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Measurement of Radio Characteristics of Vehicular Communication Environments in Urban
Areas and Implementation Issues
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ABSTRACT

Vehicular communications can be applied for transmission of various safety messages or Intelligent Transportation Systems(ITS)
applications by combining vehiclefroad technology with Information and Communication Technology(ICT). In this paper, we
represent measurement results of radio characteristics of vehicular communications using IEEE 802.11p based system in urban
environments. Radio characteristics are based on the packet error rate (PER) and received spectrum mask. Using measurement
results, we discuss implementation issues of vehicular communication systems for supporting reliable services.

719 =
Vehicular Communications, IEEE 802.11p, WAVE, Radio Characteristics
2% 21, IEEE 802.11p, WAVE, A2}E4

rf'

IEEE 802.11pE A3},

.M 2 80211 a/b/gFs 74
I Falde A vEe] ARG
T

He g4e nys

A EALS 27K Vehicle-to-Vehicle @ V2V) & & 3ad AsS 714 A=F AoagivH2-3l
A& o] &3te] SFAMBUAE AFSAY AFH-91=Ze}  [EEE 802.11pE 7]4tez 3 A FEAA S o] &
ZH(Vehicle-to-Infrastructure : V2I) S41& |83t 3} n&=2 2 FH3 (LOS : Line of Sight) &
WEAR 2 A5YuFA 2~ (Intelligent Transpo-  AolA e AFEA L ol W& Fdo|47t E2|A
rtation Systems : ITS)Gol o]82 & Qo) [1]. 4 F& FHES Fo =9HAem[4-5], thgst A4
AAFoR FEEAE WAVE (Wireless Access in - A9 ATk SAHHAT6EL T3 FANTA7|E o
Vehicular Environments)#hE %5S w231 vk &3 d=ow 7 o|grel AAAH2 Fdd 4]
WAVE EAZ7 mAg2AAS 52 [EEE Ax 4% A= [7-8] e diy-ite] 4
» S etm A FEHAIA-Z S THweho@jwu.ac.kr)

YR} 2014, 07. 22 AMAHFTH)L XL = 2014, 08. 21 A2 AR} 2 2014, 09. 19

1057



JKIECS, vol. 9, no. 9, 1057-1062, 2014

B AES A9 B AlEddold u%
=R &7 selM drjEglen 243 Eﬁf&ﬁofﬂl*ﬂ
o AzHA g T ol daiMe= AE A =
oA skt

¥ =fdAe [EEE 8021lpxess 7Ivte= o
SAANLE S o] gste] =AM Hd s
4% Ans g B3 S99 A%E wge
Z gl AA Au|aE AlEsh] fe arss

o] oMz AR AFSAA LT Fxoh A
A Alsgel thal 27fgi.

21 AFFAN2Y P2

AN 2L A FEAEA(OBE, On Board
Equipment) 3 =%7]#=(RSE, Road Side Equi-
pment) &= 7/ o] °]°Uﬂ ALl ol = i}‘“*i
o] ARE FAFFE "HaEdelrh A e
2 e} AAH ] lowH iﬁﬂxlﬂ?t WEHRE
atal 7hshs ITSAIE/A e Aol it

N} w7 A2 BT AN E S
st l&=dl 5.9GHzUI(5.850~5.925GHz) ] =3}
%! OFDM(Orthogonal Frequency Division
Multiplexing) ¥ WA o2 J3%E HEst= IEEE
802.1lpE+S wWErh IEEE 802.11p%4 ]59]
802.11a/b/gi2 S BEg Feld, 10MHze U9
= kel AR o] gate] M E %"*J&E}B]. 5

->.L'-{>r
oﬂ;inﬁﬂ_li

1o o= O O O o -

9dBi9] °]5& 7HAE Awe <HHUE o] g3t 4l
SE FFAEH, mRTIATdE NS 5
Aol wheh e Qtely 52 AW 9 w9
Hus £33 ez A g <t

22. AFTANEH AR
oF HoA o)y EAANAHE 2 W -1 7]%
Zo AHE Q] 2 1S =W A F] AR &

1058

ARG} QS eI, el oF dme) kol
of AU, 27 104 9% F o] o] o
UE e A, 988 BAS S8 A o
et ek el B ohE Axaled, Ba o
B 482 Feo 44 4EE 229 2
AN 2EF Hre BALF I w4

a2 1, LHI|X|2 EAIEE 2 okg|Lt
Fig. 1 RSE communication module and antennas
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Table 1. Packet error rate at the RSE 1
Downlink Uplink
(RSE to Vehicle) (Vehicle to RSE)
Distance
No Error No Error
Error error
-300m 672 372 616 516
-200m 957 43 839 111
-100m 999 1 977 23
100m 817 183 608 392
200m 1000 0 396 104
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Table 2. Packet error rate at the RSE 4

Downlink Uplink
(RSE to Vehicle) (Vehicle to RSE)
Distance
No Error No Error
Error error
-300m 1000 0 1000 0
-200m 1000 0 1000 0
-100m 1000 0 899 101
100m 961 39 %61 39
200m 999 1 473 527
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