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IT. Background and Probe Scope
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-9235MHzE a9 gow m=+& 902MHz-928MHz oS dduky
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4. TV White Space
t}& TABLE 12 6MHz¢ TV White Space IS A A3 Aot
[11].

TABLE 1
TV White Space U.S. 6MHz Channels

TV White

Space Chaanel Range(MHz) Channel Width
2 54 - 60 6MHz
5 76-82 6MHz
6 82-88 6MHz
14-35 476 - 602 6MHz
38-51 612 - 692 or 620 - 698 6MIHz

Z =7k Aol wEk fHe 4% TV White Space?] the & 470MHz
-790MHz F3 tjol & Ab&eta dow, wae 54MHz-698MHz 34
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TABLE II

Previous Research on Public Safety-LTE

Previous Issues Methods Ref. Main idea
research
Proposed 3-layer
narrow 3-Layer 8] structure composed of
bandwidth architecture UAV cloudlet layer and
radio access layer
Public High Priority .
Grant random-access in
Safety-LTE (MCHP) based  [12] LTE-M and PS-LTE
Interference random-—access
Multiple
netyvt()r k Coordinated
coexistence L
Multipoint Consider LTE-R RAN
(CoMP) and (radi 0
Inter—Cell 1] radio access networ'
and non-RAN downlink
Interference svstem
Coordination y
(ICIC)
IoLST(Internet Introdugmg the concept
. . of Public Safety to the
of Life-Saving [13] . .
Things) Internet of Life-Saving
& Things(IoLST)
Public Extend A dynamic
Safety-LTE PSN framework to Proposal of a dynamic
performance Battery calculate the [15] framework to calculate
improvement Life optimal location the optimal location of a
of a base mobile base station
station
Cluster—-HEad Efficient use of power
Selection [14] with fuzzy C-means
Technique approach and cluster
(CHESS-PC) head (CH) selection
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TABLE IV
MCS Parameters

Information Set Value
MCS MCS 5
Modulation 64-QAM
Code Rate 2/3
8MHz Data Rate 23.4 Mbps
16MHz Data Rate 45.7 Mbps
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TABLE V
Value of the Interference Case

Interference Case Set Value
1 0dB-5dB
2 5dB-10dB
3 10dB-15dB
4 15dB-20dB

H7b Axs 25X doldA S AREFlen, AFEe £42 (2)% 2

o,

Success fully transmitted information bits
Transmit time

Throughput =

=95 2F3E9 @9 = Mbpstt.
47F A2 AFEE dHolHA = doly HAF AFEH AAES xgs)
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of "olg HAFo] ad ATE ou st} Acke Perfect AckoZ 714
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TABLE VI
Simulation Parameters according to the Rate of Interference Change

Variable Set Value

Number of Packets 1,000
Packet Size 60,000byte

Channel SINR 40dB

a 2, 4, 6, 8 10, 12, 14
Interference Case 1, 2, 3, 4
Number of Iterations 50

AA A = 1,000z ngdoen, e Ale]== 60,000byte=
7} &te] At e 7]E SINRE 40dBolth. Al E#o)lAde 508 b

HoAFe AlEHolAA av= HF AE Al EHIA T HA el WSt
= 3FE ougnh a7t 291 A5 AA H3 F 1,00000E AEs = st

%)
AR A Aol w9el wh SINReo] dgow 2¥ wWshtth avt 4

_30_



Aol o] el SINRo]

A Atk afl #2278 147hA 29

)

N

 1,0007H

1

RS

uj, A o)
Aoz 49 W3}

—

A Aol

Kol
T

FIGURE 8

—&— Proposed Model

—&§— 502.11ah

T T
o o
=] (]

{spuodas)fouaty

FIGURE 8. Latency of Interference Casel

= Uy,
o

2] o] §1 A]

AT =EHE

= A Alelzrt 29

FIGURE 9
FIGURE 10 3HA} Alo] 27} 32

Yeba

=
=

g o] & A]

e

u

3

_3’]_



SN ]

2]
!
J

1 56 2 56

¢

255 —@— Proposed Model
—.‘_
—§— B802.11ah

:

24 1

latency(seconds)

