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ABSTRACT

Fast and reliable message broadcasting is critical for safety critical applications of VANET due to the urgency
and/or significance of the messages for passengers and drivers. For reliable message delivery, a mechanism for
checking the reception of message at the neighboring vehicles and retransmitting it if necessary is required.
Especially, in urban environments, where the traffic density tends to be high, mechanisms that minimize control
message overhead such as beacon are appropriate in order to minimize the message collisions. Furthermore,
broadcast delivery is especially difficult at the intersection due to the road side obstacles such buildings, and
hence, a mechanism that enables effective and efficient delivery across intersections is required. In this paper, we
propose a beaconless reliable and efficient broadcast approach which specifically taking into account the urban
streets. The proposed approach checks the message reception of neighboring vehicles implicitly by taking into

account the broadcast of message by next vehicle as the acknowledgement. When retransmissions is necessary
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around the intersections, vehicles located within the intersection area, where the chance of successful signal

propagation toward every branch of the intersection is higher due to less signal attenuation caused by road side

obstacles, are to do the retransmissions. Simulation results show that the proposed approach can provide better

reliability while consume less resources than the existing approaches.
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Timer (FT) is
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Set forwarding timer
Timer (RT) is
ntersection wuning?
vehicle? ‘
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Timer (IRT) is

Set IRT = IR Typoons

NO intersection
vehicle or implicit
ACKs from all

‘ Cancel IRT }7

Keep waiting implicit ACK }7

SetIRT = IRT,

B )

(a) EEEAAE B A7 524
(a) Reception of a broadcast mesgaze
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 sm )
¢

‘ Timer expiration ‘

Nuf. of rebroadCas
by RT less than
maximum?

dum. of rebroadCas
by IRT less than
maximum?

Broadcast the message
Set RT = RT imeour

Broadcast the message

Set IRT = RT = RT je0u

Cancel FT

intersection &
mtersectlon

Set IRT = IRT, .
Set RT = RTimoous

e Set RT = RT:imeour

—

‘ Wait for implicit ACK ‘

( sm )
¢

‘ Arrival at intersection zone ‘

C End )

(b) EFolm wtE

(b) Timer expiration

T2 5. Alokshe weke] E2k iy
Fig. 5. Proposed approach
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ble 1. Simulation Parameters

Ta

Simulation Parameters Values

Network Size 2,245m x 2,245m

Intersection Number and

. . . 9, 600m
Distance between intersections

Distance between Traffic lights 300m

Broadcast msg Number and Size 20, 100bytes

Transmission Range 300m

Vehicle Velocity 14 ~ 18 m/s

Vehicle density 48, 96 vehicles/km®

Vehicle Number and
Initial Distance between vehicles

(288vehicles, 50m),
(576vehicles, 25m)

Channel Bandwidth 10MHz
Maximum Wait Time 0.1 secs
Max1mum.Propagat10n 0.003 secs

Proposed Time
approach Maximum 3
Retransmission
MAC protocol 802.11 DCF
t 0.25 secs
Beacon period and (0.1, 0.3), (0.5, 1.5),
AckPBSM Hold time (1.0, 3.0)
MAC protocol 802.11 DCF
dynamic slot time 0.00000016 secs x n
G-SRMB " the ordfar at MPR
fields
MAC protocol 802.11 p
Maximum Wait Time 0.1 secs
Maximum
R-CBF .. 3
Retransmission
MAC protocol 802.11 DCF
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