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A study and analysis of WiBro for infrastructure-vehicle communication technology
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WiBrot 2006)d 69 83t AH2E AZOo=E, 60km/he &Eo|% 3Mbpse £EE Al Fshe
2t JIEU AHI 22X A4 AL B FEE 93 2 A FREANNA AH2x Folth B =
woll A= V2I(Vehicle-To-Infrastructure) 5410 2} B2l 23 Olza} 7t BEAO A FolxFEA o] EALS
g A FesE TAEAT S U] BEASIT WiBro 71ES AQMSTE V2 XA FE2S
3 2+ WiBro @271 & 2] ERo| st AEFE @5t on, 2 7ASES FAHLE A

WA, AEE, AdE, £UETH T4 BN AEES HAE A

ABSTRACT

The WiBro to start June 2006 is mobile internet service with 60km/h, 3Mbps. And current
WiBro service is used in Seoul, the metropolitan area and the local major cities. This study
suggests ~ WiBro technology and analyzes wireless communication technology  to
vehicle-to-infrastructure communications for the unmanned vehicle control. We were driving
vehicle with two laptop computer’s WiBro unit for V2I communication environment. So each
RAS(Radio Access Station) on center is tested coverage area, transmission rate, latency rate, lost
rate and transmission rate to parking area environment.
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HeEx] i s E4E, AdEd AFES H2E
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3l FAEA  AFEHZES  AASHIT
WiBro AlH|Z= SK ®#FE] T-login 2o]HE A
H|2=E o833tk
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2.1 HSDPA
HSDPA(high speed downlink packet access)+
FHe  FAHeE A 24W o]EEA

GSM(Global System for Mobile communication)
Aol 3GPP(3rd Generation Partnership Project)
gHe 9AE sk, 20009 3¢9 IMT-2000
(International Mobile Telecommunication-2000)2.
2 Ege Al 349 'WCDMA’ AH|2=E EFES
2 %4, WCDMA®| 3159 e| 2 HSDPAE 7
St3ith. HSDPA= stgFd el % diolg df
S Y8 F71E AL WMo 2 HY 14.4Mbps9)
EEF o8& === 7VsEk,
2Mbps~3Mbpse] &HEE PJREE=IF  7HEsEA
WCDMAG®! ®Bl&] Ho 7ui7} wE 7]&o|th[1]
AR ol HAu S=E=H AA AR Alddle
WiBrooll B8 @& &£=5 B FErh 20061d 5¢
169 SKEzFol o) Hx &85 Mu=gE Al
2 sjom, @A) sKelFF KTolM ARl Foloh[2]

2.2 WiBro

WiBro= Wireless®} Broadband Internet®] %
JoJ2 60km/h °]F FAE 1LEHOR QAEUS
AHE @ A AHIZEA, 2003 d5H 2005
A AdFHAATAATESE FHLE AR,
KT, KTF, SKT, stU=zd#F & AzHA e 54l
AHGA7E ATFHIE EQ8 TS SR,
20063 69 30¥ SKT$} KT %A =% WiBro %
& AHl2E AFE T WiBros ©lF Tk
3Mbps®] AH|2 AlFe] 7hestal, 1kme] A 7
H A S A 3T[3][4]

WiBro®]  ©a7|et  7IA=Rte]  FAEAS
IEEES02 16(IEEES02.16-2004, IEEE P802.16-2004/Corl/D2,
[EEEP802.16e/D7)ol 718k TTAS] “23GHz FoiRIEfA
FFE W29, WiBro Al2El 72 2de gy
(Portable Subscriber Station) 2 7]A = (Radio
Access Station), YA~ ZEE 2Z}-9E (Access
Control Router)Z T4 Ft}.[4][5][6]

dA sK "EFH KTolA M=t
A FREANA AH 2 FolTh

FEd 9

2.3 WiBro Evolution A|AE!

WiBro Evolution Al 28-S 3= AASAATY
F AR FE AT o AAY Fo A
Elul A1) 2:¢] WiBro Evolution AFg-S 2006d 3
Bl 200830l 2A zasilon shdE AR

4N Y olF B FALRE eV Y3t =4 ®
=37t WA= e IEEE 802.16mollA]
IPR(intellectual property right)s gH3le= A
< T8 Fo St

