3GPP TSG-RAN WG2 Meeting #124                                    R2-2312461
Chicago, USA, Nov. 13th – 17th, 2023                    

Agenda item:		7.7.3
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo
Title:		Views on cell change during UE location verification
Document for:		Discussion
1. Introduction
The latest RAN2#123 meeting made the following agreements regarding network verified UE location:
	Agreements:
1.	Add in NR-Multi-RTT-SignalMeasurementInformation the measurements relevant to RAN1 agreed offset (e.g., the actual index difference between subframe j and subframe i and the DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period) with detailed definition referred to RAN1 agreements.
2.	Ephemeris and corresponding time information (e.g., epochTime) is not provided by the UE. How this is provided to the LMF is up to RAN3 (can come back to see whether the problem that the UE could use a different ephemeris – and then should report it back to the gNB – is a valid case to consider)
3.	RAN2 assumes that FG 44-3 should be an LPP capability to be reported to the LMF (no need for other capabilities)
4.	RAN2 understands that to solve the mirror point issue, the measurements reported by RAN should include the information of the cells on the opposite side


In this contribution we further discuss some remaining issues in network verified UE location with focus on cell change impacts.
2. [bookmark: Proposal_Beacon]Discussion
Positioning procedure impacted by cell change
In legacy TN, a TRP is assumed to be fixed on earth and always available for use, e.g., antenna unit belonging to a ground gNB. In NTN, the serving satellite providing NR access for the UE becomes the TRP which travels on orbit around the Earth, making its position vary over time with limited available duration (i.e. call change is expected at cell stop serving time). For example, a LEO satellite moves at a maximum speed of 7.9km/s and its serving duration for a given location could be only several seconds. The duration of performing some positioning operations may beyond the t-Service and thus the positioning will fail, and things could be worse when the positioning operation is performed by a single TRP at different times instead of multiple TRPs at one time. Therefore, the stop serving time of the corresponding TRP used for UE location verification should be available at LMF. 
Observation 1: To avoid possible positioning failure due to cell change, the information of the stop serving time of serving cell is necessary at LMF.
For LEO NTN two kinds of cells are defined and studied separately: quasi-earth-fixed cell and earth-moving cell. For quasi-earth-fixed cell the stop serving time is cell-specific i.e., common for all UEs served by the same cell. This cell-specific cell stop serving time is broadcast in the cell as t-Service, making it available in the gNB and can be provided to LMF via NRPPa.
Based on the previous discussions in RAN2, the feeder link switch time of an earth-moving cell can be broadcast reusing t-Service.
Observation 2: The t-Service (the cell stop serving time of a quasi-earth-fixed cell or the feeder link switch time of an earth-moving cell) is available at gNB and can be provided to LMF.
Proposal 1: RAN2 understands that to avoid positioning failure due to cell change, t-Service can be provided to LMF by gNB.
The stop serving time of an earth-moving cell is a bit complex as it is related to the actual UE location, and UE is expected to be able to derive it based on ephemeris and footprint information. For the case when the derived UE-specific stop serving time is earlier than the feeder link switch time, this information is also necessary at LMF to avoid possible positioning failure due to cell change.
Observation 3: The UE-specific cell stop serving time of an earth-moving cell is only available at UE and needs to be provided to LMF.
Proposal 2: RAN2 understands that to avoid positioning failure due to cell change, the UE-specific/derived cell stop serving time of an earth-moving cell can be provided to LMF by UE.
During the Rel-18 NR NTN study, there is a special cell change case name as PCI unchanged scenario wherein an upcoming satellite can provide the same cell configuration upon cell switch, and it has not been decided whether the positioning procedure can continue upon cell switch in PCI unchanged scenario. In our understanding the continuity is possible considering the same cell configuration, and the only necessary work is to enable LMF with the upcoming satellite ephemeris for final calculation. Anyway, this work is in RAN3’s scope and no RAN2 impact is expected.
Observation 4: For PCI unchanged scenario the UE positioning procedure may continue upon cell switch but no RAN2 impact is expected.
Proposal 3: Whether and how to support continuous UE positioning upon cell switch in PCI unchanged scenario is up to RAN3.
3. Conclusion
In this contribution we discuss some remaining issues in network verified UE location with focus on cell change impacts. It is observed that:
Observation 1: To avoid possible positioning failure due to cell change, the information of the stop serving time of serving cell is necessary at LMF.
Observation 2: The t-Service (the cell stop serving time of a quasi-earth-fixed cell or the feeder link switch time of an earth-moving cell) is available at gNB and can be provided to LMF.
Observation 3: The UE-specific cell stop serving time of an earth-moving cell is only available at UE and needs to be provided to LMF.
Observation 4: For PCI unchanged scenario the UE positioning procedure may continue upon cell switch but no RAN2 impact is expected.
And we propose:
Proposal 1: RAN2 understands that to avoid positioning failure due to cell change, t-Service can be provided to LMF by gNB.
Proposal 2: RAN2 understands that to avoid positioning failure due to cell change, the UE-specific/derived cell stop serving time of an earth-moving cell can be provided to LMF by UE.
Proposal 3: Whether and how to support continuous UE positioning upon cell switch in PCI unchanged scenario is up to RAN3.
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