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Abstract 

An Ad-hoc network is a network that does not have a well-defined 

configuration or any control entity to manage its functions. We observed 

congestion is the main reason for communication delay in Ad-hoc network. 

Even though it is employing collision avoidance mechanisms like 

CSMA/CA in MAC layer, node massiveness will affect the system badly. In 

this paper we evaluated the performance like output of throughput, packet 

delivery ratio, delay and protocol overhead which are commonly used in 

Ad-hoc network for assessing routing protocols at network layer. Layer 4, 

transport layer supports TCP variants for end to end processes. We focus 

on TCP-Welcome along with 802.11g and AODV at network layer. The 

togetherness of this layered approach will perform much better for Ad-hoc 

networks. 
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1. Introduction

[1]. In general, for transmitting information through  wireless networks there are  

two types of networks are being used- Infrastructure network and ad hoc 

network. An ad hoc network is also known as local area network (LAN) and 

which an autonomous system of nodes is. Ad hoc network contains several 

individual devices which doesn’t need any intermediate for communication, 

because each device directly communicates with each other. Advantages of ad 

hoc networks are low cost, easy maintenance, and convenient service coverage. 

In infrastructure network, communication takes place through a single access 

point, which is generally the wireless router. Here all devices are connected to a 

central access point. It is more apt for using in permanent networks that is the 

main advantage of using this network. The mechanism of congestion control is 

to prevent or remove the congestion control. To minimize the delay and buffer 

overflow caused by network congestion and to improve the performance are the 

main objectives of congestion control mechanism.  

[3]A  Mobile Ad Hoc Network (MANET) is also an infrastructure fewer 

networks of movable devices linked by wireless and communicate with each 

other. It is a self-configuring and all the nodes in MANETs are free to travel in 

any path. All must promote traffic not related to its own use, and therefore each 

node turn into a router. Mobile ad hoc networks (MANETs) are one of the 

furthermost increasing areas of explore. 

 The Main Characteristics of MANET are as Follows 
 Dynamic Topologies: Nodes are open and easily can go for random 

with different speeds there is no restriction for traveling from one point 

to the other point. 

 Confidentiality: The information which is provided to connect the other 

node will never reveal to unofficial entities. 

 Availability: This makes sure that the survivability of network services 

even though denial of service attack.   

 Integrity: It guarantees the message being transferred without any 

corrupted. 

 Non-Repudiation:  This feature is for to make sure that the source of a 

message cannot reject that it had sent the message. [4] 

 Authentication: This aspect activates a node to make sure the 

individuality of the peer node it is communicating with.   

 Security Threats: When it comes to security wireless network are more 

easy to attack than the fixed-cable nets. The enlarged possibility of 

eavesdropping, spoofing, and minimization of denial-of-service type 

attacks should be carefully considered. [5] 

 An Outlook on Transport layer  
 TCP (Transmission Control Protocol) 

[7] TCP (Transmission Control Protocol): TCP plays a vital role to avoid 

internet traffic in both wired and wireless networks. It works with the internet 
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protocol and its main job is to maintain a reliable network communication 

between  application programs. TCP provides main services such as reliability, 

data transfer, flow control, multiplexing, congestion control and connection 

management. TCP is a vital building stone in many networks but it has to face 

many challenges while used in Manets. There are different TCP variants for 

congestion control mechanisms. Each variant has a special characteristics. Some 

of them are given below: 

TCP Tahoe: This was proposed mainly based on congestion control. The basic 

idea behind this is ‘conservation of the packets’ ie, if the connection is still 

running out, a packet will not be injected into the network unless a packet is 

taken out as well. Tahoe process starts very slowly and it also maintained 

congestion window. It uses Additive Increase Multiplicative Decrease (AIMD) 

technique to avoid congestion. It takes a complete timeout to detect a packet 

loss, which is considered as one of the main disadvantages of TCP Tahoe. 

TCP Reno: Reno is considered as the basic principle of Tahoe because it has 

the ability to detect lost packets earlier and also when a packet is lost, the 

pipeline will not be emptied. Whenever three duplicate ACK’s are received, an 

algorithm called fast retransmit is used. This will retransmitted the packets 

without waiting for timeout. But for multiple packet loss it does not work well.  

TCP New Reno: New Reno is the modified and latest version of Reno which 

has the ability to detect many packet losses. It follows the principle of Reno 

such as the process starts very slowly, it avoids congestion and re transmitted 

packets fastly. New Reno allows multiple retransmissions. One of the 

disadvantages of this variant is that it takes one RTT for detecting each packet 

loss.   

TCP Sack: This helps to solves the problems faced by TCP New Reno such as 

the detection of packet loss and retransmission of those packets in one RTT. If 

there is no outstanding segment a new packet will sent. The main problem of 

this TCP sack is in the implementation of selective acknowledgement, it is a 

difficult task. 

TCP-WELCOME: TCP-WELCOME stands for TCP Wireless Environment, 

Link losses, and Congestion packet loss ModEls. It is located at the sender side 

which improves the performance of TCP  and it has the capability to distinguish 

between packet losses. After identifying the reason behind the lost packet it will 

triggers the relevant packet loss recovery algorithm. 

