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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

For initial access (i.e. PRACH transmission): An NTN UE will have an initial access error of 2*Te, where Te is the exiting error in TS 38.133, section 7.1.2).
For UL transmissions in RRC Connected State: RAN4 has concludes that for TA adjustment accuracy in RRC Connected State Timing Advance adjustment accuracy requirement depends on:
1) The mechanism of TA adjustment step size determined by RAN1 and the total uncertainty budget and 
2) Requirement for UE Timing Advance adjustment accuracy. An NTN UE will have will comply to existing requirement for UE Timing Advance adjustment accuracy in TS 38.133 7.3.2.


Attachments:	


1. Reply:

2. Actions:
To RAN1: 	RAN4 would like to kindly ask RAN1 to use the above information as partial reply of LS.


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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