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ABSTRACT 
 Data communication on the roads is becoming further interesting, as the number of vehicles equipped with 

computing technologies and wireless communication devices (OBU) increase. Recently VANET focuses on public 

safety, enhance driving and infotainment applications which requires lot more data exchange between vehicle 

and RSU. When many vehicles want to access data from RSU or other vehicles, Service scheduling becomes an 

important issue. There are many messages which need to be broadcasted by RSU periodically like traffic 

information, weather information, dangerous features of road (sharp curve warning, speed warning), etc. 

Broadcasted messages must be received by the most of the vehicles passing from the road is the main goal here. 

For achieving this goal what should be the appropriate time interval after which RSU broadcast the message is 

the main challenge. In this paper, we have presented the problem of static periodic broadcast by RSU. This 

problem arises due to the static broadcast time interval. In this work vehicle density, real time traffic and 

deadline are the main concern for scheduling of periodic messages.  
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I. INTRODUCTION 

Vehicular Ad-hoc NETwork (VANET) is a subset of the Mobile Ad-hoc Network (MANET) which 

provides wireless communication capabilities between devices in a certain range. VANET enable 

vehicles to communicate among them (Vehicle to vehicle) and with roadside infrastructure (Vehicle 

to infrastructure and vice versa). VANET have been a very active research topic in the last years due 

to the very positive impact of their implementation in vehicular safety, traffic management and 

infotainment applications. The Federal Communications Commission (FCC), realizing the problem of 

traffic fatalities in US dedicated 75 MHz of the frequency spectrum in the range 5.850 to 5.925 GHz 

to be used for vehicle to vehicle and vehicle to roadside communication, known as Dedicated Short 

Range Communications (DSRC). Although, the primary purpose of DSRC is to enable automotive 

safety applications, the standard allows for a range of comfort applications like internet access from 

vehicles, office-on-wheels, multimedia applications, mobile internet games, mobile shopping, 

downloading files, reading e-mail while on the move, chatting within social networks, etc. Due to the 

vast span of VANET, number of messages to be handled by vehicle and Road Side Unit (RSU) are 

more. In this scenario, which message should be processed first is the biggest issue. To handle this, 

different scheduling policies are implemented depending upon different scheduling parameters. Our 

aim is to implement a scheduling algorithm which improves service ratio of periodic messages with 

reduced message traffic. Mostly the mobility pattern of the vehicles in day to day life for city scenario 

is fixed. This factor gives the motivation to work in this area. The rest of the paper is organized as 

follows: the next sections gives brief about the work done in the area of service scheduling, in section 

III problem definition is discussed. Section 4 presents simulations that were performed using SUMO, 

MOVE and ns-2. Finally concludes the paper and present ideas for future work. 
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II. RELATED WORK 

Authors in [1] discussed about First Come First Served (FCFS) policy, in which for scheduling, only 

request's arrival time is considered. It does not take any deadline or data size factors into account 

during making scheduling decision. In Earliest Deadline First (EDF) policy, deadline is considered as 

factor for scheduling. When the workload is low, the deadline factor has more impact on the 

performance. After the urgent requests are served, other pending requests can still have the 

opportunity to get services. The authors in [1] proposed a basic scheduling scheme called D*S to 

consider both deadline and data size while making scheduling decisions. To make use of wireless 

broadcasting, the authors gave another scheduling scheme called D*S/N to serve multiple requests 

with a single broadcast. The authors also identified the effects of upload requests on data quality, and 

proposed a two step scheduling scheme to provide a balance between serving download and upload 

requests. The scheduling scheme in [11] exploits the presence of roadside units to reduce the load on 

vehicles and to hide the complexity of getting the required data in a secure way for them. In this 

scheme, to get users’ data, RSUs use their free timeslots and cache them until the users connect to the 

VANET. Users register with the default RSU using RSU network online. While registering, the user 

specifies his frequent interests so that the RSUs will prepare his interests ahead of time before he 

connects to the VANET. User specifies the time slots in which it connects to RSU. According to 

activity profile, RSU schedule is going to be prepared. SCORE [11] reduces end-to-end delay and 

percentage of false estimation. In the scheme in [4], relays are classified into forwarder which 

provides fast forward-propagation and reduces broadcast latency, and makeup which enhances Packet 

Reception Percentage (PRP) of nodes. In [2], vehicle can request for more than one item in a single 

request and if all the items are successfully handled by RSU then only request is considered as 

successfully served. If one request is not likely to be served successfully by the RSU where it is 

currently queued, say the scheduled finish time of the request is bigger than its deadline, then this 

request can be considered for transferring to a nearby lighter loaded RSU. 

