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Introduction
During the past few RAN1 meetings quite a lot of effort was put into defining the evaluation conditions to be used for the IMT-2020 Satellite evaluations. One aspect that has not yet been addressed as part of the evaluation conditions/scenarios for creating a somewhat realistic evaluation setup is the aspect of the feeder link delay. Given that the evaluations should preferably be providing a realistic set of results, it is important that this aspect is also considered for the evaluation.
[bookmark: _Hlk510705081]Discussion
Variable Feeder Link Delay 
For more realistic SLS performance evaluation scenario, 3GPP should consider adopting a model for variable feeder link delay. This is due to the fact that the transmissions over the feeder link will experience variable air interface delays as a result of the satellite movement while approaching or departing the ground station (NTN-gateway/gNB). In order to understand and illustrate the impacts of the possible feeder link delays, we set a simple LEO-600 simulation scenario to study the distance in [km] and the propagation delay in [ms] between the satellite and the gateway for different gateway locations as shown in Table 1. For every simulation case (NTN-gateway location), the satellite starts from coordinates at Nadir [69371.0, 0.0, 0.0] and moves away from the gateway for 15 seconds of simulation time.  
[bookmark: _Ref140046291]Table 1: Gateway's coordinates
	Gateway Location
	X
	Y
	Z

	Loc-0
	6371.0
	-100.0
	0.0

	Loc-1
	6371.0
	-300.0
	0.0

	Loc-2
	6371.0
	-500.0
	0.0

	Loc-3
	6371.0
	-700.0
	0.0

	Loc-4
	6371.0
	-900.0
	0.0


Figure 1, shows a visualized view of the gateway at location 0 and at location 4, and the corresponding distance to initial location of the satellite at the beginning of simulation.
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	[bookmark: _Ref140047143]Figure 1: Comparing the gateway-Satellite distance in [km] for two gateway locations as in Table 1


From Figure 2, and as expected the feederlink delay is impacted by the satellite movement and the initial location of the NTN-gateway itself. The dalay increases from ~2 to ~3.75 ms for cases where the NTN-gateway to satellite distance increases from ~600 km to 1080 km, respectively. 
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	[bookmark: _Ref140045515]Figure 2.a: Feeder Link hard-switch for a transparent case
	Figure 2.b: Feeder Link hard-switch for a transparent case


Table 2, presents the impact on the Round-Trip Time (RTT) for a LEO-600 scenario with user terminal and gateway are allocated at Nadir and for different satellite elevation angles.
[bookmark: _Ref140048795]Table 2: Variable Feederlink delay and its impact on RTT
	Elevation
	Sat Position
	RTT [ms]
(UE_Pos = GW_Pos = Nadir)

	90
	[6971000.0, 0.0, 0]
	8.0

	80
	[6970199.281293977, -105655.00011324912, 0]
	8.1428

	70
	[6967616.989971403, -217150.82560708822, 0]
	8.4285

	60
	[6962626.447601006, -341575.68878214294, 0]
	9.1428

	50
	[6953824.367604306, -489047.7118979048, 0]
	10.142

	40
	[6938154.561434615, -675908.4861458965, 0]
	11.714

	30
	[[6908544.008464559, -931053.5339648513, 0]
	14.285



From the above it is clear that the NTN-gateway location will impact the achievable RTT for different elevation angles between the NTN-GW and the satellite. Hence, we propose the following:
Proposal 1: To ensure realistic evaluations of the experienced RTT, the variable feeder link delay should be taken into account when reporting the results for the IMT-2020 satellite evaluations.

Conclusion
In this contribution we have presented our analysis of the impacts of variable feeder link delay and we encourage RAN1 to consider the following proposal for adopting for the evaluation conditions:
Proposal 1: To ensure realistic evaluations of the experienced RTT, the variable feeder link delay should be taken into account when reporting the results for the IMT-2020 satellite evaluations.
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