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1.	Introduction
For NTN, the frequency error requirement contains the testable requirement for frequency pre-compensation according to the behaviour described in TS 38.300. For NTN IoT, similar doppler pre-compensation behaviour is described in the clause 23.21 of TS 36.300. 
RAN4 received an LS about segmented transmissions [3] and agreed to re-use frequency error from LTE NB-IoT and Cat-M1 in WF [4]. This paper further discusses how frequency error should be defined for the NTN IoT.  
2. 	Discussion
The frequency error requirement with pre-compensation can read from clause 6.4.1 of TS 38.101-5. Similar text should be included in to the 36.102 since the doppler pre-compensation behaviour is almost the same. There is one difference, related to the segmented transmission, from clause 23.21.1 of TS 36.300:
UL segmented transmission is supported for UL transmission with repetitions. The UE shall apply UE pre-compensation per segment of UL transmission of PUSCH/PUCCH/PRACH for eMTC and NPUSCH/NPRACH for NB-IoT from one segment to the next segment.
RAN1 sent the same text in an LS [3] with the request to prioritize the work:
RAN1 has discussed the following aspects and leaves it up to RAN4 to specify UL Segmented Transmission for UL synchronization for IoT NTN as follows:
· UE applies segmented UL transmission according to duration configuration by the network 
· Different values (e.g., TA) for pre-compensation may be used per segment, where UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment
RAN1 respectfully requests RAN4 to prioritize the UL Segmented Transmission for UL synchronization for IoT NTN work by considering introducing the above.
From that, we can concluded two things:
Observation 1: UE is required to keep the same pre-compensation for the duration of the segment. 
Observation 2: Segment duration is configured by the network
With this, the segment and how it is configured can be left for further discussion or possibly even to the ran5 test procedure after proper configuration IE and procedure is available. RAN4 can discuss and agree the RF requirements for the UE and assume the pre-compensation is done per segment. For the NR based NTN UE, the requirement is to perform prediction of change in Doppler conditions so the frequency error for NTN IoT should mention this. 
Proposal: NTN IoT UE frequency error requirement is defined such that UE is required to maintain estimated Doppler compensation constant for the duration of the segment.  

Conclusion
Observation 1: UE is required to keep the same pre-compensation for the duration of the segment. 
Observation 2: Segment duration is configured by the network
Proposal: NTN IoT UE frequency error requirement is defined such that UE is required to maintain estimated Doppler compensation constant for the duration of the segment.  
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