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MSc Independent Study Extended Abstract: An Investigation of MAC protocols for Vehicular Communications Spyros Tsevas



Athens Information Technology (AIT)



Supervised by Prof. Gregory Yovanof Abstract The goal of this thesis is to present and discuss recent advances in the development of wireless vehicular ad hoc networking (VANET) technologies. Based on short- to medium-range communication systems (vehicle-to-vehicle and vehicle-to-roadside), vehicular ad hoc networks will enable vehicular safety applications (including collision and other safety warnings) as well as nonsafety applications (like real-time traffic congestion and routing information, high-speed tolling, mobile infotainment, and many others). In this work we present an overview of the major MAC schemes concerning wireless ad hoc communication between vehicle and roadside equipment (infostations). The MAC models that we examined within this context are 802.11-based or 802.11related in the sense that the MAC protocol either extends an existing version of 802.11 or propose an alternative implementation of the protocol itself. Significant interest has been paid to the novel DSRC/WAVE family of protocols as well as the 802.11p extension.



Overview and Discussion Fourth generation (4G) mobile communication systems are expected to offer enhanced convenience, stable system performance, high reliability and security. Within this context, telematics applications and especially those targeting the vehicular environment are going to hold a prominent position, since up to now the existing 3G networks could not account for the provisioning of demanding applications with strict Quality of Service (QoS) guarantees at high vehicular speeds. Motives such as the reduction in the number of road accidents or the limitation of the traffic congestion along with the growing interest in mobile commerce applications, have led most Intelligent Transportation Systems (ITS) applications and services to rely on data exchanged between the vehicle and the roadside infrastructure (V2R) and between vehicles (V2V). Up to now, there have been two main approaches in developing wireless PHY and MAC protocols for Vehicular Ad hoc Networks (VANETs) and InterVehicle Communications (IVC) in general. Their main difference lies in the adopted radio interface. The first approach is based on existing short-range Wireless LAN (WLAN) physical layers, such as that of the IEEE 802.11 protocol family, while the other one extends 3G cellular technology, i.e., CDMA, for decentralized access. The advantage of the first approach is its inherent support for distributed 1



coordination in ad hoc mode and the abundance of non-expensive 802.11 enabled devices, but the flexibility of radio resource assignment and of transmission rate control is low. On the contrary, 3G extensions have the potential of high granularity for data transmission and flexible assignment of radio resources due to the CDMA component, but suffer from the complexity of designing a coordination function in ad hoc mode. Moreover, the higher data rates that the WLAN-like protocols offer along with the wide spectrum of available services ranging from safetyoriented to commercial applications makes them a more appealing alternative for IVCs. This thesis presents an overview of the major MAC schemes concerning wireless ad hoc communication between



vehicle



and



roadside



equipment (infostations). The MAC



MAC



Key Features



Strong Points



Weak Points



DMAC



Uses directional antennas and implements a Sectorwise RTS-CTS transmission mechanism



Improved throughput, low end-toend delay



Node density and mobility affects the performance of the protocol



MV-MAX



Opportunistic, deals with 802.11 anomaly by allocating the wireless medium to the vehicles experiencing the best SNR.



Improved throughput



Unfair, inappropriate for “urgent” data



CVIA



Uses single-hop vehicle clusters and mitigates the hidden node problem by dividing the road into segments and controlling the active time of each segment.



