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Abstract — Current rapid technological developments have resulted in advances in telecommunications, and in networks in moving 
vehicle. Technology has evolved so that the entire network is based on IP which enables communication between trabvelling 
vehicles. The network is able to avoid and reduce accidents. The performance of a network is strongly influenced by the shape of 
the topology of the network. In Vehicular Ad hoc Networks (VANET), topology is a mobility model of vehicles that make up 
VANET. The vehicle requires a certain transmission distance to communicate with each other. The paper investigates the influence 
of transmission range on speed and density of nodes against Quality of Service (QoS) performance on VANET in Pasteur toll road 
scenarios with a toll length of 4km. The routing protocol used is OLSR. Design of a simulation system is divided into two 
subsystems: mobility subsystem and network subsystems. The mobility subsystem is designed using ONESimulator software. While 
the network subsystem designed using the software Network Simulator 2 (NS2). The density and speed of the node is formed in 
such a way as to describe a mobility model. Ultimately, VANET will be assessed on the quality of the resulting network. 
Performance is evaluated as average end to end delay throughput and packet delivery ratio. It is concluded that the influence of 
tranmission range on the network by using OLSR routing protocol VANET give different performance. The transmission range is 
used to affect the performance of the network. Simulation results indicate that the better and stable performance of OLSR routing 
protocol VANET on average end to end delay, throughput, and the PDR is for transmission distance above 700 meter. 
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I.  INTRODUCTION 

 Recently, Vehicular Ad-hoc networks (VANETs) 
has attracted great attention among government 
organizations, industry sectors and academic institutions 
because its application is significant [4]. VANET can be 
used primarily to improve the safety of the vehicle, 
improving the condition of traffic management and provide 
entertainment in vehicles such as internet access, video 
streaming, etc [4]. However, VANETs is sub-class of 
Mobile Ad-hoc networks (MANETs) with some different 
characteristics, such as the number of nodes, high mobility, 
rapid changes in network topology, no power constraints 
and the availability of GPS [4]. Thus, the Protocol medium 
access control (MAC) presented for MANETs is not 
suitable for VANETs, due to the unique features of 
VANETs. In design of MAC Protocol for VANETs, one of 
which should be considered is the specific way of nodes to 
share the channel, as well as the type of the message itself 
[4]. 

However, the transmission range on VANETs yet noted 
specifically, although the proposed standards are up to 1 km 
distance range [2]. Furthermore, the transmission range is 
considered as one of the constraints in VANET [2]. The 
reason is because of the unique features of VANET for 
example: Variety environmental communication, a dynamic 

topology, high mobility of nodes, propagation model and 
large scale [2]. Therefore, VANETs is vulnerable exposed 
problems in the form of excessive broadcast on a high 
vehicle density due to the use of the transmission range 
which remains mainly in the urban areas, while in a low 
density of vehicles (for example, a toll road) network can 
often disconnected [2]. 

With the expanding populace, the quantity of vehicles 
has additionally expanded. In this manner, VANET has 
been getting a considerable measure of consideration lately 
to give a system of vehicle wellbeing and security by 
digitally as completely as would be prudent [2]. Be that as it 
may, there is still no complete assessment depicting the 
MAC Protocol execution on different sorts of activity and 
transmission range, particularly for correspondence V2V, so 
a high versatility vehicle on the system inspected should be 
considered [2]. In the interim, research on conduct of high 
versatility vehicle is essential to comprehend the availability 
between vehicles as far as the scattering of the information 
and to inspire specialists to create applications significantly 
more alongside the conduct of the system when certain 
conditions connected [2]. Therefore, the main issue is to 
understand the performance of the network behaviour of the 
vehicle when the vehicle with high mobility with the 
transmission range, lots of traffic and the amount of current 
is changed from a low constant [2]. So the analysis of the 
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influence of the change of the transmission range against 
performance of VANET especially in OLSR routing 
protocol is very important. considering the technology of 
VANET prioritizes security drive, and used in a State with a 
very high mobility vehicles. 

