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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
An LS was sent from RAN1 to RAN4 regarding NTN UL time synchronization requirements and NTN UL frequency synchronization requirements [1]. In this contribution we discuss question 1, the NTN UL time synchronization requirements.
	1. Overall Description:
As part of the WI NR-NTN-solution, under agenda item 8.4.2, RAN1 discussed the NTN UL synchronization requirements in terms of time alignment and frequency error for:
•	Initial access (i.e. PRACH transmission)
•	UL transmissions in RRC CONNECTED State. 

RAN1 identified the following questions that need clarification from RAN4:
Question 1: What are the NTN UL time synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State

Question 2: What are the NTN UL frequency synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State

Note-1: The questions above are related to the requirements for signal reception at gNB side.
Note-2: From RAN1 side we would like to have the requirements such that they are including the ”total accumulated error” in both time and frequency domain.

2. Actions:
To TSG RAN WG4
ACTION 1: 	RAN1 respectfully asks RAN4 to provide feedback on question 1 and any additional information that may help RAN1 understand the NTN requirement of UL time synchronization. 
ACTION 2: 	RAN1 respectfully asks RAN4 to provide feedback on question 2 and any additional information that may help RAN1 understand the NTN requirement of UL frequency synchronization

3. Date of Next TSG-RAN WG1 Meetings:	
TSG-RAN WG1 Meeting #104-bis-e 	12 Apr. – 20 Apr. 2021		Electronic Meeting
TSG-RAN WG1 Meeting #105-e 	19 – 27 May 2021		Electronic Meeting




1	Draft reply LS
Title:	Reply LS to RAN4 on NTN UL time and frequency synchronization requirements (Timing)
Response to:	
Release:	Rel-17
Work Item:	Solutions for NR to support non-terrestrial networks

Source:	RAN4
To:	RAN1
Cc:	

Contact Person:
          Name:	Magnus Larsson
          E-mail Address:	magnus.k.larsson (at) ericsson (dot) com 	
In LS to RAN4, from RAN1 there is a subset of questions regarding NTN UL time synchronization requirements: 
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
	[23]*64*Tc

	
	
	30
	[21]*64*Tc

	
	
	60
	

	
	30
	15
	[19]*64*Tc

	
	
	30
	[19]*64*Tc

	
	
	60
	

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


· Te_NTN not defined for UL SCS = 60 kHz, since UL SCS = 60 kHz is not possible with the requirements stated above.

· 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
When the transmission timing error between the UE and the reference timing exceeds Te_NTN then the UE is required to adjust its timing to within Te_NTN. The definition of reference timing is still under discussion. All adjustments made to the UE uplink timing shall follow these rules:
· The maximum amount of the magnitude of the timing change in one adjustment shall be Tq_NTN.
· The minimum aggregate adjustment rate shall be Tp_NTN per [4.3] ms.
· FFS whether X can be different for different types of satellites, altitude, etc.
· The maximum aggregate adjustment rate shall be Tq_NTN per [4.3] ms.
· FFS whether Y can be different for different types of satellites, altitude, etc.
	Frequency Range
	SCS of uplink signals (kHz)
	Tq_NTN
	Tp_NTN

	1
	15
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	30
	[5.5]*64*Tc
	[5.5]*64*Tc

	
	60
	
	

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


· The requirements are defined for all orbit types.
· Tp_NTN and Tq_NTN are not defined for UL SCS = 60 kHz. 
· TA adjustment accuracy requirement
RAN4 will define existing TA adjustment accuracy also for NTN.
2. Actions:
To TSG RAN WG1
ACTION: 	RAN4 respectfully ask RAN1 to take the above information into account. 



3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #100-e 	23 – 27 Aug 2021				
TSG-RAN WG4 Meeting #101-e 	01 – 12 Nov 2021				
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