High end-toend throughput, better fairness in bandwidth usage



Gateways are assumed to be fixed and exclusive. Proposed for linear highway segments



VMESH



Oriented to throughput sensitive applications, uses the CCH for out-of-band distributed reservation based TDMA in the SCH



Improved throughput and delay in heavy load



Might exhibit higher delays than CSMA/CA in light load, control channel overhead



VeSOMAC



Oriented to safety applications, distributed TDMA in-band slot allocation



Delay sensitive



Only V2V oriented, unsuitable for frequently changing topologies



models that we examined within this context are 802.11-based or 802.11-related in the sense that the MAC protocol either extends an existing version of 802.11 or propose



an



alternative



implementation of the protocol itself. Although many of the protocols we examined seem to appeal very well to V2V or V2I applications the interest of the research community as well as the industry is focused on the so called Dedicated Communications



Short (DSRC)



Range and



wireless access in the vehicular environment (WAVE) family of protocols that is going to offer a unified context for vehicular (V2V and V2I) communications. The aforementioned protocols will be



Table 1: Proposed MAC schemes 1



based on the 802.11p protocol that is still in standardization phase. 802.11p defines major enhancements to 802.11 protocol such as data exchange between high speed vehicles and between the vehicles and the roadside infrastructure. DSRC/WAVE family of protocols may provide the necessary background vehicular for safety applications such as collision and other safety warnings but does not offer much space for non-safety applications like mobile infotainment that will allow a broader commercialization of this technology along with the integration of 2



value-adding services to it. That’s why considerable effort should be made to expand and/or combine the proposed solutions in order to cover a broader spectrum of applications. The creation of high-performance, highly reliable, highly scalable, and secure VANET technologies presents an extraordinary challenge for the wireless industry and research community. A high degree of communication reliability is needed under unfavorable conditions. Clearly, the specificity of vehicular ad hoc networks in terms of mobility behavior and applications scenarios and requirements makes VANET research an exciting and demanding application- and purpose-driven sub-discipline of wireless networking. A summary of the MAC schemes described in this thesis is given in Error! Reference source not found.. In conclusion, the development of high-performance, highly reliable, highly scalable and secure IVC technologies that can support a wide range of network topologies, application requirements and user needs presents an extraordinary challenge for the wireless industry and research community. A high degree of communication reliability is needed under unfavourable conditions. Clearly, the specificity of vehicular ad hoc networks in terms of mobility behaviour and application scenarios and requirements makes IVC research an exciting and demanding application- and purpose-driven sub-discipline of wireless 4G networking.



Selected References http://grouper.ieee.org/groups/scc32/dsrc/index.html Bergamo, D. Maniezzo, K. Yao, M. Cesana, G. Pau, M. Gerla and D. Whiteman, “IEEE 802.11 wireless network under aggressive mobility scenarios”, Proc. ITC 2003, October 2003 Blum and A. Eskandarian, “A reliable link-layer protocol for robust and scalable intervehicle communications”, IEEE Transactions on Intelligent Transportation Systems, vol. 8 (1), pp. 4-12, 2007 Chigan, V. Oberoi and J. Li, ”RPB-MACn: A relative position based collision-free MAC nucleus for vehicular ad hoc networks”, IEEE GLOBECOM, 2007 Choi, S. Choi, Y. Seokt, T. Kwon and Y. Choi, “A Solicitation-based IEEE 802.11p MAC Protocol for Roadside to Vehicular Networks”, 2007 Mobile Networking for Vehicular Environments, pp.91-96, 11-11 May 2007 Cottingham, I. J. Wassell and R. K. Harle, “Performance of IEEE 802.11a in Vehicular Contexts”, IEEE VTC, April 2007. Ebner, H. Rohling, L. Wischhof, R. Halfmann and M. Lott, “Performance of UTRA TDD ad-hoc and IEEE 802.11b in vehicular environments”, Proc. IEEE VTC, April 2003 Eichler, “Performance Evaluation of the IEEE 802.11p WAVE Communication Standard”, IEEE VTC 2007, vol. 66 , pp.2199-2203, Sept. 30 - Oct. 3, 2007 Fang and B. Bensaou, “A novel topology-blind fair medium access control for wireless LAN and ad hoc networks”, Proc. of IEEE ICC’03, May 2003 Gass, J. Scott and C. Diot, “Measurements of in-motion 802.11 networking”, Proc. IEEE WMCSA, 2006 Hadaller, S. Keshav and T. Brecht, “MV-MAX: improving wireless infrastructure access for multi-vehicular communication”, SIGCOMM 2006