1. Link failure 

RTOnew= (RTTnew/RTTold) RTOold 

CWNDnew= (RTTold/ RTTnew) CWNDold 

2. Wireless related errors (interference) 

No CWND or RTO re-computation or adjustments 

3. Congestion  

TCP New Reno behavior 
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  An Outlook on Network Layer  

AODV:[2] Proactive routing protocols: In this protocol each node contains 

details about the next node. This node has tables which has the updated 

information’s regarding the routes. Reactive protocols (On-demand): The 

another name for reactive protocols is on-demand routing protocol. They 

doesn’t contain any information of routing if communication is not there. Some 

of the examples of reactive routing protocols are Ad-hoc On-demand Distance 

Vector routing (AODV), Location Aided Routing (LAR) and Dynamic Source 

Routing (DSR).  [11]Here we are going to compare the AODV, DSR, and LAR 

routing protocols for MANET. We monitor that the MANET routing protocol is 

influence by the mobility pattern. All the routing protocols perform differently 

in variety of metrics, in our case the AODV routing protocol performs much 

better than other routing protocols. Lastly, the protocol name, the network size, 

and the performance matrices are summarizes in the given Table 1, where H 

stands for High, M stands for medium and L stands for  Lower performance, 

respectively. 

 

  An Outlook on MAC Layer  

PCF: PCF stands for Point coordination function, this application is built to 

support that involve near real-time service. PCF is a MAC method followed in 

IEEE 802.11 based WLANS, so the network is able to offer an enforced "fair" 

access to the medium. The distributed coordination function (DCF) is located 

directly below of PCF. There will be so many stations in that only few station 

are special stations which is also known as the[9]  point coordinators. To make 

sure that the medium is provided without conflict. Point coordinators exist in 

access points, so the infrastructure networks can be avoided. The channels are 

centralized in PCF mode and the point coordinator sends the CF-frames to the 

PCF cable station for requesting the permission to transmit the frame. CF-

frames are nothing but the Contention free frames. At some point if the station 

doesn’t contains any frames to send at that point the station will sends the null 

frames. As the PCF has more priority over DCF, the only DCF station had not 

gain any access to the medium. To get rid of this, (Contention free) PCF & 

(Contention Based)DCF traffic are being designed for both. The repetition 

interval starts with a special control frame called Beacon Frame. 

DCF: DCF stands for Distributed coordination function. This is a Mac 

technique which employs a Carrier Sense Multiple Access with Collision 

Avoidance and binary slotted exponential back off algorithm. The medium 
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access type of DCF is 802.11. To transmit the data without any collision DCF 

needs a station which listens the status for a DIFS (DCF Inter-Frame 

Space) interval[10]. During its transmission if the channel is found busy, the 

station will postpone its transmission. So to avoid these collisions, back off 

algorithm is used after each packet is transmitted. DCF also adopt a mechanism 

to minimize collisions these are Clear-to-send (CTS) and Request-to-send 

(RTS). DCF send back an acknowledge frame if the data packet is successfully 

reached at the destination. It doesn’t find any satisfying solutions for hidden 

terminal and exposed terminal problems but it reduces the problem through CTS 

and RTS and suggest using larger carrier sensing range.  

DPCF Access Method: Distributed Point Coordination Function (DPCF) is an 

extension of PCF which helps the computing devices to take place the 

communication in infrastructure less network. There are three modes can be 

used to operate the stations in DPCF method. They are idle, master and slave. 

Initially all stations are idle but we can easily switch the stations to other two 

modes whenever we required. If the stations occupies in the idle state have to 

transmit data, they can access the channel for executing the DCF. Then they will 

send Request To Send (RTS) packet pointed to the final destination whenever 

they access the channel.  The destination of the packet will become master when 

RTS packet reaches the destination and responds with a beacon (B). This beacon 

transmits single signals continuously which other devices can view. It 

broadcasts a radio signal in place of emitting visible light which is a mixture of 

letters and numbers. It is transmitted with regular intervals of time. With this 

mechanism DCF and PCF is working. 

  Comparative Study of DCF and PCF 

[12]In the given figure below, red line indicates the retransmission attempts of 

WLAN network standard and without using PCF access method indicates blue 

in color. From the figure it is clear that in wireless network, retransmission 

attempts are comparatively less when PCF is enabled. The reason is that PCF 

will take the benefit of contention free which reduces the number of collisions 

therefore reduces the transmissions. WLAN uses only DCF mechanism this will 

increases the number of retransmission attempts. 

 

Retransmission Attempts of DCF vs..DCF_PCF 

Here we are examined the impacts of DCF and PCF access methods based on 

WLAN standards and it shows that retransmission attempts increases when DCF 

mechanism is used. From this we concluded that when compared between DCF 
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vs. DCF_PCF, we had come to know that retransmission attempts is minimized 

and load is attained while DCF is using with PCF.   

2. Method 

We went through various papers and figureout that, they were using NS-2,NS-3, 

OPNET( Optimized Network Engineering Tools) for the transport layer, for 

Network layer ViSim(visual simulator), GloMoSim, NetSim  and  COMNET, 

for MAC layer  NS2,NS3 and OPNET. The results are analysed and noticed the 

performance of TCP_WELCOME, AODV and DPCF on each corresponding 

layer.  We took all these protocols for the effective congestion control on each 

layer. 

3. Result 

This paper is related on the basis of how we can reduce the congestion and make 

the communication more reliable. In this paper we are proposing a frame work 

which allows TCP_WELCOME on Transport layer, AODV on Network layer, 

DPCF on MAC layer. All these protocols together will work successfully. The 

layered stack of OSI model offers the security and easy management of 

network. So the proposed system meets the basic advantages of layered 

architecture. 

4. Conclusion 

Many protocol stacks are present to reduce congestion in wireless network. 

Since it is very difficult to detect congestion in wireless network it is better to do 

congestion avoidance. So we reviewed a number of papers in that perspective. 

We propose a layer wise approach to reduce congestion in MANET (an ad-hoc 

network). We are suggesting TCP-Welcome on Transport layer, AODV on 

Network layer and DPCF on MAC layer.  The togetherness of these protocols 

can perform effectively in adverse situation. 
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