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1   Introduction
This contribution provides TR36.777 TP reflecting simulation results and observations from all the participating companies [1].
2    TP for TR36.777
/************************ Start of Text Proposal **************************/
C.3 Mobility Simulation results 
	Source No.
	Company Name

	Source 1
	Nokia, Nokia Shanghai Bell [4] [1]

	Source 2
	Ericsson [6]

 REF _Ref499908931 \r \h 
[7] [1]

	Source 3
	Qualcomm [3] [1]

	Source 4
	NTT DOCOMO [5] [1]

	Source 5
	Huawei [2] [1]

	Source 6
	ZTE [1]


C.3.1 Simulation results for UMa

C.3.1.1 Introduction

All the results provided by companies are shown in the same figure for convenient comparison, and different figures are classified by the speed. 

C.3.1.2 Handover rate

The simulation results from all participating companies are collected in Table C.3.1.2 and illustrated in Figure C.3.1.2.
Table C.3.1.2: Handover rate simulation data.
	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Handover rate [HOs/UE/sec]
	3km/h
	source 1
	0.005232
	0.001722
	0.001875
	0.004017

	
	
	source 2
	0.017208
	0.005219
	0.000551
	0.000013

	
	
	source 3
	0.187135
	0.114129
	0.114058
	0.132070

	
	
	source 5
	0.034800
	0.018700
	0.024300
	0.065100

	
	
	source 6
	0.001852
	0.007700
	0.012093
	0.018543

	
	30km/h
	source 1
	0.052900
	0.016924
	0.019693
	0.057998

	
	
	source 2
	0.107378
	0.057519
	0.019132
	0.001339

	
	
	source 3
	0.188772
	0.162526
	0.185357
	0.179368

	
	
	source 4
	0.094900
	0.152300
	0.085100
	0.063500

	
	
	source 5
	0.058500
	0.110500
	0.122800
	0.087300

	
	
	source 6
	0.031194
	0.084321
	0.142473
	0.220468

	
	60km/h
	source 1
	0.120974
	0.034248
	0.038232
	0.113847

	
	
	source 2
	0.159379
	0.082477
	0.044263
	0.016254

	
	
	source 3
	0.192982
	0.213240
	0.268655
	0.231368

	
	
	source 4
	0.146400
	0.189200
	0.131200
	0.139300

	
	
	source 5
	0.097100
	0.191800
	0.232500
	0.181600

	
	
	source 6
	0.068152
	0.174528
	0.304022
	0.475238

	
	160km/h
	source 1
	0.490931
	0.092112
	0.100394
	0.287274

	
	
	source 2
	0.245963
	0.091826
	0.076752
	0.060755

	
	
	source 3
	0.235228
	0.319743
	0.407322
	0.370152

	
	
	source 4
	0.237000
	0.296200
	0.228800
	0.220400

	
	
	source 5
	0.228700
	0.385900
	0.457200
	0.485600

	
	
	source 6
	0.216999
	0.479752
	0.486608
	0.702849


[image: image1.png]0.200000
0.150000
0.100000
0.050000
0.000000

3km/h

Oom 50m 100m 300m

msource 1 msource 2 msource3

msource 5 msource 6



 [image: image2.png]0.300000

0.200000

0.100000

0.000000

30km/h

0m 100m

M sourcel Msource2 Msource3

M source 4 Msource 5 Msource 6

300m





[image: image3.png]60km/h

0.500000
0.400000
0.300000
0.200000

0.100000 IIIII
0.000000
om

W sourcel Msource2 Msource 3

0m 100m 300m

M source 4 Msource 5 Msource 6



 [image: image4.png]160km/h
0.800000
0.600000

0.400000

|||||I |||| |||| ||I|
0.000000 n In

0m 100m 300m

M sourcel Msource2 Msource3

M source 4 Msource 5 Msource 6




Figure C.3.1.2 Handover rate simulation data 

From the simulation results, the following initial findings are observed:

