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Abstract— Opportunistic spectrum access has become a high priority research area in the past few years. The motivation 
behind this actively researched area is the fact that the limited spectrum available is currently being utilized in an inefficient 
way. The complete wireless spectrum is assigned and reserved, but not necessarily being used. At the same time, the demand 
for innovation in wireless technology is growing. Since there is no room in the wireless spectrum to allocate significant 
frequency bands for future wireless technologies, the only recourse is to increase utilization of the spectrum. To achieve this, 
we must find a way to share the spectrum. This Paper Surveys the problem of the Dynamic Spectrum Access in Cognitive 
radio Networks. 
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I.INTRODUCTION 

Cognitive wireless [1] is an a promising technology that can be utilized to enhance the utilization efficiency of wireless 
spectrum, by permitting secondary user (SU) webs to co-exist alongside Primary user (PU) webs across spectrum sharing. A 
key necessity is that SU transmission will not adversely alter the PUs’ performance. To accomplish this, a public method 
involves the SUs early noticing if at least one PU is sending, that is usually denoted to as “spectrum sensing”. If no signals are 
noticed, the SUs are allowed to transmit. The significance of gesture detection can be perceived by its inclusion in the IEEE 
802.22 [2] standard; a average crafted on cognitive wireless methods. Signal detection has been extensively investigated above 
the past insufficient decades, inside disparate contexts of request , Inspired by a little of those seminal works, a number of 
gesture detection examinations have been counseled to notice PU transmission after there are several accord antennas at the 
SUs. Optimality is frequently believed in the Neyman-Pearson sense that involves contrasting the generalized likelihood ratio 
(GLR) [3] to a user-designed detection threshold. The GLR can be utilized to ascertain the fake alarm and detection 
probabilities that can next be afterward utilized to design the threshold. The particular form of the GLR is reliant on the number 
of PU transmission signals, and whether sounds and/or channel data is recognized at the SU receiver giving the gesture 
detection. 

A reasonable scenario is to accept that nothing is recognized at the SU receiver, i.e., no sound and channel data are known. For 
this scenario, the fake alarm and detection probability have been analyzed after there is merely one PU signal. Though, the 
simultaneous attendance of several PU signals is a public occurrence in present and subsequent creation systems. This could 
transpire, for example, in arrangements whereas spatial multiplexing methods are retained, or whereas disparate PUs transmits 
simultaneously. Furthermore, the number of PU signals is clearly anticipated to produce as evidenced by the anticipated use of 
large antenna arrays and by the trend towards extra dense and heterogeneous networks. As a consequence, we frequently 
encounter scenarios whereas the number of PU signals is no less than the number of receives antenna. 

II.APPLICATIONS 

There are various applications which are related to Cognitive Radio are explained below: 

A. Smart Grid Networks 
Transformation of the 20th-centrury manipulation grid into a Intelligent Grid is being promoted by countless powers as a 
method of addressing power autonomy and sustainability, globe warming and emergency strength issues [4]. The Intelligent 
Grid is encompassed of three high-level layers, from an architectural perspective: the physical manipulation layer, the contact 
networking layer, and the requests layer. A Intelligent Grid transforms the method manipulation is generated, held, consumed 
and billed. Adding intellect across the presently networked grid increases grid reliability enhances demand grasping and 
responsiveness, increases efficiency, larger harnesses and integrates renewable/distributed power origins, and potentially 
reduces prices for the provider and consumers. 

B. Public Safety Networks 
Wireless contact are extensively utilized by emergency responders, such as police, fire and emergency health services, to stop or 
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answer to events, and by residents to swiftly admission emergency services. Area protection operatives are increasingly being 
outfitted alongside wireless laptops, handheld computers, and mobile video cameras to enhance their efficiency, visibility, and 
skill to instantly collaborate alongside central order, coworkers and supplementary agencies. The wanted wireless services for 
area protection spread from voice to messaging, email, Web browsing, database admission, picture transfer, video streaming, 
and supplementary wideband services. Video surveillance cameras and sensors are becoming vital instruments to spread the 
eyes and ears of area protection agencies. Correspondingly, data rates, reliability and stay necessities vary from ability to 
service. 

