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An Asynchronous Multi-Channel MAC Protocol Based on TDMA
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Abstract  To solve the control channel (CCH) bottleneck problem and improve channel utiliza-
tion in VANET, in this paper, we present a new asynchronous TDMA-based multi-channel MAC
protocol (ATMP). ATMP employs an asynchronous access mechanism based on TDMA to
reduce the number of nodes which contend CCH at the same time, so the collision probability on
CCH is reduced. Furthermore, to solve the multichannel coordination (MCC) problem, ATMP
employs node cooperation mechanism to gain the missing channel coordination information, so the
collision probability of service data on SCHs is reduced. The simulation results show that ATMP
has better performance than IEEE 1609. 4 standard, AMCP protocol and AMCMAC protocol in
collision probability, safety messages delay and CCH throughput.
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Background
Vehicular ad hoc Networks (VANETSs) are becoming one

of the most important aspects of the intelligent transportation
system (ITS). Mainly based on IEEE 802. 11p, VANETSs
employ Dedicated Short Range Communication (DSRC) for
the enhancement of driving safety and comfort of automotive
drivers. The U. S. Federal Communication Commission (FCC)
has allocated 75 MHz of spectrum at 5. 9 GHz to be used for
communications between vehicles and between vehicles and
According to IEEE 802.11p, the overall

bandwidth is divided into seven frequency channels. The

channel CH178 is defined as the public Control Channel

infrastructures.

(CCH) for delivering the safety information and exchanging
control packets among vehicles. The other six channels are
Service Channels (SCHs) which support the transmission of
non-safety applications. IEEE 1609. 4 has developed a globally
synchronized channel coordination scheme named Coordinated

Universal Time (UTC) to coordinate the channel access.
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According to the coordination scheme, the channel access
time is divided into sync intervals, 100 ms of each. One interval
is further divided into a CCH phase and a SCH phase, 50 ms
of each. All the nodes in the network tune to CCH during
CCH phase, while the SCHs are left idle. Otherwise, the
nodes work on SCHs during SCH phase, while the CCH is
idle.

As we can see, this mechanism causes a waste of

resource. Furthermore, when there are many messages
waiting to be delivered in VANETSs, the control channel is
congested, and this becomes a bottleneck of the network.
This paper proposes a novel asynchronous TDMA-based
multi-channel MAC protocol to solve these two problems.
This protocol employs the TDMA mechanism to reduce the
collision probability on control channel, and adopts the node
cooperation mechanism to reduce the collision probability on

service channels.