III. PROBLEM DEFINITION  

There are number of messages which can be broadcasted periodically by RSU like area wise 

advertisement, traffic information, post crash warning, blind Curve speed warning, etc. To broadcast 

these messages periodically, we need to specify the broadcast time interval after which periodic 

messages will be broadcasted by RSU. Now the question comes to our mind is how to set this 

broadcast time interval? To finalize broadcast time interval, we need to consider the speed of the 

vehicles. If we consider that, vehicles are moving at the speed of 28 m/s (Approx.: 100 kmph) and the 

range of the RSU is 300 m, each vehicle will be there in the range of RSU for 10 seconds.  

Number of vehicles coming into the range is approximately 10 per second. So broadcast time interval 

can be 7 to 9 seconds after which periodic broadcasting of periodic messages will be done. Now, 

assume that due to some situation traffic has been increased i.e. traffic congestion situation (i.e. peak 

hours), speed of the vehicle will become slow (i.e. 6 m/s). In this situation, if we use same broadcast 

time interval, then most of the vehicles will receive same data again and again. So that broadcast 

interval rate is not that much effective and it will incur the overhead. 

IV. PERFORMANCE EVALUATION 

We have used SUMO, MOVE and ns-2 simulators to evaluate the problem. The experiment is based 

on a 2000 meter straight street scenario. One RSU server is put at the center of the area. Each road has 

two lanes. To simulate the vehicle traffic, we randomly deploy 260 vehicles and the velocity is varied 

from 20 kmph to 100 kmph. We have run the simulation individually for each speed limit. If a vehicle 

wants to stop, it decreases velocity and does not stop suddenly. RSU will broadcast non safety 

messages periodically after static time interval expire. For this simulation, we have broadcasted 10 

different messages. Here total simulation time is divided in 9 different time slots. The average speed 

of vehicles during each time slot is listed in following table. Ideal broadcast time interval of each slot 

is calculated on the basis of average speed of the vehicle and the communication range of RSU. In 

static broadcast protocol, the broadcast interval remains same throughout all the time slots. To finalize 

static broadcast time interval, we have considered three different cases, i.e. maximum of speed of all 
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the vehicles during all the time slots, minimum of speed of all the vehicles during all the time slots, 

average of speed of all the vehicles during all the time slots. 
 

 
Fig-1 : System Model 

 

Table-1 Simulation Parameters 

Simulation Time 1000 sec 

Vehicle velocity 6 – 28 m/s 

Wireless Range 150m 

DataSize 20kb – 1000kb 

Inter vehicle gap 2.5 m (min) 

No. of Vehicles 260 

Transmission Rate 1000 kbps 

Ratio Propagation Model Free space 

MAC Type IEEE 802.11 p 

Antenna Model Omni antenna 

Table-2 simulation result (min. of speed of all time slot is considered for finalize deadline)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-3 simulation result (avg. of speed of all time slot is considered for finalize deadline)  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time 

Slot 

Avg. 

Speed  

(kmph) 

Ideal 

Broadcast 

Interval  

(Seconds) 

Actual 

Broadcast 

interval 

(Seconds) 

Sevice 

Ratio 

(%) 

Dup. 

Msg.  

Received 

by vehicle 

1 100 10 54 22 0 

2 90 12 54 24 0 

3 80 13 54 28 0 

4 20 54 54 100 1 

5 30 36 54 72 0 

6 50 21 54 44 0 

7 40 27 54 55 0 

8 70 15 54 30 0 

9 60 18 54 37 0 

Time 

Slot 

Avg. 

Speed  

(kmph) 

Ideal 

Broadcast 

Interval  

(Seconds) 

Actual 

Broadcast 

interval 

(Seconds) 

Sevice 

Ratio 

(%) 

Dup. 

Msg.  

