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1 Introduction
During RAN2 #111-e meeting, the following agreements were achieved [1]:
	Agreements

· From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.

· An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.

· Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.


And the varying RTD issue was touched [1]:

	Proposal 3: 
If Proposal 1 is agreed, FFS the impact of satellite movement in LEO on common delay (i.e. to reference point or feeder-link delay).


After RAN2 #111-e meeting, an email discussion related to timing pre-compensation was held [2], which does not address the varying RTD issue. In this contribution, we would like to further discuss how to obtain and update the propagation delay.
2 Discussion
According to the previous discussions and analysis, the large RTD in NTN has impact on plenty of the current timers and procedures. Therefore, methods are proposed to make timing pre-compensation, e.g. introducing offsets or extending the value ranges, which are based on the RTD.  

On the other hand, during the email discussion, the majority of companies support UE calculating the service link delay together with gNB broadcasting the feeder link delay. In this way, the UE can obtain the full RTD from UE to gNB and apply it to the corresponding timers and procedures. Another option relies on the GNSS reference time in both the UE and gNB, which in our understanding is more complex and cannot contribute to the frequency compensation. 
Proposal 1: Full UE specific RTD is obtained by UE calculating the service link RTD together with gNB broadcasting the feeder link RTD.
Another aspect that needs consideration is how to update the UE specific RTD, especially in the earth fixed beam case where the RTD may change very frequently. In order to guarantee that the RTD is always up to date, some kind of mechanism should be designed. As proposed above, the UE specific RTD is composed of two parts: the service link RTD and the feeder link RTD. 

For service link RTD, UE can calculate the RTD based on the most recent location of itself and the satellite, which is up to UE implementation. The discussion of updating the location of the satellite can be found in [3]. 

For feeder link RTD, UE can only know it by network indication. In order for the UE to keep in pace with the change of feeder link RTD, the gNB implementation should update the related system information timely. Specifically, the gNB can update the feeder link RTD in an event-triggered way (e.g. obit error rate is above a certain threshold) or periodically. And the UE always uses the most recent feeder link RTD it can get from the system information.  
Proposal 2: Update of the service link RTD is based on UE implementation and update of the feeder link RTD is up to gNB implementation.
3 Conclusion

In this contribution, we discussed the potential enhancements for connected mode UEs and have the following proposals:

Proposal 1: Full UE specific RTD is obtained by UE calculating the service link RTD together with gNB broadcasting the feeder link RTD.
Proposal 2: Update of the service link RTD is based on UE implementation and update of the feeder link RTD is up to gNB implementation.
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