1.
From the simulation results from source 1, source 2 and source 3 (3km/h and 30km/h), it can be observed that the handover rate of terrestrial UEs is higher than that of aerial UEs. And as height increases the handover rate firstly decreases, and then increases slightly within a small range.
2.
From the simulation results from source 4, source 5, source 6 and source 3(60km/h and 160km/h), it can be observed that the handover rate of terrestrial UEs is lower than that of aerial UEs. And as height increases the handover rate firstly increases obviously, and then decreases slightly.
Note: No conclusion can be derived from the two different trend of this KPI. The reason of the different trends can be explained, for example, during some companies’ simulation procedure, the DL interference the UEs suffered is severer than that suffered by the UEs during other companies’ simulation procedure. Hence, it is possible that smaller handover number is due to the higher level DL interference causing the radio link failure before the handover is triggered.
C.3.1.3 HOF rate

Table C.3.1.3: HOF rate simulation data.
	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	HO failure rate [%]
	3km/h
	source 2
	41.25%
	43.94%
	73.46%
	40.00%

	
	
	source 3
	14.63%
	0.78%
	1.07%
	0.70%

	
	
	source 5
	6.37%
	60.54%
	88.47%
	89.12%

	
	
	source 6
	0.00%
	45.16%
	77.29%
	80.68%

	
	30km/h
	source 2
	33.37%
	40.11%
	60.85%
	84.21%

	
	
	source 3
	14.67%
	7.27%
	11.38%
	3.47%

	
	
	source 4
	12.97%
	14.54%
	6.33%
	7.05%

	
	
	source 5
	16.83%
	72.07%
	89.00%
	89.28%

	
	
	source 6
	3.61%
	57.89%
	82.88%
	85.41%

	
	60km/h
	source 2
	33.25%
	48.09%
	53.85%
	82.62%

	
	
	source 3
	14.15%
	12.94%
	20.40%
	8.40%

	
	
	source 4
	21.67%
	17.55%
	14.06%
	12.01%

	
	
	source 5
	27.15%
	78.17%
	91.11%
	92.01%

	
	
	source 6
	6.99%
	63.72%
	87.66%
	88.77%

	
	160km/h
	source 2
	33.24%
	60.94%
	59.51%
	74.20%

	
	
	source 3
	19.82%
	23.37%
	30.51%
	31.38%

	
	
	source 4
	36.80%
	24.76%
	32.79%
	48.90%

	
	
	source 5
	45.03%
	85.62%
	93.28%
	97.13%

	
	
	source 6
	28.03%
	75.98%
	93.09%
	97.01%
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Figure C.3.1.3 HOF rate simulation data
From the simulation results, the following initial findings are observed:
1.
Majority of the companies observed higher HOF rate for aerial UE than that for terrestrial UE in most cases. And the higher the speed or the height of aerial UE is, the higher HOF rate can be observed.
C.3.1.4 RLF rate

Table C.3.1.4: RLF rate simulation data.
	Handover metrics
	UE Speed [km/h]
	UE Height
            [m]
Company
	0m
	50m
	100m
	300m

	Radio Link Failure (RLF) rate [RLF/UE/sec]
	3km/h
	source 1
	0.000480
	0.001461
	0.001502
	0.000460

	
	
	source 2
	0.042740
	0.041962
	0.273787
	0.449335

	
	
	source 3
	0.001006
	0.000234
	0.000678
	0.000608

	
	
	source 5
	0.000526
	0.023400
	0.050500
	0.128700

	
	
	source 6
	0.000000
	0.002401
	0.010165
	0.015101

	
	30km/h
	source 1
	0.004758
	0.008422
	0.009663
	0.007100

	
	
	source 2
	0.074277
	0.108172
	0.198402
	0.460071

	
	
	source 3
	0.001029
	0.004304
	0.011696
	0.005123

	
	
	source 5
	0.000735
	0.033000
	0.065700
	0.171700

	
	
	source 6
	0.000562
	0.025746
	0.083155
	0.126949

	
	60km/h
	source 1
	0.013473
	0.016643
	0.017751
	0.014434

	
	
	source 2
	0.091698
	0.154025
	0.195801
	0.453388

	
	
	source 3
	0.002877
	0.011649
	0.02676
	0.01586

	
	
	source 5
	0.000800
	0.029700
	0.056200
	0.151300

	
	
	source 6
	0.002381
	0.057655
	0.163161
	0.254138

	
	160km/h
	source 1
	0.081088
	0.043263
	0.044738
	0.033587

	
	
	source 2
	0.120239
	0.246539
	0.229423
	0.195604

	
	
	source 3
	0.021708
	0.04117
	0.062409
	0.074339

	
	
	source 5
	0.000603
	0.021400
	0.039300
	0.089000

	
	
	source 6
	0.030417
	0.182879
	0.493908
	0.628773
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Figure C.3.1.4 RLF rate simulation data

