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Introduction
In this contribution, we show the mobility simulation results with a system-level simulator.
[bookmark: _Ref178064866]Discussion
The simulation assumptions follow those defined in TR 36.777 Section A.2.1 with UMa full-buffer scenario. The handover failure definition follows TR 36.839. The following KPI are captured in this paper. 
	KPI
	Unit
	Description

	Handover rate
	HO/UE/sec
	Number of HO attempts over time (including HOF)

	HOF rate
	%
	Number of HO failures/Total number of HO attempts (including HOF)

	Radio Link Failure (RLF) rate
	RLF/UE/sec
	Number of RLFs over time

	Time in handoff
	%
	Fraction of time a UE is in HO procedure including time for successful HO (HO execution delay) and HOF (reestablishment delay)

	Ping pong rate
	%
	Number of ping-pongs/Total number of successful handovers (excluding handover failures)



UMa full buffer

[bookmark: _Ref498636516]Figure 1 Radio Link Failure (RLF) rate, RLF/UE/sec
Since a UE at higher altitudes sees many cells that are not detectable on the ground, the amount of interference is higher for drones compared to terrestrial UEs, hence the SINR becomes worse. One reason for RLF to occur is that the physical layer determines that the quality of the signal is poor and hence the expected Packet Loss Rate goes above a threshold. This is also what we observe in the simulations as shown in Figure 1 above, which shows RLF rate increases with higher altitude, at least in a low-to-medium speed. 


[bookmark: _Ref498637819]
Figure 2 HOF rate in percentage (top); Handover rate, HO/UE/sec (down) 
We also observe a higher fraction of handover failure with higher altitude. But the total number of HO decreases with an increasing height. Combined with the above Figure 1 on RLF, one possible explanation is that those aerials UEs in high altitude are more likely not able to enter the handover phase due to a strong interference.  


[bookmark: _Ref498637735]Figure 3 Time in handoff
Since the total number of HO decreases with an increasing height, the fraction of time in handover also decreases with height, shown in Figure 3.  Note that in both Figure 2 and Figure 3, a higher number of handovers and a longer timer in handoff are observed with a higher speed. 


[bookmark: _Ref498637901]Figure 4 Ping pong rate in percentage
Figure 4 shows that the ping-pong rate does not depend on the speed. In addition, a smaller ping-pong rate is observed with a higher altitude. 

These results suggest that one of the largest problems impacting mobility performance is the massive interference which is prominent when number of drone UEs in the network is large. 
[bookmark: _Toc498638424][bookmark: _Toc498648996][bookmark: _Toc498649488][bookmark: _Toc498649748][bookmark: _Toc498649750][bookmark: _Toc498649782]One potential problem for mobility is RLF due to interference which is prominent when number of drone UEs in the network is large. 
Conclusion
We observe that:
[bookmark: _GoBack]Observation 1	One potential problem for mobility is RLF due to interference which is prominent when number of drone UEs in the network is large.
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3km/h	0m	50m	100m	300m	0.17469905399999999	3.16457115E-2	3.7845394699999998E-3	1.39924464E-4	30km/h	0m	50m	100m	300m	1.68092351	1.15778161	0.22880466999999999	7.20669E-3	60km/h	0m	50m	100m	300m	2.76175375	1.7766238000000001	0.63840684000000003	7.3568839999999996E-2	160km/h	0m	50m	100m	300m	4.4980656200000002	1.84237864	1.1928208300000001	0.33099708	



3km/h	0m	50m	100m	300m	10.415606	6.4141110000000001	0.224359	0	30km/h	0m	50m	100m	300m	16.307623	13.927511000000001	6.7957789999999996	0	60km/h	0m	50m	100m	300m	13.841296	9.7704190000000004	10.010311	0.10034949999999999	160km/h	0m	50m	100m	300m	8.6963120000000007	3.000283	5.229012	1.643149	



3km/h	0m	50m	100m	300m	4.2740100000000003E-2	4.1961499999999999E-2	0.27378655000000002	0.4493354	30km/h	0m	50m	100m	300m	7.4277300000000004E-2	0.10817206	0.19840152999999999	0.46007126999999998	60km/h	0m	50m	100m	300m	9.1697529999999999E-2	0.15402484	0.19580078000000001	0.45338754999999997	160km/h	0m	50m	100m	300m	0.12023876	0.24653937000000001	0.22942313	0.19560415	



3km/h	0m	50m	100m	300m	41.248727000000002	43.943342000000001	73.461538000000004	40	30km/h	0m	50m	100m	300m	33.366504999999997	40.111274999999999	60.845604000000002	84.208682999999994	60km/h	0m	50m	100m	300m	33.247697000000002	48.093546000000003	53.845703	82.618667000000002	160km/h	0m	50m	100m	300m	33.243167999999997	60.937353000000002	59.512448999999997	74.203513000000001	



3km/h	0m	50m	100m	300m	1.7208299999999999E-2	5.2192899999999997E-3	5.5068200000000004E-4	1.3400999999999999E-5	30km/h	0m	50m	100m	300m	0.10737826	5.7519109999999998E-2	1.9131769999999999E-2	1.3389400000000001E-3	60km/h	0m	50m	100m	300m	0.15937883999999999	8.2476740000000007E-2	4.4262900000000001E-2	1.625426E-2	160km/h	0m	50m	100m	300m	0.24596264000000001	9.1826169999999999E-2	7.6752119999999993E-2	6.0755389999999999E-2	