 

II. OVERVIEW 

A. VANET 

 VANET is an uncommon instance of the general 
MANET to give correspondences among adjacent vehicles 
and amongst vehicles and close-by settled roadside types of 
gear [5]. VANET systems, hubs are described by high 
dynamic and versatility, notwithstanding the high rate of 
topology changes and thickness variability [5]. VANETs are 
a subset of MANETs (Mobile Ad-hoc Networks) that 
correspondence hubs are essentially vehicles [5]. All things 
considered, this sort of system ought to manage an 
incredible number of profoundly versatile hubs, in the long 
run scattered in various streets [5]. In VANETs, vehicles 
can convey each other (V2V, Vehicle-to-Vehicle 
interchanges) [5]. They can associate with a base (V2I, 
Vehicle-to-Infrastructure) or Infrastructure to Vehicle (I2V) 
to get some administration [5]. This base is thought to be 
situated along the streets [5]. 

A few inspirations of the promising VANET innovation 
incorporate, Increase voyager wellbeing, Enhance explorer 
versatility, Decrease voyaging time, Conserve vitality and 
secure the earth, Magnify transportation framework 
effectiveness, Boost on-load up extravagance however it is 
insufficient numerous different administrations can be 
served by utilizing this innovation [5]. The production of 
Vehicular Ad Hoc Networks (VANET) has bring forth 
much intrigue everywhere throughout the world, in German 
there is the FleetNet venture and in Japan the ITS 
(Intelligent Transportation System) venture [5]. Vehicular 
specially appointed systems are likewise known under 
various diverse terms, for example, Inter Vehicle 
Communication (IVC), Dedicated Short Range 
Communication (DSRC) or Wireless Access for Vehicular 
Environment (WAVE) [5]. The objective of the vast 
majority of these tasks is to make new system calculations 
or adjust the current for use in a vehicular domain [5]. Later 
on vehicular specially appointed systems will help the 
drivers of vehicles and make more secure streets by 
lessening the quantity of car crashes [5]. Vehicles outfitted 
with remote correspondence advancements and acting like 
PC hubs will be out and about soon and this will reform the 
idea of voyaging [5]. VANETs bring loads of potential 
outcomes for new scope of utilizations which won't just 
make the travel more secure yet fun also [5]. 

B. Proactive Routing Protocol 

Proactive directing implies that the steering data, for 
example, the sending next bounce is put away out of sight 
without the interest of correspondence [5]. The benefits of 
proactive directing conventions is that it needs no course 
disclosure in light of the fact that the course destination is 
spared out of sight, however the hindrance of this protocol is 
the low inertness when utilized for continuous applications 
[5]. The course table is built and kept up in a hub [5]. In this 
way, every section in the table shows the following bounce 
hub towards a specific destination [5]. This additionally 
prompts upkeep for unused information way, which 
prompted a diminishment in accessible data transfer 
capacity [5]. 

C. OLSR 

OLSR is a proactive, join state directing convention, 
utilizing intermittent message trade to overhaul topological 
data in every hub in the system [3]. That is, topological data 
is overwhelmed to all hubs in the system, furnishing courses 
promptly accessible with a steady, low control movement 
overhead - paying little heed to information burden and hub 
versatility bringing on connection breakage [3]. 

Adroitly, OLSR contains three nonexclusive 
components: a system for neighbor detecting, an instrument 
for productive flooding of control activity, and a particular 
of how to choose and diffuse adequate topological data in 
the system keeping in mind the end goal to give ideal 
courses [3]. These components are depicted in points of 
interest in the accompanying [3]. 