From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed higher RLF rate for aerial UE in most cases. And the higher the speed of aerial UE is, the higher RLF rate can be observed.

C.3.1.5 Time in handoff

Table C.3.1.5: Time in handoff simulation data.
	Handover metrics
	UE Speed [km/h]
	UE Height
            [m]
Company
	0m
	50m
	100m
	300m

	Time in handoff [%]
	3km/h
	source 2
	0.17%
	0.03%
	0.00%
	0.00%

	
	
	source 3
	1.60%
	0.48%
	0.53%
	0.59%

	
	
	source 5
	0.17%
	0.24%
	0.41%
	1.21%

	
	
	source 6
	0.02%
	0.04%
	0.03%
	0.04%

	
	30km/h
	source 2
	1.68%
	1.16%
	0.23%
	0.01%

	
	
	source 3
	1.61%
	1.48%
	2.46%
	1.23%

	
	
	source 5
	0.38%
	1.62%
	2.11%
	1.50%

	
	
	source 6
	0.27%
	0.43%
	0.48%
	0.66%

	
	60km/h
	source 2
	2.76%
	1.78%
	0.64%
	0.07%

	
	
	source 3
	1.76%
	2.88%
	5.60%
	2.62%

	
	
	source 5
	0.78%
	2.99%
	4.07%
	3.20%

	
	
	source 6
	0.58%
	0.83%
	1.00%
	1.41%

	
	160km/h
	source 2
	4.50%
	1.84%
	1.19%
	0.33%

	
	
	source 3
	3.83%
	7.50%
	11.93%
	11.97%

	
	
	source 5
	2.44%
	6.43%
	8.14%
	8.92%

	
	
	source 6
	1.56%
	1.94%
	2.92%
	2.98%
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Figure C.3.1.5 Time in handoff simulation data

From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed larger Time in handoff for aerial UE at least in moderate and high speed cases. For low speed cases, e.g. 3km/h, contrary trends from two companies are observed.
C.3.1.6 Time in Qout

Table C.3.1.6: Time in Qout simulation data.
	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Time in Qout [%]
	3km/h
	source 1
	0.10%
	33.22%
	33.18%
	49.10%

	
	
	source 3
	1.15%
	0.06%
	0.11%
	0.07%

	
	
	source 5
	0.28%
	3.36%
	6.83%
	17.69%

	
	
	source 6
	0.00%
	0.16%
	0.93%
	1.45%

	
	30km/h
	source 1
	0.98%
	73.72%
	68.81%
	52.32%

	
	
	source 3
	1.16%
	0.94%
	1.85%
	0.59%

	
	
	source 5
	0.45%
	7.59%
	12.71%
	22.34%

	
	
	source 6
	0.01%
	0.88%
	5.54%
	9.44%

	
	60km/h
	source 1
	2.78%
	77.31%
	73.23%
	52.56%

	
	
	source 3
	1.32%
	2.32%
	4.85%
	1.86%

	
	
	source 5
	0.86%
	10.57%
	16.62%
	25.72%

	
	
	source 6
	0.03%
	1.70%
	8.28%
	16.45%

	
	160km/h
	source 1
	16.86%
	78.63%
	74.82%
	54.26%

	
	
	source 3
	3.39%
	7.05%
	11.65%
	11.24%

	
	
	source 5
	2.83%
	17.63%
	25.48%
	34.40%

	
	
	source 6
	0.36%
	4.18%
	18.23%
	31.00%
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Figure C.3.1.6 Time in Qout simulation data

From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed larger Time in Qout for aerial UE in all speed cases. 

