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Abstract: 

Cognitive radio (CR) technology is a key which  provides the capability to share the wireless channel with the licensed users in an  

opportunistic way. CR is foreseen to be able to provide the high bandwidth to mobile users via heterogeneous wireless architectures 

and dynamic spectrum access techniques. The proposed Microstrip antenna is capable of switching between wide operating bands  of 

4GHz –  8GHz(C band). The antenna would be fabricated using FR4 substrate are capable of the antenna is simulated using 

electromatic software, IE3D 

 

Ke ywor ds :  Cognit ive radio – Spectrum analysis design of microstrip antenna – cost effective 

 

1 . INTRO DUCTIO N  

 

The rectangular microstrip antenna is a basic antenna element 

being a rectangular strip conductor on a thin dielectric substrate 

backed by a ground plane. Considering the patch as a perfect 

conductor, the electric field on the surface of the conductor is 

considered as zero. Though the patch is actually open circuited 

at the edges, due to the small thickness of the substrate compared 

to the wavelength at the operating frequency 

 

2 .CO GNITIVE RADIO  

 

Cognitive radio (CR) technology is key  an increasing demand 

for radio spectrum has resulted from the emergence of feature-

rich and high-data-rate wireless applications. The spectrum is 

scarce, and the current radio spectrum regulations make its use 

inefficient. This necessitates the development of new dynamic 

spectrum allocation policies to better exploit the existing 

spectrum. According to the current spectrum allocation 

regulations, specific bands are assigned to particular services and 

only licensed users are granted access to licensed bands. 

Cognitive rad io (CR) is expected to revolutionize the way 

spectrum is allocated. In a CR network, the intelligent radio part 

allows unlicensed users (secondary users) to access spectrum 

bands licensed to primary users, while avoiding interference 

with them. Two approaches to sharing spectrum between 

primary and secondary users have been considered: spectrum 

underlay and spectrum overlay. In the underlay approach, 

secondary users should operate below the noise floor of primary 

users, and thus severe constraints are imposed on their 

transmission power. Ultra -wideband (UW B) technology is very 

suitable as the enabling technology for this approach. In 

spectrum overlay CR, secondary users search for unused 

frequency bands, called white spaces, and use them for 

communicat ion. In this chapter, we report and discuss antenna 

designs for overlay and underlay CR. We start by studying 

techniques employed in the design of UWB antennas.  This is 

done in Section such antennas are used for underlay CR, but also 

for channel sensing in overlay CR. We then move in Section 4 to 

antennas that allow the use of UW B in overlay CR.  

These are basically UW B antennas, but have the ability to 

selectively induce frequency notches in the bands of primary 

services, thus preventing any interference to them and g iving the 

UWB trans mitters used by the secondary users the chance to 

increase their power, and hence to achieve long-distance 

communicat ion. In Section 5, we investigate the design of 

antennas for overlay CR. In this scheme, an antenna should be 

able to monitor the spectrum (sensing) and communicate over a 

chosen white space (communication). For the latter operation, 

the antenna must be frequency-reconfigurable. Single  and dual-

port antennas for overlay CR can be designed. In the dual-port 

case, one port has UWB frequency response and is used for 

channel sensing, and the second port, which is frequency-

reconfigurable, is used for communicating. In the more 

challenging single-port design, the same port can have UWB 

response for sensing, and can be reconfigured for tunable 

narrowband operation when required to communicate over a 

white space. 

 

2 .1 .Dynamic  s pectr u m acces s  an d c ogniti ve  radi o  

The increasing demand for wireless connectivity and current 

crowding of licensed and unlicensed spectra necessitate a new 

communicat ion paradigm to exploit the existing spectrum in 

better ways. The current approach for spectrum allocation is 

based on assigning a specific band to a particular service. The 

FCC Spectrum Policy  Task Force [1] reported vast temporal and 

geographic variations in the usage of allocated spectrum with 

utilizat ion ranging from 15 to 85% in the bands below 3 GHz. In 

the frequency range above 3 GHz the bands are even more 

poorly utilized. In other words, a large portion of the assigned 

spectrum is used sporadically, leading to an under utilization of a 

significant amount of spectrum.  This inefficiency arises from the 

inflexibility of the regulatory and licensing process, wh ich 

typically assigns the complete rights to a frequency band to a 

primary user. This approach makes it extremely d ifficu lt to 

recycle these bands once they are allocated, even if these users 

poorly utilize this valuable resource. A solution to this 

inefficiency, which has been highly successful in the ISM (2.4 

GHz), the U-NII (5–6 GHz), and microwave (57–64 GHz) 

bands, is to make spectra availab le on an unlicensed basis. 

