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We study the vehicle-to-vehicle (V2V) communication based on the Dedicated Short-Range
Communication (DSRC) application. We firstly propose a model to analyze the packet
delivery ratio (PDR) and delay based on the IEEE 802.11p standard. With the characteristics
of V2V communication, we then introduce the Semi-persistent Contention Intensity Control
(SpCIC) scheme to improve the DSRC performance. Monte Carlo simulations are adapted to
verify the results obtained by the analytical model. The simulations attest that the packet
delivery ratio under the SpCIC scheme increases more than 10\% compared with 802.11p,
especially in heavy vehicle load scenarios. Finally, we present the mean reception delay as
another metric to verify that the SpCIC scheme improves DSRC performance.
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We present the simulation setup used to validate our analytical model and give validation results.
The computation for analytic models and corresponding simulations are conducted in Matlab. All
assumptions are the same in the simulation and analytic models. Each vehicle on the lanes is
equipped with DSRC wireless capability. The control of DSRC is exclusively used for safety-related
broadcast communication.

Improvement on DSRC performance
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Abstract

• Packet delivery ratio (PDR) : The probability that a BSM from the tagged vehicle is 
successfully broadcasted to all other vehicles in its range.

• Mean delay: The interval between the time when a packet is generated to the time when 
the packet is successfully delivered.

• Reception delay: How long other vehicles can receive from the tagged vehicle, which is 
caused by the service time and the collision delay.
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Contention Intensity Estimation: The term contention intensity refers to the number of BSMs that are
either waiting for channel access or currently transmitting at a given slot. Each vehicle maintains a
timeline and marks the slots at which each vehicle generates a BSM based on the BSMs received in the
last period. In the transmission cycle of a vehicle, when a new BSM is received from a neighbor vehicle,
the corresponding state of that vehicle is changed to indicate that the message is no longer contending
for channel access. Then, the BSMs that have been generated by neighbors and not yet received from
the beginning of the current cycle to the slot that the tagged vehicle generates the packet are
contending for channel access. Counting the number of such BSMs gives the instantaneous contention
intensity.

The objective of this section is to
develop a distributed scheme -
Semi-persistent Contention Intensity
Control (SpCIC) for safety message
broadcast that improves the
performance substantially compared
to 802.11p in the fully connected
vehicle network.
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