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Introduction
The WI description for RAN4 work related to NR over NTN was presented in [1]. Following the progress of RAN4 on the topic, it was approved an extension for the WI activities, in order to address eventual open issues. The WI exception list provided in [2] includes RAN4 RF core requirements, with provision for clarifications and addressing possible inconsistencies.  

Discussion
The work for NTN in RAN 1 has provided agreements about timing and frequency doppler compensation, as reported by the chair notes for RAN1 #103 [3]: RAN 1 Agreement:
An NR NTN UE in RRC_IDLE and RRC_INACTIVE states shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.



This agreement has been the working assumption in RAN4, as captured by the WF for the SAN demodulation discussions in [4], where the following agreement was reached:RAN 4 Agreement:
· Consider 200Hz as the maximum Doppler shift for UL in service link





For LEO scenarios, the small Doppler shift used as a reference for demodulation is only achievable if there is pre-compensation at the transmitter end, since the total doppler variation may be significantly higher [5]. However, the RF requirements for the UE, captured in TS 38.101-5 [6] and TS 38.101-1 [7] state that:
NTN UE Transmitter Requirements, TS 38.101-5 [6]
6.4.1	Frequency error
The requirements for frequency error defined in TS 38.101-1 clause 6.4.1 are applied for NTN satellite UE.
General UE Transmitter Requirements, TS 38.101-1 [7]
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The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the NR Node B.









But as UL pre-compensation is expected from the receiver for LEO scenarios, it is not a fair measure to compare the carrier frequency received from the NR Node B with the UE modulated carrier frequency. 
Observation 1: The absolute frequency error of the UE modulated carrier frequency at the transmitter end cannot be within 0.01 PPM of the carrier frequency received by NR Node B.
Since it is not enough to simply reference 38.101-1 as argued above for the frequency error requirements in 38.101-5 it is proposed to add a slightly updated version of the text from 38.101-1 with the changes highlighted below:
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE modulated carrier frequency should be measured at its reception by the NR Node B. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to reference the carrier frequency assigned by the NR Node B

Proposal 1: RAN4 to capture the text proposal #1 to amend the frequency error definition
------------------------------------ TP#1 TS 38.101-5-----------------------------------------------
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The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE modulated carrier frequency should be measured at its reception by the NR Node B. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to reference the carrier frequency assigned by the NR Node B
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-------------------------------- End of TP#1-------------------------------------------------------------------

Conclusion
In this contribution we discuss the frequency error reference point and have the following observation and proposal:
Observation 1: The absolute frequency error of the UE modulated carrier frequency at the transmitter end cannot be within 0.01 PPM of the carrier frequency received by NR Node B.

Proposal 1: RAN4 to capture the text proposal #1 to amend the frequency error definition
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