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Abstract: VANET (vehicular adhoc network) based on 802.11p/WAVE is a comprehensive and systematic field of study which involves
many subjects such as intelligent traffic system, wireless communication and self-organizing system. Roadside unit (RSU) works as IEEE
802.11p access points (APs) to open up services to clients from traveling vehicles for anytime and anywhere connection to Internet, thus
making the modeling of downlink performance of RSU a key challenge. By introducing the vehicle density probability on freeway, the
channel access contention scenarios of CSMA/DCF-based MAC layer well adapted to the time-varying vehicle arrivals are analyzed in
detail. Then on that basis, the throughput performance model of VANET, including both the data downlink and the uplink through RSU for

travelling vehicles, is presented. To address the issue of intermittent connectivity caused by RSU’s inability to cover all the highway areas,
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VANET cooperative downloading scheme (VCoDS) is constructed to extend the downlink output of RSU. Simulations also verify the
effectiveness of the proposed VCoDS scheme.

Key words: vehicular ad-hoc network; 802.11p; cooperative downloading; downlink performance; through output
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Fig.2 VANET topology model in the freeway
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NS2 {j HHEEH1,802.11p 1 MAC 2 EESHORE WR LMY #3407 ZOL e an 1 A A
MATLAB 4 5 G AR R 1) 22 46 81, 85 25 A1 A B2 A 12 000,47 J3C7E — HESC2L b B0 4L T bRl 24 B8l 2
NAERR ZR ORI e Al L, B A0 T AR AR T B I B AR O R 1L BRI E A 1 AR
J MATLAB *F: 1§ 2 4411 IS0 =3 0m/s, b 22 o=Smi/'s [ 1F 25 53 A1 500 A6 S5 R MU AL 4 b 3 Aol 7 o
B304 BN 4 AT BER O Speed;, AT 56 BB 2 BT 7 AZ 3 9L AOASEAUL, BE A7 L5256

Table 1 802.11p MAC layer parameters for NS2 setting (Mac/802_11Ext set)
F 1 NS2 IS 802.11p 4 iV ) 1) & 5% B (Mac/802_11Ext set)

NS2 28 WA X fE
CWinin_ CWin Minimum backoff window 16/32/32/64
CWonax_ CWnax Maximum backoff window 1024  1024/1024/2048/2048
RetryLimit m Retry limit 7/6/7/6
SlotTime_ To A slot time 0.000 013s
SIFS Tsirs SIFS time 0.000 032s
DIFS Toirs DIFS time 0.000 058s
DataTime Tpata 1KB data transmission time 0.002 949s
AckTime Tick ACK transmission time 0.000 229s

K 5 2t 73 RSU(AP)E 3 B P9 AT B0 IR 4 50 70 200 3 IS R E 43 ME 236 5 0 32 1) O AR T B A 2l
B LRI, IF] — AP R AR AE Ik B L A O BRI CW i WIRRAE T A AK PR AR A 2 A S
WRISTRHE St W, ~n-\[2-TColl,, W[ 51 W, = E[n]-\[2-TColl, = p-2R, -\[2-TColl, = p-C,,.., BT W=CWy;,
T A 0 2 5 )T 0. 54 0 P K C P R T 1 2 L SICAE

W 2 2 T P 8, 0 7 — A AL N 52 R A A 8 o (R M 238 IR T 0N, 2 W=CW i BT AR BRI, 7
WA R, WA 6 From AEITP T DUE o5 plif (i R 58 E B EWE & PGS 0 CWoes BOKE
fERE m H K.

RSU 4 o Y [H P3 BER 4070 m A A fe i i 18 7 iz 30,8021 p Hidi i R wy 3Mbit/s. il LU Hi: Bl
S R S T 0, A A L Y R S A T ) A R 7 v et B BRI B 8 45 R T A RSU YU Py I 2% 1
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© PEBEBSAITT  hip:/ www. jos. org. cn



1708 Journal of Software #AF3# Vol.26, No.7, July 2015

FIT I ST o R T8 I8 A1 (L D) DA TR 88 i 10 BIL A PR ST, B 2 003 32 RO 3k — 2 084 O, 1o 2t A e R L A (R R AR
JE, A 8 R ARAR AN 0.06 TF4f, i L FE A R FFREUE .

0.6 0.6
5 05 0.5
I
%ﬁ 041 0.4
% = .
EE ), = 03] —o— =16, m=7, nHU{H
= E S : —w—W=32, m=7, ni{H
Jﬁ;—@ 0.2 17 == CWoin=16, m=7, CW,=1024 0.2 - =32, m=7, A
il —o— CWoin=32, m=6, CWpex=1024 - A =16, m=7, HUE
0.19f  —t— CWpnin=32, m=T7, CWpsx=2048 0.1
00 LT W64, m=7, CWny=2048 00 S
000 002 004 006 008 010 000 002 004 006 008 0.10

RSU # i s il A i) 72 505 T2 () RSU 4 it 115 il A )2 5005 T2 (o)

Fig.5 Collision probability vs. traffic density Fig.6  Value of 7and 7 vs. vehicular density
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