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1	Introduction
In RAN4 98-e, NTN RRM requirements were discussed and WF on NR NTN RRM requirements[1] and NTN RRM timing related requirements[2] were agreed. In this contribution ,we further discuss NTN timing requirements and provide our views.
2 Discussions
Reference Point 

In [1], the following WF was approved. 
	Sub-topic 1-1: RP to be considered for time and frequency synchronization
· Issue 1-1: Send information LS to RAN1
· Defer the LS. Further discuss the impacts of different reference points on RRM requirements and inform RAN1 in case any common observations are identified.
· Issue 1-2: Possibility of using satellite and gNB as time and frequency reference
· Further investigate the impact of different timing and frequency reference points based on RAN1 design on the RRM requirements. Inform RAN1 if any issues are identified.



The point where the alignment of DL and UL achieved is referred as reference point (RP) in NTN related discussion. The reference point could be gNB or satellite in NTN system. 
In the current TN system, TA mechanism is performed to control different uplink transmissions arriving at gNB within CP length, which means DL and UL are aligned at gNB.  
According to [3], Rel-17 NR-NTN focuses on transparent payload based scenarios, which needs to consider propagation delay of both the service link and the feeder link. The propagation delay of the feeder link changes with the moving of the satellite and the switch of the feeder link. If the RP is located at the satellite, gNB is required to handle the variation of DL and UL slot boundary timing, which impacts the existing NR timing relationships.
It’s reasonable to keep consistent with the current NR baseline about TA mechanism to avoid additional specification impact and implementation complexity. It will also benefit the discussion about RRM requirements of NTN system.
Observation 1: It is observed that reference point placed at gNB is consistent with the current NR baseline of TA mechanism. 
Observation 2: Reference point placed at gNB could minimize the specification impact and BS implementation complexity.
Proposal 1: Reference point at gNB is supported as the baseline for RAN4 to investigate the impact on RRM requirements of NTN system. 

Timing advance

RAN1 Agreements in RAN1#103-e and #104-e[4] on UL time synchronization:
Agreement on #103-e:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
Agreement on #104-e:
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.
FFS: Operation of closed loop and open loop TA control
These agreements above imply that UE specific TA calculation should be supported default by UE with GNSS capability. The accuracy of UE specific TA calculation was impacted by the accuracy of GNSS positioning , the accuracy of satellite ephemeris , the signaling granularity, period of signaling,etc.. 
UE specific TA calculation is used for UE to perform UL pre-compensation for initial access and UL transmission in connected state. For UE initial transmission, timing error shall be less than or equal to Te. For UL transmission in connected state, UE performs gradual timing adjustment to adjust  timing to within Te. Thus the error introduced by UE specific TA calculation should be considered into Te.
Proposal 2: RAN4 treats UE specific TA calculation error as one of the contributions to transmission timing error.

3	Conclusion
Observation 1: It is observed that reference point placed at gNB is consistent with the current NR baseline of TA mechanism. 
Observation 2: Reference point placed at gNB could minimize the specification impact and BS implementation complexity.
Proposal 1: Reference point at gNB is supported as the baseline for RAN4 to investigate the impact on RRM requirements of NTN system. 
Proposal 2: RAN4 treats UE specific TA calculation error as one of the contributions to transmission timing error.
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