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Introduction
In RAN1#105-e and RAN1#106-e, the following recommendation and working assumption are captured in feature lead (FL) summary with respect to common timing advance (TA) signaling:


RAN1#105-e:
Proposal 2 rev5:

If feeder link timing drift is to be compensated by UE using common TA parameters, the Network may periodically broadcast:

  Common delay
  Common delay drift rate 
  FFS:  High-order derivative of Common Delay drift 
  FFS: Series of Common TA parameter

If feeder link timing drift is compensated by Network, the Network may periodically broadcast:
  Common delay

In case of network not indicating these parameters, common delay and common delay drift rate are equal to zero by default.

The proposal was discussed in GTW session held on May 27th but it was not acceptable to everyone. There was mainly an objection from one company that needs more time to make sure having feeder link timing drift compensated by UE using Common TA parameters is feasible especially for FR2.
FL Recommendation 2:
On the feasibility of feeder link time drift handling by the UE  companies are:
· Highly encouraged to carry out simulations and provide numbers in RAN1#106-e by taking into account the different error budgets : errors due to satellite ephemeris accuracy (maximum errors on satellite position as known by gNB) errors due quantization of common TA parameters, error due ageing of Common TA parameters when indicated to the UE. 
· Encouraged to provide more inputs on the suitable Common TA parameters that need to be indicated by the Network if feeder link timing drift is to be compensated by UE using common TA parameters.
RAN1#106-e:
[bookmark: _Hlk81237118]Working assumption:
Common TA may include parameter(s) indicating timing drift.
· The UE will apply common TA according to the parameters provided by the network (if any). No offset between the common TA according to the parameters provided by the network and the actual feeder link RTT is considered when defining UE UL timing error requirements.




The main focus of this contribution is related to provide simulation results for the signaling of the common TA in NTN, i.e.,  .
Discussion
In the following, we provide simulation results based on FL recommendation for the signaling of common TA in NTN. For all simulation results, we considered maximum elevation angle of 90 and minimum elevation angle of 10 degrees. Two sample scenarios are considered for SIB update rate, i.e., 5 second and 28 second. The simulation results summary are provided in the following tables. Every entry in the table shows the maximum estimation error. 

	Scenario / SIB update
	Delay drift rate 
	2nd order drift rate
	3rd order drift rate

	LEO 600 / 5 [s] 
	 [µs]
	 [µs]
	[µs]

	LEO 1200 / 5 [s]
	[µs]
	 [µs]
	  [µs]


 
	Scenario / SIB update
	Delay drift rate 
	2nd order drift rate
	3rd order drift rate

	LEO 600 / 28 [s] 
	 [µs]
	 [µs]
	[µs]

	LEO 1200 / 28 [s]
	[µs]
	[bookmark: _GoBack] [µs]
	  [µs]



Observation 1: Signaling the 2nd and 3rd order drift rate parameters improve the common TA estimation at the UE side substantially.
Proposal 1: RAN1 to confirm the working assumption agreed in RAN1#106 regarding providing the UE with parameter(s) in common TA indicating timing drift.
Conclusions 
Observation 1: Signaling the 2nd and 3rd order drift rate parameters improve the common TA estimation at the UE side substantially.
Proposal 1: RAN1 to confirm the working assumption agreed in RAN1#106 regarding providing the UE with parameter(s) in common TA indicating timing drift.
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Appendix 
Some of estimation error simulation results are provided below: 
[image: C:\Users\aha\AppData\Local\Microsoft\Windows\INetCache\Content.Word\LEO600_5S_1.png]
Figure 1 - LEO600; SIB update rate 5 [s], (left) delay drift (right) 2nd order delay drift 

 	Figure 2 – LEO1200; SIB update rate 5 [s], (left) 2nd order delay drift (right) 3rd order delay drift 
Figure 3 – LEO600; SIB update rate 28 [s], (left) 2nd order delay drift (right) 3rd order delay drift

Figure 4 – LEO1200; SIB update rate 28 [s], (left) delay drift (right) 2nd order delay drift
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