C.3.1.7 Ping-Pong rate

Table C.3.1.7: Ping-Pong rate simulation data.
	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Ping pong rate [%]
	3km/h
	source 1
	9.07%
	3.10%
	8.90%
	11.30%

	
	
	source 2
	10.42%
	6.41%
	0.22%
	0.00%

	
	
	source 3
	41.83%
	23.04%
	22.73%
	22.95%

	
	
	source 5
	14.81%
	4.76%
	5.88%
	1.92%

	
	30km/h
	source 1
	9.19%
	2.56%
	4.74%
	11.61%

	
	
	source 2
	16.31%
	13.93%
	6.80%
	0.00%

	
	
	source 3
	40.29%
	18.46%
	14.87%
	13.20%

	
	
	source 4
	15.28%
	7.89%
	0.01%
	0.00%

	
	
	source 5
	2.86%
	10.12%
	18.43%
	10.77%

	
	60km/h
	source 1
	14.80%
	2.42%
	4.99%
	12.30%

	
	
	source 2
	13.84%
	9.77%
	10.01%
	0.10%

	
	
	source 3
	35.39%
	17.21%
	16.65%
	8.20%

	
	
	source 4
	15.78%
	6.35%
	1.76%
	0.00%

	
	
	source 5
	4.16%
	10.31%
	10.62%
	9.37%

	
	160km/h
	source 1
	28.10%
	2.92%
	5.11%
	10.81%

	
	
	source 2
	8.70%
	3.00%
	5.23%
	1.64%

	
	
	source 3
	21.55%
	17.00%
	21.82%
	10.63%

	
	
	source 4
	13.25%
	7.07%
	5.89%
	0.04%

	
	
	source 5
	5.51%
	8.04%
	9.20%
	6.45%
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Figure C.3.1.7 Ping-Pong rate simulation data
From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed lower Ping-Pong rate for aerial UE in high speed cases. 

C3.2 Simulation results for RMa

C.3.2.1 Introduction

For RMa scenario four companies provide simulation results, and the results are gathered and compiled into the same figure for every KPI.
C.3.2.2 Handover rate

Table C.3.2.2: Handover rate simulation data
	Handover metrics
	UE Speed [km/h]
	     UE Height
                 [m]
Company
	0m
	50m
	100m
	300m

	Handover rate [HOs/UE/sec]
	3km/h
	source 1
	0.002176
	0.002482
	0.002676
	0.000747

	
	
	source 2
	0.006295
	0.000548
	0.000108
	0.000107

	
	
	source 3
	0.075322
	0.134409
	0.104070
	0.148468

	
	
	source 6
	0.000742
	0.002255
	0.001990
	0.004745

	
	30km/h
	source 1
	0.021061
	0.028081
	0.018318
	0.006994

	
	
	source 2
	0.047708
	0.003358
	0.005235
	0.006383

	
	
	source 3
	0.079018
	0.140912
	0.121825
	0.157520

	
	
	source 6
	0.009880
	0.018607
	0.019290
	0.017806

	
	60km/h
	source 1
	0.041395
	0.061748
	0.036844
	0.014168

	
	
	source 2
	0.072491
	0.069303
	0.011179
	0.021881

	
	
	source 3
	0.086503
	0.146854
	0.147673
	0.171860

	
	
	source 6
	0.021206
	0.039253
	0.040596
	0.039855

	
	160km/h
	source 1
	0.127528
	0.191405
	0.099513
	0.039660

	
	
	source 2
	0.122250
	0.125383
	0.029119
	0.086803

	
	
	source 3
	0.096772
	0.174901
	0.197988
	0.224491

	
	
	source 6
	0.057453
	0.099521
	0.104998
	0.167279
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Figure C.3.2.2 Handover rate simulation data

From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed higher handover rate for aerial UE in most cases. And the higher the speed or the height of aerial UE is, the higher handover rate can be observed.
C.3.2.3 HOF rate
Table C.3.2.3: HOF rate simulation data

	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	HO failure rate [%]
	3km/h
	source 2
	4.80%
	19.14%
	56.25%
	1.18%

