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A Reliable MAC Protocol with Vehicle Grouping for ITS

Shuhei Wada Masaki Bandai Takashi Watanabe

Faculty of Information, Shizuoka University

Abstract In recent years, various communication systems for ITS (Intelligent Transport Systems) have been proposed. The
Inter-Vehicle Communication(IVC) is one of the ITS communication methods. [IVC should be available to prevent accidents
and to achieve automatic driving. Therefore, it requires high reliability. However, the frequent collision of data packets
results in the low reliability. This paper proposes a vehicle grouping communication protocol called R-VGMP and evaluates
it. R-VGMP is TDMA-based and achieves high reliability by building a vehicle group with the master car, which control the
group network. Simulation study shows that reachability rate of the control packet in vehicle grouping phase is relatively
higher than a simple protocol of IEEE802.11 due to suppression of data collision.
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NEZS

Mz 2 #EER  h T — 27 OFBT L TY XA
Definition :

V : Aset of all vehicles

G, : Vehicle group i

M, : The master vehicle of G,

Algorithm

Step 1

D,={v|veG ArveG,ni+j}
syne(M;,v) <=0 if v e Dyn| G, 2G|
sync(M/.,vk) <1 ifvieD,A|G, > G/. |

Step 2
priority(M,) < sync(M,,v,) + sync(M,,v,)

i m

where 3v, € D, ATy, e Dy A j#k

Step 3

M, such that priority(M,) = 0 accesses the current subframe
and reserves all consecutive subframes
which are with 3 subframes interval in the data transmission phase.
M, breaks the algorithm.

Step 4
M, such that priority(M,) # 0 listens to the current subframe.
When listening to the subframe from 3v € D,

priority(M,) < priority(M,)—1.

Step 5
Go to the next subframe and iterate step 3 and step 4.
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