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 
Abstract: The article proposes a MIMO isolation enhanced 

MIMO antenna for LTE bands, Bluetooth and Wi-Fi. The 
antenna is consisting of two radiating elements, where two are 
similar radiating elements separated by a distance. Another patch 
element is also added to create the peaks in the return loss. The 
antenna designed is working in the bands 1.29GHz-3.98GHz, 
7.12GHz-8.09GHz, 14.01GHz-15.82GHz and 17.64GHz-20GHz. 
It has achieved good gain in the working bands of the antenna. 
The antenna is fabricated on 50×60×1.6 mm^3 FR-4 substrate 
with dielectric constant of 4.4. The antenna is analyzed and 
simulated using Ansys electromagnetic desktop 18. The other 
parameters such as gain, radiation patterns etc. are also discussed  

Index Terms: MIMO antenna, elliptical MIMO antenna. 

I. INTRODUCTION 

  As the utilization of the cell phones increases, there is 
requirement of huge transmission capacity, which cause 
remarkable difficulties. Today the conveying recurrence is 
restricted in between 700MHz to 2.6GHz. Some disjoint 
recurrence groups for range tasks contain diverse radio 
systems [1]. Best open door for circuit is existing in mm-wave 
for 60 GHz, as mm-waves are the high frequency waves which 
transfers huge data in less time and at higher data rates. As the 
advancements are being prodded by FCC by radio range 
groups, which may lead to rise in transfer speeds and progress. 
As these take place on one side, on other side there would be a 
quick progress in advancements of cell base stations, cellular 
equipment’s mainly on the mobile phones and web. This leads 

to rise in higher rates of data transfer [2]. Now-a-days mobiles 
turned out to be extremely effective because it turned out to be 
a major part of the human life for communications and 
different needs. LTE and versatile Wi-Max, which utilizes 
OFDM and MIMO, which accomplish gigabit information 
rates up to few kilometers. The range 3 - 300GHz, which is 
also called as mm-wave communication range [3]. Portability 
of phones has become increase in demand for mobiles which 
became an essential part of the human life, used in mobiles 
and satellites. Portable RF systems is the key part of the 
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advancements in system. The RF system development also 
depends upon the urban spread of the microcell and figure out 
the transmitting power at transmitter end [4]. Mobiles are one 
of the fastest developing portable devices where its 
importance is reflected. The upcoming communication 
generations are intended to satisfy the prerequisites [5]. 
MIMO is one of the worthy innovations which can be used in 
upcoming generations of communication [6]. 5G mm-wave 
band is in between the range of 30-300GHz, 5G MIMO radio 
wire is produced by 3D printing by metal plating technique, 
where stereo lithography is used in the 3D printing innovation 
[7]. Introduction of MIMO has gradually expanded the 
channel limits, rise in information rates, gain and reliability 
[8]. There is a huge number of researchers are attracted to 
MIMO and mm-wave, but there are factors which are 
obstructing it gain its proficient stage like rain, distance 
between the transmitter and receiver [9]. MIMO share same 
plane, but the radiating elements are separated by a distance, 
due to which there might be a coupling effect between the 
radiating elements [10]. To reduce the effect of coupling few 
structures are being used in which one of the techniques is 
EBG, which reduces the wave spread, DGS is also a technique 
which can help through this effect of coupling [11]. The 
resonators in between the radiating elements can reduce the 
coupling effect, there are many types of resonators which can 
be introduced in between the elements by etching on the 
ground plane [12]. PIFA acts as a radiator inside the antenna 
which can reduce the effect of coupling but acquires huge area 
and if required PCB work is also included [13]. For 
improvements in this area there are techniques like LTCF and 
structures like PBG, DGS and SIW, DGS is mainly used in 
microwave circuits [14]. These DGS can really act as LPF 
which are in many forms and shapes like square and circle etc 
[15]. Due to MIMO, there are huge advantages in 
communication, like multiband, interoperability, bandwidth 
and gain etc [16]. PIN diodes are also used for switching the 
antenna’s band where the antenna is interoperated between 

the bands achieved [17]. Due to multiple openings in 
antenna’s radiating patch there arises a multi band 

characteristic antenna and wide bands [18]. UWB can also be 
achieved by using the MIMO structures, and can enhance the 
factors which can change the total performance of the antenna 
by using different types of structures and techniques [19-30]. 
In this article a metamaterial\loaded elliptical MIMO antenna 
is discussed. The designed antenna is used for low band 
frequencies such as LTE, Bluetooth and Wi-Fi applications. 
Along with that the isolation characteristics of the proposed 
antenna is also discussed. The MIMO antenna gain radiation 
patterns and  current distributions and E-field is discussed in 
subsequent sections. 
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II. ANTENNA DESIGN 

