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Abstract  

In this paper an elliptical inset fed microstrip patch 

antenna is proposed for future fifth generation (5G) 

mobile communications. The antenna is mounted on a 

compact Fr-4 substrate having dimensions 5 X 5 X 1.6 

mm
3
 with relative permittivity (εr) 4.4.The antenna is 

simulated in the HFSS software and the simulated 

results shows that it is operating at 28 GHz for 

reflection co-efficient (S11) below -10dB and has 

relatively stable radiation pattern. 
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I. INTRODUCTION 

In the past few years mobile wireless 

communication has experienced various generations 

from  0G to 4G technology[1-2].First generation (1G) 

mobile system supports only analog voice. Within few 

years after 1G there has been a drastic development in 

the field of mobile communication, which leads to 

birth of 2G, 3G, 3.5G, 4G, 4.5G and 5G as illustrated 

in Fig. 1. Each generation utilizes different digital 

communication techniques like cellular frequency 

reuse, packet switching, modulation etc [3]. 

 

Fig. 1: Overview of generations in mobile wireless 

communication. 

 

In the present day life mobile has become a very 

essential part of our life. Earlier mobile phones were 

carried out for the purpose of talking to people. But 

now, the mobile phone application has increased to such 

a high extent that it has emerged an important necessity 

for everyone to carry out their day to day activities [4] 

like shopping, trip planning, navigation etc. To meet all 

these needs a high speed data rate cellular network is 

required. The 4G wireless communication systems has 

already been deployed in almost all countries. However 

4G still cannot accommodate some challenges like 

spectrum crisis, high energy consumption, poor 

coverage, bad interconnectivity,  poor Quality of 

Service (QoS) and flexibility [5-6]. To address all these 

demands 5G wireless system are expected to be 

deployed in the future by 2020 [7]. 

To fulfill all the needs of fifth generation (5G) 

wireless system to facilitate higher data rate, better 

reliability, more connectivity, lower latency and 

improved security features wireless system designers 

need a new concept and design approach [8-9]. Recently 

some work has done by the authors in designing 5G 

antennas that has published [10-12].The millimeter 

wave (mm-wave) frequencies are likely to use by 5G 

[13]. In the present work 28 GHz inset feed elliptical 

antenna for future 5G wireless communication has 

proposed. The antenna is designed in HFSS and 

simulated results are presented.  

II. ANTENNA DESIGN 

A. Design I 

The geometry of the proposed antenna for future 5G 

wireless mobile communications is shown in Fig. 2. The 

patch of the antenna is in the shape of ellipse and its 

dimensions are illustrated in Table 1. The antenna is 

designed on a compact Fr-4 substrate with relative 

permittivity (εr) of  4.4 having dimensions W X L X h 

mm
3
 . The proposed geometry is simulated in HFSS and 

reflection co-efficient (S11) is observed and shown in 

Fig. 3. 

 
Fig. 2(a): Design I top view. 
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Fig. 2(b): Design I bottom view.

 
Fig. 3: Reflection co-efficient (S11) of primary design. 

 

B. Design II 

   To match the impedance of the antenna to 50 ohm 

inset feed is given to the primary design as shown in 

Fig. 4. The simulated reflection co-efficient (S11) and 

input impedance results after inset feed are shown in 

Fig. 5 and Fig. 6 respectively. 

                     
Fig. 4: Design II Top View. 

 
Fig. 5: Reflection co-efficient (S11) with inset feed. 

 
Fig. 6: Input impedance (Z) of Design II. 

 

C. Design III 

In order to tune the antenna to 28 GHz a portion of 

the ground of length „gl‟ is removed and parameter 

variation is done on variable „gl‟ and reflection co-

efficient (S11) at different values of gl  is shown in Fig. 7. 

At „gl=1.8mm‟ the antenna has good resonance at 28 

GHz is observed. The final design and its reflection co-

efficient (S11) are shown in Fig. 8 and Fig. 9 

respectively. The final antenna has a impedance   

bandwidth of 26.6 to 32.1 GHz. 

 
Fig. 7: Reflection co-efficient (S11) with varying „gl‟.  
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Fig. 8: Design III bottom view. 

 
Fig. 9: Reflection co-efficient (S11) of final design. 

 

Table 1: Design Parameters 

 

Parameters Values in 

mm 

Parameters Values in 

mm 

W 5 fw 0.8 

L 5 gl 1.8 

Rx 1.6 h 1.6 

Ry 1.4 t 0.035 

 

In the earlier section design methodology and the 

corresponding simulated results are discussed. In this 

section radiation pattern of the final design at 28 GHz is 

investigated using HFSS. The E and H plane patterns at 

28 GHz are presented in Fig. 10 and Fig. 11 

respectively. 

 

III. CONCLUSION 

 In this paper a compact elliptical antenna is designed 

for future 5G mobile communication on a Fr-4 

substrate. In literature such kind of compact antennas 

have not yet been reported. Simulated results show that 

the antenna has a good resonance at 28 GHz and 

achieved the impedance band width of 26.6-31.2 GHz. 

 

Fig. 10 : E-Plane pattern at 28 GHz. 

Fig. 11 : H-Plane pattern at 28 GHz. 
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