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Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 in [1]. The enhancements on UL time and frequency synchronisation have been heavily discussed in previous RAN1 meetings. However, there are still some open issues. In this paper, we will discuss some remaining issues of NR NTN. 
Discussion 
Reference point of the epoch time for assistance information 
In RAN1 107 e-meeting, the following agreement has been made: 
Agreement
The reference point of the epoch time for assistance information (i.e. Serving satellite ephemeris and Common TA parameters) should be known by UE.
· FFS: the definition of the reference point
In the previous RAN1 meetings, there were discussions on the definition of the reference point: whether it is satellite or the NTN-GW. If the NTN-GW is considered as reference point, there might be potential security issues as the NTN UE can derive the location of the NTN-GW. This issue would be identified by SA3. In addition to the potential security issues, consider the NTN-GW as the reference point will require the NTN UE to take the delay between the GW and the satellite into account to determine the reference time, which increases the complexity of the UE. To simplify the problem, it would be sensible to consider the satellite as the reference point of the common TA related parameters as the baseline. The delay between the NTN GW and the satellite and that between the gNB and the GW are considered by the network. Furthermore, the same reference point will be applied for epoch time of Satellite Ephemeris data and Common TA related parameters to simplify the issue. The synchronisation between the network and NCC could be left to implementation.
Proposal 1 [bookmark: _Ref86257114]The reference point of the epoch time for assistance information is the satellite. 
Combination of open and closed loop TA control 
In the previous RAN1 e-meeting, the issues related to the combination of open and closed loop TA control have been heavily discussed. It has been agreed in the previous RAN1 107 emeeting:
Conclusion
 is UE self-estimated TA to pre-compensate for the service link delay, which is calculated using the UE position and the serving satellite ephemeris.
· How the UE calculates/updates NTA, UE-specific is left to UE implementation.
The UE is allowed to calculate and update the  autonomously using its GNSS fix and the satellite ephemeris provided by SIB. The  is updated based on the common TA parameters provided by SIB. In RR_CONNECTED state, the total close loop TA is calculated with taking  and  into account. There is the possibility that the UE update  after  a UL transmission using which the gNB update the close loop TA for this UE. In this case, there will be contradiction between the close and open loop TA. Due to the relative movement between the UE and satellite, the  might be updated frequently. Considering the relatively long delay between the UE and gNB, it is not sensible to update the close loop TA at both the UE and gNB side after the  update. To simplify this issue, we support that the combination of open and closed loop TA control is up to the UE implementation to meet the RAN4 gradual timing adjustment requirement.
Proposal 2 [bookmark: _Ref86329843]The combination of open and closed loop TA control is up to the UE implementation to meet the RAN4 gradual timing adjustment requirement.

Conclusion 
From the discussion, we have the following observations and proposals: 
Proposal 1. The reference point of the epoch time for assistance information is the satellite.
Proposal 2. The combination of open and closed loop TA control is up to the UE implementation to meet the RAN4 gradual timing adjustment requirement.
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