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1	Introduction
In the last 100-e meeting, timing requirements for NTN were discussed and a WF was agreed [1]. In this contribution ,we further provide our views on some open issues.
2 Discussion
 UE specific TA estimation
WF on UE specific TA estimation
· UE behaviour for UE specific TA
· FFS whether and how to specify UE behaviour on updating rate for UE specific TA estimation
· FFS whether and how to specify UE behaviour on UE specific TA updating before applying TA adjustment

· FFS whether and how to specify UE behaviour on updating rate for UE specific TA estimation
UE specific TA estimation is performed by UE to update the UE specific TA value to meet corresponding timing requirements. If the error introduced by UE specific TA estimation could always be limited within Te, there is no need to define how to update UE specific TA value in RAN4.
Proposal 1: No need to define UE behaviour on updating rate for UE specific TA estimation.

· FFS whether and how to specify UE behaviour on UE specific TA updating before applying TA adjustment
RAN1 had the conclusion that an NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris. The UE specific TA calculation was discussed in RAN1. And UE behaviour on UE specific TA updating before applying TA adjustment is up to UE implementation. 
Proposal 2: No need to specify UE behaviour on UE specific TA updating before applying TA adjustment.

UE transmit timing requirements
· FFS the serving-satellite position estimation error (Te_SAT).
Option 1: Te_SAT is the error from calculation model used by UE side
Option 2: Te_SAT is error due to outdated/inaccurate ephemeris information
Option 3: The error in both option 1 and option 2 should be accounted in Te_SAT.

RAN1 106-e had the following agreement:
A validity duration configured by the network for satellite ephemeris data indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.

[bookmark: _GoBack]The validity duration and the update rate of satellite ephemeris data will impact the accuracy of UE autonomous TA . If satellite ephemeris data is valid for the UE during the validity duration, Te_SAT only needs to take into account the calculation error from the UE.
Proposal 3: During the validity duration of satellite ephemeris data, Te_SAT is the error from calculation model used by UE side.


· The principle for gradual timing adjustment requirement
Option 1: Relax the requirement accordingly to accommodate the timing change/drift, i.e. updating Tq, Tp, and/or the rate 
Option 2: Change the definition of reference timing and keep the current requirement

· FFS whether to define different gradual timing adjustment requirements for different NTN topologies e.g. GEO, MEO, LEO.
From the implementation point of view, the UE can work under different NTN topologies. It’s reasonable to define unified gradual timing adjustment requirements for different NTN topologies. For the principle for gradual timing adjustment requirement, option 1 is supported.
Proposal 4: It’s suggested to define unified gradual timing adjustment requirements for different NTN topologies.
3 Conclusion
Proposal 1: Interruption requirement of  SRS antenna port switching is defined based on slot level.
Proposal 2: Define interruption requirements for cases that have been defined by RAN1 and NR measurement.
Proposal 3: During the validity duration of satellite ephemeris data, Te_SAT is the error from calculation model used by UE side.
Proposal 4: It’s suggested to define unified gradual timing adjustment requirements for different NTN topologies.
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