	
	
	source 3
	6.17%
	1.10%
	3.39%
	0.65%

	
	
	source 6
	10.00%
	72.22%
	81.82%
	96.15%

	
	30km/h
	source 2
	2.51%
	41.17%
	71.50%
	34.06%

	
	
	source 3
	7.63%
	2.18%
	7.49%
	1.31%

	
	
	source 6
	2.26%
	59.38%
	77.22%
	81.19%

	
	60km/h
	source 2
	1.99%
	37.36%
	69.73%
	40.88%

	
	
	source 3
	7.13%
	2.25%
	10.83%
	2.46%

	
	
	source 6
	1.06%
	58.65%
	81.90%
	83.08%

	
	160km/h
	source 2
	1.66%
	32.73%
	65.56%
	47.62%

	
	
	source 3
	8.67%
	6.09%
	17.07%
	9.31%

	
	
	source 6
	7.64%
	56.71%
	86.06%
	95.69%
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Figure C.3.2.3 HOF rate simulation data
From the simulation results, the following initial findings are observed:
1.
From the simulation results of source 6, the HOF rate of terrestrial UE is lower than that of aerial UE, and the HOF rate keeps increasing as the height grows.
2.
From the simulation results of source 3, for speed lower than 30km/h, the HOF rate of terrestrial UE is higher than that of aerial UE. For speed higher than 60km/h, the HOF rate of aerial UE at 100m height reaches the top, obviously higher than that of terrestrial UE. At other heights the HOF rate is lower than that of terrestrial UE.
C.3.2.4 RLF rate

Table C.3.2.4: RLF rate simulation data

	Handover metrics
	UE Speed [km/h]
	UE Height
            [m]
Company
	0m
	50m
	100m
	300m

	Radio Link Failure (RLF) rate [RLF/UE/sec]
	3km/h
	source 1
	0.000140
	0.000734
	0.002236
	0.000627

	
	
	source 3
	0.000164
	0.000234
	0.000515
	0.000211

	
	
	source 6
	0.000037
	0.001962
	0.002985
	0.009247

	
	
	source 2
	0.004286
	0.190109
	0.213758
	0.051113

	
	30km/h
	source 1
	0.001435
	0.007588
	0.009062
	0.003490

	
	
	source 3
	0.000585
	0.000515
	0.002713
	0.000561

	
	
	source 2
	0.002046
	0.238289
	0.204925
	0.095614

	
	
	source 6
	0.000112
	0.007453
	0.017651
	0.052711

	
	60km/h
	source 1
	0.002756
	0.016590
	0.016757
	0.006653

	
	
	source 3
	0.000912
	0.001123
	0.006690
	0.002035

	
	
	source 2
	0.001836
	0.229195
	0.194401
	0.119647

	
	
	source 6
	0.000112
	0.014329
	0.034414
	0.091974

	
	160km/h
	source 1
	0.012573
	0.050450
	0.044912
	0.017231

	
	
	source 3
	0.001895
	0.006269
	0.014901
	0.006643

	
	
	source 2
	0.002324
	0.190845
	0.163924
	0.180705

	
	
	source 6
	0.002196
	0.033254
	0.095453
	0.196799
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Figure C.3.2.4 RLF rate simulation data
From the simulation results, the following initial findings are observed:

1.
Majority of the companies observed higher RLF rate for aerial UE in most cases. And the higher the speed of aerial UE is, the higher RLF rate can be observed.

C.3.2.5 Time in handoff

Table C.3.2.5: Time in handoff simulation data

	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Time in handoff [%]
	3km/h
	source 3
	0.42%
	0.59%
	0.53%
	0.63%

