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Abstract: This paper proposes to update the procedure to support multiple Located UEs case, partial network coverage and located UE discovery for specific coordinate systems. 
1. Introduction/Discussion
In SA2#151E meeting, KI#5 was updated to include the multiple Located UEs case. This paper proposes to update the procedure to clarify the multiple Located UEs case support. Procedure for Partial Coverage case is also proposed.
Moreover, the updated solution also includes way of enabling located UE discovery for a specific coordinate system. 
It is noted that the above-mentioned solutions are not necessarily bound, and can operate separately.
2. Text Proposal
It is proposed to capture the following changes vs. TR23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104257809][bookmark: _Toc104257983][bookmark: _Toc104299541]6.20	Solution #20: Network assisted Sidelink positioning with scheduled location time and local co-ordinates
[bookmark: _Toc104257810][bookmark: _Toc104257984][bookmark: _Toc104299542]6.20.1	General
This solution relates to the KI#5. The scheduled location time defined in TS 23.273 [11] is used to get the Ranging/Sidelink positioning measurement data and the location of the Network assisted UE at a same time, to achieve more accurate positioning of the target UE.
[bookmark: _Toc104257811][bookmark: _Toc104257985][bookmark: _Toc104299543]6.20.2	Functional descriptions
This solution addresses KI#5 and the following principles are used:
-	The positioning target UE (UE1) is within the network coverage or out of network coverage.
-	Both MT-LR procedure and MO-LR procedure as specified in clause 6.1 of TS 23.273 [11] are supported.
-	When the LMF received the Network assisted UE ID from the UE1, the LMF triggers a new positioning procedure for the Network assisted UE with a scheduled location time, and triggers the UE1 to perform Ranging/Sidelink positioning with the Network assisted UE at the same scheduled location time.
-	The UE1 performs Ranging/Sidelink positioning with the Network assisted UE based on the scheduled location time and provides the Ranging/Sidelink positioning measurements data to the LMF.
-	Based on the position of the Network assisted UE and the Ranging/Sidelink positioning measurement data between UE1 and Network assisted UE, the LMF or UE1 can calculate the UE1 position in a more precise way.
[bookmark: _Toc104257812][bookmark: _Toc104257986][bookmark: _Toc104299544]6.20.3	Procedures
[bookmark: _Toc104299545]6.20.3.0	Located UE discovery for a specific coordination system
5GS supports UE location determination in Local Co-ordinates [11]. To obtain the UE location for a specific coordinate system, the identification of a coordinate system, i.e., Coordinate ID shall be provided to the LMF by the LCS client/AF, considering the LMF may serve multiple factories or vertical sites and corresponding systems. The LMF also includes the Coordinate ID in the request to the Target UE.
When Target UE decides to perform discovery procedure to find a Located UE for Network assisted sidelink positioning, the Coordinate ID is used as a filter for Located UE selection if received from LMF. The located UEs are configured and associated with certain coordinate systems represented by coordinate IDs. When the Target UE broadcasts the discovery request including a Coordinate ID, the located UE in proximity sends a response if it matches the broadcast Coordinate ID, and then the discovery procedure completes.
NOTE 1:	LMF may determine the ID of the Located UE in network assisted sidelink positioning. In that case, when the LMF receives a request including a Coordinate ID indicating to obtain the Target UE location under a certain local coordinate system, the LMF selects a located UE corresponding to the requested Coordinate ID (the LMF may be preconfigured with a mapping between different located UEs and coordinate IDs).
6.20.3.1	MT-LR procedure for Network assisted Sidelink positioning in Network Coverage case


Figure 6.20.3.1-1: MT-LR procedure for Network assisted Sidelink positioning in Network Coverage case (UE1 is in Network Coverage)
1.	MT-LR procedure is triggered and UE1 LMF receives a location request for UE1 as specified in clause 6.1 of TS 23.273 [11]. The location request may include a scheduled location time (Time T).
2.	UE1 LMF decides to use the network assisted Sidelink positioning for UE1, for example, UE1 has the sidelink capability or UE1 is authorized to use sidelink positioning, or the requested LCS QoS is not satisfied by the previous LCS positioning procedure. UE1 LMF triggers the discovery of a Network assisted UE for positioning assistance.
NOTE 1:	LMF can decide when to send the request of step 2 based on the Time T, so that the discovery time in step 3 will not be a long time compared to Time T.
3.	UE1 performs the Network assisted UE discovery, using the procedure defined by the solutions for KI#3. UE2 is discovered and selected as the Network assisted UE.
4.	The UE1 sends UE2 ID to UE1 LMF.
NOTE 2:	What the UE2 ID is and its security aspect need the coordination with SA WG3.
5.	UE1 LMF triggers the location procedure for UE2 and sends a Provide Location Request to GMLC. The request message includes the Time T.
6.	GMLC triggers the procedure for UE2 positioning, as specified in clause 6.1 of TS 23.273 [11], and gets the UE2 location at Time T.
7.	GMLC responses UE2 location to UE1 LMF.
8.	UE1 LMF sends UL Positioning message to the UE1 with the Time T.
NOTE 3:	Step 8 can be triggered at the same time of step 5.
9.	UE1 performs Ranging/Sidelink positioning procedure with UE2 defined by the solutions for KI#3, and obtains the Ranging/Sidelink positioning measurement data at the Time T.
10.	UE1 provides the Ranging/Sidelink positioning measurement data to the UE1 LMF.
11.	UE1 LMF determines the UE1 location based on the Ranging/Sidelink positioning measurement data received in step 10 and UE2 location received in step 7.
This solution can apply to multiple Located UEs case. If multiple Located UEs are discovered and selected in step 3, then these Located UE IDs are sent to UE1 LMF in step 4, and the step 5-7 are performed individually for each Located UE. In step 9, Ranging/Sidelink positioning procedure is performed for each Located UE. In step 11, UE1 LMF determines the UE1 location based on the Ranging/Sidelink positioning measurement data with each Located UE received in step 10 and each Located UE location in step 7.
[bookmark: _Toc104299546]6.20.3.2	MO-LR procedure for Network assisted Sidelink positioning in Network Coverage case


