
 

 

 

 

 

 

 

 

Abstract— In recent years there is a need for more 

compact antennas due to rapid decrease in size of 

personal communication devices. Modern wireless 

standard requires multiple operating band over a 

wide frequency range. For LTE standard, the 

operating frequency range needs to cover 703 

MHz to 960 MHz and 1710 MHz to 2690 MHz. 

The project titled “A Novel Design of dual band 

Long Term Evolution Antenna for Mobile phone 

Application” deals with the problem of size and 

performance of antenna. Using microstrip patch 

antenna is a new challenge for the design of 

antenna in wireless communications. This project 

presents design and simulation of a microstrip 

patch LTE antenna at 0.7 GHz and 2.9 gHz   for 

mobile phone communications, that provides a 

radiation pattern along a wide angle of beam and 

achieves a good gain. The LongTerm Evolution 

Antenna will be analyzed with the help of 

Ansoft’s/Ansys HFSS. The main advantage of the 

dual band LTE antenna which is proposed is good 

Resonant Frequency, VSWR, antenna gain, 

Return Loss, and Radiation Pattern . 
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I. INTRODUCTION  
     Metal body handsets are embraced by smartphone 

makers for flagship merchandise owing to customers’ 

preference. The versatile end of metal body delivers 

a premium feel to users. None the less, the metal 

housing may be quite a challenge for antenna 

designers. Typical telephone set antennas like 
miniaturized monopole antennas and plate like 

inverted-F antennas (PIFA), are subjected to 

influences from near metal objects. For Associate in 
Nursing electric-type antenna, not solely matching 

however conjointly information measure and 

radiation potency are deteriorated by image currents. 
The metal body phone initiates varied antenna style 

challenges. associate assembly of 2 slots is projected 
for LTE uses on metal body handsets. many novel 

techniques square measure devised to deal with LTE 

operation wants. The slot openings square measure 
placed on the metal rim to attenuate visual intrusion. 

The two-end open LTE high band (2~7 GHz) slot 

excites multiple adjacent resonances to sew a broad 
operation band. the opposite one-end open slot adopts 

a coupled feed to supply a broad LTE low band 

(690~960 MHz). associate unconventional two-

branch feed network is projected. Its frequency 

selective characteristic permits excitations of the 2 sl  

 

 
 

 

 

 

 

employing a common feed. constant quantity studies 

and tests that emulate the particular phone setting 

were conducted. Results demonstrate that the 

projected antenna is resilient toward operation 

situation changes and yields stable performances. 
 

II. EXISTING SYSTEM 
     Mobile communication needs small, cost efficient,  
low-profile antennas .In some mobile devices, 

semiconductor  diodes and  detectors square measure 

used as antennas. they're very similar to p-n diode 
photo-detectors however work microwave frequency. 

Many times omnidirectional or horn antenna is 

employed in mobile phones. Antennas such as planar 

inverted-F antenna, pleated inverted antenna and 

mono pole antenna also known as scanned radar 

antenna are commonly used .The micro strip patch 

antenna is widely used in mobile phones for its 

smaller size and operation in multiple bands. The 

patch acts more or less as a resonant cavity (short 

circuit walls on prime and bottom, open-circuit walls 
on the sides).In a cavity, solely sure modes area unit 

allowed to exist, at totally different resonant 

frequencies.If the antenna is worked up at a resonant 
frequency, a powerful field is ready up within the 

cavity, and a powerful current on the (bottom) surface 

of the patch. This produces important radiation (a 
smart antenna). The structure of a patch. The 

implementation of compact full-band semi 
permanent evolution (LTE) antenna on telephone set 

is extremely tight. The limitations of Moore’s Law in 

term of physics but also in terms of 
manufacturability, flexibility and multi-

functionality .Antenna is down sized the impedance 

bandwidth su�ers.   Di�cult to achieve impedance 

matching on high-permittivity substrates, due to large 

reactance of the coaxial probes used to feed the 

antenna. It is difficult to route the feed lines along 

with the printed radiators. Sensitivity in antenna 

characteristics toward close metal objects is another 
sensible issue. Since the metal surface that slots 

reside is the device enclosure, the system board and 

battery may be terribly near the slots. 

 
Fig.1 Structure of a microstrip patch antenna. 
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III. PROPOSED SYSTEM 
     Varied techniques are planned to make multi-band 

or broadband styles. One ordinarily used approach is 

using multiple branches to excite many resonant 
modes. Another well-liked technique is that the 

coupled feed, that provides a convenient matching 

standardization mechanism  
               

     The parasitic part adjusts the matching and creates 

extra modes for information measure extension. To 
address the antenna size reduction would like, 

electronically reconfigurable structures or adopted. 

