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Channel assignment for 802.11p-based multi-radio multi-channel networks
considering beacon message dissemination using Nash bargaining solution
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ABSTRACT

For the safety messages in IEEE 802.11p vehicles network environment(WAVE), sfrict periodic beacon broadcasting requires status
advertisement to assist the driver for safety. WAVE standards apply multiple radios and multiple channels to provide open public road
safety services and improve the comfort and efficiency of driving. Although WAVE standards have been proposed multi-channel multi-radio,
the standards neither consider the WAVE multi-radio environment nor its effect on the beacon broadcasting. Most of beacon broadcaosting
is designed to be delivered on only one physical device and one control channel by the WAVE standard. also conflict-free channel
assignment of the fewest channels to a given set of radio nodes without causing callision is NP-hard, even with the knowledge of the
network fopology and all nodes have the same fransmission radio. Based on the latest standard IEEE 802.11p and IEEE 1609.4, this paper
proposes an interference aware-based channel assignment algorithm with Nash bargaining solution that minimizes interference and increoses
throughput with wireless mesh network, which is deigned for multitadio multi-cohnnel structure of WAVE. The proposed algorithm is validated
against numerical simulation results and results show that our proposed algorithm is improvements on 8 channels with 3 radios compared
to Tabu and random channel allocation algorithm.
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1. Introduction

VANET &7 A 24 FAlel theh 23 7142 EEE
802.11pE 7I¥te2 3= WAVE(Wireless Access in

! Department of Electronics and Computer Engineering, Hanyang
University, Seoul, 133-791, Rep. of Korea.

? Department of Computer Science and Engineering, Hanyang
University, Seoul, 133-791, Rep. of Korea.

’ Corresponding author (bhrhee @hanyang.ac.kr)

[Received 27 December 2013, Reviewed 08 January 2014(R2 10

March 2014), Accepted 03 April 2014]

#} SCH (Service Channel) ©]-&-314 2t Qb wA1A]
(beacon) & AEsld wEAAS g F1HA AE
(periodic) HE /\]-74 HHAl (event-driven)oll thal x}F 7} &
= 3 7+ B A% ARE ME FH3HA Fo4].
245F Qb WA= 2k 2RAAES] kA AAEE

Journal of Internet Computing and Services(JICS) 2014. Jun: 15(3): 63-69 63

http://dx.doi.org/10.7472/jksii.2014.15.3.63



8R11p LIS 22 cEad FM HESIT RZoilM

OKd AR &2 212

:

TACIBR di WA 9] AE2 HE|F) 2 E (Multicast)

A Qalfok et Aol A o] WA REE HE
Z'd Multi-channe) & F-31A4 H5317] 91314 IEEE std
1609.42010[3]1 1= MAC ZZEZS 17§¢] CCHS
SCH oJ&l7/he] A d#7ke 2 W1 3] CCHOF SCHE
ME 50ms F7] ZHAL R AME o] g3 AoF o] gith
I8y 55 AT st o]t EE tutol2E
2pge] Adshs AR o] YA AA| F2e] 49
& 3] £ tute]~E dhte] CCHS SCH7F 50ms
F712 AR ARgste] A obd AR E At
Ao Adrgslof glt}. o] St IEEE 802.11p/WAVE HE]

il

AL A EE FA9) GES el Hutel 2 Ao
2 HE e $74S Telsha Gata el CoHE
FolA °Jd ERE @%% Aelstel WIENA £ 4

ol 9, iHLé w7 1 l°4°l BT 5 ik o %

& FAY BE s o)t LEE EsHH e
zH%:ifL' FAE A HHA AE FEC] TS "ok
olgjgt FE NS o] A FF tg Yol =
TEAA AR FEEHA X2 HdS Fgete] e &
&5 =Y F Uk B3 ALY 7= T 52 F 3
o, Gl g E QA Fufsof StEE U EH A
A AR Ade] U BeldaE Adg A E
AT FIF o] FAABR FE HA U A
S Z2&Ho R ggate Aol 88 TAVE 2 F Ak
o] g A'd & (CA: Channel Assignment) EA4E ths
A& AL e T UESNT 45E Bole T8
o FA oA T Al g ZAE WESI ESZ
A& & 47 o= NP-hardZAZ L&A TH5]-[6].
Ad g FA7F NP-hardo] A9 H4 Jeig A

(minimum graphic coloring)S A ol Ax A &
A B F3AtHe).

