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A Game Theoretic Approach to CSMA/CA Networks Davood Shamsi



I. I NTRODUCTION Consider N users that communicate which share a common communication media (e.g., a wireless scheme). There is one server that each user want to talk with. If users transmit simultaneously, the transmitted packets would collide and both packets are lost. Users should behave rationally to accommodate the transmission. A common practice to solve collision problem is the binary exponentially backoff. If a user sends a packet and transmission fails due to collision, it waits a random time W and retransmit again. If transmission was not successful again, the user increases the waiting time. If all users follow binary exponentially backoff, then a minimum rate is guaranteed for all users. This procedure in used in IEEE 802.11 protocol. However, there is no reason that make all users to follow the same backoff. If a user is willing to pay more, we should be able to provide him/her a higher rate. The higher rate can be achieved by letting the user to wait for a shorter time (a shorter contention windows). The main question here is how to set the price for different waiting times. If we setting too cheap, then every one would asks for a short waiting time and the system would collapse. The expensive price would keep users away from the short waiting times and then channel would be free for most of the time. The price should be set such that total social welfare is maximized. Cagalj et al. [7] study the cheating opportunities in the CSMA/CA networks. They model the cheater users in the presence of normal users. The cheating users can keep their waiting time (after the collision) constant while normal users follow the binary exponentially backoff. They show that by cheating, a user can increase its rates by more than 100 times! They study the Nash equilibrium of the game and show that total throughput of the system is very low. Altman et al. [8] study retransmission in slotted ALOHA. They analyze equilibrium and optimal February 1, 2010
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retransmission probabilities. A retransmission pricing mechanism is introduced to reach a better Nash equilibrium. In another work, WeiZhao et al. [6] address individual selfish behavior in the packet routing. They show that VCG is not an appropriate payment mechanism in this problem and they introduce a mechanism that incur an equilibrium with high social welfare. For more resources on application of game theory in wireless network see [4] [3] [1] [2] [4]. II. M ODEL We assume N users send data to a receiver. Time is slotted and they can send a new message at times ti , i = 1 . . . ∞ (Here assume ti = i). For simplicity we assume all users are symmetric and have the same channel and data rate. i.e., at start of each time slot ti , each user can start sending a message. It takes δ seconds to transmit the message block. If no one else sends any message between ti and ti + δ, then message can be received by base station (receiver) correctly; otherwise collision would happen and both messages would be lost. A waiting time Wi is assigned to each user. If collision happens, all users who participated in collision would back off for a random time with mean 2Wi . In the next consequent collision, the user back off for a random time with mean 4Wi and so on. After a successful transmission, the back off time is reset to Wi again. Users with small waiting time Wi with high probability have higher rates. Thus, if someone is willing to pay more, he/she should have a higher data rate. Thus, we assume a bidding mechanism for waiting time allocation. Traffic Model: We assume at beginning of each time slot, every user might start transmitting a new message with probability p. (if it is not already sending a message). Each user i specifies a waiting time Wi and the price pi which is willing to pay for the waiting time. The auctioneer decides to accept some users and deny others. Users should be accepted (to transmit) such that total welfare is maximized. The total welfare is defined as total throughput of the system. I am planning to use VCG mechanism for pricing and allocation. In this view, we allocate waiting time to users until we reach the limit of the system (adding one more user would decrease total throughput of the system). Then, we charge each user based on his/her effect on the network.
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Utility of each user can be defined as a function of its rate and the price pays to the auctioneer. The mechanism should be designed such that users do not violate the constraints. Note, as suggested in [5], the server (receiver) can force users to use specific waiting time(contention window). In this model, a user can bid for different waiting times. To find optimal number of users in the system (considering their waiting times), I might use analytical results in this area or simulation. I have to read more about this problem and figure out if the analytical results already available can be applied in this scenario.



Fig. 1.



A MAC system with N users.
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by letting the user to wait for a shorter time (a shorter contention windows). ... ti and ti +Î´, then message can be received by base station (receiver) correctly;. 






 Download PDF 



















 47KB Sizes
 3 Downloads
 223 Views








 Report























Recommend Documents







[image: alt]





A Game Theoretic Approach to CSMA/CA Networks 

If we setting too cheap, then every one would asks for ... analytical results in this area or simulation. ... an important transaction over the internet you are willing to pay more than a person who just brows ... However, by best of my knowledge,.














