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1. Introduction
The Rel-18 NR NTN WID has been updated as follows regarding network verified UE location [1]. 
	4.1.3 Network verified UE location
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


The motivation of network verified UE location is that relying only on the GNSS based location information reported by the UE is not considered reliable as mentioned by SA3-LI. The UE reported location information (e.g. GNSS information), could be erroneous due to intentional (e.g. maliciously tampering by user or by 3rd party) or unintentional (e.g. interference) causes, hence it cannot be considered trusted by network operators. The target services include services which subject to national regulations or other operational constraints, e.g. Public Warning System (PWS), Lawful interception (LI), Emergency services (EMS), Charging and Tariff notifications. The UE location information is considered verified if the reported UE location is consistent with the network-based assessment to be within 5-10 km (similar to terrestrial network macro cell size). Such verification should enable country identification, selection of an appropriate core network, and the support of all the regulatory service.
In this contribution, our views on remaining issues for network to verify UE reported GNSS location information are provided.

2. [bookmark: DocumentFor]Discussion 
Maintenance on DL timing drift report
Following working assumption was made in last meeting regarding the value range, granularity, bits allocation of DL timing drift in NTN scenario [2].
	Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity, and bits allocation:
	Value range
	Granularity
	Bits allocation

	 [
(i.e:  )]
	
	10 bits





It was agreed that the definition of DL timing drift is clarified as the variation rate of the downlink delay in ppm due to the service link Doppler. According to TS38.821, the maximum value of doppler shift is 24ppm at 2GHz for LEO-600km, with a reference speed of 7.56km/s. Considering the maximum value of satellite speed, i.e., 7.9km/h, and lower satellite altitude which is smaller than 600km, in this case, the maximum doppler shift is around +/-52.5kHz, which is +/-26.25ppm. Thus, the value range of  is feasible. Besides, according to the simulation results in Rel-18 NW verified UE location study as summarized in [3], the granularity of  is feasible to achieve the accuracy requirement of location verification in NTN. The working assumption should be confirmed.   
Proposal 1:
Confirm the following working assumption made in RAN1#114bis meeting. 
Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity, and bits allocation:
	Value range
	Granularity
	Bits allocation

	 [
(i.e:  )]
	
	10 bits



Other remaining issues
Following FL recommendation was made in the last meeting regarding potential issues.
	FL recommendation
For next meeting, companies are encouraged to share their views and provide inputs on potential issues discussed within section 6:
Proposal 1 (Qualcomm): For RTT determination in NTN, supports the legacy gNB RX-TX time difference with the following change
· The start of the uplink subframe #i is determined by the received SRS resource that starts within the subframe. 
· Note: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS. 
Proposal 2 (Qualcomm): For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming zero Doppler for symbols before the associated DL-RS or SRS for positioning in the subframe.
Proposal 3 (vivo): For supporting Multi-RTT method in NTN, extend the timing quality resolution up to hundreds of meters so that up to 10km quality can be supported.


We have following views for the above proposals:
For proposal 1 (Qualcomm): Multiple SRS resources can be used to determine the start of one subframe containing SRS in legacy specification. In our understanding, this proposal aims to achieve better accuracy for the gNB Rx-Tx time difference measurement in NTN by eliminating the impact of subframe duration. However, such enhancement is unnecessary at maintenance stage. 
Proposal 2 (Qualcomm): Our understanding is that this proposal intends to remove the inaccuracy of subframe duration due to doppler, so that the accuracy of measurement can be enhanced. From this perspective, this proposal is unnecessary at maintenance stage. Meanwhile, it defines how to perform measurement considering doppler e.g., for test perspective. The point may be valid, however, zero doppler may be assumed by default without any spec update, where doppler shift is not mentioned. Further discussion is needed on this issue. 
Proposal 3 (vivo): In our understanding, coarse accuracy doesn’t have strong correlation with large timing quality value/timing quality resolution, and legacy design will not be challenged for NTN case. This proposal is not needed.
Observation1:
Regarding potential issues mentioned in FL recommendation, we have following observations
· The proposal 1 is unnecessary at maintenance stage. 
· The proposal 2 needs further discussion.
· The proposal 3 is not needed. 


3. Conclusion 
Proposal 1:
Confirm the following working assumption made in RAN1#114bis meeting. 
Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity, and bits allocation:
	Value range
	Granularity
	Bits allocation

	 [
(i.e:  )]
	
	10 bits


 
Observation1:
Regarding potential issues mentioned in FL recommendation, we have following obeservations
· The proposal 1 is unnecessary at maintenance stage. 
· The proposal 2 needs further discussion.
· The proposal 3 is not needed.
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