FIGURE 9. Latency of Interference Case2

28 4
Proposed Model
B02.11ah

2.6 |

24

latency(seconds)
=]
b2
1

FIGURE 10. Latency of Interference Case3

_32_



FIGURE 112 3FA o] 49 A &4 dHolHAE Y3 AHo|t}

1078.12

—®— Proposed Model
1000 < —§— E02.11ah

latency(seconds)

o4 3.‘3 2,5-1- Jéq 2&4 2&% 3."" J,‘E

(B8]
E
=
o
=
[
=

FIGURE 11. Latency of Interference Case4

FIGURE 8, 9, 10, 112 %3 Aoty mde 7ol Fx9z W3lsiy et

% 80211ahE AAOR AEHS Wt HolaAs o de AL FAF
2= 9)t}. FIGURE 11914 a7} 29 uw] #Actdl male oF 250% 9] @ o] A
2 9 g7 802.11ah B4 F2L oF 866.01% = 34641 Z7tg ol ¥

AE EEste AS £ Atk a7t 149w AlbE RS of 242%
o] MEAIzte] Ayl om, 802.11ah+= oF 623.32x= ¢F 2575w F7tgk # o]
dole As AT Advk a7t 691 A A 802.11ahe}t A<t

%
g maol Aozt b A Aok wARE AL FAG F YE

’

o
rlr
00]
(]
N
;_A
—_
QO
=
1o,
"
—
Z
=
)
D~
(@]
o,
o9)
2
N
=
3
1
'U
T
=
=
k)
©
2
r>~l
of
o
T
)
oZ
O/
o
N,

_33_



Pomz, ~Esh doldA Wk i Aolsk ol AAES Ad
Ao ~TES RARRIA Y

b glol’lA] Bl A% qf] Wste] wef 3HH e A5 15H 47HA 4
o] E¥stlth FIGURE 12+= 71 AdE sl=E 1082 At

A Aol =7F 191 45 99 doldA

TE1
2 K

X0 T o 257 1] 5 ¢ —@— Proposed Model
e v —4— 802.11ah
'Tl;l_ =
& 22
g
Z
£ 20
= 1Lu2

FIGURE 12. Latency of Interference Casel in Transmit Limit

FIGURE 13& 37 AASE 342 1032 Aststa 14 Aol 27k 290
AS 299 #olHA oY, FIGURE 4% Y3 27102 71 Aol ~E

3o.® WANS W =¥ #ole Aot

_34_



2.0 1

latency(seconds)

—®— Proposed Model
—§— 302.11ah

il

—&— Proposed Model
—4#— 502.11ah

2.4 7
=
g 2.2 7
z
=
Z ap4
£ 2
1.8
1.6
T T T T
2 4 & 8
o

FIGURE 14. Latency of Interference Case3 in Transmit Limit

_35_




FIGURE 15 A A% Ak A0 A H4d Alol=7t 49 o Z=5H5H o]
HAlS e

—&— Proposed Model
_ —— 502.11ah

E
g
z
230
=
=
2{) -
10
]%ﬁ 131 Eg 13? 1‘% ]i; -g“
0-
2 4 6 8 10 12 14

FIGURE 15. Latency of Interference Case4 in Transmit Limit

A A€ FIGURE 12, 13, 14, 1565 S3l AdES AFdsidats Ate &
go] go]ElA7F 802.1lahE HA SR A& RS wWrHTE HolHAZE o Ut
& S A8 4 9lth FIGURE 158 71# 22 a7t 220 A oA At
g ofoltyoe] A AL HAFst=d oF 1.86%7F AFH A 802.11ah A

1

4 EA9 A% o 4

34

HN

31z oF 22209 oA FE AL FAB
ot a7t 149 A4S AdE ololrlel: o 20527 Agew
802.11ah= °F 65262 w@olElAl7} =2 o] oF 3184 #olEA 7 =7}
S

a7} 1090 A - 8021laht 7HE W dolEAE B Atw

sholtiolnr} oF 2031 % dolHAE 2. o2 Fa) Aty wul



of AAES ATAAL WAl RAAR WateE o 4L doldAE
Fud + 9ee ¢ 5 Ak

FIGURE 16, 17, 18, 19%& A& Agtd mE ~F3E AlE#HolA A&
UEH Aol o, % Aul&LS 802.11ah PERS wEt}. Python”] vt
A% NBeol M T4 AAR AA Adol Aol AL WdEA £
.

