positioning

The Normative work will be based on the following principles:

- 
Legacy functionality specified in TS 23.273 [11] for location services shall be reused including MO-LR, MT-LR for both regulatory and commercial use, when the Target UE has NAS connection with AMF (directly or indirectly via a ProSe UE-to-Network Relay).
-
The Location Service is triggered via the AMF that serves the Target UE, the request comes either from a 5G NF or application server via the GMLC, or the Target UE.
-
The Target UE can initiate MO-LR or the LMF can initiate MT-LR based on legacy procedures.
-
Positioning protocol LPP endpoints are the Target UE and the LMF.
Editor’s note:
RAN will determine whether and what enhancements and the subset functionalities of LPP are needed to support Network assisted SL positioning including an MT-LR and MO-LR.
-
Either the Target UE or LMF determines if network assisted SL positioning will be applied. When LMF determines that network assisted SL positioning is used, LMF may trigger the Target UE to perform the discovery of Located UE(s).
- 
The Target UE and Located UE(s) perform ranging/SL positioning, as defined in KI#4.

- 
The Target UE reports the identity of the Located UE(s) to the LMF.
Editor’s note: It is FFS what UE identity of the Located UE that the Target UE provides to the LMF. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF.
Editor’s note: It is FFS how and whether the 5GC can discover and select a Located UE to participate in the network assisted SL positioning.
-
The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result reported by Target UE and optionally also by Located UEs to estimate the location of the Target UE. The Ranging/Sidelink positioning and the positioning of the Located UE(s) can be scheduled with the same time (per TS 23.273 [11]) to improve the Target UE positioning accuracy.
Editor’s note: It is FFS whether and how the Located UE reports the ranging/SL positioning measurement result to the LMF. Is this done together with the absolute positioning result of the Located UE from e.g. the GMLC.
NOTE: The LMF may need to compensate the time difference of the positioning of Target UE and Located UE with additional information. 
NOTE: The Ranging/Sidelink positioning supports the scheduled location time feature.



-
The LMF provides the location estimate to the AMF which forwards it either to the Target UE over NAS or to the GMLC according to legacy functionality.

-
If Target UE is not in network coverage and does not have NAS connection with AMF, MO-LR, the Target UE requests for the Location of the Located UE:
-
If the Located UE(s) needs network assistance to retrieve its location, the Located UE(s) may trigger a MO-LR. This assumes that the Located UE(s) has a NAS connection to an AMF.


-
The Target UE uses the location returned by Located UE(s) together with the ranging/SL positioning measurement data or result to estimate its own location

NOTE:
Security aspects require confirmation from SA WG3.
Editor’s note: It is FFS whether and how to support MT-LR, Deferred MT-LR and MO-LR when a Target UE that does not have a NAS connection. Particularly, LPP impact when the Located UE forwards the Target UEs location or measurement reports to the LMF to locate the Target UE location needs RAN feedback.
* * * End of changes * * * 

3GPP

SA WG2 TD