By incorporating Associate in Nursing RF put on the 

feed or a diode on the radiator, a broad LTE low band 

may be lined with variety of switchable modes. In 

distinction to electric-type antennas, magnetic-type 

antennas ar compatible with metal objects. However, 

a traditional [*fr1] wavelength slot, that is placed 

within the middle of the bottom, is somewhat massive 

and slender banded. For metal body handsets, the 
open-end slot, that typically operates within the 

quarter wavelength mode, could be a promising 

various. equivalent circuit model for open-end slot is 
provided in . to fulfill the broadband operation would 

like on handsets, the open-end slot may be combined 

with electrical antenna structures to produce extra 
modes while not considerably increasing the antenna 

volume. Modifications on slot geometries will 
produce extra modes . The slot configuration is 

appropriate for mounting loadings across it. The 

diode loading is enforced in  on Associate in Nursing 
open-end slot for achieving frequency legerity. 

Reactive loadings is employed in  for antenna volume 

reduction and information measure broadening. The 

goal of this work is to develop slot styles that ar 

compatible with the metal body and at constant time 
meet the varied antenna operation wants. A two-slot 

configuration and a completely unique branched feed 

network ar planned to produce broadband matching 
on the 2 slots with a typical feed. varied antenna 

implementation problems also are attended. 

 

IV. PHASES IN THE PROPOSED 

SYSTEM 

A. ANTENNA DESIGN: 

          Antenna Topology and Design Features: 

 

Aperture coupling feed:  
This approach will increase the potency and 
information measure of antenna by separating the 

radiated components with the bottom plane, giving a 

freedom to substrate parameter choice that minimizes 
surface waves and spurious coupling with patch 

 

Numerical computation Method: 
 

 Finite Element Method(FEM): 
The antenna structure is split in to a group of 

easy geometrical entities known as finite 

components are accustomed type either finite 

differential equations or finite integral equations. 

The resultant equations are solved by exploitation 

either software system or manually 

 

 

B. PROPOSED STRUCTURE:  

     An Aperture coupled parasitic 

rectangular microstrip patch phased Array with a FR4 

substrate and with a Dielectric constant (Ɛr) 4.3 

Height 5.1mm,Width 0.8 mm and Resonance 

frequency 28Ghz was designed as shown in [].A 

substrate with dielectric permittivity of 4.7 and 

thickness of 0.8 mm is selected to obtain a compact 

radiation structure that at the same time meets the 

demanding bandwidth specification. The antenna is 

fed by a 50-Ω SMA connector.The technique of 

setting value of some parameters for the resonant 

frequency can be done step by step. The first 

consideration is to design the dimensions of antenna 

as shown in Figure 2, where the initial value for all 

the dimensions in the antenna is 0.5 mm. The 

parameters w1, w2, w3 and w4 are set as variables 

and to show how their effects on the bandwidth and 

the gain of the MMP. 

 

 

 

 

 
Fig.2 Parameters in MMP 

 
Parametric analysis: Parametric studies were 
conducted to verify assumed antenna operation 

mechanisms and to derive antenna tuning guidelines. 

Step 1:- Change the height of the ground from 40 

mm to 50 mm with step 0.5m and  fix the other 

parameters. The simulation result of return loss S11 

is shown in Figure 3 

 
Fig.3 Return loss 

 
Fig. 3 shows that the resonant frequency is increasing 

when the height of the ground is increased. The best 

result is obtained when the ground height is 41.5 mm, 
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where it has the bandwidth of 155 MHz. In the next 

step we study the effect of the other parameters. 

 

 
Fig.4 Return loss for the different values for 

The Width w1 

Step 2:- Choosing the optimum result of S11 from 

step 1 (height of the ground is 41.5 mm), and varying 

the width w1by a step of 0.5 mm from 0.0 mm to 2.5 

mm and fixing the other parameters. The return loss 

is shown in Figure 3.5. It can be seen that when the 

width w1 is increasing, the resonant frequency is also 

increasing. In this case, increasing width w1 could 

affect the resonant frequency and bandwidth as 

shown in Figure 3.5, where the best value is obtained 

when increasing w1 is 0.0 mm. The resonant 

frequency is 0.8 GHz, the bandwidth is 130 MHz and 

the maximum gain for the entire phi and theta is 

shown in Figure 4.0 and 4.1. Now in the next step we 

study the effect of the other parameters. 