Figure 6.20.3.2-1: MO-LR procedure for Network assisted Sidelink positioning in Network Coverage case (UE1 is in Network Coverage)
[bookmark: _Toc104257813][bookmark: _Toc104257987]1.	UE1 performs the Network assisted UE discovery for positioning assistance, using the procedure defined by the solutions for KI#3. UE2 is discovered and selected as Network assisted UE.
2.	MO-LR procedure is triggered, and UE1 sends MO-LR Request to UE1 LMF, including UE2 ID and a scheduled location time (Time T).
NOTE 1:	What the UE2 ID is and its security aspect need the coordination with SA WG3.
3.	UE1 LMF triggers the location procedure for UE2 and sends a Provide Location Request to GMLC. The request message includes the Time T.
4.	GMLC triggers the procedure for UE2 positioning, as specified in clause 6.1 of TS 23.273 [11], and gets the UE2 location at Time T.
5.	GMLC responses UE2 location to UE1 LMF.
6.	UE1 LMF sends UL Positioning message to the UE1.
NOTE 2:	Step 6 can be triggered at the same time of step 3.
7.	UE1 performs Ranging/Sidelink positioning procedure with UE2 defined by the solutions for KI#3, and obtains the Ranging/Sidelink positioning measurement data at the Time T.
NOTE 3:	Step 7 can be triggered by UE1 itself based on the Time T.
8.	UE1 provides the Ranging/Sidelink positioning measurement data to the UE1 LMF.
9.	UE1 LMF determines the UE1 location based on the Ranging/Sidelink positioning measurement data received in step 8 and UE2 location received in step 5.
10.	UE1 LMF sends MO-LR Response to UE1 including the UE1 location.
This solution can apply to multiple Located UEs case. If multiple Located UEs are discovered and selected in step 1, then these Located UE IDs are sent to UE1 LMF in step 2, and the step 3-5 are performed individually for each Located UE. In step 7, Ranging/Sidelink positioning procedure is performed for each Located UE. In step 9, UE1 LMF determines the UE1 location based on the Ranging/Sidelink positioning measurement data with each Located UE received in step 8 and each Located UE location in step 5.
[bookmark: _Toc104299547]6.20.3.3	MO-LR procedure for Network assisted Sidelink positioning in Partial Coverage case



Figure 6.20.3.3-1: MO-LR procedure for Network assisted Sidelink positioning in Partial Coverage case (UE1 is out of Network Coverage, UE2 is in Network Coverage)
1.	UE1 performs the Located UE discovery for positioning assistance, using the procedure defined by the solutions for KI#3. After the discovery procedure, UE2 is discovered and selected as Located UE.
2.	UE1 requests the UE2 location at a scheduled location time (Time T).
3.	MO-LR procedure is triggered, as specified in clause 6.2 of TS 23.273 [11], with the Time T.
4.	UE2 responses the UE2 location at Time T to UE1.
NOTE 1:	UE1 and UE2 can set up a PC5 link before step 2 then the UE2 location can be transmitted over the encrypted PC5 link.
5.	UE1 performs Ranging/Sidelink positioning procedure with UE2 defined by the solutions for KI#3, and obtains the Ranging/Sidelink positioning measurement data at the Time T.
NOTE 2:	Step 5 is triggered by UE1 itself based on the Time T, not by step 4.
6.	UE1 determines the UE1 location based on the Ranging/Sidelink positioning measurement data received in step 5 and UE2 location received in step 4.
This solution can apply to multiple Located UEs case. If multiple Located UEs are discovered and selected in step 1, then the request is sent to each Located UE in step 2, and the step 3 is performed individually for each Located UE. In step 5, Ranging/Sidelink positioning procedure is performed for each Located UE. In step 6, UE1 determines the UE1 location based on the Ranging/Sidelink positioning measurement data with each Located UE received in step 5 and each Located UE location in step 4.
6.20.4	Impacts on services, entities, and interfaces
UE:
-	Support Ranging and Sidelink positioning.
-	Support the calculation of the UE location based on Ranging/Sidelink positioning measurement data and the location of the Located UE.
LMF:
-	Support the calculation of the UE location based on Ranging/Sidelink positioning measurement data and the location of the Network assisted UE.
-	Trigger the Network assisted UE positioning and Ranging/Sidelink positioning at same time.

* * * * End of changes * * * *
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