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Abstract Vehicular safety service reduces traffic accidents and traffic congestion by informing drivers in advance
of threats that may occur while driving using vehicle-to-vehicle (V2V) communications in a wireless environment.
For vehicle safety services, every vehicle must broadcasts a Basic Safety Message(BSM) periodically. In congested
traffic areas, however, network congestion can easily happen, reduce the message delivery ratio, increase end-to-end
delay and destabilize vehicular safety service system. In this paper, to solve the network congestion problem in vehicle
safety communications, we approximate the relationship between channel busy ratio and the number of vehicles and
use it to estimate the total network congestion. We propose a new context-aware transmit power control algorithm
which controls the transmission power based on total network congestion. The performance of the proposed algorithm
is evaluated using Qualnet, a network simulator. As a result, the estimation of total network congestion is accurately
approximated except in specific scenarios, and the packet error rate in vehicle safety communication is reduced
through transmit power control.
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Fig. 1. Wireless Access in Vehicular Environment
Communication Standard Architecture[9]
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Table 1. Communication distance according to TX Power
in 3Mbps, RX Sensitivity -92.0 environment

TX Power(dBm) TX Range(meters)
5.0 125.866
6.0 141.224
7.0 158.456
8.0 177.790
9.0 199.485
10.0 222.308
11.0 249.433
12.0 279.869
13.0 314.019
14.0 352.334
15.0 395326
16.0 443.563
17.0 497.686
18.0 557.235
19.0 590.255
20.0 625.229

Table 2. Pseudo code of Context-aware Transmit Power
Control Algorithm

while(1)

{
CBRaiop = CalculateWholeCBR(CBRinop, Rdi, Rda,
If(CBR21op<0.5)

Increase Transmit Power Level()

.. Rdy)

else
Decrease Transmit Power Level()

Sleep(Message Transmit Period)

-
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Table 3. Configuration of Simulations

Layer Parameter Value
Nmber of Neighbor Measuring Interval 100ms
Neighbor Table Flush Interval 500ms
Faciliy BSM Interval 100ms
Initial TX Power 15.0dBm
BSM Size 400 Bytes
TX Power Level 5.0~20.0 dBm
MAC IEEE 802.11p
CBR Measuring Interval 100ms
PER Measuring Interval 100ms
Channel Bandwidth 10MHz
PHY
Frequency 5.9GHz
Data Rate 3Mbps
RX Sensitivity -92.0dBm
&3AA 71 2 Y Ao] dagFe] A Wt
& 9% stebelE ke Table 3.3 Zth PHY A5
IEEE 802.11p <ol %A 59GHz T34 w9z}

10MHz A2 9 5-S 7HIt}. B3 Data rate= 3Mbps

0|31 RX Sensitivity+ -92dBm2.2 AA = Ao} 183
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Table 4. Scenarios of Simulations

Total Number of Nodes 66 128 302
Node Location Gap(m) 80 40 20
Number of Lanes 2 2 2
Simulation Time(s) 30 30 30
Description Free Medium Heavy
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