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Abstract: In this study, we analyze various wireless access technologies such as the channelized
transmission technologies, controlled access technologies and random access technologies in order
to utilize limited radio resources allocated to the disaster information gathering. In particular, in
case of massive disaster, a large amount of various disaster information can be gathered from
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many different disaster sites. In such case, this information can not be gathered timely and col-

lected due to the limited radio resource. Therefore, in this study, we analyze many candidate wire-

less access technologies based on many techno-economical criteria. Our analysis result shows that

the polling based controlled access protocol is the most appropriate technology for efficient utili-

zation of limited disaster radio resource.
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o A AAR Ad Iy d9S AHEH 9-11
H2], SARS(FF 54 357 $53), 429 Zuin|
of ZFAmF 4 ZgALL, S X HEoly A
Ao TP, FAG 9 st (PX) 3]
AL 5 AR s 9 YEstEejrta gle
o]9] qFo] AL 73 Aol L-Fuaty] F¢-
20149 N¥s Z&E AFA, 20128 Fo]oA o] EAF 3+
SAML, AHIREEA SR e REARL,
20039 i+ A|eHd FAF T ohdEt thE Ado] A
sto] o] Qg ¥ - £4 wsj7} uf-¢ AAstEt
(Ju, 2015).

TE7E 23 B3Rl Ado] IS - whoigt <l
A, B3 Ao &4E Hagslr] s Ad-E
FE7 B {1 EY {7189 B2 HEe A

GEAT JEAFE R aEA gAEA T Al&3
of-g-o] - %ﬂﬁ}t} o1& Y= AdEFY ohF
g AG AR A& st EAE = e A
A7t B asi, Ol% Al AdEEH R Y =3
g 83 A& 23 oA AL 5t E14FQ
AeAY Sgo] eF o2 QT (Hong, 2014;
Ju, 2015; Kim, 2014; Park, 2014).
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7187k R71820 AxAAE AT = e 7|6
ol Qlzetg ARG} v f-2vehs Adat ok
of 4143 tf-3-8 M=7HE] B AdEA Az
£ T1ESHA FIta o, A, AW 5 AT 7
TEA NE FAHE F531 ARSS e AA
ojt}. wata], NEE FAtel 22 dfE Ad LA A
XH”H‘H & FW1HE fWEY 1A Azt
143 i8] o8 4AAo|th(Bae, 2015; Cha,

2014; Hong, 2014;, Jeong, 2015; Ju, 2015; Kim,
2014; Kim, 2015; Park, 2014).

FHRFAA = 20149 78 A WA A] QALF 9
AL FAS AR At = &S HgE =7}
Aebd 717 Qlzetz A9 Xﬁﬁ‘ﬂﬁ%{‘%} 75 %
&9 AYS TEIAT. e H57E Adekd
FAIH-2 PS-LTE(public safety- long term evolution)

=& 7Nte s dAEH 52 oA Folt}h PS-LTE
71&9 AHE LTE 7|&& 7|8t R 553 9
7] 7 AYFA, &= 7IA = 715 5 Ad v 2
T 77t 71gE0] F7HE Aot (Kim, 2014;
Hong, 2014; Kim, 2014; Lee, 2013). AdetdAE A4l
go AME F94 92 UHF@Ultra High
Frequency) i SollA iAoz He Aupilert =
gd &+ %= 700 MHz t<olA 718~728 MHz,
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E3 LTE A29 LTE-R(Railway) 7| &4 AHE-
SHe AEBIFAGT AP 25 e
Alol3t LTE 718re] o - 23] $AIR} Saste] &
g5 BUTEYY Y2 FAET YekPark,
2014; Kim, 2015; Choi, 2015).
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2.1 #2] 2B WAFUY UY

oo A s 2012 28 AWFE7E LTE ¥4 3
e gAY 72 AFstaL 4RE W Add
< AE7|3%¢l FirstNet(First Responder Network
Authority)2 A3l th(Hong, 2014; Kim, 2015).
E% LTE 7]8He] Fi S dlolgdE v AYo]
Zst7] 9% ¥E ABH HESY FCC(Federal
Communication Committee)ol A=  FirstNetol
700 MHz i gollA 20 MHz Q& A+ Fat4
2 ARgSte dEE Fosigith &% aARe 4
TR FA4E B3l vl Ao LTE 7|%ke] A
FEATE 5T Aot} @A = ofF] #Fo] o]F
oA & QDS 3/43FAl(mission critical
voice)2 7|Z& Land Mobile RadioLMR)E ©]-&3}1,
Aol @A 2= dRt 8-S AMESt
Qo FF olzfd AP EY AxeEA LTE
7188 35 F S AdFAT ez 21348 A ol

