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1. Overall Description:
RAN4 would like to thank RAN1 for the LS on NTN UL time and frequency synchronization requirement for initial access (i.e. PRACH transmission) and UL transmissions in RRC_CONNECTED state (R1-2102263). Based on the last reply LS (R4-2115347), RAN4 would like to provide the further information on UE initial transmit timing error requirement as follows:
Question 1: What are the NTN UL time synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State
[RAN4]: The UL timing requirements for NTN UE will be specified in RAN4 are summarized as follows: 
· For initial access (i.e. PRACH transmission)
· Initial transmit timing error requirement
The UE initial transmission timing error requirement for initial access is defined when the PRACH transmission or the msgA transmission. And the UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN is specified in Table 1. In order to derive Te_NTN, RAN4 assumed Te_NTN = Te + Te_GNSS + Te_SAT, where,
· Te is the legacy timing error
· Te_GNSS is the GNSS accuracy
· Te_SAT is the serving-satellite position estimation error
Table 1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	[29]*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N.A

	
	30
	15
	[24]*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N.A

	NOTE:	Tc is the basic timing unit defined in TS 38.211


· RAN4 concluded not to define Te_NTN requirement for UL SCS = 60 KHz in Rel-17.
· For UL transmissions in RRC_CONNECTED state
· Initial transmit timing error requirement
The UE initial transmission timing error requirement for RRC_CONNECTED is defined when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS in RRC_CONNECTED state. The requirement is the same as Table 1.
· Gradual timing adjustment requirement
The gradual timing adjustment requirements are still under discussion in RAN4.
· TA adjustment accuracy requirement
The TA adjustment accuracy requirements are still under discussion in RAN4.
2. Actions:
To TSG RAN WG1
ACTION: 	RAN4 respectfully ask RAN1 to take the above information into account. 
3. Date of Next TSG-RAN WG1 Meetings:	
TSG-RAN WG4 Meeting #101bis-e     17 – 25 Jan 2021			Electronic Meeting
TSG-RAN WG4 Meeting #102-e        21 Feb – 03 Mar 2022	Electronic Meeting