C. Cellular Networks 
The use of cellular webs is experiencing melodramatic adjustments in present years, alongside consumer’s expectations of being 
always related, anywhere and anytime. The introduction of intelligent phones, the popularity of communal webs, producing 
mass media locations such as YouTube, Hulu, flicker, introduction of new mechanisms such as e-readers, have all added to the 
by now elevated and producing use of cellular webs for standard data services such as email and web-browsing. This trend is 
additionally recognized in the FCC’s visionary Nationwide Broadband Plan. 

D. Wireless Medical Networks (Mbans) 
In present years there has been rising attention in requesting omnipresent monitoring of patients in hospitals for vital signals 
such as temperature, pressure, blood oxygen and electrocardiogram (ECG). Normally these vitals are monitored by on-body 
sensors that are next related by wires to a bedside monitor. MBANS is a enthusing resolution for removing these wires, 
therefore permitting sensors to reliably and inexpensively amass several parameters simultaneously and relay the monitoring 
data wirelessly so that clinicians can answer rapidly. Introduction of MBANS for wireless patient monitoring is an vital 
constituent to enhancing patient aftermath and lowering healthcare costs. Across low-cost, wireless mechanisms, universal 
patient monitoring can be spread to most if not all patients in countless hospitals. With such omnipresent monitoring, 
adjustments in a patient’s condition can be understood at an main period and appropriate deed taken.  

 

Fig. 1 Architecture of the cognitive networks. 

III.CHALLENGES IN COGNITIVE RADIO 

There are various challenges of Cognitive Radio which are explained below [3]: 

A. Hardware Requirements  
Spectrum detecting for cognitive wireless requests needs elevated sampling rate, elevated resolution analog to digital converters 
(ADCs) alongside colossal vibrant scope, and elevated speed gesture processors. Sound variance estimation methods have been 
popularly utilized for optimal receiver sketches like channel estimation, soft data creation etc., as well as for enhanced handoff, 
manipulation domination, and channel allocation techniques. 

B. Hidden Main User Problem 
The hidden main user setback is comparable to the hidden node setback in Messenger Sense Several Accessing (CSMA). It can 
be provoked by countless factors encompassing harsh multipath disappearing or shadowing noted by secondary users as 
scanning for main users’ transmissions. Fig. 2 displays illustration of the hidden node setback whereas the dashed circles 
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display the working scopes of the main user and the cognitive wireless device. Here, cognitive wireless mechanism reasons 
unwanted interference to the main user as the main transmitter’s gesture might not be noticed because of the locations of 
devices. 

 

Fig.  2 Illustration of hidden primary user problem in cognitive radio systems. 

C. Detecting Range Spectrum Main Users  
For commercially obtainable mechanisms, there are two main kinds of technologies: fixed frequency and range spectrum. The 
two main range spectrum technologies are frequency hopping spread-spectrum (FHSS) and direct-sequence range spectrum 
(DSSS) [5]. Fixed frequency mechanisms work at a solitary frequency or channel. An example to such arrangements is IEEE 
802.11a/g  established WLAN. FHSS mechanisms change their operational frequencies vibrantly to several narrowband 
channels. This is recognized as hopping and gave according to a sequence that is recognized by both transmitter and receiver. 
DSSS mechanisms are comparable to FHSS devices; though, they use a solitary group to range their energy. 

D. Sensing Duration and Frequency 
Primary users can claim their frequency groups anytime as cognitive wireless is working on their bands. In order to stop 
interference to and from main license proprietors, cognitive wireless ought to be able to recognize the attendance of main users 
as swiftly as probable and ought to vacate the group immediately. Hence, detecting methods ought to be able to recognize the 
attendance of main users inside precise duration. This necessity poses a check on the presentation of detecting algorithm and 
creates a trial for cognitive wireless design. 