Neighbor detecting, is the procedure through which a 
hub identifies changes to its neighborhood [3]. A hub an is 
said to be a neighbor of another hub b if there exists an 
immediate connection between the two hubs an and b, 
permitting information to be transmitted in either or both 
headings of the connection [3]. The connection between two 
neighboring hubs can further be described by the course in 
which correspondence is conceivable [3]. In this way, if 
correspondence is conceivable from hub a to hub b (i.e. 
activity from hub a can be gotten at hub b) and from hub b 
to hub a, the connection is said to be symmetric. In the event 
that correspondence is conceivable in one and only course, 
the connection is said to be lopsided [3]. Instabilities in 
radio engendering (e.g. air impedance or physical snags) 
may make joins between generally indistinguishable hubs 
with indistinguishable, omni-directional recieving wires, 
lopsided [3]. A hub c is further said to be a two-jump 
neighbor of the hub an if hub an and hub c are not the same 
hub and if hub c is not a neighbor of hub an and if there 
exists a symmetric connection between hub c and a hub in 
the area of hub a, with which hub a has a symmetric 
connection. In OLSR, a hub radiates HELLO-messages 
intermittently [3]. Changes in the area is distinguished from 
the data in these messages [3]. A HELLO-message contains 
the discharging hub's own location and the rundown of 
neighbors known not hub, including the status of the 



HIMAWAN PARAMESWARA NUGROHO et al: ANALYSIS OF TRANSMISSION RANGE EFFECT ON OLSR . . . 

DOI 10.5013/IJSSST.a.17.32.21                                        21.3                         ISSN: 1473-804x online, 1473-8031 print 

connection to every neighbor (e.g. symmetric or hilter kilter) 
[3]. A hub consequently illuminates its neighbors with 
which neighbors, and in what direction(s), correspondence 
has been affirmed [3]. 

Non specific message flooding, HELLO-messages are 
traded between neighbors just, and give a hub topological 
data depicting its neighborhood and two-jump neighborhood 
[3]. Be that as it may, since MANETs can be of self-
assertive size, a strategy for flooding topological data into a 
system of any size is required [3]. Consequently OLSR 
presents a productive, non specific method for flooding 
control activity to all hubs in the system [3]. The job that 
needs to be done is to give a technique to a hub to radiate a 
control message, which will be overflowed into the whole 
system in an "effective" way [3]. In this connection, we 
characterize "proficient" to imply that the interface of every 
hub gets the same, overwhelmed message once [3]. This 
infers, all hubs really get the message, and in addition that 
there have been no pointless, copy retransmissions of the 
message [3]. 

Topology data, with systems for neighbor detecting and 
for flooding messages to all hubs in the system set up, the 
last errand for the directing calculation is to diffuse an 
adequate arrangement of topological data to all hubs in the 
system [3]. In OLSR, all hubs with a non-void MPR selector 
set occasionally produce a topology control message (TC-
message) [3]. This TC-message is diffused to all hubs in the 
system [3]. A TC-message contains the location of the hub 
producing the TC-message, and the locations of all the MPR 
selectors of that hub [3]. Along these lines through a TC-
message, a hub successfully reports reachability to all its 
MPR selectors [3]. Since all hubs have chosen a MPR set, 
reachability to all hubs will be declared through the system 
[3]. The outcome is that all hubs will get a fractional 
topology diagram of the system, made up by every 
reachable hub in the system and the arrangement of 
connections between a hub and its MPR selectors [3]. 
Utilizing this fractional topology diagram, it is conceivable 
to apply a most brief way calculation for processing ideal 
courses from a hub to any reachable destination in the 
system [3]. 

 
Figure 1. OLSR MPR Node [3] 

 

D. Freeway Mobility Model 

The mobility model of Freeway generally describe a 
model of mobility vehicle on the freeway or commonly 
referred to as a toll road [1]. On the model of mobility is a 
major road with a different direction [1]. Any way it can, 
there is more than one lane as the way of the Expressway 
[1] The movement of vehicles on this Freeway is limited the 
vehicle is running only at its lane and there is no random 
movements that occured [1]. 