FIGURE 16& 714 Aol 27} 19 o A4 Aol njg ~2%s 249

ol et

JTOR
38 A —&— Proposed Model
—#— B802.11ah
36 - 357
34 —
T
£ 32
=
2,
£
=
= 25
26 1
24 440 7132 3354 1308 s N -
“——-—__‘ : _"¢_ _.‘-:=|_ —-'=I-“ 30
T T T T T T T
2 4 il 8 10 12 14
o

S FIGURE 17& 714 A o]

o]27} 39 W AF Aol 4B AFES 28 Foluk

[
)
)
r (o]
ot
o
-
B
&
D
c
=
&S]
—
0
rlo
)
X
)

_37_



5 008
IR.56 ' —&— Proposed Model
38 —§— B02.11ah
36 \ﬁ
34 -
=
=
= 32
=
=
=30
=
=
28
26
2 Ty 3704 33114 e 77 7330 o ==
¢ * * = + + =
T T T T T T
2 4 il 10 12 14

T
8
o

FIGURE 17. Throughput of Interference Case2 in Transmit Limit

385
18 - —&— Proposed Model
) ——4— 802.11ah
bt
36
34
)
£ 32
&
=
£ w0
=
=
= 28
26 7
P e 50
= 2245 e 265 2248 203 T
» —r - s v _—'——;_i
T T T T T T
2 4 & 8 10 12 14
o

FIGURE 18. Throughput of Interference Case3 in Transmit Limit

_38_



2

b
2
rot
o
=
il
[
u
et
o
e
e
g

FIGURE 19%& 7H4d Aol 271 49 uj

7o,
2362
: —&— Proposed Model
e —4— 802.11ah
m —
= 15
==
=
E
£
=
= 10 A
=
5 -
1.03 .oz nas 114 1.17 1.06 ;
:' ‘1 -5’3‘ ,J; # & 0 |
D -
T T T T T T T
2 4 f 8 10 12 14

3tdtlh. FIGURE 195 7]so & Aoty olojtjo]= agko] 2¢ uw of
Fol ¥ Eon 802.11ahe ¢F 1.03Mbpse] AF3Fo)
o]9o] ~F3FEo] 802.11ahKt} o 2294u] /A=

T
2FES Awshe AS 9T = Ak agke] 1490 4§ ActE ofely

[\
wW
D
[\
=<
o
(o)

wn

1o
[
i
M

ol ¢F 1598MbpsE =9 o 802.1lah+ ¢F 0.61MbpsE =8O
=

of 26.1f A | AFES Al



o
o
ol

|

R

+
ol
Ho

ojn
B
w-
<
o]
M

=K

o
w

=3
"o

il

B

Hr

o<

=i}
=

A weitk H4 A

=3
0

ol

[e)
=

WA [37]3 2ol oy

Z 9
~1 O

o %=

ol

_40_



o]
pal

3=8

VI.

)

el
4o
e
s

yase]

o)
4

o] W g UHD¥® 3}

e

1 A1)

LTE-M,

ZLo] .
LTE-R%

=3
o

j o

S
=

qEg %
o o]t o]

802.11ah® TV White Space®| o

-

.

= ol A

=

w2} A

At et

ol

Hr

Br

N

1o

0
e
N

—_—
o

7o

&

gl
%

=

o

]

o

>=
[}

Alet LTE-R¥% LTE-M¥% 9

3] 802.11ahe} TV White Space Channel®] W 9%S 8319

<)

=

[}

=

=

3=
—_
o
Wr
M

R

&+

=

3|

802.11ah+= =
on], AlgtE ofoltolt W HolHAS =

-

R

5

g 802.11ah®] A

9

o

=

Aol A3

R

o
o
ol

ojm

R

¢+

B

o

Hr
e

xgon, TV White

o

B

ofy

W
o
<
o
X

oy

o

Aol A=

Space?] PER

pzA

_4’]_



AlE# ol FA43 TV White Space]

il

T

A

9 ot AEH ol

k<
i

ia=8

} 37}

file)
olo

X

3|

Fol A& 2l o] Aol

PER& WFg3s

_42_



ACKNOWLEDGEMENTS

|

o=

o

AL Al old T wgg It Atb Ao FAEE A% =9
b 7] Algdold Hrh A Bl - A Bl vlos = Asd 9

Aol Al A= HY o

O

_43_



[1]

[2]

[3]

[4]

[5]

[6]

b s
2 E 3

I. Ahmad, W. Chen and K. Chang, "L'TE-Railway User Priority-Based
Cooperative Resource Allocation Schemes for Coexisting Public Safety a
nd Railway Networks,” in IEEE Access, vol. 5, 2017, pp. 7985-8000, doi:
10.1109/ACCESS.2017.2698098.

