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Abstract—It is a well-known fact that the forthcoming names are distinc-

tively different: interference range, career sense, and transmission. The given pa-

per reveals the underlying study of disengagement of a request to send (RTS)/ 

clear to send (CTS) dialog. It was basically adopted under the influence of both; 

the presence of distributed coordination function of IEEE 802.11 and a sub-layer 

protocol which is called media access control (MAC) protocol. The demonstra-

tion was seen when applying a type of traffic flows such as Constant Bit Rate 

(CBR), Transmission Control Protocol (TCP), and besides User Datagram Pro-

tocol (UDP). When these are applied the output performance in term of through-

put shows a very linear topology configuration of the network. To sum up, a new 

RTS /CTS mechanism was proposed based on the results obtained from the above 

suggestions. The detailing for the new mechanism showed that a terminal node 

will be responsible for deciding if it is authorized to use an RTS/CTS protocol 

dialog to send one of its packets or not. Needless to say, this process will be 

dynamic in nature. 

Keywords—Wireless sensor network, RTS, CTS, UDP, TCP. 

1 Introduction 

The closely placed mobile nodes in an ad-hoc wireless network are the only source 

of sharing for each of the communications channels [1].  This particular channel’s shar-

ing is being taken care of medium access control protocol (MAC) [2]. This protocol is 

also responsible for determining the efficiency of throughput of the network. A type of 

protocol, known as dispute based arbitrary access various access protocol is very usu-

ally used because of the fact that they are very simple in their implementation process. 
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Next, carrier sense based medium access control protocol algorithms are being used 

which will surely increase the efficiency of the complete operation [3,4]. In this, the 

packet transmission is attempted only when the mobile terminal is able to determine or 

sense the idle channel. There is also a possibility of a collision event. This happened 

when the desired receiver is able to detect multiple transmissions at the same time and 

such power levels that it becomes very difficult for the receiver to determine which one 

is meant for the intended receiver [5]. The protocol which is commonly used is the 

carriers sense multiple access (CSMA)/ collision avoidance (CA). Spatially, when the 

protocol operation works effectively, then both CSMA/MAC protocols can provide a 

robust system capability. This off-course requires proper loading levels while working. 

Induced blocking might lead to masked terminal scenarios because unfortunately the 

stations might be located in a specific geographical manner [6-9]. Hence, we can sum-

marize to have 2 different problems i.e. hidden terminal and exposed terminal condi-

tions [10]. 

There are multiple papers already presented which takes care of these problems. In 

this article, the study was discussed and surveyed the effect of engaging or disengage-

ments for both RTS and CTS methodology based on MAC protocol under the coverage 

of IEEE 802.11/DCF function [11-12]. In [13] the energy is optimized of 5G networks. 

of The achievement of linear characteristics of such topology was examined together 

with and without the RTS/CTS dialogue. The performance differentiation is then made 

dependent on the achievement of throughput of the different stations [14-16]. 

2 Simulation Configuration 

The simulation which was shown in this paper has considered a high number of net-

work loading screenplays along with basic linear topology. The distance that was used 

to deploy all the nodes from each other was about 250 meters. Thus, every node will be 

able to reach its next neighbor directly, besides that the negligible processing delay was 

considered to make the transmission and propagation delays are very well modeled into 

the system. 

In this paper, experiments of four related cases are performed. In each experiment, 

two types of traffic flow were involved to simultaneously represent the data flow. Fig-

ure 1 shows arrows of data flow directions. 

 

Fig. 1. The screenplay of the system configuration and the grid loading. First hidden terminal 

topologies (a)-(b), The exposed terminal topologies (c)-(d) 
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The throughput performance is evaluated for each of the mentioned scenarios. This 

is achieved by constant bit rate (CBR) and TCP type traffic. In the former case (CBR 

type traffic), application layer generates the traffic and it is done in a rate which is more 

than the capacity of the network so that every packet can be sent again to the back. In 

the latter case (TCP type traffic), channel utilization is established in the best possible 

way as it will be allocated automatically and aggressively. The packet size that has been 

used for both cases was 1460 bytes. 

3 Longer Carrier Sensing Range’s Effect 

An extensive simulation was carried out on the analysis use of an easy linear topol-

ogy as mentioned earlier to disclosure the execution feature of IEEE 802.11/MAC pro-

tocol. This work is achieved by adding the usage of user datagram protocol (UDP)/ 

(CBR) type and TCP type traffic. With the help of these simulations, a conclusion of 

taking the advantage of an RTS/CTS dialog has been come up and also without using 

it. 

3.1 Constant Bit Rate (CBR) traffic/UDP 

The flow screenplay for {1->2, 3->4} is shown in Fig.2. This is split by using 

RTS/CTS dialog and without using it. It is clearly obvious from the results that these 

double transmissions occurring simultaneously content with one another so that the to-

tal capacity of the channel can be utilized. Also, RTS/CTS dialog can be used to obtain 

fairness of network if the talk was about the throughput. 

 

Fig. 2. UDP throughput of {1→ 2 → 3 → 4} 

The throughput scenario for {1->2, 4->5} is shown in Fig.3. Almost the whole chan-

nel is captured by the later. For the previous assumption, the range of transmission was 
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approximately equal to the carrier sense range hence these double links will become 

separate from each other. However, the range of detection of the carrier is a double 

detection range in reality. In that case, the node number 2 and 4 are able to sense the 

transmission of each other. 

 

Fig. 3. UDP throughput of {1→ 2,4 → 5} 

Throughput for exposed terminal topologies is shown in Fig.4 and 5. In the first case, 

which is {2->1, 3->4}, the node number 2 and 3 are able to hear the transmission for 

each other. As a result, the mentioned double links shares the full channel capacity and 

that goes irrespective to the usage of RTS/CTS dialog.  

For the scenario {2->1, 4->5}, a higher throughput can be achieved if it is used 

RTS/CTS dialog and only pure CSMA/CA contention exists between node 2 and 4. 

Another important point to be noted, the control packets such RTS, CTS will surely 

help to smooth the flow of data for each link independently but they are not going to 

help for a contention 

 

Fig. 4. UDP throughput of {2→ 1,3 → 4} 
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Fig. 5. UDP throughput of {2→ 1,4 → 5} 

3.2 TCP file transfer 

To consider a hidden node in our screenplay, node 1 is transferred to the node 2 and 

node 3 to node 4 so it can be possibly occurring at the same time for both traffic flows 

which are TCP type traffic. 

 

Fig. 6. TCP throughput of {2→ 1,3 → 4} 

 

Fig. 7. TCP throughput of {1→ 2,4 → 5}. 
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4 Conclusion 

In this paper, the possibility of using RTS/CTS dialog in the MAC protocol of IEEE 

802.11was studied. It was also demonstrated the achievement measurement of a linear 

topology arrangement inside the network. The performance was measured to explain 

the influence of using the proposed method. The mechanism of this method showed 

better improvement in the performance of throughput of CBR traffic flows. Besides 

that, it presented better patency for the throughput of TCP traffic flows. 

Regarding the existing problem of unclearness of throughput which is already caused 

by IEEE 802.11/ MAC protocol within using RTS/CTS, many studies have investigated 

the option of adding a mechanism such as TCP to resolve the issue of unclearness. 

Therefore, a slight modification in MAC sub-layer has been investigated in this study 

to achieve that goal. The results showed the capability of achieving the performance for 

UDP and TCP traffic. 
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