 
Figure 2. Freeway Mobility Model [1] 

 

E. Transmission Range 

In ad hoc network transmission range has become a 
topic of active in the field of the control network topology 
[6]. However, the main purpose of the network design of a 
vehicle as a safety system makes all the analysis or the 
proposed algorithm is quite in the terms of VANET [6]. The 
structure of VANET control messages which can be 
executed by changing transmission power [6]. Send a 
message with a high power can cause messages to reach the 
distance even further, thereby increasing the burden of the 
channel, whereas delivery in low power allows messages to 
reach the distance of only very close, so that the messages 
will be sent was not received by the destination [6]. 

TABLE 1. CORRELATION BETWEEN TRANSMISSION RANGE AND 
TRANSMISSION POWER [6] 

Transmission 
Range (meter(s)) 

Transmission Power (dBm) 

0 – 9 -20 
10 – 49 -12 

50 – 100 -5 
101 – 125 -3 
126 – 149 1 
150 – 209 4 
210 – 299 6 
300 – 349 10 
350 – 379 12 
380 – 449 14 
450 – 549 17 
550 – 649 20 
650 - 749 24 
750 - 849 27 
850 – 929 29 
930 – 970 31 

971 – 1000 32 
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III. SIMULATION AND PARAMETERS 

A. Design Scenario System 

 On the process design system, a scenario that structured 
well is needed. For making planning process easier, 
flowchart is needed to understand what is the process should 
be done in planning. 

 

Figure 3. Design System Flowchart 

 
B. Mobility Subsystem 

To make a good mobility model and comprehensive 
require a software that can create a movement model of 
vehicles that can represent the movement of vehicles in the 
real world. Therefore in this study a software is used in 
order to make vehicle mobility model named ONE 
Simulator version 1.5.1-RC2. 

In shaping a model of mobility to make a map is using 
coordinates obtained from Open Street Map (OSM) files so 
that the resulting map will correspond to the actual size. 

The formation of this mobility subsystem generally can 
be divided into two parts, namely the creation of 
geographical map and speed settings and a density of nodes. 

C. Network Subsystem 

The network subsystem is a subsystem that pertains to 
the network that is used in this research. As has been 
mentioned before the network used is ad-hoc network 
between vehicles or VANET. Therefore the network being 
built will be built in with VANET parameters and 
characteristics. 

D. Data Traffic 

Parameters that used in cbrgen.tcl script is the type of 
connection, number of node, max connection, packet rate, 
and seed. Type of connection used is User Datagram 
Protocol (UDP). The reason why this type of connection 
chosen is because traffic that concern about safety in 
VANET is traffic that carried by UDP connection so the 
value of delay will be decreased. Maximum connection used 
is 1. Packet rate used is 10 packet per second with size of 
the packet equal to 512 byte. 

TABLE 2. TRAFFIC PARAMETER 

Parameter Value 

Packet Size 512 

Interval 0.1 

Data rate 3Mbps 

Max Packet 10000 
 

E. Scenario Simulation 

Scenario simulation will be created to achieve the 
purpose of the research: to determine the performance of 
VANET. 

TABLE 3. SIMULATION SCENARIO 

 
Speed 
            TR 

Speed 1 
70 km/h 

Speed 3 
130 km/h 

300 meter S1 S5 
500 meter S2 S6 
700 meter S3 S7 
900 meter S4 S8 

In this research has been determined parameters for the 
network. These parameters is used continuously on every 
simulation. 

TABLE 4. SCENARIO PARAMETERS 

Operating System 
Ubuntu 12.04 32 bit on 
VirtualBox on Windows 7 64 
bit 

Network Simulator NS 2.35 

Mobility Model Generator ONE Simulator 1.5.1-RC2 

Routing Protocol OLSR 

Number of Node 20,40,60,80,100 

Propagation Model Two Ray Ground 

Mac Type IEEE 802.11p 

Transmission Range 
300 meter, 500 meter, 700 
meter, 900 meter 

Antenna Type Omnidireksional 

Queueing Droptail 

Simulation Duration 100 seconds 

Data Traffic 
CBR. 512 byte packet size,  3 
Mbps rate 
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IV. SIMULATION AND ANALYSIS 

In the introductory section of this study have been 
described that scenario simulates VANET that works with 
the difference in speed and density of nodes. Finally, it will 
be analyzed the effect of the transmission range. 
Transmission range used is 300, 500, 700 and 900 meters on 
the routing protocol OLSR.  