        The antenna’s main concept is to dive into MIMO 

structures and adapt it to the lower frequency bands where we 
can achieve it for GSM, LTE, Bluetooth, and Wi-Fi bands. 
The antenna is designed in the way it reaches to the 
expectations of MIMO antenna structure and to reduce its 
coupling effect introducing the strip in between the two 
radiating elements present on the same sharing plane. A 
partial ground is introduced in the ground position. The 
antenna’s radiating elements consist of a microstrip line feed 

and elliptical ring structures where the distance between the 
first two elliptical rings is half of the distance between the 2nd 
and 3rd elliptical ring, the rings create resonances. 
 

 
Fig 1- Proposed antenna. 

The antenna with two radiating elements is introduced with a 
strip which reduces the effect of coupling between the 
radiating elements and creates resonances. At first a 
rectangular strip is taken into consideration and then elliptical 
rings and some small rectangular strip are removed from the 
patch strip introduced. Table 1 explains the dimensions of the 
proposed antenna. 
TABLE 1: MEASUREMENTS (in mm) 
 

 

 
Fig- 2 Final antenna with measurements. 

III. RESULTS 

3.1 Return Loss 
 

 
Fig – 3 Return loss of the proposed antenna. 

The proposed MIMO antenna has achieved good return loss 
in the bands 1.29GHz-3.98GHz, 7.12GHz-8.09GHz, 
14.01GHz – 15.82GHz and 17.64GHz-20GHz. It achieved a 
multi band, where the first band achieves many applications 
like GSM, LTE, Bluetooth and Wi-Fi. 
3.2 S-Parameters 
 

 
Fig – 4  S-parameters of the proposed antenna. 

    The S-parameters above in the diagram represent the 
simulated S-parameter of the proposed antenna where the S12 
and S21 overlap over one another, the Return loss was good in 
some bands. 
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Fig – 5  E-field distribution pf proposed antenna at 

2.1GHz 

 
Fig 6 – Current distribution pf proposed antenna at 

2.1GHz 
   3.3 GAIN 
 

 
 

Fig –7  Gain of the proposed antenna. 
The proposed antenna has achieved positive gain all over the 
band. The antenna has achieved higher gain at higher 
frequencies. The gain at the working bands were good and 
promising. The gain dropped 9GHz  and regained itself near  
15GHz. 
3.4 Radiation patterns 
 

The antenna proposed have achieved peaks at 2GHz  and 
7.4GHz where the antenna radiation patterns were taken into 
consideration and the results of the radiation patterns in XY,  
YZ, ZX planes achieved are good. The results are shown 
below in the figure8 and figure 9. 
                                    

 
                                               (a) 
 

 
                                               (b) 
 

Fig – 8 Radiation patterns of the proposed antenna at 
2GHz at both XY AND YZ-Plane 

 
(a) 
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(b) 

Fig – 9 Radiation patterns of the proposed antenna at 
7.4GHz at XY And YZ-Plane 

IV. CONCLUSION 

   An elliptical ring structured MIMO antenna is proposed 
for GSM and LTE bands and also works in the Bluetooth and 
Wi-Fi bands. which achieved a 2.69GHz band which contains 
the main applications of communication from 
1.12GHz-3.98GHz. It achieved positive gain all through the 
band. To enhance the characteristics of the antenna, the patch 
strip was introduced to reduce coupling effect and partial 
ground to increase the bandwidth and gain. The elliptical ring 
patches create resonances in the frequency bands. The 
antenna proposed works in the required bands of mobile 
communications. The antenna design and simulation are 
totally done in AEDT software.  
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