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Performance Analysis of Drone-type Base Station on the mmWave
According to Radio Resource Management Policy
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ABSTRACT

At present, TICN has been developed and distributed for military command control. TICN is known as the 3.5G mobile communication technology
based on WiBro, which shows technical limitation in the field operation situation. Accordingly, the drone-type base station platform is attracting attention as
an alternative to overcome technical limitations such as difficulty in securing communication LoS and limiting expeditious network configuration. In this
study, we performed simulation performance evaluation of drone-type base station operation in 28 GHz that is considered most suitable for cellular
communication within mmWave frequency band. Specifically, we analyzed the changes in throughput and faimess performance according to radio resource
management policies such as frequency reuse and scheduling in multi-cell topology. Through this, we tried to provide insights on the operation philosophy
on drone-type base station.

7=

Drone-type Base Station, mmWave, Frequency Reuse, Scheduling
=&y A, devE g, Foe A, 2AEHY

: A4 | 27 .
71%o) wdel weh AAGAe] A HAMNN 7 ALENEOE ALHH opdr wAle] Aol

« DAKK: 2E7|2ZRe ZRAHAEE * Received : Sep. 02, 2019, Revised : Sep. 23, 2019, Accepted : Oct. 15, 2019
<X 22019, 09, 02 + Corresponding Author : Min-Woo Jeong

<R elzel 2019, 09, 23 Directorate of Quality Management, Defense Agency for Tech. and Quality
CARERS - 2019, 10. 15 Email : mwjeong@attag.re.kr

917




JKIECS, vol. 14, no. 05, 917-926, 2019

1 9] dolE

P

A

L
L

ol A A A

Hlo

}H, Eﬂ o]

7] Wi ol Bt

= ©
=]

she

Aot AR 2T
8 AEAIE A

TICN(

fol dhef dobw gt

IS
H

L
T

5

QAo we) sl

sz

i3

3|

Information

Tactical

Communication Network)e] 7l=$lch TICNS &

Aoy A A,

o0
Iy

%

d

HEAA,

oy
B

744

A5 EA 4
o] eh=gl 354

W

<R

Nfo

]

o
—T

)

AR 45

Z

2~
<5

q

e

2l

A

g

o]J

H € 7P 2 29l

9

A5e] BA} 2717}

7] el

I o 22 s

3]

o)
AR

al

~—
o

]

&2

s

1757 ottt

3

27k s

2] 9]

o
D2

o] o] 5EA Au|2a] 1]

=

I
—_—

AT olg7F H Y Chandrasekharan 132 &

§l,

=3l Bf gnl =

Ayl Ao olg A

9,]

S

3

JJo

]_

7
Ray Tracing "'

&

Z
S|

I LTES} WiFi<]

3]

9
19Ed, Tz

3]

I kA

HA el gl

3|
L

o

ZQoH7} B8

Kl

KR
=

p
L

HE

KN
=

A(LoS, Line of Sight) BA10.2 Ho]g] wsko] o] F

oA

bl 4kt 7)ol

L
T

J._ w
4r
4o 1
Gy
= B
< 8
el
<z
o o
&
v o
do X
" O

™
o
Elic
s o
o
T %o
o7 R
~N E
T
m e
— ~
e]
%o 5
=
"
0 —_—
Ho mo
s
I} o 1FO
o
<0 ML
of o
o

i
Sy
) VA#I

ﬂ
OE oWy
T
<.
~

o] WiFiel H]

=
o

3

)

=K

&l g

HAl dtel @Al 2Ee TICNS]

5]

&l

REEEE

p
L

ol A1

b 7Am

E)

=o
<
1o
1o

Asd

]

vhol s of

=
L

3tef 7]