To achieve the goal of the research is to evaluate the 
performance of the network then used several performance 
parameters such as network throughput, delay and packet 
delivery ratio. 

A. Delay Measurement 

End to end delay is the time span between a package 
sent to the package reaches the destination. End to end delay 
including propagation delay, delay queue processing time, 
and also the route discovery. This delay parameter becomes 
very important because of the many applications that require 
VANET delay as small as possible, such as on applications 
related to security and safety. End-to-end delay can be 
written as follows: 

 

      (1) 

 
In Figure 4 is an effect of transmission range with node 

density changes against delay showed that the greater the 
transmission range on the same node density, the average 
end to end delay will tend to rise. This is because the same 
node density with greater transmission range will extend the 
range of a node, the broader the range of a node, the greater 
the probability the node to communicate with the 
destination node. The greater the range of a node can reduce 
the numbers of MPR node source node require to reach the 
destination node. On the delay itself there are two types of 
delay; processing delay and queuing delay. Processing delay 
is the time it takes a packet to be received, processed 
(decoded) and redirected if necessary. Queuing delay is the 
waiting time of a packet before the packet is forwarded by a 
node. Meanwhile, whenever there is a hop on the delivery of 
the packet, then the packet will undergo the second delay. 
So the smaller the number of hops experienced by the 
packet the less processing delay and queuing delay that 
causes the average end to end delay decreases with 
increasing transmission range. 

Performance obtained in the best delay the transmission 
distance of 700 and 900 m. In both transmission distance 
indicates Performance stable and the best for all the number 
density of nodes. Analysis of the data is, the transmission 
distance of 700 and 900 m peforma OLSR routing protocol 
will be at its peak for VANET simulation using the toll 
road, 4km.  

This is because the determination of MPR nodes is a 
method of determining the track owned OLSR routing 
protocol, with the method of determining the line was at a 
distance of transmission is high then the number of MPR 

nodes on each node density will tend to be similar . MPR 
node itself is determined based on the distance the optimum 
that can be achieved the source node to the destination node. 
Therefore, when the transmission distance increases, the 
chance of getting the optimum distance on a network will be 
even greater. 

 

 
Figure 4. Delay in 70 km/h Speed 

 

 
Figure 5. Delay in 130 km/h Speed 

 

At a speed of 130 km/h the best performance is in the 
transmission range of 900 meters with a density nodes of 20 
with a value of 89.9352 ms delay. The stability of the 
transmission occurs at a distance of 700 meters and 900 
meters, although the end -to-end delay is likely to increase, 
but the increase of delay value is not very significant. This 
is because the large transmission distance of a node on a 
different node density will have the number of MPR nodes 
tend to be similar. So the performance did not change 
significantly. MPR node itself is a method of determining 
the lane on OLSR routing protocol previously described. 

While the value of delay at a speed of 70 km/h and 130 
km/h shows the difference ie: at a speed of 70 km / h with a 
transmission distance of 900 meters and the density of nodes 
20 obtained value is 90.7776 ms, greater than the value of 
delay at a speed of 130 km/h with a transmission distance of 
900 m and a density node of 20 obtained is 89.9352 ms. 
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This is because the node movement pattern observed in the 
scenario are closer to each other, so that the greater the 
speed of the node the faster the node approached that causes 
the connection between the two nodes become better. As for 
the Performance OLSR routing protocol on both the speed 
of different shows no significant difference. This is because 
the method of determining the path using the MRP node on 
OLSR cause QoS performance on the network tends to be 
stable , because of the presence of MPR nodes then the 
possibility of a node interference by neighbor node will be 
smaller. 

