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[Abstract]

In this paper, a novel channel access scheme for the next-generation vehicle to anything (V2X) system based on IEEE 802.11p
standard which is applied to recent connected car technologies is suggested and analyzed. The proposed scheme proposes a channel
access method utilizing OFDMA multi-user transmission for IEEE 802.11p based system. In this paper, the authors examine
geographical distance and network area performance of IEEE 802.11p system and the proposed scheme. Results of this research show
that the proposed scheme is quite suitable for improving conventional V2X standards and systems. This paper also provides
mathematical analysis and simulation results of the conventional IEEE 802.11p system and the proposed scheme.

Key word : Connected car, IEEE 802.11p, Intelligent transport system, Next-generation V2X, OFDMA, WLAN.

https://doi.org/10.12673/jant.2019.23.1.36 Received 21 January 2019; Revised 28 January 2019
This is an Open Acces§ article distributed_ un(_:ier pted (Publication) 27 February 2019 (28 February 2019)
=t the terms of the _Creatlve Common_s Attribution *Corresponding Author; Ronny Yongho Kim

Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-31-460-0571
original work is properly cited. E-mail: ronnykim@ut.ac.kr

Copyright (©) 2019 The Korea Navigation Institute 36 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



.M E

IEEE 802.11 [1] 7|4} A& F41 7]%0] of 2] alg Al 2~8
oA d] ARE-E 3 v} EE ulEollA= IEEE 1609 AlE 3%
TEI2]-[5] IEEE 802.11p [6]% T-*%¥ wireless access in
vehicular environments (WAVE) -&4l¢] X553 ng A4 (ITS;
intelligent transport system)oll A}8-0] =™ vehicle to vehicle
(V2V) E213} vehicle to infrastructure (V21) 5415 2.5 %] A3k
7). V21 F2 FE0 A BREIAE HolHE A3}
= FHE F2lo] o] Folit). MR Fe] ofe] okl A%
4 E2 719k Al 2~Elo] Ak E]o] ARG Folth - d W FAl
o] sl A 1§ H7HS 918l g of 2] wtofol| A A
& 5 oYl 7|9k -4 A4S AR FAl o' WA st st
sk A7 Es] 218 Foltt[8].

HZoll = AR wE SolA FE S8E AL, 2] Y- 7]
SOl wkEle] o] grjo] 21 o] g FHAU; 7|9k wF Al
B2 715l Yk AjeEo 2 ghjjy]o] AVE|= 7F =2 vaXet
T OB R UL ARt E2 1Fd| 1 oehs Sujjs)] 9.1 gl

ol2fgh 2} B4l 7|EE- 71 T17HS IEEE 802.11p Al 2=F)
ol ka1 glom AA| = AYE|= 71= 5.9GHz9] ITS =S
Z-gato] vt i SAoNA o] 1 AT s W BFESHE
g3 < W} o} v]=2 IEEE/SAE dedicated short-range
communication (DSRC)Z  2010°)l, ¥ ETSICEN
cooperative-ITS (C-ITS)E 201339l T astar, &< 2017
+ 3GPP long term evolution (LTE) 7]1¥+2] 3GPP cellular-V2X
(C-V2X) TS U2 vt vk [9]. 3 A7 2] ol &= 2009
WEE 2012390 Z* 218% IEEE 802.11p 7]4+2] SARTRE
TR AEN0]9 & AYEH = 7} AkFe] ST AT 2
ZAEL diZofA] 201239 Fla= o] EE Afe] THE -
S A1 E 3 AYE| = J} L2 A EQ] energy ITS Z 24 E [11],
TFERAAM EY ZYE TS A%=3 european truck
platooning challenge [12] 5-°] 21 3% ©} 24

AR AVE = 7} 2k w9 ik 2k el 24
T a7 7| s , o]21gk Aol eJs) 71 IEEE
802.11p %70 7|4 %S AYE = 7} a0 vt v
akala} ab= 2249 Bgk YERtaL Qloh IEEEOI A= o] 23
A F4l 71zl tid sk a8 vetsto], 7| IEEE
802.11p Al=Hll}e] 533 nP o = ahe 1 A HolA
S st A2 2 V2X RS SYIs] ARl e,
NGV (next generation vehicle) study group©]2l= ©]E-9] study
group FEIE 1 o5 otalal 71w =& W)
1213t study groupo] X133l 2 =2He] A= 2019AF-E =
a5 1] IEEE 802.11bd task group 024 XFA|th V2X B
o] FAAR] BT TAE A SHAl H ATt [13].

IEEE 802.11bd ¥32 7]<5 ITS T3} 9ol 7] [EEE
802.11p YEe] F2E B, F7HAR1 7153 F7H
Q1 355 A VX sl Al Al g gk gk, ok 219

o
0]

37

AEMICH VX AIABI T O ME 2| 24

ITS
Sensor

ITS AP

()

Connected
Car

Pedestrian

38 1. AMIE] v2X ALz
Fig. 1. Scenario of next-generation V2X system.
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