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Introduction
RRM requirements for NW verified location in NTN are discussed in RAN4#108 and the outcomes are captured in [1]. Based on [1] the following issues need to be further discussed.
· Measurement period, accuracy and side condition 
· Report mapping
In this paper we will provide our views on RRM requirements for NW verified location in NTN.
Discussion
Measurement period, accuracy and side condition 
RAN#98 approved inclusion of NW verified UE location as an additional objective. The objective is to enable multi-RTT positioning with a single satellite, and in our view, from RAN4 RRM perspective, RAN4 needs to define requirements for delay and accuracy requirements for UE Rx-Tx measurement, and existing TN requirements can be used as baseline. 
In last meeting, some companies propose to requirements for measurement without MG are used baseline. It is noted that PRS measurement without MG is an enhancement feature (optional) introduced in R17, while the baseline assumption for PRS measurement in R16 is with MG, even for PRS from serving cell. We suggest to prioritize PRS measurement based on MG.
To enable multi-RTT positioning with single satellite, UE and gNB needs to measure Rx-Tx at different times. Depending on the UE distance to the orbit plane, the measurement interval can vary from a few seconds to tens of seconds. We understand the when UE and gNB are to perform a measurement is up to LMF control, and there is no impact on the measurement period requirement.
Proposal 1: RAN4 to define measurement period requirements for UE Rx-Tx measurement, and existing TN requirements for measurement with MG are used as baseline.
On the accuracy side, for TN RAN4 defined Rx-Tx accuracy for different side conditions and channels. 
· 4-sample: -13dB and -3dB, for both AWGN and TDL-A/C
· 1-sample: -6dB and 0dB, for AWGN
It is reasonable to re-use the existing accuracy requirements, but we suggest not to consider -13dB, which was included for neighbour cell measurement in macro-cell TN deployments. 
Proposal 2: RAN4 to define measurement accuracy requirements for UE Rx-Tx measurement using existing TN requirements as baseline except that requirements for -13dB Es/Iot are not applicable.
In last meeting, some companies proposed to study the impact of update of UE specific TA and common TA on the accuracy of multi-RTT positioning. We think it is a valid point because the UL timing change will cause inconsistence between UE and gNB measurement. However, RAN1 reached the following conclusion in last meeting, and based on the discussion, the impact of UE specific TA and common TA can be accounted in the DL timing drift. As such, we do not see the need for RAN4 to define a threshold on the update of UE specific TA and common TA. 
	Agreement
The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on the following: 
· UE reports the actual index difference between subframe j and subframe i 
· The uplink subframe j is closest in time to the DL subframe #i received from the TP 
· The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported


Report mapping
In RAN#100 the following is agreed in [2].
	· Proposal 2:
· TSG-RAN tasks RAN1 to focus its network verified UE location work on Alt1 for the combination of “UE and gNB receive-transmit time difference measurements”:
· Alt-1: UE Rx-Tx time difference based on Option 3 and gNB Rx-Tx time difference as defined in TS 38.215. 
· Note 1: The signaling method of UE Rx-Tx time difference definition option 1 is not precluded if Alt1 is adopted
· If the work at RAN1 is not completed at RAN#101, the nwk verified UE location will be dropped from RAN1


Option 3 for UE Rx-Tx definition is listed in RAN1#112 meeting notes.  
	Agreement
Select one (or more) of the following options for enhancing UE Rx-Tx time difference in NTN
· Option 1: The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
where:
· UE Rx-Tx time difference is defined with respect to the Rx and Tx subframe timing associated with the TRP.
· For a Transmission Point 
· TUE-RX is the UE received timing of downlink subframe #i from this Transmission Point (TP), defined by the first detected path in time.
· TUE-TX is the UE transmit timing of the uplink subframe corresponding to subframe #i received from the TP
· One or multiple DL RS for positioning, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.
· FFS: For a Transmission Point different from the serving cell (e.g. a DL-PRS-only TP)
· Option 2:
· For RTT measurement in NTN, support UE report that indicates the time difference between the arrival time of a DL RS for positioning and the transmit time of an SRS. 
· FFS: details of report and the definition of UE Rx-Tx time difference    
· Option 3: The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on one of the following options: 
· Option 3-1: This offset is reported as the nearest integer value in the unit of milliseconds by rounding the time difference of transmit timing of uplink subframe #i and receive timing of downlink subframe#i
· Option 3-2: UE report the index of the subframe j that is closest in time to the subframe #i received from the TP and LMF can derive the offset
· Option 3-3: TA report which corresponds to the time difference of received timing of downlink subframe #i and transmit timing of uplink subframe#i rounding up to slot granularity.
· Option 4: 
· UE Rx – Tx time difference TUE-RX – TUE-TX  can be directly derived from timing advance TTA 
· FFS: the granularity and the reporting range of TA.
· Note: This implies that the existing framework for Multi-RTT positioning report can be used without need to specify a new TA report.
Note: The impact of UE autonomous adjustment of TA (when applied) should be taken into account


It can be seen that for both UE and gNB Rx-Tx, the legacy definition as in TN are used. Of course, besides the UE and gNB Rx-Tx, some other information may be also reported to LMF such as the TA in integer subframe at UE side and the common TA at gNB side, and those will be defined by RAN1. For the sub-subframe level Rx-Tx, we understand the existing report mapping as follows can be re-used.
· Reporting range: -0.5ms to +0.5ms
· Reporting granularity: {32, 16, 8, 4, 2, 1} Tc
Proposal 3: Existing report mapping for UE and gNB Rx-Tx are re-used for NW verified location.
Conclusions
In this paper we provided our views on RRM requirements for NW verified location in NTN.
Proposal 1: RAN4 to define measurement period requirements for UE Rx-Tx measurement, and existing TN requirements for measurement with MG are used as baseline.
Proposal 2: RAN4 to define measurement accuracy requirements for UE Rx-Tx measurement using existing TN requirements as baseline except that requirements for -13dB Es/Iot are not applicable.
Proposal 3: Existing report mapping for UE and gNB Rx-Tx are re-used for NW verified location.
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