S. Saafi, J. Hosek and A. Kolackova, "Cellular-enabled Wearables in Pu
blic Safety Networks: State of the Art and Performance Evaluation,” 20
20 12th International Congress on Ultra Modern Telecommunications an
d Control Systems and Workshops (ICUMT), 2020, pp. 201-207, doi: 10.
1109/ICUMT51630.2020.9222459.

Kaleem, Z., Khan, A., Hassan, S.A. et al. "Full-Duplex Enabled Time-E
fficient Device Discovery for Public Safety Communications,” Mobile Ne
tw Appl 25, pp. 341 - 349, 2020, doi: 10.1007/s11036-019-01289-5
Daegeon Kim, Do Hyung Gu, Huy Kang Kim, "Beyond PS-LTE: Securi
ty Model Design Framework for PPDR Operational Environment”, Secur
ity and Communication Networks, vol. 2020, 2020, https://doi.org/10.1155
/2020/8869418

J. Oueis, V. Conan, D. Lavaux, R. Stanica and F. Valois, "Overview of
LTE Isolated E-UTRAN Operation for Public Safety,” in IEEE Commun
ications Standards Magazine, vol. 1, no. 2, 2017, pp. 98-105, doi: 10.1109
/MCOMSTD.2017.1600875.

Lee, Jae—Jeong, Pyung-Koo Park, Byung-Chang Chung, Sang-Wan Ki
m, Ki-Dong Nam, and Woo-Seop Rhee. "Call Model and Test—Verificati

- 44 -



on Methods for PS-LTE Core Equipment” Electronics 10, no. 20: 2513.
2021, https://doi.org/10.3390/electronics10202513

[7] Jarwan, A., Sabbah, A., Ibnkahla, M., & Issa, O. “LTE-based Public Sa
fety Networks: A Survey.” IEEE Communications Surveys & Tutorials,
2019, doi:10.1109/comst.2019.2895658

[8] Kaleem, Z., Yousaf, M., Qamar, A., Ahmad, A., Duong, T. Q., Choi, W.,
& Jamalipour, A. “UAV-Empowered Disaster-Resilient Edge Architectur
e for Delay—-Sensitive Communication.” IEEE Network, 2019, pp. 1-9. d
0i:10.1109/mnet.2019.1800431

[9] Z. Kaleem, M. H. Rehmani, M. A. Imran, M. Z. Shakir, A. Jamalipour a
nd E. Ahmed, "IEEE Access Special Section Editorial: Mission Critical
Public-Safety Communications: Architectures, Enabling Technologies, an
d Future Applications,” in IEEE Access, vol. 6, 2018, pp. 79258-79262, d
oi: 10.1109/ACCESS.2018.2885257.

[10] Bembe, M., Abu-Mahfouz, A., Masonta, M. et al. A survey on low-po
wer wide area networks for IoT applications. Telecommun Syst 71, 201
9, pp. 249 - 274, https://doi.org/10.1007/s11235-019-00557-9

[11] Ayman Mukaddam, "802.11 Alternate PHYSs", Certified Wireless Netwo
rk Professional, 2018, https://www.cwnp.com/uploads/802-11alternatephys
whitepaper.pdf

[12] I. Ahmad and K. Chang, "Mission Critical User Priority-Based Rando
m Access Scheme for Collision Resolution in Coexisting PS-LTE and L
TE-M Networks,” in IEEE Access, vol. 7, 2019, pp. 115505-115517, doi:
10.1109/ACCESS.2019.2934778.

[13] Saafi, Salwa, Jiri Hosek, and Aneta Kolackova. "Enabling Next-Genera

_45_



tion Public Safety Operations with Mission-Critical Networks and Wear
able Applications” Sensors 21, no. 17: 5790. 2021, https://doi.org/10.3390/
s21175790

[14] A. R. Ansari and S. Cho, "CHESS-PC: Cluster-HEad Selection Schem
e With Power Control for Public Safety Networks,” in IEEE Access, vo
1. 6, 2018, pp. 51640-51646, doi: 10.1109/ACCESS.2018.2869917.

[15] D. Sikeridis, E. E. Tsiropoulou, M. Devetsikiotis and S. Papavassiliou,
"Socio-spatial Resource Management in Wireless Powered Public Safety
Networks,” MILCOM 2018 - 2018 IEEE Military Communications Confe
rence (MILCOM), 2018, pp. 810-815, doi: 10.1109/MILCOM.2018.8599752.

[16] Mahbubur Rahman, Abusayeed Saifullah, "A comprehensive survey on
networking over TV white spaces,” Pervasive and Mobile Computing, V
olume 59, 101072, 2019, https://doi.org/10.1016/j.pmc;j.2019.101072.

