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1.	Introduction
We provide our views on the measurement period corresponding to DL timing drift reported by UE together with UE RX-TX time difference.
2. 	Discussion
RTT can be measured by UE reporting the RX-TX time difference between a DL reference signal and an UL reference signal as shown in Figure 1. In Figure 1(a), UE sends an SRS after receiving the DL RS from the network and reports the time difference between the DL RS and the SRS. In such case, an RTT measurement, RTT_m is calculated as  T2-T1.    In Figure 1 (b), the SRS is sent before a DL RS and the time difference between the SRS and the DL RS is reported. In such case, RTT_m is calculated as T1-T2.




Fig 1. RTT measurement based on RX-TX time differences at UE and gNB

The above mechanism is used in TN and can also be used in NTN where satellites are moving. Implementation of the above mechanism, however, could be different due to the following differences between TN and NTN with LEO satellites:
· Subframe duration at UE is constant in TN but time varying in NTN with LEO satellites. In NTN, the duration of a received DL subframe for 15 KHz SCS can be up to 50 ns longer or shorter than 1 ms and the duration of a UL subframe can also be up to 50 ns longer or shorter than 1 ms. When the DL subframe duration is longer than 1 ms the UL subframe duration will be shorter than 1 ms. Note that the maximal and the minimal subframe duration above assumes 0 degree elevation angle for the satellite seen by both UE and gateway. 
· In TN, UE TA tends to be constant without network TA commands and UE autonomous TA adjustment. The latter in TN is not expected to happen frequently. In NTN with LEO satellites, UE TA can vary up to 100 ns from one subframe to the next. 


Unlike in TN where the gNBs are assumed stationary, the high-speed movement of the satellite is exploited to find or verify the UE location, which is basically a so-called single-satellite multi-RTT scheme for NGSO. As such, an RTT measurement in NTN needs to be accurately time stamped. Depending on the elevation angle, the difference between the two RTTs at 1ms apart can be up to 100 ns. In the example shown in Fig 1 for NTN, t0, t1, T1, and T2 need to be provided to the LMF to find a RTT and its associated time.
Reflecting these aspects, the set of agreements and conclusions were finally made in RAN1#114, which is reproduced in the table below:
	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

Agreement
Confirm the working assumption with the additional note below:
Working assumption
In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.
Note: This does not imply that the actual gNB receive-transmit time difference measurement is necessarily made at the uplink time synchronization reference point

Conclusion
No need to support common TA information report from UE to LMF with consideration that common TA information report from gNB has been agreed supported.

Conclusion
To resolve the mirror positions ambiguity for multi-RTT positioning, the following methods can be used without RAN1 specification impact from RAN1 perspective:
· by gNB or LMF implementation
· existing ECID method
· UL-AoA

Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.



As far as RAN4 requirement is concerned, we believe that the existing requirements on ‘UE Rx-Tx Time Difference’ defined for TN can be mostly reused, in terms of measurement period, accuracy, side condition (PRS SNR), etc., with some updates to incorporate NTN specific aspects, e.g. RRC state, a new definition/range of ‘UE Rx-Tx time difference,’ autonomous adjustment, etc. as appropriate.
One distinct difference between TN and NTN on the positioning scheme of ‘UE Rx-Rx Time Difference’ is the additional report of ‘DL timing drift due to Satellite movement over the service link.’ As the the agreement highlighted in yellow in the above table says the ‘DL timing drift’ reported by the UE will also be part of UE performance requirement. However, we found the definition of the ‘measurement period’ in the bullet unclear. The concerned measurement period of a UE RX-TX time difference report could be understood as the following durations denoted at ‘T’ shown in Fig 2.



Fig 2. Possible definitions of measurement period of UE RX-TX measurement period.

Although the reported timing drift rates based on the above three different definitions might be close, in order to alleviate the impact of the ambiguity in defining UE performance requirement in terms of accuracy on UE Rx-Tx measurement in RA4, it is preferred to clearly define the measurement period so that the definition of DL timing drift measurement duration is crystal clear to all parties. 

Proposal 1: For DL timing drift report, the measurement period of the UE RX-TX time difference is the duration of the received DL subframe #i.

3.	Conclusion
In order for the group to have the same understanding of the definition of the measurement period corresponding to DL timing drift reported by the UE, we made the following proposal.
Proposal 1: For DL timing drift report, the measurement period of the UE RX-TX time difference is the duration of the received DL subframe #i.
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