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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
An LS was sent from RAN1 to RAN4 regarding NTN UL Combination of open and closed loop TA control in NTN ( R1-2110604). 
	
1. Overall Description:
As part of the WI NR-NTN-solution, under agenda item 8.4.2, RAN1 discussed the issue related to combination of open and closed loop TA control. 
As per the RAN1#104-bis-e Agreement specifying the Timing Advance applied by an NR NTN UE, it is assumed that an NTN UE always add the accumulated TA command and UE autonomous TA. However, double TA adjustment may happen when the parameters that affect open loop control (including at least common TA, ephemeris, and GNSS position) are updated. 
Specifically, a UE may use old open loop TA control parameters which leads to TA error. This TA error is already corrected by closed loop TA control. When the UE updates open loop TA control parameters, it actually corrects this TA error one more time (since this TA error is already corrected by closed loop TA control). 
In light of the new open-loop TA control mechanism defined for NTN, RAN1 identified the following question:

Question 1: Considering the new open-loop TA control for NTN, will the requirement of  gradual timing adjustment as defined in R4-2115347 apply and, if applies, what’s the reference timing in the requirement?
2. Actions:
To TSG RAN WG4
ACTION 1: 	RAN1 respectfully asks RAN4 to provide feedbacks to Question 1 and  take the above information into consideration when defining requirements on UE transmit timing. 

3. Date of Next TSG-RAN WG1 Meetings:	
TSG-RAN WG1 Meeting #107-e	11 Nov. – 19 Nov. 2021		Electronic 
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Regarding question 1:
Considering the new open-loop TA control for NTN, will the requirement of  gradual timing adjustment as defined in R4-2115347 apply and, if applies, what’s the reference timing in the requirement?
In earlier RAN4 LS reply (R4-2120312) two options are outlined:
· Option 1:
· RAN4 to replace gradual timing adjustment requirement with NTN UE initial timing accuracy requirement, i.e. NTN UE initial timing accuracy requirement applies to all UL transmissions.
· Option 2:
· RAN4 to define a requirement based on the framework of gradual timing adjustment accuracy requirement, e.g. the requirement regulates the maximum amount of UE specific TA change of shot adjustment due to UE position change, the minimum and maximum aggregate adjustment rates.

RAN4 has decided to develop option 2 and modify the gradual timing adjustment requirement for NTN
Gradual timing adjustment for NTN
Requirements in this section shall apply regardless of whether the reference cell is on a carrier frequency subject to CCA or not. 
[bookmark: _Hlk90398785]When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be  before the downlink timing of the reference cell. All adjustments made to the UE uplink timing, for  shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
	where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 7.1.2.1-1.
Table 7.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]



All adjustments made to the UE uplink timing, for  shall follow this rule:
1)	The UE GNSS position accuracy is ±50 meters from true position.
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 #103-e 	16-27 May 2022	

TSG-RAN WG4 Meeting #104 	22-16 August 2022	
1

