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Background and Motivations 

Internet of Things in 2020 

 35 Billions things will be connected to the 
internet. 

 4 times devices than the population of the 
whole world. 

 

Important Questions 

 Where do we find the bandwidth and battery 
power? 

 How to create an efficient communications 
system?  
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Channel Coding 

 Shannon’s communication theory [1] states that 

reliable communications can be achieved whenever the 

transmission rate is lower than the channel capacity. 

 Turbo codes [2], LDPC codes [3] are power-efficient 

channel coding schemes considered in the various 

standards.  
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Coded Modulation 

 Jointly optimized coding and modulation schemes 

(TCM, BICM) [4] are bandwidth-efficient schemes. 

 Turbo-Coded Modulation [5] and Turbo-Trellis 

Coded Modulation (TTCM) [4,6] are both power- and 

bandwidth-efficient.   
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Cooperative Communications 

 Multiple-Input Multiple-Output (MIMO) [7] channels 

exhibit a higher capacity than Single-Input Single-

Output (SISO) channels.  

 BUT small device: correlation of signals. 

 User Cooperation: independent fading and diversity 

gain [8]. 
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Cooperative Communications 

 Cooperative communications can increase the 

capacity, transmission reliability, energy efficiency and 

coverage area of the overall system. 
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The LTE-Advanced standard has also considered relaying techniques. 

 

 

 

 
 



User Cooperation 
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User Cooperation Game 
 None cooperative game [9]: 

Primary Users (PUs) compete to get the best Cognitive 
User (CU) to relay their signals.  

 Cooperative game [10]: 

PUs give up any futile competition and cooperatively take 
turns, one at a time, to access the available CUs. 

Convergence to an equilibrium is enforced by the threat of 
limited-period punishment. 
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Thank You. 

Our related works can be found from the links below: 

http://www.wireless.ecs.soton.ac.uk/res/int/cooperation 

http://www-mobile.ecs.soton.ac.uk/newcomms/?q=res/int/cooperation 
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