However, in order to obtain spectra for unlicensed operation, 
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new sharing concepts have been introduced to allow use by 

secondary users under the requirement that they limit their 

interference to pre-existing primary users enabling technology 

which provides the capability to share the wireless channel with 

the licensed users in an opportunistic way. CRs are foreseen to 

be able to provide the high bandwidth to mobile users via 

heterogeneous wireless architectures and dynamic spectrum 

access techniques. In order to share the spectrum with licensed 

users without interfering  with them, and meet the diverse quality 

of service requirements of applicat ions, each CR user in a CR 

network must 

 

• Determine the portion of spectrum that is available, 

which is known as Spectrum sensing. 

 

• Select the best available channel, which is called 

Spectrum decision. 

 

• Coordinate access to this channel with other users 

which is known as Spectrum sharing. 

 

• Vacate the channel when a licensed user is detected, 

which is referred as Spectrum mobility.  

 

To fulfill these functions of spectrum sensing, spectrum decision, 

spectrum sharing and spectrum mobility, a CR has to be 

cognitive, reconfigurable and self-organized. An example of the 

cognitive capability is the CR’s ability to sense the spectrum and 

detect spectrum holes (also called  white spaces), which are those 

frequency bands not used by the licensed users. The  

reconfigurable  capability  can  be  summarized  by  the  ability  

to  dynamically. Microstrip antenna of a given specification 

IE3D, an electromagnetic simulation packages by ZELAND 

SOFTWARE .The antenna was fabricated using FR4 substrate 

and characterized  

 

3 .DES IGN O F MICROS TRIP ANTENNA  

 

The microstrip antenna is a basic antenna element being a strip 

conductor on a thin dielectric substrate backed by a ground 

plane. Considering the patch as a perfect conductor, the electric 

field on the surface of the conductor is considered as zero. 

Though the patch is actually open circu ited at the edges, due to 

the small thickness of the substrate compared to the wavelength 

at the operating frequency, the fringing fields will appear at the 

edges.(Figure1) 

 

  
Figure. 1. Microstrip  Antenna 

4 . 3Dvie w of an  Micr os trip anten n a  

 

 
Figure .2. Microstrip Antenna 

 

5. SIMULATED RES ULT AND ANALYS IS  

 

The analysis and performance of the proposed antenna is 

explored by using IE3D for the better impedance matching. 

 

5 .1  Radi ation  P atter n  

An antenna radiation pattern is the characteristics that most 

affect system coverage and performance. The radiat ion pattern 

of antenna simply describes how an antenna focuses or directs 

the energy it radiates or receives. Antenna radiation pattern are 

typically  presented in the form of a polar p lot for a 360° angular 

pattern in one of two sweep planes and it is presented on a 

relative power dB scale as shown in Figure.3 

 

 
Figure.3. 3D Radiation Pattern of Microstrip Antenna 

 

5 .1  Retur n Los s 
 

Return loss is the loss of signal power resulting from the 

reflection caused at a discontinuity in  a trans mission line or 

optical fiber. This discontinuity can be a mis match with the 

terminating load or with a device inserted in the line. It  is usually 

expressed as a ratio in decibels (dB) 

 

 

 

Where, RL (dB) is the return loss in dB 

Pi is the incident power. 

Pr is the reflected power. 
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5 .2  S imulate d Res ult o f micr os trip Anten n a  
 

 
Figure.4.Simulated graph 

 

 Microstrip and coaxially fed patch antennas are commonly  used 

in various types of smart antenna systems. In order for any given 

antenna to operate efficiently, the maximum transfer o f power 

must take place between the feeding system and the antenna. 

Return Loss is a parameter which indicates the amount of power 

that is lost to the load and does not return as a reflection.  

 

6 . CO NCLUS IO N  

 

In this paper, a  microstrip antenna is studied using IE3D 

simulator with an operating frequency of 7 GHz The designed 

simulated rectangular patch antenna efficiently resonates at 

7GHz and gives good return loss of -17 dB, directivity as 7.585 

and with a gain of 6dB. Antenna Radiat ion Efficiency comes out 

to be 83.65% at  7 GHz whereas the Antenna Efficiency comes 

out to be 77.995% finding application in weather radar, surface 

ship radar, cord less telephone, wi-fi and some satellite 

communicat ion 
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