[image: alt]





A Game-Theoretic Approach to Apprenticeship ... - Semantic Scholar 

The following lemma, due to Kearns and Singh [4] (Lemma 7), shows that MZ is essentially a pessimistic estimate for M. Lemma 3. Let M = (S, A, Î³, Î¸, Ï†) be a MDP/R where Ï†(s) âˆˆ [âˆ’1, 1]k, and let Z âŠ†SÃ—A. Then for all w âˆˆ Sk and Ïˆ âˆˆ Î¨, 














[image: alt]





A Game-Theoretic Approach to Apprenticeship ... - Semantic Scholar 

[1] P. Abbeel, A. Ng (2004). Apprenticeship Learning via Inverse Reinforcement Learning. ... Near-Optimal Reinforcement Learning in Polynomial Time. Ma-.














[image: alt]





A Game Theoretic Approach to Distributed Coverage of Graphs by ... 

A Game Theoretic Approach to. Distributed Coverage of Graphs by. Heterogeneous Mobile Agents. A. Yasin YazÄ±cÄ±oË˜glu âˆ— Magnus Egerstedt âˆ— Jeff S. Shamma ...














[image: alt]





A Search-Theoretic Approach to Monetary Economics 

We use information technology and tools to increase productivity and facilitate new forms ... Minneapolis or the Federal Reserve System. 1There is a voluminous ...














[image: alt]





A Search-Theoretic Approach to Monetary Economics 

and Department of Economics, University of Min- nesota ... tion, the University of Pennsylvania Research Founda- ..... fines a correspondence from fl to best re-.














[image: alt]





A Process-Theoretic Approach to Supervisory Control ... 

change during product development. This issue in control software design gave rise to supervisory control theory of discrete-event systems [1], [2], where ...














[image: alt]





A Game-Theoretic Model for a Bidirectional Bluetooth ... 

and PDAs (Personal Digital Assistant) or laptops. In addition, the piconets formed by Bluetooth can be useful for example in a meeting, where all participants ...














[image: alt]





game theoretic models of computation 

Dec 15, 2004 - he has suffered the most); Daniel Peng (for hosting me in Princeton where i actually ... Definition 1.2.1. A Game can be defined as interaction between rational decision makers. Game theory provides us with a bag of analytical tools de














[image: alt]





A Game theoretic Power Control algorithm with Pricing ... 

Distance d; Mr -Transmitting antenna; ... mean path gain at a reference distance d = 1 km, s is a log- .... his Masters degree in Communication system.














[image: alt]





Information Theoretic Approach to Extractive Text ... 

A Thesis. Submitted For the Degree of. Doctor of Philosophy in the Faculty of Engineering by. G.Ravindra. Supercomputer Education and Research Center. Indian Institute of Science. BANGALORE â€“ 560 012. FEBRUARY 2006. Page 2. i [email protected]. FEBRUARY














[image: alt]





Adaptive Multi-Robot Coordination: A Game-Theoretic ... 

Analyzing and visualizing multiagent rewards in ... [8] J. R. Galbraith. Designing Complex Organizations. ... Collective intelligence, data routing and braess' ...














[image: alt]





A GAME THEORETIC FRAMEWORK FOR INCENTIVE ... 

the biggest multimedia social networks on the internet, con- sisting of self-organized ..... We fix the ration between DSL peers and cable peers as 4:6. The video ...














[image: alt]





A GAME THEORETIC FRAMEWORK FOR COLLUDER ... 

ing, where a group of attackers work together to undermine the trac- ing capability. To provide reliable traitor tracing and support mul- timedia forensics, multimedia fingerprints should resist multi-user collusion as well as single-copy attacks and














[image: alt]





Hypocrisy and Hypocrites: A Game-Theoretic Note 

2130 Fulton Street, San Francisco, CA 94117; Visiting Professor,. Department of Agricultural and Resource Economics, University of. California at Berkeley .... would be church attendance and attendance at prayer meetings and. Bible studies, baptism, 














[image: alt]





AN ESTIMATION-THEORETIC APPROACH TO ... - Research at Google 

and spatially neighboring pixels to build statistical models for noise filtering, this work first ..... and R. Ponti, â€œStatistical analysis of the 2D-DCT coeffi- cients of the ...














[image: alt]





A Game-Theoretic Formulation of the Homogeneous ... 

sizes, in which case we call it a heterogeneous system (for example [6]). Alternatively .... Definition 2: Game-theoretic self-reconfiguration can be formulated as a .... level of cohesion among the agents, but without incurring costly global ...














[image: alt]





An ESP Decision-Theoretic Approach 

Nov 6, 2011 - 0 } P-a.s. where âŠ” denotes a union of disjoint sets. Proof. Adapt proof of Proposition 2.5. â–¡. 4.2. Hypothesis testing. Standard classical tests correspond to standard classical confidence intervals. Thus they are not robust to the 


























×
Report A Game Theoretic Approach to CSMA/CA Networks





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















