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ABSTRACT 

Safety and congestion are two of the biggest problems on our roads today. Is there a way to reduce accidents, save money, save lives? Well 
the answer is yes & it’s called Dedicated Short Range Communication (DSRC). DSRC technology uses IEEE 802.11a adjusted for low overhead 
operations in the DSRC spectrum, standardized as IEEE 802.11p. We focus on this IEEE 802.11p MAC protocol. This paper elicits the perfor-
mance of Packet Delivery Ratio, Delay, Throughput using IEEE 802.11p and is compared with the values obtained for IEEE802.11. Results 
after analysis evince that 802.11p is much more suitable than 802.11 for vehicular communications showing better packet delivery ratio, 
throughput, less delay and other advantageous improvements. 
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1. INTRODUCTION 
In 1999, the U.S. Federal Communication Commission allocated 75 MHz of Dedicated Short- Range Communication (DSRC) spec-

trum at 5.9 GHz to be used exclusively for vehicle to vehicle and vehicle to infrastructure communications. The primary purpose is to 
enable public safety applications that save lives and improve traffic flow. Private services are also permitted in order to lower cost 
and to encourage DSRC development and adoption [1]. 

Basically it is a way for vehicles to communicate or talk with each other, cars and roadway infrastructure. It uses GPS positioning 
and a unique Wi-Fi system developed specifically for the auto industry to allow vehicles to see and communicate with one another. 

DSRC allows cooperative collision avoidance (CCA) in which cars warn each other of changing conditions and which can significant-
ly improve road safety. The cars share their positions very rapidly and it doesn’t require that there’s a line of sight between them. So 
the two cars could be around a corner and yet they’ll be aware of each other’s positions. 

The spectrum that is used to do the communication is specifically for safety. That’s an important point which means that the avail-
ability of signals from other vehicles is not going to be interrupted by some other kind of traffic in the network. 

This technology involves sending both routine safety messages & event safety messages [2]; we abbreviate these to routine and 
event safety messages. The former contains information about vehicle state, as position/direction and speed, and will be regularly be 
broadcasted by all vehicles. These messages constitute the majority of traffic and have a lifetime of a few seconds. Event messages 
are triggered by event situations such as sudden braking. These messages occur only occasionally but can contribute significantly to 
the traffic load on the control channel when they occur. Event messages have a more stringent requirement for fast and guaranteed 
delivery, while routine messages may tolerate more loss. The DSRC medium access control (MAC) protocol has a major effect on both 
the reception, packet delivery ratio and the delay of safety messages. 

 

2. IEEE802.11 AND IEEE802.11p 
The DSRC radio technology is essentially IEEE 802.11a adjusted for low overhead operations in the DSRC spectrum. It is being 

standardized as IEEE 802.11p [3]. An IEEE working group has developed a new PHY/MAC amendment of the 802.11 standard, de-
signed for VANET. The Wireless Access in Vehicular Environment (WAVE) referred as IEEE 802.11p is suitable for High speed Vehicle 
communication. Some of the important requirements for a MAC protocol for VANET are low Latency and High reliability. At the PHY 
layer, the IEEE 802.11p works in the 5.850-5.925 GHz spectrum in North America, which is a licensed Intelligent Transport System 
(ITS) and Radio Service Band in the United States [4]. 

 

3. IMPLEMENTATION OF 802.11P IN NS-2.35 
As none of the previous standards (802.11a) have completely adapted the new VANET technology, IEEE has 802.11p, a new pro-

tocol developed which can adapt properties of vehicular network and also support safety, quality and reliable data transmission in 
unstable networks. IEEE 802.11p has made some formal changes to physical (PHY) and medium access control (MAC) layers which is 
a modification of IEEE 802.11a for supporting the unstable vehicular environment. 

In the physical PHY layer, some minor changes are made in number of channels, bandwidth and the coding scheme. On the other 
hand, the functionalities of each channel and the enhanced priority control for traffic delivery are specified in the MAC part of this 
IEEE 802.11p.  

We are using NS-2.35 which is the latest version. This version of NS-2 introduces two new modules: Mac802.11Ext and Wireless-
Phy-Ext. These two extensions are based on the default Mac802.11 and WirelessPhy. The frequency parameter Phy/WirelessPhyExt 
set freq_5.9e+9 or 5.85 GHz represents operation in the DSRC band. The PHY layer Parameters and MAC layer Parameters used in 
NS2 TCL file are modified as per the parameters of IEEE802.11p. 

Table 1 has the summary of parameters of 802.11a and 802.11p (DSRC) which shows the difference between both of the protocols. The 
parameters names are self explanatory. 

Table 1 
Comparison between 802.11a and 802.11p PHY parameters [5] 

 

Parameter  IEEE 802.11p  IEEE 802.11a  

Rate (Mbps)  3, 4.5, 6, 9, 12, 18, 24 and 27  6, 9, 12, 18, 24, 36, 48 and 54  

Modulation  BPSK, QPSK  16-QAM and 64-QAM  BPSK, QPSK  16-QAM and 64-QAM  

Codification Rate  ½, 1/3 and ¾  ½, 1/3 and ¾  

Sub-carries Number  52  52  

OFDM Symbol Duration  8μs  4μs  

Guard Interval  1.6μs  0.8μs  

FFT Period  6.4μs  3.2μs  

Preamble Duration  32μs  16μs  
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Sub-carriers Spacing  0.15624 MHz  0.3125 MHz  
 
 

4. ROUNTING PROTOCOL FOR EVALUATION 
VANET Routing is a major challenge facing the preservation of the traditional distributed routing node in the database how to 

adapt to dynamic changes in network topology because VANET Nodes are Vehicles moving in a high speed in a predefined road 
which depends on the road structure, traffic and traffic regulation. Multi-hop Ad Hoc network routing is done in collaboration by the 
common node, rather than by a dedicated routing device completion. Therefore, we must have a dedicated and efficient wireless 
multi-hop routing protocol. At the moment, generally accepted representation of the results has been DSDV, AODV [6], DSR, TORA 
etc. So we will only consider AODV. 

