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1.	Introduction
RAN#103e agreed a CR for 38.101-5 with doppler pre-compensation requirement added to the frequency error section 6.4.1 of TS 38.101-5. After review the rest of the specification and especially with RAN5 colleagues, the question becomes apparent that what would be the doppler conditions for all other RF requirements. This paper discusses other requirements for NTN UE from Doppler viewpoint.
This paper also discusses refinement of the frequency error requirement to better test the RF parts of the frequency generation circuitry. 
2. 	Discussion
2.1	Other RF requirements and pre-compensation
RAN5 procedure is to find the most difficult case for UE and define a test according to that. For example in case of max power, RAN5 tests the edge channel since filter and PA droops are biggest on the edges of the band and therefore that represents the worst case for the UE. It is not known what most difficult case for frequency error with doppler pre-compensation is, in case we exclude changing doppler cases, but in derivation of requirements for TX or RX, no budget other than 0.1 ppm frequency error was considered. 
For terrestrial UE, the 0.1 ppm is the frequency generation hardware inaccuracy. With 0.1 ppm including the error from the pre-compensation algorithm, the requirement is more stringent than it is for terrestrial UE. 
Proposal 1: Doppler is set to zero for other than frequency error UE RF requirements
Right now, the specification does not define what to use and proposal 1 can executed to the specification by adding the following sentence to the section 4.2 Applicability of minimum requirements:
Unless otherwise stated, requirements are applicable with zero doppler pre-compensation conditions.
Before drafting the CR, discussion on proposal 1 should happen. 
2.2	Constant pre-compensation 
The discussion for the frequency error value never included a possible error in the pre-compensation algorithm, as stated in previous section too, and on top of that, no discussion on dynamic behaviour and its error sources happened. The trajectories of the SAN and UE are in most cases such that the doppler is not constant. 
Observation: Doppler is real NTN system is not necessary constant
The maximum change rates are even documented in to the TR 38.821. How the frequency error would be tested in case the location parameters are set so that the doppler changes is not well understood. Our view is that the frequency error with pre-compensation should be required to be within +/- 0.1 ppm only when doppler is constant. In order to meet the +/- 0.1 ppm requirement, UE needs time to settle the PLL and also to sufficiently repeat the measurement of the received DL frequency. 
Proposal 2: Frequency error with non-zero doppler is required to be within +/- 0.1 ppm in constant doppler conditions. 
The corresponding change in section 6.4.1 of TS 38.101-5 could be as follows:
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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 to ideally pre-compensated reference uplink carrier frequency when doppler is constant over the measurement interval. 
[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.]
Requirement will be verified for at least two cases of which one has zero Doppler conditions.

Conclusion
Proposal 1: Doppler is set to zero for other than frequency error UE RF requirements
Observation: Doppler is real NTN system is not necessary constant
Proposal 2: Frequency error with non-zero doppler is required to be within +/- 0.1 ppm in constant doppler conditions. 
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