E. Decision mixture in Obliging Sensing 
In the case of obliging detecting, allocating data amid cognitive radios and joining aftermath from assorted measurements is a 
challenging task. The public data can be soft or hard decisions made by every single cognitive device. On the supplementary 
hand, hard-decisions are discovered to present as good as soft decisions after the number of cooperating users is high. The 
optimum mixture law for joining detecting data is the Chair-Varshney law that is established on log-likelihood ratio 
examination. Likelihood ratio examinations are utilized for making association employing decisions from secondary users. 
Various, simpler, methods for joining detecting aftermath are employed. The presentations of equal gain joining (EGC), 
selection joining (SC), and switch and stay joining (SSC) are investigated for power detector established spectrum detecting 
below Rayleigh fading. 

IV.SPECTRUM ACCESS 

Traditionally, the spectrum admission or MAC protocols for spectrum overlay-based CRNs are projected alongside the goal of 
maximizing the throughput of secondary users as protecting main user from encounters due to secondary transmissions and to 
furnish fair and effectual allocating of obtainable spectrum amid secondary users. For the RF-powered CRNs, two kinds of 
MAC protocols, i.e., fixed and random spectrum admission can be adopted to accomplish comparable presentation goals. 

A. Fixed Spectrum Access 
For this kind of protocols, wireless resources are statically allocated to users e.g., established on time-division several admission 
[TDMA], or orthogonal frequency-division several admission [OFDMA]. Given the potential of RF power, the wireless 
resource has to be allocated optimally amid several secondary users. For example, wireless resource ought to be allocated to the 
users that are not producing RF power e.g., out of scope of sending RF sources. Also, the wireless resource ought to be allocated 
to the users that have adequate number of produced RF power to use the allocated wireless bandwidth. 

B. Random Spectrum Access 
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 For this kind of protocols e.g., slotted ALOHA and carrier-sense several admission alongside encounter avoidance 
[CSMA/CA], the secondary users contend for wireless resources for data transmission. As in standard CRNs, the main setback 
to be addressed in contention-based spectrum admission is encounter avoidance. Though, this setback becomes extra complex 
due to RF power harvesting. Firstly, secondary users have to choose whether to produce RF power or contend for data 
transmission. Secondly, to circumvent encounter, a back off mechanism can be applied. These decisions have to ponder the 
level of staying power and number of RF power to be harvested. For example, if the channel contention is elevated, a little 
secondary user ought to back off their transmissions and produce RF power instead. This is not merely helpful for cutting 
encounter, but additionally to rise the power level. If the main user re-occupies the channel, the secondary user could stay in the 
alike channel but switch its mode to produce RF energy. Note that, in the RF-powered CRNs, the secondary user needs to 
switch a channel not merely after the main user re-occupies the channel, but additionally after the secondary user needs to 
produce RF energy. 

C. Dynamic Spectrum Access 
The believed of vibrant spectrum admission is the identification of spectrum holes or white spaces and uses them to 
communicate. Vibrant spectrum admission is the most vital request of cognitive radios. The PU groups are opportunistically 
accessed by the SU webs such that the interference provoked to the PUs is negligible.  

 

Fig.3 Dynamic Spectrum Access 

This is a method by that a wireless arrangement adapts to obtainable spectrum holes alongside manipulated spectrum use 
entitlements vibrantly, in reply to changing conditions and objectives: the crafted interference adjustments the radio’s state in 
environmental constraints. The main task of DSA is to vanquish two kinds of interference: harmful interference provoked by 
mechanism  malfunctioning and harmful interference provoked by malicious user. 