F84E= @A fAE TRS(Trunked Radio
System) 7]&<¢l TETRA(Terrestrial Trunked
Radio) 7]&& 7|¥Fe &2 37} 29 AHSATS =
ot e =7 e dkKim, 2015; Park,
2014). vt F=9) A2 7|1E QALY T 5
Hl-§ a&3kel 9 &8 FUHE 93l 2016W@F
LTE 7]5¥te] Emergency Services Network(ESN).2.

2 Agsto] AHER & E AH| A AlFo] 7Hed g
BAG O R AT AFoltt.

PR HLol= AKX, HF 5 AdAH )7}
Zholl H]3f wlj-¢- RIMstE 2 H=7h ZpA o] A3y
FATALS &3 283k Slcth. 28y, 2
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NS AAREe R g AHAE ATt 9
th(Kim, 2015; Park, 2014).
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o] AA G FE Y3l AHg-sta A =
Exog ookt AdEd
G(DEN), TETRA, VHF(Very High Frequency)/
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Agtd 2.8 MHz 9ES 1,700997 F571H0] &
frote] ARt Qe g Heju|to] Au|Azt Bt
SOk, & FupeZo] Zrop SEI Apd FHIL F
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L 3THY A ATAREE 63709 AR V1S B 3 Y ANE ANOR Shska Ask %S A
#ste] PS-LTE 4lo] AAET oli@ AUEA  F5h1 A RIIB2 A AgARe] Az o} @
WOl 87 8T AFEL 201140 FABHLARI  BHLS B AUR7)) DL HeL AL che
AFEAY Falge A4y NS AYstel £ @ ATRAARY ANZE 24 % o] S B S AA
Ao AR D A, AGUSA, BoH, AEe8A,  71& 8 Auao) el AFs agE,

+FAENE AT AHFE, =E2F dA F9 1770
L4715 dE7|A S, 985S 5 207 e
2 FA"th(Lee, 2013; Park, 2014).
2.3 qHEPFE &4 9 vy 9

2.3.1 PS-LTE @3 ¢ EAIH

LTE”]&<2 3GPP(Third Generation Partnership
Project) Release 8 #&2 7|Hlo 2 AF231E A|Z}5)
] LTE-Advanced2 £+ Release 100] /& A4
& Folw, @A #E3L 23 F<l Release 1394 &=
PS-LTE 7|&E& A 2l3tx AtHBGPP; 3GPP Release
13). PS-LTE= LTE 7|&& 7[¥e 2 g3 54l
o Bag 7leET 8% 7I& WA e RN, 1554,
a7 A3 © AEY 5o a775S At
2 Aolgta 9th(3GPP Release 13; Kim, 2013a;
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Zo] 7% 4 vt A HAR = wE JEAT o
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A8 olth miAI e 2= e 9 8% S 5
2 9%t 29 849t (3GPP; 3GPP Release 13).
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Figure 1. Single disaster site information gathering and
transmit case.
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Figure 2. Multiple disaster sites information
gathering and transmit case.
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Figure 3. Example of information gathering and
transmission system configuration for the
case of a single site disaster.
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A 28-S A% AGS T H3 &8 ekl udt 97

