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1. Overall Description:

In the Rel-18 WI Expanded and Improved NR Positioning, with regard to LPHAP (Low Power High Accuracy Positioning), RAN1 discussed the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity consists of multiple cells, and RAN1 has made the following agreement: 
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:

By default, UE maintains the TA from the last serving cell.

UE can adjust its UL timing according to the change in DL reference timing.

If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.

Send LS to RAN4 asking the feasibility and necessary conditions (e.g., whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference needs to be defined.)

The DL reference timing follows the DL timing of current camping cell.


Based on the agreements and we do the illustration as below:
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Figure 1 UL timing

DL1 is the DL reference timing in PCell, and the UE will obtain the UL timing advance in Cell1 named TA1. When UE moving to Cell2, the SRS configuration will not be changed and by default, UE maintains the TA from the last serving cell. However, the distance between the UE and the old serving cell and the camping cell is maybe different, so the TA1 which obtained from the last serving cell by UE is not accurate for the new TA in the new cell because of the ΔDL as above and the final new TA in Cell2 is (TA1+ΔDL), so the ΔTA=ΔDL. If ΔTA≦CP length, UE can autonomously adjusts the TA.
	SCS
	15KHz
	30KHz
	60KHz
	120KHz
	240KHz

	Length of OFDM symbol
	About 66.67 us
	About 33.33 us
	About 16.67 us
	About 8.33 us
	About 4.17 us

	The length of CP
	About 4.69 us
	About 2.34 us
	About 1.17 us/About 4.17 us
	About 0.58 us
	About 0.29 us

	Frequency range
	FR1
	FR1
	FR1,FR2
	FR2
	FR2

	Cell coverage
	1047m
	702m
	351m/1251m
	174m
	N/A


The table shows us that the cell coverage is about 702m when the SCS=30KHz, the CP length is about 2.34us. 
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Figure 2 the distance difference between d1 and d2 (the worst case)
As shown in Figure 2, when UE camps on a new cell, the distance difference between d1 (distance between UE and gNB in cell1 ) and d2 (distance between UE and gNB in cell2 ) is not small enough, it is the worst case for the distance difference, the worst case for ΔTA is equal to CP length, that is, ΔDL is equal to CP length. Obviously, the maximum value for ΔDL is CP length based on the above table and the figure 2. So it is not necessary to define a new threshold and UE shall autonomously adjusts the TA based on the distance difference between d1 and d2 (equals to ΔDL) which is up to UE implementation.
2. Actions:

RAN4 respectfully asks RAN1 to take the above information into account. 

3. Date of Next TSG-WG4 Meetings:

TSG RAN WG4 Meeting #108              21 Aug. – 25 Aug. 2023        Toulouse, France
TSG RAN WG4 Meeting #109               9 Oct. – 13 Oct. 2023        Xiamen, China
