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[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665]Introduction
This contribution discusses the remaining issues related to network verified UE location for NR NTN. 

Discussion
In TS 38.215, the DL timing drift is defined as following:
	Definition
	DL timing drift is defined as the variation rate of the downlink delay in ppm due to the service link Doppler over the UE Rx-Tx time difference measurement period.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED



In RAN1#116, one remaining issue is regarding which measurement period is used to measure/define the DL timing drift quantity. The main concern is the corresponding measurement period defined for UE Rx-Tx time difference could be a very long duration when the measurement sample number is 4. During a long measurement period, the DL timing drift would be varying a lot. Therefore, there are some discussions/proposals to restrict the number of measurement samples in RAN1#115 [1] and RAN#1 116 [2]. 

In detail, as shown in TS38.133 [3], the measurement period for “UE Rx-Tx time difference measurements” in positioning frequency layer i is defined as:
	… …

Where
… …
 is the number of UE Rx-Tx time difference measurement samples:
-	= 4 if the UE is not capable of supportedDL-PRS-ProcessingSamples defined in [34].
-	= 1 if the UE is capable of supportedDL-PRS-ProcessingSamples defined in [34] and LMF requests the UE to perform positioning measurements with reduced number of samples by requestedDL-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.
-	=  [2] if the UE is capable of supportedDL-PRS-ProcessingSamples defined in [34] and the LMF requests the UE to perform positioning measurements with reduced number of samples by requestedDL-PRS-ProcessingSamples [34] but the following conditions are not 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.
-	= 4 otherwise.
	 is the measurement duration for the last UE Rx-Tx time difference measurement sample in the positioning layer i, including the sampling time and processing time,  =  +  ,
	 is periodicity of UE Rx-Tx time difference measurement in positioning frequency layer i: 

where
	corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [34],
 , the least common multiple between  and  
	 is the measurement gap repetition periodicity in positioning frequency layer i.
 is the PRS resource periodicity in positioning frequency layer i.
……


It can be found that there is one parameter, , which represents the desired number of measurements, which has impact to determine the final UE Rx-Tx time difference measurement period. If the number of samples  is small, e.g. 1, the UE Rx-Tx time different measurement period can be reasonably short to define the DL timing drift.

In RAN#4 110 [4], an agreement was achieved for measurement period and accuracy requirements in network verified UE location as the following:
	[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.


Since  was agreed in RAN#4, the UE Rx-Tx time difference measurement is suitable to be used to define the DL timing drift as captured by current TS 38.215 specification. 
Observation 1: Considering the RAN4 working assumption of single sample of PRS resource for UE Rx-TX measurement period is confirmed, the current description of “UE Rx-Tx time difference measurement period” to define the DL timing drift is reasonable. 


Furthermore, it is a UE capability, supportedDL-PRS-ProcessingSamples-RRC-CONNECTED, to use only one PRS measurement sample to obtain the UE Rx-Tx time difference measurement in TN. Therefore, the  single sample measurement should be also captured in the NTN UE location verification feature group, i.e. FG 44-3. In the last meeting, there were companies commented that RAN4 has not confirmed the working assumption, so RAN1 need to wait for RAN4 confirmation to capture the single sample measurement capability in FG 44-3. Considering RAN4 has confirmed the working assumption, FG 44-3 should capture the corresponding component. More details can be found in our companion paper for UE feature of NTN.

Conclusions
In summary, we discuss on the remaining issues related to network verified UE location for NR NTN. The following observations are made: 
Observation 1: Considering the RAN4 working assumption of single sample of PRS resource for UE Rx-TX measurement period is confirmed, the current description of “UE Rx-Tx time difference measurement period” to define the DL timing drift is reasonable. 
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