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	Reason for change:
	Unclearness on the Frequency error requirements:
1. The frequency to compare for frequency error should be UL configured frequency as FE should not be derived by comparing with a frequency containing error component.
2. How the TE will set the “ideal” pre-compensted frequency

	
	

	Summary of change:
	Changes :
1. Correct the “compared to” frequency to be UL configured frequency
2. Adding the annex for the TE to derive the expected “ideal” pre-compensated frequency
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	Unclearness exists in NTN UE specification
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[bookmark: _Toc97562294][bookmark: _Toc104122521][bookmark: _Toc104205472][bookmark: _Toc104206679][bookmark: _Toc104503639][bookmark: _Toc106127570]6.4.1	Frequency error
The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. 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 toafter compensation with  ideally pre-compensated doppler frequency compared with configured reference uplink carrier frequency. 
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment. The TE should compensate the ideally pre-compensated doppler frequency.]
Requirement will be verified for at least two cases of which one has zero Doppler conditions.

< unchanged text omitted >
Annex [Z]: Frequency error compensation for pre-compensated doppler shift
For the frequency error measurement for NTN UE, TE needs to compensate the measured frequency error with ideal doppler frequency. The frequency error magnitude to be compensated for doppler shift is described in Z.1 and frequency offset measurement due to doppler frequency is described in Z.2.
[Z].1. Derive the doppler frequency for post-compensation
Assuming the satellite position is =(Sx1, Sy1,Sz1) and satellite velocity is =( (Vx1, Vy1,Vz1), and NTN UE position is   =(Ux, Uy, Uz) at epoch time T1,  the satellite position is   =(Sx2, Sy2,Sz2) and satellite velocity is  =(Vx2, Vy2,Vz2) at epoch time T2,  

And 


The doppler frequency at transmission time T for post-compensation could be linear extrapolation with of and  , the time between T1 and T2 could be set to be short so the measurement uncertainty could be reduced.  is the UL configured frequency.

[Z].2. Frequency error measurement due to doppler frequency after post-compensation 

Measure the frequency offset in Annex F in TS 38.101-1, then the frequency error measured after the TE post-compensation of doppler frequency:
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