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ABSTRACT 

 

Data Communication Networks find their extensive utility in national security, 

commerce, education sector, social media interactions, voice telephony, Internet usage 

and multimedia streaming. Further, in recent times there has been an exponential growth 

in the number of its users and their demands. On the other side, with extensive 

developments in the field of microelectronics, wireless transmitters and receivers have 

become very popular and hence increased demand for electromagnetic spectrum usage. 

Since much of the spectrum has been licensed to wireless networks, spectrum scarcity is 

an unavoidable consequence. However, a recent survey of licensed networks [1] shows 

that a large portion of spectrum is underutilized. If only one can have a mechanism to 

identify the underutilized spectral bands and utilize them effectively, there is a large free 

electromagnetic spectrum out there for future applications. Cognitive Radio (CR) 

technology addresses the issues and techniques of utilizing the otherwise underutilized 

spectral bands and the networks based on cognitive radio concepts are inevitable 

consequences.  

 

To have efficient communications over cognitive radio based networks, cognitive radios 

must have low probability of false alarms and missed detections, and they also must avoid 

interference among themselves and more importantly with the licensed or primary users. 

In this thesis enhanced spectrum sensing scheme was proposed and incorporated in 

cognitive cell radio environment for increasing the capacity and to minimize the 

interference. Conventional spectrum sensing methods have the problem of missed 

detections and false alarms if there is little variation in the environment. As the secondary 

user has to sense the spectrum all the time, it has the past spectrum information with it. In 

the proposed enhanced spectrum sensing with the help of past spectrum information the 
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decision is made about primary users presence or absence and applied it in different 

traffic scenarios to check for improved throughput. We also investigated on Hybrid 

spectrum sharing scheme which will improve the throughput of both primary and 

secondary users.  

 

To administer cognitive radio network operations, a cognitive cell radio environment is 

considered. To increase the capacity and to minimize the interference in the network our 

first contribution [T4], enhanced spectrum sensing was proposed and incorporated. Then, 

to evaluate the performance of the proposed enhanced spectrum sensing in real world 

scenarios, easily available spectrum analyser was used for sensing the spectrum. 

Performance of spectrum sensing was characterised by both accuracy and efficiency, and 

more importantly the time taken to make a decision and also the complexity involved in 

doing so. We also proposed a simple detection technique based on a peak excursion 

threshold. The results show that proposed method works well and is amenable for 

practical implementation [T6].  

 

In our second contribution, analysis was done on how a mobile Cognitive user can relay 

the packets with good probability of detection and without causing interference to 

primary user to benefit the wireless infrastructure. The scenario considered in this work is 

as follows: The cognitive user who is away from base station has to decide whether to 

connect to a base station directly or to form a two hop connection via cognitive user 

relays. Enhanced spectrum sensing which is proposed in our first contribution is used to 

get ideal vacant bands and two important performance metrics are derived. Investigations 

were carried out on the probability of establishing a route and the expected duration that a 

route or connection can be sustained. The results were published in [T7].  
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In our third contribution, studies were made on the advantage of having collaboration 

between cognitive enabled small cell network and primary macro-cell. Different from the 

existing works, at spectrum sensing stage enhanced spectrum sensing is applied to avoid 

probability of false alarms and missed detections which has impact on spectral efficiency. 

Later power control optimization for secondary users known as Hybrid spectrum sharing 

is used for further improvement of spectral efficiency. Furthermore, the failed packets of 

Primary users are taken care by high ranked relays so as to decrease the average Primary 

user packet delay by 20% when compared between assisted Secondary user method and 

non-assisted Secondary user method [T1]. 

 

In our fourth contribution, we have applied all the algorithms and studies which we made 

in our previous contributions in the IoT application and we have developed an efficient 

routing algorithm for Cognitive radio enabled IoT applications. With the recent 

emergence and its wide spread applicability, Internet of Things (IoT) is placing pressure 

on network resources and most importantly on availability of spectrum. Spectrum scarcity 

is the issue to be addressed in networking within IoT. Equipping the IoT devices with 

cognitive radio capability will lead to a new dimension called cognitive radio enabled IoT 

devices. To achieve ON-demand IoT solutions and interference free communications 

cognitive radio enabled IoT devices will become an effective platform for many 

applications. The results were published in [T2].  
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