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                     Abstract
In this chapter, we present the Rate-Adaptive Probabilistic (RAP) framework for spectrum sensing and management that allows multiple low-complexity cognitive radio users to fairly share the available spectral opportunities without inter-flow communication. The RAP framework exploits coordinated random spectrum selection approach to relax the hardware requirements of the cognitive radio transceiver. For such a random spectrum selection, the RAP framework adopts a non-greedy rate-adaptive probabilistic transmission policy that adapts the transmission parameters based on the interference scenario to: (1) allow the cognitive senders to better explore spectral opportunities regardless of the inaccuracy of spectrum sensing, and (2) enable multiple cognitive radio flows to share the available opportunities in a distributed manner without explicit inter-flow coordination. Then, we present RAP-MAC as the protocol realization of the framework.
Keywords
	Spectral Opportunities
	Cognitive Radio
	Spectrum Selection
	Secondary Sender
	Common Control Channel

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    
                        
                    

                    

                    

                     References
	Liu, H., Krishnamachari, B.: Randomized strategies for multi-user multi-channel opportunity sensing. In: Proceedings of IEEE CCNC Cognitive Radio Networks Workshop, Las Vegas, NV (2008)

                    Google Scholar 
                

	Liang, Z., Liu, W., Zhou, P., Gao, F.: Randomized multi-user strategy for spectrum sharing in opportunistic spectrum access network. In: Proceedings of IEEE ICC Workshops, Beijing, China (2008)

                    Google Scholar 
                

	Rappaport, T.: Wireless communications, principles & practice. Prentice Hall, Englewood Cliffs (1996)

                    Google Scholar 
                

	Khattab, A.: The case for SIMO random access in multi-antenna multi-hop wireless networks. Wireless Networks (ACM/Springer) 17(7), 1649–1665 (2011)

                    Google Scholar 
                

	Zhao, Q., Tong, L., Swami, A., Chen, Y.: Decentralized cognitive MAC for opportunistic spectrum access in ad hoc networks: A POMPD framework. IEEE J. Sel. Area. Comm. 25(3), 589–600 (2007)
Article 
    
                    Google Scholar 
                

	Wang, F., Krunz, M., Cui, S.: Price-based spectrum management in cognitive radio networks. IEEE J. Sel. Top. Signal Process. 2(1), 74–87 (2008)
Article 
    
                    Google Scholar 
                

	Salameh, H.B., Krunz, M., Younis, O.: MAC protocol for opportunistic cognitive radio networks with soft guarantees. IEEE Trans. Mobile Comput. 8(10), 1339–1352 (2009)
Article 
    
                    Google Scholar 
                

	Huang, S., Liu, X., Ding, Z.: Optimal transmission strategies for dynamic spectrum access in cognitive radio networks. IEEE Trans. Mobile Comput. 8(12), 1636–1648 (2009)
Article 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Electronics and Electrical Communications Engineering, Cairo University, Giza, Egypt
Ahmed Khattab

	The Center for Advanced Computer Studies, University of Louisiana at Lafayette, Lafayette, LA, USA
Dmitri Perkins & Magdy Bayoumi


Authors	Ahmed KhattabView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dmitri PerkinsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Magdy BayoumiView author publications
You can also search for this author in
                        PubMed Google Scholar







 Rights and permissions
Reprints and permissions


 Copyright information
© 2013 Springer Science+Business Media New York


 About this chapter
Cite this chapter
Khattab, A., Perkins, D., Bayoumi, M. (2013).  Rate-Adaptive Probabilistic Approach for Opportunistic Spectrum Access.

                     In:  Cognitive Radio Networks. Analog Circuits and Signal Processing. Springer, New York, NY. https://doi.org/10.1007/978-1-4614-4033-8_5
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-1-4614-4033-8_5

	Published: 23 July 2012

	
                            Publisher Name: Springer, New York, NY

	
                                Print ISBN: 978-1-4614-4032-1

	
                                Online ISBN: 978-1-4614-4033-8

	eBook Packages: EngineeringEngineering (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.205.43.164
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



