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Abstract— 

Cooperation has been recognized as an important mechanism to enhance connectivity and throughput in multi-

hop wireless networks, especially under varying channel conditions. One major problem of cooperation is t 

incurs energy and possibly delays costs. To a rational and selfish node these costs are worth incurring only if it 

receives at least comparable returns in the long term. In light of this, we propose a new incentive mechanism 

called bandwidth exchange (BE) where a node can delegate a portion of its bandwidth to another node in 

exchange for relay cooperation. a n-node wireless network over a fading channel and use a Nash Bargaining 

Solution (NBS) mechanism to study the benefits of BE in terms of rate and coverage gains In this paper we 

specifically study BE in the simple form of exchanging orthogonal frequency bands to provide incentives for 

relaying in a wireless network. Other forms of exchanging bandwidth such as delegation of time-slots or using 

spreading codes of different lengths are also possible. Using a Nash Bargaining framework, we explore the 

advantage of BE in both static and fading channels. 

 
 

 

I. INTRODUCTION 

 

            The cooperative forwarding from node to node is most important factor in wireless network. So the cost 

of forwarding is on the basis of power &delay time. The nodes flexibly exchange the transmission bandwidth as a 

means of providing incentive [10], for forwarding data, without increasing either the total bandwidth required or 

the total transmit power. Cooperative forwarding mechanism [1] [5] is categories in reputation based mechanism, 

credit based mechanism, network based mechanism & based on forwarding game. 

 In multi-hop wireless ad hoc networks [3], networking services are provided by the nodes themselves. As a 
fundamental example, the nodes must make a mutual contribution to packet forwarding in order to ensure an 

operable network. If the network is under the control of a single authority, as is the case for military networks and 

rescue operations, the nodes cooperate for the critical purpose of the network. However, if each node is its own 

authority, cooperation between the nodes cannot be taken for granted; on the contrary, it is reasonable to assume 

that each node has the goal to maximize its own benefits by enjoying network services and at the same time 

minimizing its contribution. This selfish behavior can significantly damage network performance. 

 These prior techniques often MIMIC the operation of a complex economy and their efficient operation requires 

such enablers as a stable currency, a system of credit or a hared understanding of what things are worth. In real 

economies, these enablers are achieved over long periods of time, and even with experience, the overall 

functioning of such economies is difficult to predict, a lesson we have learned frequently and with some pain. The 

main contribution of this project is to circumvent some of these difficulties by exploring the incentive induced 
from exchanging a fraction of individually pre assigned bandwidth among nodes, referred to as Bandwidth 

Exchange (BE) [10]. Specifically, whenever a node asks another node for cooperative forwarding, it delegates a 

portion of its frequency resource to the forwarder as immediate compensation for the forwarder’s loss. As will be 

shown shortly, compensation with bandwidth is advantageous over power, especially when the bandwidth 

available to each node is relatively scarce. This property also makes BE an important and attractive incentive 

mechanism for forwarding. 
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 This projects aims to determining under which conditions such cooperation without incentives can exist, while 

taking the network topology into account. Indeed, in reality, the interactions between nodes are not random, as 

they are determined by the network topology and the communication pattern in the network. We focus on the most 

basic networking mechanism, namely packet forwarding. We define a model in a game theoretic frame work [9] 

[10] and identify the conditions under which an equilibrium based on cooperation exists.  

A n-node wireless network over a fading channel and use a Nash Bargaining Solution (NBS) [4] 
mechanism to study the benefits of BE in terms of rate and coverage gains 

II. LITERATURE REVIEW 

In recent years, cooperative diversity has been proposed to improve the link reliability in wireless 

networks [4],where nodes can decide whether to cooperate and how to cooperate with other nodes, e.g., allocations 

of bandwidth, time, and power. To extend the lifetime of wireless sensor networks, references [3] propose the 

cooperative frameworks for wireless sensor networks with amplify-and forward (AF) and decode-and-forward 

(DF) relay strategies, respectively. The works in  only consider the node’s energy consumption, and ignore the 

throughput. References [5] present a symmetric cooperative model, which expects that each node can act as a 
source as well as a potential relay. In [10], an optimal bandwidth allocation strategy is proposed based on Nash 

bargaining solution (NBS) from cooperative game theory, and the power allocation problem is solved in [10] 

similarly The problem of non-cooperative mobile nodes in MANETs has been addressed in few works [11]. In [2], 

non-cooperative nodes are viewed as malicious, and methods to identify misbehaving users and to avoid routing 

through these nodes are presented. In [5], simple rules are used to determine on a packet-by-packet basis 