7WetE WiBro Evolution Al 2¥-2 350km/h<]
o] F27 A 10Mbpse] HolEl Aol 7Fsstn,
HAd) AFELS 20MHz HIFS A8 5 7]
A= J]EOZE  4x2 MU-MIMO (Multi-User
Multiple Input Multiple Output)7} &-8% 3}
P I A 149Mbpse| I FFH I = TE 7]
F 10Mbpsol™, 47] @L& FAld AlgstE
CSM(Collaborative Spatial Multiplexing)©] 218
2 7% AU 43 Mbps HIolHE HIHAE 5
 AEE + UTH[7]

. FRIXZHOISLIS 2et WiBro 27AK 24

3.1 7{H2[X[(Coverage)
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A7t golA W AFFo] s |
Zol A e FNFY g =HAAE
of ity =29 Be =HAXNES I
A= w7} FolAH, F2 Azt o
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3.2 X[oig

THAHA PN E HME FHES W A
YELI &AM =2 AASS HS
AL Al =AAA HaL, Lol
2 olojd 4t} 2387] &l WiBro AjH]
o] AdE& FAL AF Ao
% gasirt

A Aol AR FA A AAAu A

52 AR, Ao &3 AW To] xgE o e
b o]F dR7 £AHd o] o 2 A ofo
dgo] == ¥ QA7) BT 5 Qo)
34 MEE
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2= ARE dolHol Hol mE £52 dET F
Atk 183 B AEEL AF YEHLIE @

e Aol A F e A el AR
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[28.1] Bl2=E 74

V2L 54 874 75 98] 2the] WiBro @2
718 AR RERS olgate] [191]F 2ol
T3kt

2t 72k Agle vl 4= ASA
71E ol g3ty thg [1H2]¢9 Zol AE A
sk
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AL AF-A st FAPEE A AFS dd 9
EOLR WA JperfE ©]83t HoHE 1x 1H4
473 HHER O 8 HE3H o1, JperfE ©]8-3h
7123} 1832, Wireshark®] T1ZE &2lstch
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ANA H2ZEE F 33t

4.4 FBE|X| E|AE

WiBro= 1kme| A AWXE 7AYot
AN A H2EE g ofgtE FHo| Fo 9
ZoMEE F4t U2E FYsIEA o] o
A 7tAe] AFSEE SHIATE T2 folA
ASHE E7A 94 £E2 fA8Y Z33)H
Jou TAEE A &= FAE EVFsATH

V. HAE Zu}

5.1 FA #1Y E|AEZT

FAR B e TS RiRolie] AEEe
TRk wesh St QAo ASEY AYEE
thel 2 o) 16iKbps7} ko 5 e} 215 Moty
1, A5k £ Aol Iehush 1480] Skpbe7h
vher] vie A$8-2 BEoL} Lol EoldAl o
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$13+ WiBro 7] #4 4 A+

olhE WA UlelH SAL sl M5BT 122}
EFAsH 7128004, 500m AAAAREHE &
2 MZo] Fw 78] glo] FEEC] 409-6Kbps7}
UoE S0 kA9l AEEd 1#ZEs Bygon,

AW A Bro] 1100m AAFE = FQ—\—EO] @ o] |
5 Ag 1 Atk EHEL H 003B%=E B2

ugith 28y F o] 9Er]E o] gdte] H2ES
AP W WiBroo] st £57} dolste &
P SE2 ST vlolH7) a1 AFole
4 &=7} UrJMl AEES W2 ‘Fi] A7t v
g1, AQFEE B 63057ms7F eE T A =
AEAT. AAY AR HZzE éﬂ% o=l
<E1>olA FRIT m} o [2¥4]2 600m
Ao Aol ELET] ADE H2E Aot

<E1> ZAE ¥ H2E A}

ZEE (Kbps) B AAE (ms) SHAE%)

A2 163.84 244 0
50 4096 273 0
100 163.84 247 25
200 163.84 1036 0
300 4096 49 0
400 4096 1048 0
500 4096 95 0
600 4096 960 0
700 4096 778 0
800 327.88 219 25
900 4096 353 0
1000 49152 765 0
1100 81.92 605 0
1200 163.84 886 0

o Eigds 315.99 630.57 0.035
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