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Introduction
RRM core requirements for NW verified location in NTN are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Measurement period and UE capability
· Requirement applicability 
In this paper, we will provide our views on RRM core requirements for NW verified location in NTN.
Discussion
Measurement period and UE capability
	[bookmark: _Hlk150202822]Issue 3-2: Measurement period and accuracy requirements on RTD
[bookmark: _Hlk159984052]Agreement: (online agreement)
· Nsample = 1 for UE Rx-Tx measurement period requirements
· Define additionally the single satellite based RTT requirement without MG based on the existing RTT requirements, given that the RTT requirement with MG was already agreed as baseline.
No agreement: (not essential for Core Completion)
· In the existing formula for measurement period requirements in TS 38.133, not relevant factors for single satellite-based RTT measurements, e.g. multiple frequency layers, multiple RX TEG, etc., are to be removed for the scope of this Release
· [Strive to simplify the measurement period requirement as similar as PDC]
· Add detailed requirement applicability rules such that the UE RTT positioning capability for TN is not too much overloaded.


RAN4 has agreed that for UE Rx-Tx measurement for NW verified location, Nsample = 1. However, in TN requirements, Nsample = 1 is an optional UE capability (FG 27-3-1: supportedDL-PRS-ProcessingSamples-RRC-CONNECTED). We suggest to decouple the NW verified location from this TN capability.
Technically, if a UE supports TN capability for reduced sample number, it can of course support Nsample = 1 for NW verified location because the conditions for Nsample = 1 are always met for serving cell. 
	-	= 1 if the UE is capable of supportedDL-PRS-ProcessingSamples-RRC-CONNECTED defined in [34] and LMF requests the UE to perform positioning measurements with reduced number of samples by reducedDL-PRS-ProcessingSamples [34] and the following conditions are met:
-	PRS bandwidth is within the active BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbor cell’s PRS-RSRP is within 6 dB.


However, it is unreasonable to require a UE supporting NW verified location to also support reduced sample number for TN positioning measurement. Reduced sample number for neighbour cell requires more efforts at UE side because neighbour cells due to the time difference between serving and neighbour cells. It is quite likely that a UE can support reduced sample number for serving cell but not for neighbour cell. 
Therefore, instead of adding reduced sample number for TN positioning measurement (FG 27-3-1) as a prerequisite for NW verified location (FG 44-3), we suggest to include Nsample = 1 for serving cell Rx-Tx measurement as a component for NW verified location. It means a UE supporting NW verified location must support Nsample = 1 for serving cell Rx-Tx measurement, but it does not necessarily support reduced sample number for neighbour cell positioning measurement. 
Proposal 1: (for Issue 3-2) Supporting Nsample = 1 is a component of NW verified location (FG 44-2), and it does not require UE to support reduced sample number for TN positioning measurement (FG 27-3-1). 
A draft LS is provided in the Annex to inform RAN1/2 about the new component for FG 44-3.
In last meeting, there were proposals to simplify the requirements by removing factors not relevant for single satellite-based RTT measurements. We support the proposal in principle, e.g. the factors related to multiple positioning frequency layers, multiple RX TEGs, and Rx beam sweeping (we assume the requirements are for FR1 only) can be removed. However, the requirements cannot be simplified as PDC because NW verified location is still based on positioning framework, and the constraints such as Tms processing time for Nms PRS duration should still apply. 
Proposal 2: (for Issue 3-2) Remove factors related to multiple positioning frequency layers, multiple RX TEGs and Rx beam sweeping from the Rx-Tx requirements. 
Requirement applicability 
	Issue 3-4: Measurement accuracy requirements on UL timing drift
Online Agreement: 
· Further discussion in maintenance phase is not precluded based on contribution driven.
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.


It is true that the variation of TA applied by the UE in different subframes will lead to change in subframe length, and that may impact the estimation of the absolute time between the UL subframe #i and DL subframe #i at LMF side, and further impact the location accuracy. However, we understand it is the very reason why RAN1 introduced the DL timing drift report, so there is no need to define new applicability condition related to the variation of TA applied by the UE. 
It is noted that the gradual timing adjustment in NTN does not account for UE specific TA and common TA, so it is same as in TN. Since in TN the gradual timing adjustment does not impact Rx-Tx requirement for the serving cell, we not see any impact from gradual timing adjustment, either.
Proposal 3: (for Issue 3-4) RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
	Issue 3-5: Other impact on RRM
Online Agreement: 
· When UE switches to a new satellite switch with same PCI, and no UE requirement applies. RAN4 can further discuss whether to stop or re-start the measurement in maintenance phase based on contribution driven. 


In TN, UE is required to restart the measurement after HO and SRS is reconfigured in the target cell.
	The UE Rx-Tx time difference measurement period is restarted if HO occurs during the measurement period and after SRS reconfiguration on the target cell is complete. 


For NTN, one difference is that positioning is based on single satellite and UE is only expected to measure the serving cell. Therefore, when UE switches to a new cell with different PCI (through HO or CHO), UE should stop the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete. On the other hand, when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), the PCI before and after the switch is same. If LMF configures PRS resources for both cells in the LPP assistance data, UE would measure PRS resources from both cells, which is unnecessary and may cause confusion to the positioning fix. To avoid this, UE should stop the PRS measurement until LMF triggers new measurement.
Proposal 4: (for Issue 3-5) For UE Rx-Tx measurement for NW verified location, 
· when UE switches to a new cell with different PCI (through HO or CHO), UE stops the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete
· when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), UE stops the PRS measurement until LMF triggers new measurement.
Conclusions
In this paper we provided our views on RRM core requirements for NW verified location in NTN.
Proposal 1: (for Issue 3-2) Supporting Nsample = 1 is a component of NW verified location (FG 44-2), and it does not require UE to support reduced sample number for TN positioning measurement (FG 27-3-1). 
Proposal 2: (for Issue 3-2) Remove factors related to multiple positioning frequency layers, multiple RX TEGs and Rx beam sweeping from the Rx-Tx requirements. 
Proposal 3: (for Issue 3-4) RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
Proposal 4: (for Issue 3-5) For UE Rx-Tx measurement for NW verified location, 
· when UE switches to a new cell with different PCI (through HO or CHO), UE stops the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete
· when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), UE stops the PRS measurement until LMF triggers new measurement.
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1. Overall Description:
RAN4 has discussed the requirements for UE Rx-Tx time difference measurement for single satellite based RTT for NW verified location, and agreed that the measurement periods are based on single sample. 

RAN4 also discussed the UE capability related to single sample measurement, and concluded that supporting single sample in UE Rx-Tx time difference measurement for single satellite based RTT is a component FG 44-2, and it does not require UE to support reduced sample number for TN positioning measurement (FG 27-3-1).

RAN4 respectfully asks RAN1 and RAN2 to take the above information into account and update the feature list and UE capability as necessary.

2. Actions:
To RAN1 and RAN2:
RAN4 respectfully asks RAN1 and RAN2 to take the above information into account and update the feature list and UE capability as necessary.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #111			    May 20 – May 24, 2024	         Fukuoka, Japan
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