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In RAN1#114bis [1], the newly introduced parameters DL timing drift and UE Rx-Tx time difference subframe offset are maintained with some remaining issues. In this contribution, the remaining issues are further discussed. 
Value range of DL timing drift
In RAN1#114bis, the value range and granularity of DL timing drift are discussed and following working assumption was achieved.
	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
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	10 bits


Note: value range is given in unit of corresponding granularity


The value range of DL timing drift is not confirmed till now. Consider LEO-600 and elevation angle is 10 degree. The timing drift caused by satellite mobility is 22.702 us/s. The maximum UE speed is assumed as 1200 km/h. Then the timing drift caused by UE mobility is at most 1.112 us/s. As a result, the overall timing drift can be 23.814 us/s. To define a conservative value range, 24 us/s can be considered as the maximum value of timing drift, which aligns with the 24 ppm maximum Doppler considered in TR 38.821.
Proposal 1: The value range of DL timing drift should be (-24 us/s … + 24 us/s).
Measurement period
In RAN1#114bis, whether to determine the DL timing drift over the legacy measurement period (used for UE Rx-Tx time difference measurement) or newly defined measurement period (e.g., the time period between DL subframe of PRS and corresponding UL subframe) was discussed. The majority view is to reuse the legacy measurement period for simplicity. But whether there is potential issue by reusing the legacy measurement period may need further check.
In legacy specification (TS 38.133), the definition of measurement period for UE Rx-Tx time difference is defined as follows:
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 is periodicity of UE Rx-Tx time difference measurement in positioning frequency layer i, and  is the measurement duration for the last UE Rx-Tx time difference measurement sample in the positioning layer i. ,  is the processing time and  is the least common multiple of PRS resource periodicity and DRX cycle. Moreover, the time of measurement period starts from the first DRX cycle containing the DL PRS resources in the assistance data after both the NR-Multi-RTT-RequestLocationInformation message and NR-Multi-RTT-ProvideAssistanceData message from LMF via LPP are delivered to the physical layer of UE. Therefore, the minimum duration of measurement period is a DRX cycle containing DL PRS resource, which is purely defined based on the DL PRS instead of considering the time interval between PRS and SRS as well as the UE Rx-Tx time difference subframe offset. Therefore, before confirming the legacy measurement period is used, it will be safer to evaluate whether there will be significant error by using the DL timing drift determined based on DL PRS resource for whole RTT measurement duration.
As discussed in previous meeting, the reported DL timing drift is used to handle the slot duration variation between the UL and DL slots associated with the UE Rx-Tx time difference and the TA variation between PRS and SRS. The time interval between UL and DL slots associated with the UE Rx-Tx time difference is at most RTT between UE and UTSRP. While the time interval between PRS and SRS is at most RTT+TPRS-SRS, where TPRS-SRS is the time interval between PRS reception and SRS transmission at UE and the upper bound is 160ms. Therefore, the maximum DL timing drift variation during the estimation of RTT is summarized as shown in Table 1. It can be observed that the maximum DL timing drift variation is smaller than 0.1 ppm, which is the granularity of DL timing drift report. Therefore, the error caused by using a fixed DL timing drift determined based on the PRS for whole RTT measurement duration is tolerable. That is, the legacy measurement period can be used for determining the reported DL timing drift.
[bookmark: _Ref149140756]Table 1 Maximum DL timing drift variation during the estimation of RTT
	Scenario
	Maximum RTT 
	Maximum DL timing drift rate variation rate 
	Maximum DL timing drift variation corresponding to duration between UL and DL slots associated with UE Rx-Tx time difference

	Maximum DL timing drift variation corresponding to duration between UL and DL slots associated with UE Rx-Tx time difference

	Maximum total DL timing drift variation

	LEO-600
	25.77 ms
	0.27 ppm/s
	0.007 ppm
	0.050 ppm
	0.057 ppm

	LEO-1200
	41.77 ms
	0.13 ppm/s
	0.005 ppm
	0.026 ppm
	0.031 ppm


Proposal 2: DL timing drift is defined over legacy UE RX-TX time difference measurement period defined in TS 38.133.
Conclusions
In this contribution, remaining issue of network verified UE location is discussed with following proposal:
Proposal 1: The value range of DL timing drift should be (-24 us/s … + 24 us/s).
Proposal 2: DL timing drift is defined over legacy UE RX-TX time difference measurement period defined in TS 38.133.
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