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1	Overall description
RAN4 would like to thank RAN1 for the LS on NTN UL time and frequency synchronization requirements. RAN4 are discussing the NTN UL time and frequency synchronization requirements and have no conclusion. Based on current RAN4 understanding, the timing and frequency pre-compensation should be done by UE for service link and by gNB for feeder link. The UL transmit timing advance should not be controlled by TA signal sent by gNB as legacy system because time pre-compensation will replace it.
The requirements for UE transmit timing and frequency accuracy are specified at UE side in RAN4 specification, but not at gNB side. The initial agreements are the requirements may be the same as initial access (i.e. PRACH transmission) and UL transmissions in RRC_CONNECTED State.
RAN4 provides following feedback for RAN1 questions:
Question 1: What are the NTN UL time synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State
Answer 1:  The UE transmit timing error would be current requirements Te plus 2*∆Pos/c. ∆Pos is the Positioning accuracy which is the error between the estimated position and the true position. It is based on UE A-GNSS capability. And c is light velocity.
Question 2: What are the NTN UL frequency synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State
Answer 2:  Reuse 0.1ppm as the UE frequency error measurements.
For signal reception at gNB side, the timing and frequency accuracy should be included the time and frequency pre-compensation error done by gNB. The gNB pre-compensation accuracy may not be defined.
If RAN4 has final requirements for timing and frequency error, they will inform RAN1 as soon as possible.

2	Actions
To RAN1
[bookmark: _GoBack]ACTION: 	RAN4 respectfully requests RAN1 to take the above agreement into consideration in their future work.

3	Dates of next TSG-RAN WG4 meetings
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