1) Dynamic Spectrum Admission Techniques: DSA methods enable the effectual utilization of the wireless spectrum by 
allowing access for unsubscribed SUs to the white spaces or spectrum holes in the wireless spectrum. These white spaces or 
spectrum holes are described as portions of the wireless spectrum unutilized at a particular period and locale. The key 
difficulties in enabling SU admission arise from the interference and probable distortion of ability to the Main Users (PUs), 
who can be believed as the subscribed users or the priority users in that spectrum band. The DSA strategies permitting SU 
admission to the temporarily unutilized portion of the spectrum therefore demand to safeguard harmless, safeguard and un-
interrupted admission to the PUs [2–5]. This necessity of safeguarding the PU ability needs the SU terminals to have a 
decision making skill established on DSA strategies described for their procedure in the selected spectrum band. Intelligent 
SU terminals aptly shouted as Cognitive Radios(CRs) have been envisioned to be the enabling knowledge for DSA. 

V. RELATED WORK 

Won-Yeol Lee et al, 2012 [6] the authors delineate Cognitive wireless (CR) webs have been counseled as a resolution to both 
spectrum inefficiency and spectrum scarcity problems. Simulation aftermath display that the counseled method can accomplish 
larger presentation than standard handoff schemes in words of both cell capacity as well as mobility prop in communications.  

Gronsund, P. et al, 2012 [7] the authors delineate Spectrum interchange is an vital instrument to rise finished spectrum 
utilization and to open up opportunities for companies to become admission to wanted spectrum. They next debate the main 
trials and subjects that have to be resolved for the realization of spectrum micro-trading alongside the counseled model. Finally, 
a little early simulation aftermath are endowed to clarify the presentation of spectrum micro-trading. 

 Bkassiny, M. et al, in 2013 [8] the authors delineate In this survey paper, they describe the discovering setback in cognitive 
radios (CRs) and state the significance of manmade intellect in accomplished real cognitive contact systems They debate 
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similarities and contrasts amid the gave algorithms and recognize the conditions below that every single of the methods could be 
requested  

Yuhua Xu et al, 2013 [9] the authors delineate Opportunistic spectrum admission (OSA) has been considered as the most 
enthusing way to resolve the paradox amid spectrum scarcity and waste.this implies that two or extra kinds of decision-theoretic 
resolutions ought to be incorporated to address extra trials simultaneously 

 Zahed, S. et al, 2014 [10] the authors delineate One of the main trials of Cognitive Wireless (CRNs) is the spectrum handoff 
issue. Experimental aftermath display that the prioritized handoff scheme outperforms the supplementary scheme in words of 
average handoff stay below assorted traffic entrance rates as well as the number of licensed and unlicensed channels used.  

NoroozOliaee, M. et al, 2014 [11] the authors delineate Most continuing studies on cognitive-radio webs accept that cognitive 
users (CUs) can switch to each obtainable channel, even though of the frequency gap amid a target channel and the present 
channel. They display that accounting for realistic spectrum handoff agility reduces presentation of cognitive-radio webs in 
words of spectrum admission skill and efficiency.  

VI. CONCLUSION AND FUTURE SCOPE 

Cognitive wireless radio (CR) can be used to exploit the new servings of spectrum in an opportunistic manner. The fixed 
spectrum allocation of governmental associations consequences in new servings of spectrum, that are named as “spectrum 
holes" or "white spaces". Cognitive wireless radio Technology overcomes this subject, permitting mechanisms to sense the 
spectrum for new servings and use the most suitable ones, according to a little pre-defined criteria. Spectrum assignment is a 
key mechanism that limits the interference amid CR mechanisms and licensed users, enabling a extra effectual custom of the 
wireless spectrum. Interference is a key factor that limits the presentation in wireless networks.  This Paper Surveyed the 
problem of the Dynamic Spectrum Access in Cognitive radio Networks. Hidden Markov models are especially known for their 
application in temporal pattern recognition such as speech, handwriting, gesture recognition part-of-speech tagging, musical 
score following, partial discharges and bioinformatics. In future we would like to implement HMM based Dynamic Spectrum 
Access for improving Spectrum Access in Cognitive Radio Networks. 
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