[17] Sadip Midya, Asmita Roy, Koushik Majumder, Santanu Phadikar, "QoS
aware distributed dynamic channel allocation for V2V communication in
TVWS spectrum,” Computer Networks, Volume 171, 107126, 2020, https:
//doi.org/10.1016/j.comnet.2020.107126.

[18] W. Zhang, G. Zhang, Y. Zheng, L. Yang and C. K. Yeo, "Spectrum Sh
aring for Heterogeneous Networks and Application Systems in TV Whi
te Spaces,” in IEEE Access, vol. 6, 2018, pp. 19833-19843, doi: 10.1109/
ACCESS.2018.2824836.

[19] M. Z. Islam, J. F. O'Hara, D. Shadoan, M. Ibrahim and S. Ekin, "TV
White Space Based Wireless Broadband Internet Connectivity: A Case
Study With Implementation Details and Performance Analysis,” in IEEE

Open Journal of the Communications Society, vol. 2, 2021, pp. 2449-246

_46_



2, doi: 10.1109/0JCOMS.2021.3123939.

[20] Q. T. Ngo, D. N. Minh Dang, Q. Le-Trung and D. K. Lam, "A Novel
Directional MAC in Restricted Access Window for IEEE 802.11ah Netw
orks,” 2019 26th International Conference on Telecommunications (ICT),
2019, pp. 167-171, doi: 10.1109/ICT.2019.8798775.

[21] Pavan, B.S., Harigovindan, V.P. “A Novel RAW Slot Allocation Schem
e for Improving the Performance of IEEE 802.11ah Multi-rate IoT Netw
orks.” Advances in Communication, Devices and Networking, vol 902. 2
022, pp. 593-601, https://doi.org/10.1007/978-981-19-2004-2_54

[22] S. KHAN and M. ZEESHAN, "Performance and Throughput Analysis
of IEEE 802.11ah for Multiband Multimode Operation,” 2018 21st Interna
tional Symposium on Wireless Personal Multimedia Communications (W
PMC), 2018, pp. 150-155, doi: 10.1109/WPMC.2018.8712956.

[23] Sljivo A, Kerkhove D, Tian L, Famaey J, Munteanu A, Moerman I, H
oebeke J, De Poorter E. Performance Evaluation of IEEE 802.11ah Netw
orks With High-Throughput Bidirectional Traffic. Sensors. 18(2):325. 20
18, https://doi.org/10.3390/s18020325

[24] Abed, N.H., AL-Dujaili, M.]J. & Abbas, S.A., "Proposed an efficient mu
Itilevel dynamic bandwidth allocation (M-DBA) scheme for FiWi networ
ks,” Opt Quant Electron 54, 615, 2022, https://doi.org/10.1007/s11082-022
-03947-7

[25] C. M. Assi, Yinghua Ye, Sudhir Dixit and M. A. Ali, "Dynamic bandw
1dth allocation for quality-of-service over Ethernet PONs,” in IEEE Jour
nal on Selected Areas in Communications, vol. 21, no. 9, 2003, pp. 1467
-1477, doi: 10.1109/JSAC.2003.818837.

_47_



[26] M. P. Mcgarry, M. Reisslein and M. Maier, "Ethernet passive optical n
etwork architectures and dynamic bandwidth allocation algorithms,” in I
EEE Communications Surveys & Tutorials, vol. 10, no. 3, 2008, pp. 46-
60, doi: 10.1109/COMST.2008.4625804.

[27] S. Barrachina—Mufioz, B. Bellalta and E. W. Knightly, "Wi-Fi Channel
Bonding: An All-Channel System and Experimental Study From Urban
Hotspots to a Sold-Out Stadium,” in IEEE/ACM Transactions on Netw
orking, vol. 29, no. 5, 2021, pp. 2101-2114, doi: 10.1109/TNET.2021.30777
70.

[28] M. Harta Dwijaksara, W. Sook Jeon, and D. Geun Jeong, "A centralize
d channelization scheme for wireless LANs exploiting channel bonding,”
In Proceedings of the 33rd Annual ACM Symposium on Applied Compu
ting (SAC '18), Association for Computing Machinery, 2018, pp. 2092 - 2
101. https://doi.org/10.1145/3167132.3167357

[29] S. Barrachina-Mufioz, A. Chiumento and B. Bellalta, "Multi-Armed Ba
ndits for Spectrum Allocation in Multi-Agent Channel Bonding WLANS,
" in IEEE Access, vol. 9, 2021, pp. 133472-133490, doi: 10.1109/ACCESS.
2021.3114430.