%

B odo I B T
7R
TN E A
T AT B
B W T o
o umo.:w_.an
‘I__.Dl -
_@%HW?
wﬂemmﬁoﬁ
] =~
mﬂﬂﬁomm
o A B4,
%ﬂﬂ?ﬂ:o
e w2
,mu‘m_u_n&uuﬁx
T Xa
N ~ @ B
-
;o,_Gﬂo_l
%%%%M
W .oEM]#S
(ER A %o
Jo TE Jo T
W N W OB
= OB OW oW oAk
BOE Ny
= e
T ol o ko
T M AW
0
mifﬂww%
EowklﬁE 4o
gm%d_ﬂwﬂ@
10 20)
S
N D 0
i@rﬂmﬂ
O
Rozsy
-
— o ==
Twz T
Do ®
‘U|J|Lﬂm~! ui
mewﬂ%Q
ﬂwﬂi R =
=) ~ P
% o 3o
B m oW E AR
T T M- AR o

oy

7b Aol A

3

5%

d %4

&8 &

A

bol Fohe AAE, 2

A5

shol 41 SRl A

o3

A=

o o8

A wEbA 2eErEa 5o

=
=

SEA

ey

918



Qtell wh v a el e B2 7A= e

F o AEE Fage 988 282 AAAE
290% /A3 WA Basts A2S EERdn
6l 7Awe P e W =3 paw

ofollA 65°9 W Fom AE <}
o] nste] 30° W Fow A3
AEE TU7F Ao, HEnEHg Faei oA
of 37} SUtsl S S AR ST 1
A 7 AR G719 QoS(: Quality of
Service)7} F& B Z 7]A] ol A 7H"*Q§’i%% Bl
tH7L BAIRE 9 AFEdAE ‘zr = A B &
Az 22 T4 #
Shannon—capacity ©]&°] 7]W+3t
HEgeEgo R 7158} o
?‘Oﬂlﬂ‘“ NS-3 LTE E&E< 7|4t

B olHE @ dsAEES 4\*30}31‘3}. sld <
?LOH’HE 2AFY 847 e EJoY, 9] A
7} 10702 Az dAHS 7S] ) 23

g
Nassar®] d7-914= 900 MHz, 2.65 GHz —’.‘—EJr-’F o

7]%

O

oo

[SAR=N
AT

= 2zl G249 BAY A 242 99 2
A9 B Bel Rzl el P due
F7h ekl wel PAAY £ B B2y 7]
A% B Aol vAE 9F Bao] Basthe
A% A,

31 284 394 A

A BA A2EHAE slaE T £ A

71€91 OFDMAC( Orthogonal Frequency Division
Multiple Access)?] F-¥Heul 7F JuEA o7 23
A gRe AEden wAE 4+ A S,
W2 A RS E A 7E 7h o] AlaE AsS
AL T an2A 484 Gd, 56 4 2
A 94T wiel A5 Astel 2 9Fe Foh
A3 A 2747)

Fohe ANE AT EAESEE B A )

& FAAL] Fas] BEd S

Time

Frequency

Time

g 1

. Fak AR AT 1,23
Fig. 1 Recursive beam-based frequency reuse
(BRFR1, BRFR2, BRFR3)

/\—
RS

7HE A A o] wdE agelof

dejrgat Fokg el =29 AS 8
AL @A S ol EAlEe] Fak tigel vle 2
A A7E B ol5 S5 S8 2 Y %
& ol8% ¢HUE v wAEE TIA =S AAE
of ataL, 71A= 3 b4 3 o] 2deA wjA| e
24 A3 Aol A A Ao o gdnh
w AFdME & 480 o] ATeR HFE =8
g 714 AARES AReRler ol dnt g o
ALY 3AE T2 HlE] F2 a3l We] ¥
2] 3]

) 4 FUR AN AE FAd A8 o ¢



A Hoz AAE A

=
=

Beam-based Recursive Frequency Reuse)2 1% 1

JKIECS, vol. 14, no. 05, 917-926, 2019

Al E0

up Ho

o

A

[
T
=

35 gee v
N

=
B

Faick @A
2}

I

I 2ol AN
7

log,, [1+SINR, ,(t)]

A= 7]Ee] Bl dE MT A= <4

Tk (t)

_MT
MY ki

S ARG el

o
o

=y
H =

s

tol, Fak A AeE 12308 Adsta

9

BIAE

218k CQI(: Channel Quality Indicator) ¥

oji

5]

o

=

]_

S

of ALFUA Y 5

3

32 2AZEY ¥4

oji

P19

o

2 47

=

A

Q.