 

B. Throughput Measurement 

Throughput is the average data rate is successfully 
received by the recipient . Defined as the amount of data 
that has been delivered per unit of time from one node to 
another node . These parameters describe how big the actual 
rate of data that can be sent over a network . Throughput is 
measured in units of data size per time . The units used are 
bits per second. Mathematically throughput can be written 
as follows: 

                  (2) 

In Figure 6 is an effect of transmission range with 
changes in node density on the throughput results show that 
the greater the range of transmission on the same node 
density, the throughput will tend to decrease.  
       

 
Figure 6. Throughput in 70 km/h Speed 

 

This is because the same density node with transmission 
range increase will extend the range of a node, the broader 
the range of a node , the number of MPR nodes which a 
method of determining the path from protocol routing 
OLSR will be less due to the ability of nodes to reach other 
nodes in order to send the package to the greater goal. The 
fewer the number of MPR nodes on the path determination 
the number of hops will decrease that the possibility of 
packets are being dropped due to the queuing and 

processing delays are too long is reduced so that the data 
sent will be greater. 

While at the same transmission range by increasing the 
density of nodes that will provide graphics throughput 
decreased. This is because the routing protocol OLSR using 
the method of MPR nodes in determining the path with the 
same transmission range and different density node tend to 
choose the same MPR nodes for package delivery, because 
the MPR node is determined based on the optimal distance, 
other than that the  presence of MPR nodes in order to 
determine the path between nodes will decrease the 
interference between nodes, given the routing protocol 
OLSR only MPR nodes that can broadcast a message 
obtained from the initial node. 

 

 
Figure 7. Throughput in 130 km/h Speed 

 

At a speed of 130 km/h the best performance of 
throughput is on the transmission range of 900 meters on the 
density nodes of 20 with the value of throughput 2228.21 
kbps. The stability of the increase in throughput occurs on a 
transmission range of 700 meters and 900 meters, this is 
because the transmission range above 700 meters tendency 
determination of MPR node by initial node will be the same 
in the simulation with freeway mobility which has a length 
of 4km. This because the transmission range of 700 meters 
and above, OLSR routing protocol performance will be at 
its peak, causing the bset MPR node has been determined to 
send the desired packet with the best QoS value. 

While the difference between throughput graphics with 
speed of 70 km/h and throughput graphics with speed of 130 
km/h on the same density nodes and the same transmission 
range found different values: at a speed of 70 km/h in 
density node of 20 and the transmission range of 900 meters 
obtained throughput value of 2206.96 kbps, whereas the 
speed of 130 km/h in density node and the same 
transmission range throughput value obtained is 2228.21 
kbps. This is because the node movement pattern observed 
in the scenario are aproaching each other, so that the greater 
the speed of the node the faster the nodes approached that 
causes the connection between the two nodes are getting 
better and uninterrupted. But the resulting throughput values 
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are not too different because in this transmission range the 
pperformance of OLSR routing protocol is in the peak. 
While on the transmission range of 700 meters and below 
the QoS pperformance remains unstable. 

 

C. PDR Measurement 

Packet delivery ratio is a value that describes a 
comparison between the number of packets sent with the 
package that successfully achieve the objectives . Value 
packet delivery ratio will be similar to the throughput 
therefore equally indicate the successful delivery of the 
package. Mathematically packet delivery ratio is expressed 
as: 

           ( 1) 

 
Figure 8. PDR in 70 km/h Speed 

 

In Figure 8 is a graph shows the influence of the 
transmission range and density nodes against PDR at a 
speed of 70 km/h. PDR and throughput are inter-related 
parameters. The increase in throughput graph will affect the 
increase in the PDR graph, as well as a decrease in 
throughput graph charts the decrease will affect PDR. 