Z} FxYollA= 7t E3H) 2 WA 944 R
£ st $3E BEY FEHE A AAGFAA
Ao B0 o ziy o Q7T
BAFAZAA AEEHEZ °] £ ager pAlsta
BUE s, @39 S A&sHA getstal £4
T £ Sl Hjbe %‘35}‘:}. au Atgez vt
¥ UHF FAFaeargdo] B9 Addg o=y
ASEHe BRE Tl +8F 5= & WF FE5HA
otz olggt AgtE A& FupAtd adF
o]§ Wete] Atke] Fasitt, o] F¢ FH FAA
HE Fgsto] EAE A Fof fAE o7 A=A
FHE ARE s AT E AET 5 3
S8 FAASAEY aed A ED)S ol At
AL A A ZA o] Medium  Access Control(MAC))

z2Ego| 477 4ol B AFoAE B4
AN +AE e Aty Yue a9
AAFor mgHoR AT 5 gk g BA
TRt A B UL AN S AT R TR
B8}, T3 A LAY 92 93] 1E o]
he Qg FARY 287]s 44 12 T A Y F
8 nHAERL 7|E AREE AAE

N 2 o N

41 THEDS 8§ 38 Il

FASAlAE B9 AEEE7] (Mobile Station
MS))7} 8hte] 7] A= (Base Station(BS), S A=
+(Central Station(CS))o] FA1& o] &3l ARE
4314 "hH(Oh, 2012; Forouzan, 2012). ©] o, 3t
AE Fo LS AHSSHA HER B5Y FAGT
o] ARE HEF & U=F Eo RAASAE
(Wireless Link)2 11]*‘—0}7'" H E} B9 —?—ﬁ’ﬂ%iﬂ
d A5E Y= 74 5 4o
B0 AdAd AA% 13161' A AL @A)l
o H AL Aojgt= HAYIZAAMAC) Z2EE
Z& AAS= Aol Aotk (Ryu, 2005). FAAYE
AA A G IA o] TREE A4 7|&L ZA A4
3} = 2 £ Z(Channelized Protocol), A1 H{Z T2 E
Z(Controlled-Access Protocol), 18] JoJFHZ =
2EZ(Random Access Protocol)S F3t A9l A
7HA HAE A8 4 o

A3t 22 ES B9 AAle FAAEE A=
A& 71sd2 o wet FaEathE g 4 (Frequency
Division Multiple Access(FDMA)), Al E&ttE5H<%

° -
E'é‘ %“ﬂ'

(Time Division Multiple Access(TDMA)), Z=E3
45734 (Code Division Multiple Access(CDMA))
O] A|74A] Hh2lo] ot AojHTL ZREEE F
3t AA= Polling W47} Token-passing B2]o] o
EA oIt} JoRAZT Z2EZS 53 A= wiFldF
718t th5-% 4 (Packet Reservation Multiple Access
(PRMA)) 71&3 CSMA/CA(Carrier Sensing Multiple
Access/Collision Avoidance) 7|92} X TthEH 4 7|
&o] HEFo|t}.

4.1.1 YoFE ZB2EF H}é]

YoM T TEEFS 53 FAYI AT HE A
$-2 19709 steto] EIH of| A H%‘% ALOHA =&
EZo] Az7F =it o] ¥HA& st F¢A 0] 7]7]
of o]} AZH tho) T E AgH *l/\E“MH s
2R Fdr7|ze agd A4S Zx=2 I

ALOHA ool = AA A Ha% nE o
o] FH3NA AMEBER FAIASY A T4 71A
T A FEo] DAst= AV DS et S
EEAE gt AE A53E&S =ol7] 3l £23
H ALOHA(Slotted ALOHA) T2 EZo| AA ]t}
olF FAFAY EAS vtgstd S5 EAIE si2st
I BE3 Ao 7H53 CSMA/CA Z2EZo| gt
=3

o] 5 Al A= FAH o HEAS 3l I A
H221¢1 PRMAYA] 0] ALgHt), o] HhaoAE:
ASA L Ao o 913 nlY&E Mini-slot)7] 8t
o] Aozt AA dHolg AL A% AEER
(Time-slot) 2 2 &35t AA =t PRMA oA+=
A AEY S $3t ry&Re] AME £ rlY
&&ol 93 Aol AN I F HEERS B3l
A4o] o]FojAT}. Figure 4914 5719 ©dv)
MS)7t &Ast= %< PRMASY] 7ﬂﬁ(Oﬂ)E A A8k
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Table 1. A summary of techno-economic comparison result for the five candidate technologies
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