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Abstract: This contribution introduces a network assisted Sidelink positioning with scheduled location time.
1. Introduction/Discussion
This contribution introduces a new solution on network assisted Sidelink positioning with scheduled location time.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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6.X	Solution #x: Network assisted Sidelink positioning with scheduled location time
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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.
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This solution addresses KI#5 and the following principles are used:
-	The positioning target UE (UE1) is within the 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 can calculate the UE1 position in a more precise way.
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6.X.3.1	MT-LR procedure for Network assisted Sidelink positioning


Figure 6.X.3.1-1: MT-LR procedure for Network assisted Sidelink positioning
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 SA3.
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.
6.X.3.2	MO-LR procedure for Network assisted Sidelink positioning


Figure 6.X.3.2-1: MO-LR procedure for Network assisted Sidelink positioning
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 SA3.
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.
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UE:
-	Support Ranging and Sidelink positioning
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.
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