Received 

by vehicle 

1 100 10 21 55 0 

2 90 12 21 60 0 

3 80 13 21 65 0 

4 20 54 21 100 22 

5 30 36 21 100 11 

6 50 21 21 100 7 

7 40 27 21 100 13 

8 70 15 21 74 0 

9 60 18 21 87 0 
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Table-4 simulation result (max. of speed of all time slot is considered for finalize deadline)  
 

 

 

 

 

 

 

 

 
 

For evaluation purpose, we have considered service ratio and number of duplicate messages received 

by individual vehicle as metrics. After executing simulation with above mentioned parameters, we 

have received result as shown in above tables. In the case listed in Table-2, to finalize static broadcast 

time interval, we have considered minimum of speed of vehicles during all the time slots (i.e. 20 

kmph). So broadcast time interval is 54 second means after 54 seconds the same message is 

broadcasted again. From figure-2, we can clearly state that if we consider minimum of speed of all the 

vehicles during all the time slots for finalizing broadcast time interval, then the service ratio is very 

less for the time slots in which the speed of the vehicle is more. It is also observed that for this case, if 

speed of the vehicle increases (i.e. broadcast time interval decreases) service ratio decreases. In table-

3 and table-4, we have considered average and maximum of speed of vehicles during all the time slots 

respectively for finalizing broadcast time interval. So broadcast time interval is 21 seconds and 10 

seconds respectively. From figure-2 it is also stated that If we consider average of speed of all the 

vehicles during all the time slots to finalized broadcast time interval, then the service ratio increases 

but it is not up to mark for the time slots in which the speed of the vehicle is more. Figure-3 says that 

along with increase in service ratio, numbers of duplicate messages received by individual vehicle are 

also being increased which increase the network traffic. The best result in terms of service ratio is 

obtained by considering maximum of speed of all the vehicles during all the time slots to finalized 

broadcast time interval but in this case number of duplicate messages received by individual vehicle is 

also very high which increases the message traffic very much and this can not be considered as 

optimized utilization of bandwidth.  
 

  
 

Fig-2 : Time slot VS Service ratio 
 

Time 

Slot 

Avg. 

Speed  

(kmph) 

Ideal 

Broadcast 

Interval  

(Seconds) 

Actual 

Broadcast 

interval 

(Seconds) 

Sevice 

Ratio 

(%) 

Dup. Msg.  

Received 

by vehicle 

1 100 10 10 98 0 

2 90 12 10 100 7 

3 80 13 10 100 14 

4 20 54 10 100 49 

5 30 36 10 100 42 

6 50 21 10 100 22 

7 40 27 10 100 31 

8 70 15 10 100 17 

9 60 18 10 100 20 
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Fig-3 : Time slot VS Number of duplicate messages received by individual vehicle 

V. CONCLUSION AND FUTURE WORK 

In this paper, we have tried to focus on the problem of static broadcast time interval (i.e. the time 

interval after which periodic message will be broadcasted remains same throughout a day) in the case 

of periodic broadcast of non safety messages. We have considered a road segment on which the traffic 

pattern is approximately same during all the days of a week in specific time interval of the day (i.e. 

traffic between 9.00 am to 11.00 am is approximately same for all the days of a week). For this type 

of road segment, if we want to broadcast any periodic message (i.e. traffic information, weather 

information, dangerous features of road like sharp curve warning, speed warning) periodically then 

we needs to fix some time interval after which periodic messages should be broadcasted by RSU. To 

finalize this time interval, we need to consider the vehicle which is moving from this road segment 

with highest speed (low traffic time) otherwise service ratio will be less (i.e. less vehicles receive the 

message). But if we set the broadcast time interval by considering low traffic time (vehicle speed is 

high), in high traffic time (vehicle speed is less) vehicles will get the more number of duplicate 

messages and the message traffic will be increased which can also affect the service ratio due to 

collision. So, it was concluded that for this type of road segments broadcast time interval should be set 

dynamically for specific time interval of the day in place of statically which will minimize number of 

duplicate messages and increase service ratio. For future work, we plan to implement the mechanism 

which will identify the traffic pattern for all the time slots of the day (24 hours will be divided in 24 

slots each of an hour) and then by taking average of that will finalize the broadcast time interval 

dynamically for each time slot. The mechanism should be flexible enough to handle the situation of 

traffic increase or decrease by recalculating time interval according to traffic.  
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