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Introduction
In the last RAN4 meeting, WF [1] on the timing requirement for NTN was approved. There still exist remaining issues for timing related requirements. And double correction issue as approved reply LS [2] should be resolved in RAN4. In this contribution, we provide our views on the timing related requirements for NTN. 
 
Discussion
Combination of open and closed loop TA control
RAN4 agreed on two options to address double correction issue.
	· 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.
· FFS on whether the requirement regulating “double-correction” issue would be a stand-alone requirement
· FFS on whether and how to incorporate the current gradual timing adjustment defined in 7.1.2.1 of TS38.133
· FFS on whether and how to incorporate UE specific change due to satellite position change and feeder link delay change
· FFS on the detailed requirement values and the definition of reference time in terms of UL timing error measurement


Option 1 and 2 are how to manage gradual timing adjustment requirements for the issue. The gradual timing adjustment is performed when DL timing of reference cell is changed, and the timing depends on UE and satellite position. However, unlike TN, two additional TA for TTA has been introduced such as UE specific TA and common TA which are open loop TA. Both TAs are updated by UE side based on UE/satellite position and common TA drift rate/variation, so the change of UE and satellite position could be compensated. So far, RAN4 has no decision on UE behavior when or how often the open loop TA is updated. If there is no specific behavior for open loop TA update, the gradual timing adjustment requirement could be ambiguous. Therefore, for NTN, the gradual timing adjustment requirement could be replaced by UE initial timing accuracy requirement as Option 1.  
· Proposal 1: RAN4 to replace gradual timing adjustment requirement with NTN UE initial timing accuracy requirement for double correction issue as Option 1.

To apply proposal 1, RAN4 needs to specify UE behavior for open loop TA updating in order to avoid double correction of closed loop TA. At least the UE specific TA or open loop TA should be updated before uplink transmission instead of specific update periodicity and rate. Since the initial timing accuracy should be met with the behavior, there is no separate requirement for the behavior. 
· Proposal 2: RAN4 to define the following UE behavior for UE specific TA updating to avoid double correction issue.
· The UE specific TA or open loop TA should be updated at least before uplink transmission (applying TA command) slot.

TA adjustment accuracy requirement
Regarding of double correction issue, if the UE specific TA or open loop TA is updated before uplink transmission as proposal 2, closed loop TA (TA command) can compensate UE/satellite position error. So, existing TA adjustment accuracy requirement could be reused.

· Proposal 3: Reuse existing TA adjustment accuracy under the condition of updating UE specific TA or open loop TA before uplink transmission (applying TA command).

Conclusion 
In this contribution, we provide our views on timing requirement for NTN, and we propose 
· Proposal 1: RAN4 to replace gradual timing adjustment requirement with NTN UE initial timing accuracy requirement for double correction issue as Option 1.
· Proposal 2: RAN4 to define the following UE behavior for UE specific TA updating to avoid double correction issue.
· The UE specific TA or open loop TA should be updated at least before uplink transmission (applying TA command) slot.
· Proposal 3: Reuse existing TA adjustment accuracy under the condition of updating UE specific TA or open loop TA before uplink transmission (applying TA command).
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