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1. [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction

In this contribution, we discuss some remaining issues on UL time and frequency synchronization enhancement for NTN. 

2. Discussion
[bookmark: _Ref129681832]
[bookmark: _Toc85829332]2.1: TA update in RRC_CONNECTED state
[bookmark: _Toc85829336]
In #107-e meeting, TA update related issues in RRC_Connect state had been intensively discussed. Some of these issues can be solved by UE implementation, some still need RAN4’s decision. Here we would like to discuss the issue of TA adjustment requirement with the consideration of large TAC latency.

 In NTN, RTT (Round Trip Time) is large. As a result, TAC (Timing Advance Command) feedback may not be returned to the UE in time. In some cases, the UE may have made multiple uplink transmissions before it receives its first TAC corresponding to those multiple uplink transmissions. When the UE received the multiple TACs, these TACs actually indicate the same TA information, and should not be deemed as indications of multiple steps of TA adjustment. In this case, the TAs must not be accumulated or applied repeatedly. (Alternatively, requirement at the NW side may be made.)
In the other hand, high speed movement of the UE is desired to be supported in  NTN. For example, UE in high speed train and aircraft are important scenarios in NTN, in which case high frequency of TA adjustments is needed so that the fast varying propagation delay can be tracked. 
The above two situations have contradictory requirement for TA adjustment.  We suggest further discussion on it, so that repeated TA adjustment can be avoided and fast track can also be achieved. 

Observation 1: Due to the large RTT in NTN, repeated TA adjustment may be a more prominent problem in NTN.  

Proposal 1: To ensure TA adjustment can handle both the large TAC latency and high speed UE movement, RAN1 shall wait for the RAN4’s requirement and determine whether RAN1 need additional measures to solve this issue.

3. Conclusion
In this contribution, we discuss some of the remaining issues of UL time and frequency synchronization enhancement for NTN, the following observations and proposals are presented:
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