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Introduction
The Rel-18 WID [1] investigates the network verified UE location . The detailed description is as the citation in below:
	Based on RAN1 conclusions of the study phase, RAN to prioritize the specification of necessary enhancements to multi-RTT to support the network verified UE location in NTN assuming a single satellite in view [RAN1, 2, 3, 4]. DL-TDoA methods for verification may be considered as lower priority and if time permits and condition in Note is satisfied.

Note 1: Enhancements assume reuse of the RAT dependent positioning framework
Note 2: The specification of DL-TDOA enhancements will be subject to the study of the impact of realistic UE clock drift onto DL-TDOA performance
Note 3: The target accuracy for position verification purposes is as documented in clause « recommendations » of the 3GPP TR 38.882 (i.e. 10 km granularity)
Note 4 : Multiple satellite in view by the UE may be considered if time allows
Note 5 : The enhancements may be subject to relevant SA WGs (e.g. SA3/SA3-LI) feedbacks on the reliability of UE reports involved
Note 6 : The enhancements should take into account the mirror-image ambiguity
Note 7 : Network verified UE location is an optional UE feature




In several previous meetings, RAN4 has not discussed too much on this topic since the progress and outcomes provided by RAN1/RAN2 are not adequate enough and there are many pending issues remain to be addressed including concrete scenario, the measurement delay and period requirements, etc.
Discussion
RAN#98 meeting has approved that the network verified UE positioning should be a part of the objectives in R18 NR NTN. The objective goes to enable multi-RTT positioning with a single satellite meanwhile I deem that on the heels of clarifying the specific scenario the measurement period and delay requirements shall be defined for UE Rx-Tx measurement.
In the legacy Rel-17, compared to NTN scenario the TN positioning on the basis of Multi-RTT method relies on positioning measurement performed on PRS resources transmitted from multi-different TRPs (gNB):
· By using the RTT between multiple TRPs and UE to determine the distance , the intersection position of the three circles is the UE position. High time synchronization between the TRP and UE is required.
[image: TN_MULTI_RTT]
Figure 1 Multi-RTT positioning in TN
[image: TN_RTT]
Figure 2  Multi-RTT for TN
[bookmark: _GoBack]
· Conversely, network verified UE positioning in NTN is allowed to make better use of the multi-RTT measurements performed on PRS resources transmitted from the same TRP (satellite) with different time occasions.
[image: NTN_RTT]
Figure 3 Multi-RTT for NTN
In RAN1 several agreements as below, we did the illustration for the network verified UE positioning:
	RAN1 #112 meeting:
Agreement
Existing DL/UL reference signals for positioning are used for supporting Network verified UE location in NTN

RAN1 #113 meeting:
Agreement
For network verified UE location in NTN, satellite ephemeris information should be available at the LMF. 



[image: signaling]
Figure 4 the positioning procedure for NTN 
As we just mentioned before, I reckon that we shall clarify the concrete scenario and the processing capability which is defined in RAN1 before the starts of defining related measurements requirements. As the figure 4 shown to us which is based on the TN positioning procedure, we can explain the each step:
Step 1: LMF requests satellite ephermeris information from a single satellite.
Step 2: The Satellite informs the LMF of the satellite ephermeris information.
Step 3: LMF provides assistance data to UE. The assistance data here refers to all the auxiliary information 		required by UE to measure DL-PRS and calculate the position during the positioning process, which is 		called assistance data.
Step 4: LMF sends location information requests to UE, and the requested information can be the Rx-Tx 			time difference.
Step 5: UE measures DL-PRS.
Step 6: UE provides the location information to LMF.
The above procedure is a general framework the details need to be discussed in the future based on this framework. 
Proposal 1: RAN4 shall specify the framework of the positioning procedure for NR NTN based on the current agreements in RAN1.

Proposal 2: The positioning procedure for NTN can be:
[image: signaling]
Step 1: LMF requests satellite ephermeris information from a single satellite.
Step 2: The Satellite informs the LMF of the satellite ephermeris information.
Step 3: LMF provides assistance data to UE. The assistance data here refers to all the auxiliary information 		required by UE to measure DL-PRS and calculate the position during the positioning process, which is 		called assistance data.
Step 4: LMF sends location information requests to UE, and the requested information can be the Rx-Tx 			time difference.
Step 5: UE measures DL-PRS.
Step 6: UE provides the location information to LMF.

Proposal 3: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement which the existing TN measurements requirements can be as the baseline.
In the last meeting, several companies proposed that the reporting range for UE Rx-Tx measurement shall be updated based on the existing values:
	The reporting range for the absolute UE Rx-Tx time difference measurement (TUE Rx-Tx) is defined from -985024Tc to 985024Tc with the resolution step of 2kTc, where: 
Tc is defined in TS 38.211 [6], 
kmin≤k≤kmax, 
kmin=[2] and kmax=5, when at least one of the PRS and the SRS resources configured for TUE Rx-Tx is in FR1,
kmin=0 and kmax=5, when both PRS and SRS resources configured for TUE Rx-Tx are in FR2,
k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the UE Rx-Tx time difference measurement.
The TUE Rx-Tx report mapping for k = 0, 1, 2, 3, 4, and 5 are specified in Tables 10.1.25.3.1-1, 10.1.25.3.1-2, 10.1.25.3.1-3, 10.1.25.3.1-4, 10.1.25.3.1-5, and 10.1.25.3.1-6, respectively.



The current reporting range is -985024*Tc to985024*Tc,
Where,


Time units  where  Hz and , Tc=5.08*10^(-4) us.
So the reporting range is -0.5ms- +0.5ms, this is range is enough for TN positioning but may be not proper for NTN scenario since the distance is too large between UE and the single satellite. RAN4 shall consider to study and update or define the new report range for NTN positioning.
Observation 1: The reporting range is -0.5ms-0.5ms, this is range is enough for TN positioning but may be not proper for NTN scenario since the distance is too large between UE and the single satellite.
Proposal 4: RAN4 shall consider to study and update or define the new report range for NTN positioning.









Conclusion
The following observations and proposals are made.
Proposal 1: RAN4 shall specify the framework of the positioning procedure for NR NTN based on the current agreements in RAN1.

Proposal 2: The positioning procedure for NTN can be:
[image: signaling]
Step 1: LMF requests satellite ephermeris information from a single satellite.
Step 2: The Satellite informs the LMF of the satellite ephermeris information.
Step 3: LMF provides assistance data to UE. The assistance data here refers to all the auxiliary information 		required by UE to measure DL-PRS and calculate the position during the positioning process, which is 		called assistance data.
Step 4: LMF sends location information requests to UE, and the requested information can be the Rx-Tx 			time difference.
Step 5: UE measures DL-PRS.
Step 6: UE provides the location information to LMF.

Proposal 3: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement which the existing TN measurements requirements can be as the baseline.
Observation 1: The reporting range is -0.5ms-0.5ms, this is range is enough for TN positioning but may be not proper for NTN scenario since the distance is too large between UE and the single satellite.
Proposal 4: RAN4 shall consider to study and update or define the new report range for NTN positioning.
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