	
	
	source 2
	0.0323%
	0.00%
	0.00%
	0.00%

	
	
	source 6
	0.01%
	0.01%
	0.00%
	0.00%

	
	30km/h
	source 3
	0.51%
	0.68%
	0.95%
	0.71%

	
	
	source 2
	0.2673%
	0.1413%
	0.015%
	0.0235%

	
	
	source 6
	0.09%
	0.09%
	0.06%
	0.04%

	
	60km/h
	source 3
	0.58%
	0.79%
	1.66%
	0.95%

	
	
	source 2
	0.4196%
	0.3290%
	0.0333%
	0.0785%

	
	
	source 6
	0.19%
	0.20%
	0.13%
	0.11%

	
	160km/h
	source 3
	0.72%
	1.50%
	3.23%
	2.36%

	
	
	source 6
	0.49%
	0.54%
	0.37%
	0.51%

	
	
	source 2
	0.756%
	0.6829%
	0.108%
	0.274%
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Figure C.3.2.5 Time in handoff simulation data
From the simulation results, the following initial findings are observed:
1.
The Time in handoff of terrestrial UE is lower than that of aerial UE, and as height increases the Time in handoff becomes larger first and then decreases slightly.
Note: The value from source 2 was off by a factor of 100, and it is corrected  now in the table. The corresponding correct on the figures will be done during the Running TR checking.
C.3.2.6 Time in Qout

Table C.3.2.6: Time in Qout simulation data

	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Time in Qout [%]
	3km/h
	source 1
	0.03%
	3.32%
	53.56%
	34.29%

	
	
	source 3
	0.18%
	0.10%
	0.21%
	0.07%

	
	
	source 6
	0.00%
	0.19%
	0.30%
	0.90%

	
	30km/h
	source 1
	0.29%
	7.57%
	76.01%
	64.14%

	
	
	source 3
	0.26%
	0.18%
	0.62%
	0.13%

	
	
	source 6
	0.00%
	0.45%
	1.65%
	5.31%

	
	60km/h
	source 1
	0.57%
	8.48%
	77.72%
	74.58%

	
	
	source 3
	0.32%
	0.26%
	1.26%
	0.33%

	
	
	source 6
	0.00%
	0.68%
	2.88%
	9.12%

	
	160km/h
	source 1
	2.66%
	13.80%
	79.59%
	80.98%

	
	
	source 3
	0.47%
	0.94%
	2.88%
	1.61%

	
	
	source 6
	0.02%
	1.04%
	7.27%
	18.79%
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Figure C.3.2.6 Time in Qout simulation data
From the simulation results, the following initial findings are observed:
1.
The time in Qout of aerial UE is higher than that of terrestrial UE, but the values are quite small in source 3’s results and very large in source 1’s results.
C.3.2.7 Ping-Pong rate

Table C.3.2.7: Ping-Pong rate simulation data

	Handover metrics
	UE Speed [km/h]
	    UE Height
                [m]
Company
	0m
	50m
	100m
	300m

	Ping pong rate [%]
	3km/h
	source 1
	6.44%
	5.38%
	2.50%
	0.00%

	
	
	source 2
	32.35%
	4.56%
	0.00%
	0.00%

	
	
	source 3
	35.64%
	26.36%
	25.15%
	25.10%

	
	30km/h
	source 1
	6.82%
	8.01%
	2.70%
	0.29%

	
	
	source 2
	51.15%
	8.35%
	2.75%
	12.09%

	
	
	source 3
	35.55%
	24.99%
	22.58%
	23.22%

	
	60km/h
	source 1
	7.00%
	11.74%
	3.23%
	0.75%

	
	
	source 2
	47.12%
	12.14%
	2.958806
	12.57%

	
	
	source 3
	34.18%
	23.34%
	22.30%
	19.62%

	
	160km/h
	source 1
	15.00%
	19.29%
	4.27%
	2.61%

	
	
	source 2
	35.13%
	12.73%
	3.80%
	13.65%

	
	
	source 3
	26.82%
	19.13%
	19.33%
	17.96%


[image: image45.png]40.00%

30.00%

20.00%

10.00%

0.00%

3km/h

100m

Msourcel Msource2 Msource3

300m



 [image: image46.png]30km/h

60.00%
50.00%
40.00%
30.00%

20.00%

10.00% I I I
ll .