B AT M= 802.11p/WAVE 7oA a&50 7
24gF b WAIRE dEsh] feiA] AA 3o Al
S &3s}7] SlsiA 802.11p/WAVE WIES A 34 o
T HUL v Ad 7]ke] T w4 vl E 9 I (wireless
mesh network) &2 7Hg38te] 3§ 7)) o] JELA 9l
Ej#| o] 2~ (NIC : Network Interface card)S 713 21014
g #GrL A tsAd e o8 F dve 7t

N

SRR
=57 B2 A )
WA 9l EEol

&
AdE N Z3 o5
& 4 AT 7P 3E5L Nash[9]7F A St
FolA N
5

i)
12
ol
o
2
o,
o2
=
32

oo

Mo 1R o
tlo ot
= X
ox Ho il
ol
o
=
4x
32

N
=

5 o AHgATH RA WE
928 FASE 7 920 ADS B PES A

23774 .
2. Related Works

IEEE 802.11/WAVE ®Z[1]-[31°] A2¥ & u]Z w
ANAE AEeHA =W £33 congested network)oll A1
HE A 25 B A e BA-0] 2] uE
of olget AL sty fg B2 A7t AAEH
%l IEEE 802.11p/WAVE 2H740A HE A'd-& MAC
layeroll Al £ &40 =2 ThR7] 93 A7E AA=H A=
IEEE 802.11p 16094 ¥&S 7|4te g sl HE7]2)
MAC schema[7]E AI¢Hs 3, 47415 SNR(signal-to-
noise-ratio) S ©]-&3te] EFE whao] HEAEE o]
ok wh2[14]9] A7 AFEHAAT SNRES HA|FO =2
SAshke WHE ofF dldstA &t Aeolth Eg
vehicular mesh networks (VMESH) protocol 2 #]$H3}o]
CCHS} SCHE] E}Q) AJAE o]&3ted AdS ol &3l
WS AAE A6 AIFHIAT F e g
g o83ty st Qe CCHF 7| St AM-3he
A WAA AEE @ty YA FrilE AH|A
A%E 9814 SCH Ads &93st7] SsiA 283ty
CCHS®} SCH 7] ®3tA] sfute] 2ht] o7t AHe-shA] &
=t ol EAlgt.

LI = |
Aol &g ggste] EAEE ol &3t AT17)-
[1917} A A= A=, *}ﬁx}ﬂJ W4 3 ALN7]
o] AAA Ad EHlE WHES AAS g 34
A& =5k Wi 63@% %5& g wA8el et
A7t IR 1Y FA HEYT A HHE 2
EE(log convex) T E 538l A5 S A U4l &
FAHM9]S AQtet A7 F Utk ES 2 =79 o] A
T2 ozt AYel2E E3 WEYZ = A%

(congested newtwork)ell 4 802.11p MAC layerS 7|¥+o &
T3 Y9 %=9%(congested window: CW)<] =71 & wo]x]<t
W4 #F A webA v AAE & 5 A 71HEE1E
A ABFA T

F

o

64

2014. 6



8R11p LIS 2iE|2 ciEald FM UERR SZoM ¢

oF BIAIX| TS 9IBH L4 BSE B siS o8 Azl

3. System Model

3.1 Channel Allocation Model
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if Comar > G
while <N do
use optimal strategy S* (Eq.2)
assign a random channel C; to the R; radio
end while
for c{channels used by R radio of N nodes} do
switch the R; radio

return S*

Algorithm 1 Channel allocation usign NBS

initialize S*
stage 1
N: set of one and two-hop neighbors of node i.
for i= 1 to K radios do
assign a random channel C; to the R; radio
end for
stage 2
set the confilct graph G(VE) (Eq.l)
While £, ,=1 , i<N and Cimax < C; do
compute SINR at each link i (Eq.3)
assign least SINR channel at link
end while
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4. Numerical Simulation Results
and Discussion
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