 
Fig.5 Return loss for the different values for 

the width w1 

 

 
Figure 5.1: Max gain for the resonant 

Step 3:- Choosing the optimum result of S11 from 

step 1 (height of the ground is 41.5 mm and w1=0.0 

mm), and vary width w2 by step 0.5 mm from 0.0 mm 

to 2.5 mm and fix all other parameters.The 

characteristic of the return loss is shown in Figure 3.8. 

It is shown that, when the width w2 is increasing, the 

resonant frequency increases. In this case, increasing 

width w2 could affect the resonant frequency and 

bandwidth, where the best value is found when 

increasing w2 equal 0.0 mm too, where the resonant 

frequency is 0.79 GHz, the bandwidth is 130 MHz 

and the maximum gain at the resonant frequency for 

entire phi and theta is shown in Figure 3.6 and 3.7. 

Now in the next step we will parameterize the width 

w3. 

 

 
 

Fig.6 Return loss for varying the width 
Step 4:- Choosing the optimum result of S11 from 

step 3 (height of the ground is 41.5, w1=0.0 and w2 

=0.0 mm), and vary width w3 by step up 0.5 mm from 

0.0 mm to 2.5 mm and fix all other parameters. 

- The characteristic of return loss is shown 

in Figure 3.7. It is shown also that, when the width 

w3 is increasing, the resonant frequency increases. In 

this case, increasing width w3 could affect the 

resonant frequency and bandwidth, where the best 

value is found when w3 equal 1.3 mm, where the 

resonant frequency is 0.78 GHz, the bandwidth is 120 

MHz and the maximum gain at the resonant 

frequency for entire phi and theta is shown in Figure 

3.12 and 3.13. Now in the next step we will 

parameterize the width w4. 

 

 

Fig.7 Return loss for the different width of ‘w’ 

 
Step 5:- Choosing the optimum result of S11 from 

step 3 (height of the ground is 41.5 mm, w1=0.0, w2= 

0.0 mm and w3=1.3 mm ), and vary width w4 by step 

up 0.5 mm from 0.0 mm to 2.5 mm and fix all other 

parameters. Finally, the characteristic of return loss is 

shown in Figure 3.14. It is shown that, when the width 

w4 is increasing, the resonant frequency is 

increasing. In this case, increasing width w4 could 

affect the resonant frequency and bandwidth as 

shown in Figure 3.15, where the best value is found 

when w4 equal 1.5 mm, where the resonant frequency 

is 0.78 GHz, the bandwidth is 120 MHz and the 

maximum gain at the resonant frequency for entire 

phi and theta is shown in Figure 3.16 and 3.17. The 

final design of the MLA is shown in Figure 3.17 

where the return loss and the gain are shown in Figure 

3.18 and Figure 3.19 respectively. But 
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Fig.8 Return loss for the different width and 

height 

 

 

 
Fig.9 The final design for the MMP  using 

parametric study 

 
Patch design: A rectangular patch for the aperture 
coupled mictrostrip patch phased array was designed 

as shown in [4] 

 

 

 

Fig.10 Multiband Micro strip Patch Antenna  

for LTE 

 

Parametric analysis: Parametric studies were 
conducted to verify assumed antenna operation 

mechanisms and to derive antenna tuning guidelines. 

 

 

 

 
 

Fig.11 VSWR plot 

 

 
 

Fig.12 The return loss for the final design for 

the 

 

                         V.CONCLUSION 

 
In this Project work, a printed antenna is 

designed using meander line technique to 

demonstrated lager impedance bandwidth for 

considerably small dimensions. Two types of 

Multiband Microstrip Patch antennas have been 

studied in this report. The first type is the design of 

MMP for LTE mobile application in 0.78 GHz band 

and the second is the design of T-shape MMP for 

LTE mobile application in 2.9 GHz band. The first 

contribution of this Project work, we analysis and 

design MMP for LTE mobile application in 0.78 GHz 

band that has a correct selection of MMP dimensions 

that deal with it. And we show that as tabulated in the 

conclusion section of chapter 3, The MLA in this 

research has better gain comparing with MLA was 

used for it.The second contribution of this research 

work is to analysis and design T-shape MLA for LTE 

mobile handsets in 2.5 GHz band, where is the new 

shape antenna developed from the original MMP. We 

used in this thesis two techniques: the first technique 

is parametric study where study each variable in the 

antenna then study the effect each of them on the 

antenna, after that go to other type and make the work 

until finish all the variables. We show the results from 

this technique is a good method for enhancement the 

gain an the bandwidth and gives optimal solution. 
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