100m 300m

Msourcel Msource2 Msource3




[image: image47.png]60km/h

50.00%
40.00%

30.00%

20.00%

10.00% II II
0.00%

100m 300m

Msourcel Msource2 Msource3



 [image: image48.png]40.00%

30.00%

20.00%

10.00%

0.00%

160km/h

100m

Msourcel Msource2 Msource3

300m




Figure C.3.2.7 Ping-Pong rate simulation data
From the simulation results, the following initial findings are observed:
1.
Different trends of Ping-Pong rate are observed. And no conclusion can be reached based on the different trends. In source 1’s results the Ping-Pong rate reach the top at 50m height and decreases as height increases continually. In source 3’s results the Ping-Pong rate of terrestrial UE is higher than that of aerial UE, and as height increases the Ping-Pong rate continues to lower down too.
C3.3 Conclusions on mobility performance for Drones 
Based on the simulation results from all companies, we have the following observations:

1. UMa scenario:

	KPI
	Observations

	Handover rate
	From the simulation results, the following initial findings are observed:

1.
From the simulation results from source 1, source 2 and source 3 (3km/h and 30km/h), it can be observed that the handover rate of terrestrial UEs is higher than that of aerial UEs. And as height increases the handover rate firstly decreases, then increases slightly within a small range.

2.
From the simulation results from source 4, source 5, source 6 and source 3(60km/h and 160km/h), it can be observed that the handover rate of terrestrial UEs is lower than that of aerial UEs. And as height increases the handover rate firstly increases obviously, and then decreases slightly.
Note: there is no conclusion can be derived from the two different trend of this KPI. The reason of the different trends can be explained, for example, during some companies’ simulation procedure, the DL interference the UEs suffered is severer than that suffered by the UEs during other companies’ simulation procedure. Hence, it is possible that smaller handover number is due to the higher level DL interference causing the radio link failure before the handover is triggered.

	HOF rate
	1.
Majority of the companies observed higher HOF rate for aerial UE in most cases. And the higher the speed or the height of aerial UE is, the higher HOF rate can be observed.



	RLF rate
	1.
Majority of the companies observed higher RLF rate for aerial UE in most cases. And the higher the speed of aerial UE is, the higher RLF rate can be observed.



	Time in handoff
	1.  Majority of the companies observed larger Time in handoff for aerial UE at least in moderate and high speed cases. For low speed cases, e.g. 3km/h, contrary trends from two companies are observed.



	Time in Qout
	1.
Majority of the companies observed larger Time in Qout for aerial UE in all speed cases. 



	Ping-Pong rate
	1.
Majority of the companies observed lower Ping-Pong rate for aerial UE in high speed cases. 




2. RMa scenario:

	KPI
	Observations

	Handover rate
	1.
Majority of the companies observed higher handover rate for aerial UE in most cases. And the higher the speed or the height of aerial UE is, the higher handover rate can be observed.



	HOF rate
	1.
From the simulation results of source 6, HOF rate of terrestrial UE is lower than that of aerial UE, and the HOF rate keeps increasing as the height grows.

2.
From the simulation results of source 3, for speed lower than 30km/h, the HOF rate of terrestrial UE is higher than that of aerial UE. For speed higher than 60km/h, the HOF rate of aerial UE at 100m height reaches the top, obviously higher than that of terrestrial UE. At other heights the HOF rate is lower than that of terrestrial UE.

	RLF rate
	1.
Majority of the companies observed higher RLF rate for aerial UE in most cases. And the higher the speed of aerial UE is, the higher RLF rate can be observed.



	Time in handoff
	1.
The Time in handoff of terrestrial UE is lower than that of aerial UE, and as height increases the Time in handoff becomes larger first and then decreases slightly.

	Time in Qout
	1.
The time in Qout of aerial UE is higher than that of terrestrial UE, but the values are quite small in source 3’s results and very large in source 1’s results.

	Ping-Pong rate
	1.
Different trends of Ping-Pong rate are observed. And no conclusion can be reached based on the different trends. In source 1’s results the Ping-Pong rate reach the top at 50m height and decreases as height increases continually. In source 3’s results the Ping-Pong rate of terrestrial UE is higher than that of aerial UE, and as height increases the Ping-Pong rate continues to lower down too.


In general, a better mobility performance can be observed and expected in rural area networks compared to urban area networks. 

Based on the study, the conclusion was reached those potential solutions to address the mobility issues of the drones are needed. 
/************************ End of Text Proposal **************************/
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