0~15 W9 W #
_/':

.
S
=)

s

oA 4€ CQl
il

k-
=
al

oo
il

2
E

o]
2

K RO

~a

o

Moz iE H=u] ANt olFol AN 2

4o

%

3

oF
el
A

3

T2 AR A Hrh Best CQI

]

ey

R

L
L

Az

2

t PF)

[

aQr, ,(t—t,)

Proportional Fair(©]

BestCQI
My ki

A
it

A7 o

L

T

Aol A
round robin, max throughput,

3t RR) 271

S

best CQI, proportional fair, resource fair Z~7& ol
H A round robin(¢]

I3 o7

2l
W

=
=

oA OFDMA

€

o A

o RR

gepo] R

HrZ Alx

o

SEE R

AR
oF

i
™

N

3HA

=]
=

H
s

]

o
2

t A9 RiE

p

b 4 gtk Rkie (1)

te

Bl

&%

L

T

X

1

o=

VS
5

=}
n
& ol

Al

] o

Al

3t MT) 2=A1&d

A

°
S

H
ted OFDM A=

o

%719 max throughput(©]
AHE

Ht}. round robin AAEH

920



of me dejrEat oMo ERY 745 AeEA

vtk webd) (b SE e P9l ws) Ry W
wo] ghubebsl kit

Rk_.’i(t):(1—ti)ka‘,i(t71)+ti‘ka,,f(t71) 4)

c

54 i?ﬂ%a‘ EMWOH
| 298 FAALE A4 KL BRI
M98 20 FE Aol A glehidl

IV. AlZ2f0|M 4

[
T
ot
S
X
lo
oX,
off
o,
N
)
o fju
o
e
i1k
2o
lo
N
~
H
lo

4 r

7 T

2
Ho
R
E
ox,
o
319
2,
ok

¢
£
e
j=s)
=
NN

rxo go B
1o
lo

o,
9
fr do o o N [N oo do T

~|
N,
rlo
i)
)

fetl

e

09:",
ol it o

O,

>,

i

=)

o,

R

o

>,

2

A,

g to 2
Ho 2 oo

S

N

i)

o
g

Sopthore Ay

Q 0 £ 2
ol
-
ot

& |

)
ot
ro

R
S,
=
in)
QL

L
o
tjo
o
ol
Ko
o

2
)

olf

oo
=4

|

)

i

=

=
>

1‘
=
il
N o
oL
ol
ol
2
o
o2
o o
z
o

N rsﬂ
el
o
N
= o
e
1o
k)
o

N > mlo o,

il

off

ol

g
o
=2,
k1
>,
o ox

i U N
[k
i
O%",
ob
&
>

=)
o
>
i
K7
_>4‘_‘(
A

>
i
£
©
=
o 2

offf g &
ofil ©, o

i
oo
b

fil

>~
>
oo
_O‘L
N
il
)

kl
_orL
¥ o
M
e
H @

e 9 3 24.25~29.5 GHz*]
1

N

g
12
mloH
g 2
o
o

>
[>
3
2
>
o
8
x
)
>.
il

T

E 1. AlZd8llold & mizjol
Table 1. Parameters for simulation application

Simulation parameters Values
Frequency 28 GHz
Bandwidth 1 GHz

Resource Block BW 2.16 MHz
Num‘of RBs 50%8

per time slot
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Resource Elements 1, 6th sfs 120 RE

per RB etc 184 RE

Traffic model Full buffer traffic

Frame length 2ms(=10 subframes)
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Fig. 2 SINR distribution of drone-type BS by
multi-cell topology(BRFR1, BRFR2, BRFR3)
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