Besides authentication, confidentiality, integrity, availability, access control, and non repudiation being 

harder to enforce because of the properties of mobile ad-hoc networks, there are also additional requirements such 

as location confidentiality, cooperation fairness and the absence of traffic diversion. The lack of infrastructure and 

of an organizational environment of mobile ad-hoc networks offers special opportunities to attackers. Without 

proper security, it is possible to gain various advantages by malicious behavior: better service than cooperating 

nodes, saving power by selfish behavior; preventing someone else from getting proper service, extracting data to 
get confidential information, and so on. Nodes update their cost based on power usage and bandwidth. Sprite 

system for motivating cooperation among nodes is proposed in [11]. Every node sends a receipt which is the digest 

of received or forwarded packets, to a central service that is called Credit Clearance Service (CCS). Then, the CCS 

identifies the charge and credit to each node involved in the forwarding phase. 

 

III. PROPOSED FRAMEWORK 

 

The precise n-node NBS also seeks to yield proportionally fair average rate gains for all n nodes with 

mixed strategy profiles. However, it is practically infeasible to formulate if n is large, simply because the strategy 

space for each node grows exponentially as the number of nodes in the network increases. This prompts us to look 

for suboptimal solutions with much lower complexity. One such solution is based on restricting cooperation to 

two-hop forwarding. Since we also required that one forwarder for one source and no flow splitting, eventually 
cooperation happens only between disjoint pairs of nodes, each pair consisting of a source and a forwarder. It is 

then natural to approximate the n-node bargaining with a series of two-node bargaining which we call the pair 

wise n-node bargaining or simply pair wise bargaining. Pair wise bargaining achieves huge reduction in 

complexity by ignoring the interaction between different pairs - with pair wise bargaining, a node considers itself 

under outage if the direct link is out, but in fact it is under outage only if it does not successfully secure any 

cooperation either. 

   The sink partitions the nodes according to their positions. Specifically, nodes with distance between (n − 1) d 

and nd away from the sink forms a group denoted by group n. The sink sends the partition information to the 

nodes in group n via the control channel. We set n = 1 at the beginning the ink broadcasts the updated partition 

information to the nodes. When node i receives the partition information, it joins the corresponding group and 

starts to cooperate. 
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Fig.  Flow chart of implementation. 

 

A. Selection Policies 

Pair wise bargaining in a n-node network implies that each forwarder may have to select one from many 

sources to cooperate with, while each source select one from many forwarders. Thus we must address how a 

forwarder determines which request to be granted and how a source determines which cooperating forwarder to 

follow. Both issues are called selection policies. 
 

IV. METHODOLOGY 

 

Pair wise bargaining requires a certain amount of message exchange between the source nodes and the 

forwarder nodes. In addition to sending the updated estimates back to the source nodes, the forwarder needs to 

send an acknowledgement to the source that it decides to cooperate with. Similarly, a source node receiving an 

acknowledgement of cooperation will make a decision whether to accept the offer and sends an acknowledgement 

back to the forwarder before it proceeds to data transmission. In this section, we will present distributed algorithms 

of BE with NBS.  

 

A. Parameter Estimation - 
In particular, a forwarder needs Pij, Pji parameters to calculate its decision. Thus these parameters are 

estimated at the forwarder side and are communicated to the source side by message exchange. For BE with NBS, 

larger network overhead is incurred Rmin i and Rmin j are prescribed parameters, which can be exchanged 

through messages once and for all. we assume channel statistics remain unchanged and channel realizations 

independent across slots.  

 

B. Distributed Algorithm for n-Node Pair wise Bargaining- 

In this subsection we will seen BE with NBS. At the beginning of each slot, if a node’s direct link is 

under outage, it automatically becomes a potential source and executes Source Node i; otherwise it becomes a 

potential forwarder and executes Forwarder Node j. All nodes register the variables for calculate or receive from 
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other nodes through messages across slots. We assume i represent a general source and j a general forwarder and 

give the distributed for both source and forwarder sides in terms of i and j.  

 

I-CONCLUSION 

 

 In this paper we studied an incentive mechanism called bandwidth exchange for relay cooperation in a multi-
hop ad hoc network to enhance connectivity and throughput. Because relaying possibly incurs energy and delay 

costs, relay cooperation usually is not guaranteed. However, by delegating a portion of its bandwidth to the 

potential relay, a source node has a better chance to stimulate relay cooperation. BE as a simple incentive 

mechanism triggers wider cooperation. Under the framework of Nash Bargaining, we illustrated the significant 

improvement in N-node network where more practical models with traffic will be included. A more sophisticated 

strategy space to each node, rather than simply cooperation or noncooperation, will also be studied 
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