3



Heusse, F. Rousseau, G. Berger-Sabbatel and A. Duda, “Performance Anomaly of 802.11b”, IEEE INFOCOM, 2003 Jing and S. Roy, “MAC for dedicated short range communications in intelligent transport system”, IEEE Communications Magazine, vol. 41(12), pp. 60-67, Dec. 2003 Korkmaz, E. Ekici and F. O zgu ner, “A new high throughput Internet access protocol for vehicular networks”, 2nd ACM International Workshop on Vehicular Ad Hoc Networks, pp. 89-90, 2006 Lam, “Packet Broadcast Networks - A Performance Analysis of the RALOHA Protocol”, IEEE Trans. on Computers, vol. C-29, no.7, pp.596-603, July 1980 Liu, J. McNew and R. Trerotola, “Wireless LAN extensions for vehicular environments and the control channel capacity”, IEEE Vehicular Technology Conference, 60 (5), pp. 3210-3213, 2004 Ott and D. Kutscher, “Drive-thru internet: IEEE 802.11b for "automobile" users”, Proc. IEEE INFOCOM, pp. 362373, 2004 Sadashivaiah, “Performance evaluation of Directional MAC protocol for Inter-vehicle communication”, IEEE VTC 2005, vol. 4, 30 May-1 June 2005 Singh, N. Bambos, B. Srinivasan and D. Clawin, “Wireless LAN performance under varied stress conditions in vehicular traffic scenarios”, Proc. IEEE VTC, vol. 2, Fall 2002 Steger, P. Radosavljevic and P. Frantz, “Performance of IEEE 802.11b Wireless LAN in an Emulated Mobile Channel”, Proc. IEEE VTC, April 2003 Tan and J. Guttag, “Time-based Fairness Improves Performance in Multi-rate Wireless LANs”, USENIX Annual Technical Conference, 2004 Wellens, B. Westphal and P. Mahonen, “Performance Evaluation of IEEE 802.11-based WLANs in Vehicular Scenarios”, IEEE VTC 2007, vol. 65, pp.1167-1171 Wu, M. Palekar, R. Fujimoto, R. Guensler, M. Hunter, J. Lee and J. Ko, “An empirical study of short range communications for vehicles”, Proc. ACM VANET, pp. 83–84, 2005 Yoo, J.-H. Choi, J.-H. Hwang and C. Yoo, “Eliminating the Performance Anomaly of 802.11b”, Lecture Notes in Computer Science, vol. 3421, pp. 1055–1062, 2005 Yu and S. Biswas, “A Self-Organizing MAC Protocol for DSRC based Vehicular Ad Hoc Networks”, ICDCSW '07, pp.88-88, 22-29 June 2007 Yu and S. Biswas, “Impacts of Radio Access Protocols on the Performance of DSRC based ITS Applications”, 7th Int’l Conf. on ITS , pp.1-6, 6-8 June 2007 Zang, L. Stibor, B. Walke, H.-J. Reumerman and A. Barroso, “Towards Broadband Vehicular Ad-Hoc Networks – The Vehicular Mesh Network (VMESH) MAC Protocol”, Proc. of IEEE Wireless Communications and Networking Conference, Hong Kong, March, 2007 Zang, L. Stibor, B. Walke, H.-J. Reumerman and A. Barroso, “A Novel MAC Protocol for Throughput Sensitive Applications in Vehicular Environments”, IEEE VTC, 2007



4



























[image: Extended abstract]
Extended abstract












[image: Extended Abstract -]
Extended Abstract -












[image: Extended Abstract]
Extended Abstract












[image: ASEG Extended Abstract]
ASEG Extended Abstract












[image: tutorial & independent study]
tutorial & independent study












[image: Theoretical study of an abstract bubble vibration model]
Theoretical study of an abstract bubble vibration model