AODV implicitly, at each intermediate node, stores the result of routing requests and responses, and using an expanding ring 
search discovered a way to limit the search range of the destination node. It supports multicasting, support for QoS but do not sup-
port one-way channel. 

 

5. SIMULATION 
The NS-2.35 version is the latest version of NS-2 [7]. The NS2 simulation is visualized in Network Animator (NAM) and Tracing 

Files. NAM file can be used to view the output of the VANET simulation. The performance of the Mobility, Packet receiving time, 
Throughput, Packet delivery ratio, sent, received data, dropped packets and other information is measured by the values obtained 
from the NS2 trace file. 
Scenario characteristics: Here we consider a scenario of 100 nodes distributed in 1000m x 1000m topology for 60 seconds of simula-
tion. The packet type is Constant Bit Rate (CBR) with a seed of 1.0 and a rate of 4 packets/sec. The speed is uniform with a min. value 
of 20km/hr and a max. of 120km/hr which gives an average speed of 55.81km/hr. 
 

6. RESULTS AND ANALYSIS 
I. End2End Delay 
Packet delay time for 100 nodes with 802.11 and 802.11p is measured and the comparative delay characteristics of 802.11 and 

802.11p are noted which can be interpreted from fig. 1 and 2. Simulation End2End delay is low for 802.11p and it is high for 802.11 
as shown in fig. 3 and 4.  

 
Fig. 1 Packet send time vs simulation End2End delay for 802.11 
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Fig. 2 Packet send time vs simulation End2End delay for 802.11p 

 

 
Fig. 3 Simulation End2End delay for 802.11 

 

 
Fig. 4 Simulation End2End delay for 802.11p 

 
I. Packet Delivery Ratio (PDR) 
It is the ratio of the number of data packets received at the receiver to the total number of packets transmitted at the sender. 

Since the number of received packets is less than the number of generated (or sent) packets i.e. some packets are dropped. From 
fig. 7 and 8, we see that for 802.11p the number of dropped packets is much less than what so for 802.11 which show that 802.11p 
has better packet delivery ratio than 802.11. 

 
Fig. 5 Number of sent packets at all the nodes for 802.11 
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Fig. 6 Number of sent packets at all the nodes for 802.11p 

 

 
Fig. 7 Number of dropped packets at all the nodes for 802.11 
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Fig. 8 Number of dropped packets at all the nodes for 802.11p 

 
As from the simulation results and above figures we see that while using 802.11, 33787 packets were generated out of which 

29287 were sent. Fig. 5 shows the 3D graph of the sent packets. During the complete movement of the packets, 5090 packets got 
dropped. The 3D graph of the dropped packets using 802.11 is shown in fig. 7. Fig. 6 shows the 3D graph of the sent packets for 
802.11p. As simulation results show that 802.11p has better performance than 802.11, it can also be seen from fig. 8 that the num-
ber of dropped packets for 802.11p are very few. Fig. 9 is the graphical representation of some of the details shown in table 2. 
 

 
Fig 9 Comparative results with 802.11 and 802.11p 

 
Detailed values of the simulation results for 802.11 and 802.11p are written in table 2. 

 
Table 2 

Results with 802.11 and 802.11p 

 
 802.11 802.11p 

Number of generated packets 33787 6210 

Number of sent packets 29287 6197 

Number of forwarded packets 2646 79 

Number of dropped packets 5090 13 

Number of sent bytes 2176768 1559096 

Number of forwarded bytes 1035328 41540 

Number of dropped bytes 917056 1576 

Packet delivery ratio 41.12 99.92 
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Simulation End2End delay (sec) 0.82677 0.076266 

 

7. CONCLUSION AND FUTURE WORK 
Everyone is looking forward for better and safe vehicular communication resulting in safety for driving. So this area of vehicular 

network has become more inserted topic and we have more development under VANET which may be currently termed as DSRC. 
Even IEEE has assigned dedicated IEEE 802.11p standard, which defines the VANETS physical layer and MAC layer characteristics but 
the IEEE is currently working on this new standard 802.11p, dedicated to Vehicular Communication which specifies physical (PHY) 
and Medium Access Control (MAC) protocol for Vehicle to Vehicle and Vehicle to infrastructure communication. This paper discusses 
the comparative analysis of standard 802.11p over 802.11. The VANET MAC layer standard 802.11p is used to enhance the Through-
put, Packet delivery ratio, reduction in delay and other beneficial characteristics. These values are compared with the values ob-
tained using 802.11. The simulation result elicits that the proposed model with 802.11p has outperformed the results obtained using 
802.11 for vehicular communication. Each VANET simulation was done so many times and various values were obtained. Each result 
showed nearly the same results with a slight variation because of the change in number of nodes, speed, packet type, simulation 
time etc, which are very advantageous. It’s been estimated that this could prevent so many road crashes saving money and lives. 
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