[30] M. Qutab—ud-din, A. Hazmi, B. Badihi, A. Larmo, J. Torsner and M.
Valkama, "Performance analysis of IoT-enabling IEEE 802.11ah technolo
gy and its RAW mechanism with non-cross slot boundary holding sche
mes,” 2015 IEEE 16th International Symposium on A World of Wireles
s, Mobile and Multimedia Networks (WoWMoM), 2015, pp. 1-6, doi: 10.
1109/WoWMoM.2015.7158204.

[31] Le Tian, Serena Santi, Amina Seferagi¢, Julong Lan, Jeroen Famaey, "

_48_



Wi-Fi HaLow for the Internet of Things: An up-to-date survey on IEE
E 802.11ah research,” Journal of Network and Computer Applications, V
olume 182, 103036, 2021, doi: https://doi.org/10.1016/j.jnca.2021.103036.

[32] The Math Works, Inc. MATLAB. Version R2022b, 802.11ah Packet Err
or Rate Simulation for 2x2 TGah Channel, https://kr.mathworks.com/hel
p/wlan/ug/802-11ah—packet-error-rate-simulation—for-2x2-tgah—channel.h
tml#d124e7884

[33] Sagheer Khan, Muhammad Zeeshan, Yasar Ayaz, "Implementation and
analysis of MultiCode MultiCarrier Code Division Multiple Access (MC
-MC CDMA) in IEEE 802.11ah for UAV Swarm communication,” Phys
ical Communication, Volume 42, 101159, 2020, doi: 10.1016/j.phycom.2020.
101159.

[34] M. Mahesh and V. P. Harigovindan, "Throughput Enhancement of IEE
E 802.11ah RAW Mechanism using ANN,” 2020 First IEEE International
Conference on Measurement, Instrumentation, Control and Automation (I
CMICA), 2020, pp. 1-4, doi: 10.1109/ICMICA48462.2020.9242760.

[35] T. Wulandari, D. Perdana, and R. M. Negara, “Node Density Performa
nce Analysis on IEEE 802.11ah Standard for VoIP Service”, Int. j. com
mun. netw. inf. secur., vol. 10, no. 1, 2022, DOLhttps://doi.org/10.17762/1j
cnis.v1011.3023.

[36] éljivo A, Kerkhove D, Tian L, Famaey J, Munteanu A, Moerman I, H
oebeke J, De Poorter E., "Performance Evaluation of IEEE 802.11ah Net
works With High-Throughput Bidirectional Traffic,” Sensors, 18(2):325,
2018, doi: 10.3390/518020325

[37] C. Yu, L. Yu, Y. Wu, Y. He and Q. Lu, "Uplink Scheduling and Link

_49_



Adaptation for Narrowband Internet of Things Systems,” in IEEE Acce
ss, vol. 5, 2017, pp. 1724-1734, doi: 10.1109/ACCESS.2017.2664418.

_50_



ABSTRACT

Interference Aware Dynamic Bandwidth Allocation

Transmission Scheme for Public Safety-LTE

Tae Rim Park

Department of Future
Convergence Technology
Engineering

Graduate School of

Sungshin Women's University

In order to protect people’s lives and property from recent terrorist
threats and national disasters, the government is building a disaster safety
communication network. A disaster safety communication network is
essential for quick and safe rescue activities in a disaster situation.
However, since the conventional disaster safety communication network
allocates a narrow bandwidth of 20MHz in total, it cannot provide
high-speed transmission communication services such as UHD video and
real-time communication. In addition, since it uses the same frequency
band as LTE-R or LTE-M, there is an interference problem. Disaster
safety communication network is capable of long—distance transmission due
to the characteristics of a low frequency band, so there is a problem of
performance degradation due to intentional radio interference attacks such
as jamming or unintentional interference due to a large number of users.

In this paper, we propose an interference-aware dynamic bandwidth
allocation scheme that simultaneously uses 802.11ah and TV White Space

to solve the conventional problem. The idea proposed in this paper

_5’]_



provides users with available channel bandwidth through dynamic
bandwidth allocation by detecting interference. Performance can be
improved in proportion to the increase in bandwidth by transmitting data
with high efficiency using a carrier aggregation technique on a channel
allocated by the dynamic bandwidth allocation method. The idea proposed
in this paper is demonstrated through simulation after showing improved

channel capacity through the Shannon Theorem.
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