[image: instructions for preparation of extended abstract - PhD Seminar 2006]
instructions for preparation of extended abstract - PhD Seminar 2006












[image: Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar]
Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar












[image: Preparation of Extended Abstract for NS2008 Conference Proceeding]
Preparation of Extended Abstract for NS2008 Conference Proceeding












[image: Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar]
Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar












[image: Extended Abstract for ICFSMA 2011, Dresden]
Extended Abstract for ICFSMA 2011, Dresden












[image: Extended Abstract - Open Repository of National Natural Science ...]
Extended Abstract - Open Repository of National Natural Science ...












[image: Independent Study: A Photodiode Detector]
Independent Study: A Photodiode Detector












[image: Independent Study Band - Syllabus.pdf]
Independent Study Band - Syllabus.pdf












[image: MSC SINFONIA]
MSC SINFONIA












[image: An extended edge-representative formulation for ... - ScienceDirect.com]
An extended edge-representative formulation for ... - ScienceDirect.com












[image: CertBus-Motorola-Solutions-MSC-331-Study-Materials-Braindumps ...]
CertBus-Motorola-Solutions-MSC-331-Study-Materials-Braindumps ...












[image: CertBus-Motorola-Solutions-MSC-235-Study-Materials-Braindumps ...]
CertBus-Motorola-Solutions-MSC-235-Study-Materials-Braindumps ...












[image: CertBus-Motorola-Solutions-MSC-431-Study ...]
CertBus-Motorola-Solutions-MSC-431-Study ...












[image: CertBus-Motorola-Solutions-MSC-431-Study-Materials ...]
CertBus-Motorola-Solutions-MSC-431-Study-Materials ...












[image: Abstract]
Abstract















MSc Independent Study Extended Abstract: An ...






Korkmaz, E. Ekici and F. Ozguner, â€œA new high throughput Internet access ... B. Walke, H.-J. Reumerman and A. Barroso, â€œTowards Broadband Vehicular Ad-Hoc ... 






 Download PDF 



















 114KB Sizes
 0 Downloads
 225 Views








 Report























Recommend Documents







[image: alt]





Extended abstract 

'DEC Systems Research Center, 130 Lytton Av- enue, Palo-Alto ... assigned to any server, (we call such tasks un- .... (the optimum off-line algorithm) runs task.














[image: alt]





Extended Abstract - 

the early 1990s, Sony entered the market and secured a leading position due to ...... of Humanities and Social Sciences, Rose-Hulman Institute of Technology.














[image: alt]





Extended Abstract 

Keywords: Limit angular speed, Von Mises criterion, Annular Disk. ..... It is also quite obvious that for disks without attached masses, failure always occurs at the ...














[image: alt]





ASEG Extended Abstract 

out a perfectly focused image at the zero correlation lag. However, there are other classes of penalty functions that can be used in the ASM-IDT inversion procedure; e.g., ones that compensate for illumination irregularities (Yang et al., 2012) or mo














[image: alt]





tutorial & independent study 

Student takes the other two forms to instructor for signature (and course description in the case of independent study). 5. Student takes forms to English ...














[image: alt]





Theoretical study of an abstract bubble vibration model 

we refer to [20] and to [18]. In particular, one of the most difficult issues raised by diphasic flows is the numerical handling of interfaces. That is why an accurate resolution requires an adaptive mesh refinement technique to avoid any diffusion o














[image: alt]





instructions for preparation of extended abstract - PhD Seminar 2006 

May 25, 2005 - [5] Ana N. MladenoviÄ‡: â€œToroidal shaped permanent magnet with two air gapsâ€�, International PhD-Seminar â€œNumerical. Field Computation and Optimization in Electrical Engineer- ingâ€�, Proceedings of Full Papers, Ohrid, Macedonia, 














[image: alt]





Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar 

used on the server at PSC to monitor in real-time the characteristics of the TCP ... [5] B. Tierney, â€œInformation on critical Linux TCP bug for high-speed WAN ...














