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Introduction
In the last RAN4 meeting, WF [1] on timing requirements for NR NTN was approved. In this contribution, we provide our views on UE specific TA estimation error and TA adjustment accuracy requirement.
 
Discussion
UE specific TA estimation error
Following agreements for UE specific TA estimation were captured in [1].
	· The UE specific TA estimation accuracy is counted into the UE transmit timing error requirement
· UE specific TA estimation accuracy is FFS
· FFS whether the UE specific TA estimation accuracy shall be also defined as a separate accuracy requirement
· Specify UE behavior related to UE specific TA estimation and the detailed behavior is FFS
· FFS on the update periodicity of UE specific TA value



[bookmark: _GoBack]UE specific TA estimation is UE self-estimated TA to pre-compensate for the service link delay, and the UE specific TA estimation accuracy depends on the position accuracy for UE and satellite. It is difficult to define separate accuracy requirements for UE specific TA estimation since this estimation is just UE self-estimation and it is not clear to test the accuracy. Therefore, UE specific TA estimation error should be considered by adding timing error for the worst case GNSS accuracy to current UE transmit timing error requirement.
· Proposal 1: Do not define separate UE specific TA estimation accuracy requirement
· Proposal 2: Add timing error for the worst case GNSS accuracy to current UE transmit timing error requirement
For update periodicity of UE specific TA value, it is currently under discussion in RAN1, so RAN4 needs to wait for final conclusion of RAN1.
 
TA adjustment accuracy requirement
In RRC_CONNECTED mode, two options were captured for TA adjustment accuracy requirement.
	· Option 1: Reuse the existing TA adjustment accuracy requirement defined in TS 38.133 with considering of UL timing quantization accuracy.
· Option 2: FFS on whether relax the TA adjustment accuracy requirement.
· FFS on UE position and satellite position estimation error;
· FFS on propagation delay change from a slot when UE received timing advance command to a slot when the indicated TA.



As mentioned above, position accuracy for UE and satellite affects UE transmit timing, and it is also affects timing advance adjustment accuracy. Therefore, relaxed timing advance adjustment accuracy requirement should be considered with position estimation error of UE and satellite. For long propagation delay, UE specific TA and common TA can be changed from timing advance command at network to adjustment timing for uplink transmission at UE due to the UE and satellite mobility. To reduce impact on TA adjustment accuracy due to the long propagation, the UE should update UE specific TA in the slot before applying timing advance adjustment for its uplink transmission.
· Proposal 3: Relaxed timing advance adjustment accuracy requirement should be considered with position estimation error of UE and satellite.
· Proposal 4: UE specific TA should be updated in the slot before applying timing advance adjustment for its uplink transmission

Conclusion 
In this contribution, we provide our views on UE specific TA estimation error and TA adjustment accuracy requirement, and we propose
· Proposal 1: Do not define separate UE specific TA estimation accuracy requirement
· Proposal 2: Add timing error for the worst case GNSS accuracy to current UE transmit timing error requirement
· Proposal 3: Relaxed timing advance adjustment accuracy requirement should be considered with position estimation error of UE and satellite.
· Proposal 4: UE specific TA should be updated in the slot before applying timing advance adjustment for its uplink transmission
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