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1	Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 and the work item description is updated in [1].
At RAN1#106b-e, RAN1 sent an LS [2] to RAN4. A first reply LS from RAN4 was provided in [3] at RAN1#108-e. A final reply LS is now available in [4].
In this contribution, we provide comments on the final reply LS from RAN4.
2	Discussion
In [2], RAN1 described the issue of so called double-correction that may occur when open-loop and closed-loop TA control are used in parallel in RRC_CONNECTED state.
In [3], RAN4 gave a first reply, listing two options for how to solve the issue with double-correction.
In [4], RAN4 informs RAN1 that they have agreed to use a framework of gradual timing adjustment requirement to alleviate the impact of double-correction in NTN, i.e. Option 2 in [3]. The gradual timing adjustment requirement for NTN UEs is described as follows in the reply LS:

Gradual timing adjustment requirement
Agreement:
· 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 reference timing shall be (NTA+NTA,UE-specific+NTA,common+NTA,offset)×Tc before the downlink timing of the reference cell. 
· All adjustments made to the UE uplink timing shall follow these rules:
· [bookmark: _Hlk101427697]The maximum amount of the magnitude of the timing change, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, in one adjustment shall be Tq.
· The minimum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common during the last one second, shall be Tp per second.
· The maximum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common during the last 200ms, shall be Tq per 200 ms.
· where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table.
· The maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table below.
	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
	NA
	NA

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



· (Note) Te_NTN is a timing error limit of NTN UE initial transmission timing error.
The gradual timing adjustment requirement restricts the rate by which the UE uplink timing can change. RAN4 excludes only changes in UE uplink timing due to change of NTA,UE-specific due to satellite position update and NTA,common. This means that changes in UE uplink timing due to changes in NTA,UE-specific due to UE position update are restricted by the gradual timing adjustment requirement. Therefore, the timing updates due to UE GNSS position update will be slow enough to allow the closed-loop TA control to compensate for it, and the double correction problem is avoided.
[bookmark: _Toc101512713]Double correction problems caused by UE position updates will be avoided by the gradual timing adjustment requirement agreed by RAN4.
Other causes for double correction problems mentioned in [2] are update of serving satellite ephemeris parameters and common TA parameters. UE uplink timing changes due to these updates will not be restricted by the gradual timing adjustment requirement. However, UL timing jumps caused by these are typically smaller and can be controlled by network implementation through careful setting of the validity timer. Therefore, no further work is needed in RAN1 on the combination of open and closed loop TA control.
[bookmark: _Toc101512714]Double correction problems caused by serving satellite ephemeris and common TA parameter updates will not be avoided by the gradual timing adjustment requirement agreed by RAN4. However, UL timing jumps caused by these are typically smaller and can be controlled by the network through careful setting of the validity timer.
[bookmark: _Toc101512715]No further work is needed in RAN1 on the combination of open and closed loop TA control.
Conclusion
In the previous section, we made the following observations: 
Observation 1	Double correction problems caused by UE position updates will be avoided by the gradual timing adjustment requirement agreed by RAN4.
Observation 2	Double correction problems caused by serving satellite ephemeris and common TA parameter updates will not be avoided by the gradual timing adjustment requirement agreed by RAN4. However, these are typically smaller and can be controlled by the network through careful setting of the validity timer.
Observation 3	No further work is needed in RAN1 on the combination of open and closed loop TA control.
[bookmark: _In-sequence_SDU_delivery]
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