[image: alt]





Preparation of Extended Abstract for NS2008 Conference Proceeding 

[3] I. Streeter, G.G. Wildgoose, L. Shao, R.G. Compton,. Sens. Actuators B 133 (2008) 462. [4] W. Zhao, J.J. Xu, Q.Q. Qiu, H.Y. Chen, Biosens. Bioelectron. 22 (2006) 649. [5] N. Gibson, O. Shenderova, T.J.M. Luo, S. Moseenkov, V. Bondar, A. Puzyr, K.














[image: alt]





Extended Abstract 1 Experiences Using Web100 ... - Semantic Scholar 

Experiences Using Web100 for End-to-End Network Performance Tuning for Visible .... used on the server at PSC to monitor in real-time the ... Tuned Bandwidth.














[image: alt]





Extended Abstract for ICFSMA 2011, Dresden 

2 Photonic jet interpretation in wave optics scope. In the following discussion, we consider an unpolarised harmonic plane wave, with a wavelength in vacuum Î», which propagates along the z-axis in a free ..... [6] Lee, S.-H., et al., Characterizing 














[image: alt]





Extended Abstract - Open Repository of National Natural Science ... 

ations, whereas the benchmark in the competitive analysis is an optimal mechanism that knows the value distribution. We propose a mechanism Î“1 which obtains constant competitive ratios under various valuation models. We also conduct numerical simula














[image: alt]





Independent Study: A Photodiode Detector 

May 9, 2006 - formed in the depletion region are forced apart by an electric field, with ..... The light levels were measured with a light meter, the noise with a ...














[image: alt]





Independent Study Band - Syllabus.pdf 

you! Whoops! There was a problem loading this page. Independent Study Band - Syllabus.pdf. Independent Study Band - Syllabus.pdf. Open. Extract. Open with.














[image: alt]





MSC SINFONIA 

Mar 18, 2015 - R 6 200. R 3 100. Ocean View Cabin. 7 000. 3 500. Balcony Cabin ..... lking Track. Power Wa lking Track. Pasha Club Disco. Galaxy. Video.














[image: alt]





An extended edge-representative formulation for ... - ScienceDirect.com 

1 Introduction. Let G(V,E) be a graph with weights wij on each edge ij of E. The graph partitioning problem consists in partitioning the nodes V in subsets called.














[image: alt]





CertBus-Motorola-Solutions-MSC-331-Study-Materials-Braindumps ... 

... more apps... Try one of the apps below to open or edit this item. CertBus-Motorola-Solutions-MSC-331-Study-Materials-Braindumps-With-Real-Exam.pdf.














[image: alt]





CertBus-Motorola-Solutions-MSC-235-Study-Materials-Braindumps ... 

... more apps... Try one of the apps below to open or edit this item. CertBus-Motorola-Solutions-MSC-235-Study-Materials-Braindumps-With-Real-Exam.pdf.














[image: alt]





CertBus-Motorola-Solutions-MSC-431-Study ... 

... more apps... Try one of the apps below to open or edit this item. CertBus-Motorola-Solutions-MSC-431-Study-Materials-Braindumps-With-Real-Exam.pdf.














[image: alt]





CertBus-Motorola-Solutions-MSC-431-Study-Materials ... 

Page 1. Whoops! There was a problem loading more pages. Retrying... CertBus-Motorola-Solutions-MSC-431-Study-Materials-Braindumps-With-Real-Exam.pdf.














[image: alt]





Abstract 

Location: BiogeografÃa de Medios Litorales: DinÃ¡micas y conservaciÃ³n (2014), ISBN 978-84-617-. 1068-3, pages 185-188. Language: Spanish. Near the town of ...


























×
Report MSc Independent Study Extended Abstract: An ...





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.
















