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Abstract

In the V2X communications, each vehicle periodically broadcasts a message, called a beacon, so that its neighbor
vehicles can accurately predict the near—-future positions of the sending vehicle. In particular, the mobility-adaptive
beacon broadcast (MAB?) scheme keeps the tracking error of a sending vehicle below a fixed threshold within a few
consecutive beacon losses. In this paper, we present a random-—early beacon broadcast (REB? scheme that addresses the
beacon aging problem of the MAB? scheme. The simulation results show that, for a neighbor vehicle within 100 m
distance, the tracking failure probability of REB? scheme can be reduced to less than 1/10 of that of MAB? scheme.
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Fig. 1. Experimental CDF (eCDF) of MAB? tracking error.
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Table 1. Simultation Parameters.

E O AY melolHE
Parameters Value Unit
Road length 7 Km
Vehicle density 200 veh/Km
Bandwidth 10 MHz
Data rate 6 Mbps
Beacon size 400 Bytes
MAB? parameter K 5 -
Tracking error threshold E, 15 m
EMA parameters (a, 3,7) 0.1, 0.25, 1) -
Beacon transmit power 15, 30 dBm
UERATH MAB® W& SEx96 Aaglel 1
71E (Long Tal)E 7IAE= L3 X5 e
9. Wl REB? 4L 34079 20 e )
A AL A el AR vHaS BE
3t7] wiitoll Long Taile] &A= 7] wiitof
g vl HAe] 1% oz Syt gofstd,
REB® #2418 v w=$3F #3eA & uf MAB’
WA RY 53 5SS Bl
003 — MAB? (FP-15)
— MAE? (FP-30)
W =
0.02 - /
5
0.01 -
0r I L L I I 1 L
0.0 05 1.0 15 20 25 3.0

Beacon Interval (sec)

Fig. 2. Proabiility density function (PDF) of beacon interval.
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Fig. 4. Probability of tracking failure (PTF) of sending vehicle.
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