In Figure 8 the effect of changing the transmission range 
and density of nodes against PDR at a speed of 70 km/h. At 
that speed can be concluded that with increasing 
transmission range with the length of the freeway simulated 
equal to 4km then the performance of QoS on the network 
will be more stable, especially on the transmission range 
above 700 meters. This is because in that transmission range 
the performance of QoS routing protocol OLSR on 
simulations with a length of freeway equal to 4km will be 
on the peak . MPR nodes on the transmission range of 700 
meters on the length of freeway equal to 4km will tend to be 
the same on a different node density, because not all nodes 
can be determined as the MPR nodes. Only nodes that can 
reach two-hop node from the initial node is determined as 
the MPR nodes. 

 

 
Figure 9. PDR in 130 km/h Speed 

 

 Figure 9 is a graph of the PDR value with difference in 
transmission range and density nodes. In the graph it can be 
seen that with increasing transmission range on the same 
density node the value of the PDR will increase, this is 
because the greater the transmission range of a node, the 
MPR node determined to be less and less, where MPR node 
itself is a hop from the initial node to the destination node, 
while each packet did hop from one node to another node, 
the packet will experience queuing delay and processing 
delay, and the longer delay time then the probability the 
packet to be dropped is increase. So with a reduced number 
of MPR nodes then the hop count of a packet is reduced 
which causes the QoS performance will increase. 

 While on the transmission range of 700 and 900 meters 
showed a stable performance of QoS on all nodes density. In 
the transmission range of 700 and 900 meters is the best 
performance of a routing protocol OLSR simulated on 
highway with length equal to 4km, because the transmission 
range of 700 and 900 meters determination of MPR nodes 
will be optimal as a node transmission coverage increases. 

 At the different density nodes with the same 
transmission range the value PDR tend to be the same, this 
is because the determination of the path in the routing 
protocol OLSR in the same transmission range with the 
diffenrent density nodes will be the same, because the MPR 
nodes are determined from the performance of the routing 
protocol OLSR is MPR nodes with an optimal distance such 
a way that the MPR nodes can reach two-hop neighbor node 
of the initial node . 

V.  CONCLUSION 

Research on the effects of the transmission distance and 
speed node changes to QoS parameters provide the 
following conclusions: 

1. The difference in transmission range on the same node 
density and node speed directly influence the 
performance of the network QoS routing protocol 
OLSR with a length of freeway simulated equal to 4km. 
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The greater the transmission range then the 
performance will increase. This is due to increasing 
transmission range, the determination of the MPR 
nodes will be more optimal. 

2. The difference in the density nodes on the same 
transmission range and node speed not affect the 
performance of the network QoS routing protocol 
OLSR with a length of freeway simulated equal to 4km. 
Despite a decrease in the value of QoS along with 
increasing the density of nodes, but the decrease was 
not significant. This is due to the method of 
determining the path using MPR nodes on the routing 
protocol OLSR causes network QoS performance 
becomes more stable along with the increasing of 
density nodes. 

3. The difference in the  node speed and the same 
transmission range and density node not affect the QoS 
performance of the network with routing protocol 
OLSR and a length of freeway simulated equal to 4km. 
Despite the increase of QoS value with increasing speed 
node, but the increase was not significant. 

4. The best transmission range produce the best QoS 
performance on the OLSR routing protocol for length 
of freeway simulated equal to 4km is 700 and 900 
meters. Transmission range over 700 meters is the best 
transmission range for OLSR routing protocol for a 
stable result of QoS performance. 

5. The best QoS Performance on VANET based on 
research that uses OLSR routing protocols with 
different transmission range, node density, and node 
speed on the length of freeway simulated equal to 4km 
are as following: the best performance in delay is on 
transmission range 900 meters with a 130 km/h node 
speed and 20 node density with a delay value 89.9352 
ms, the best performance in throughput is on 
transmission range 900 meters with a 130 km/h node 
speed and 20 node density with a throughput value 
2228.21 kbps, the best performance in PDR is on 
transmission range 900 meters with a 130 km/h node 
speed and 20 node density with a PDR value 0.7469. 
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