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Abstract— A Novel Multiple Input Multiple Output 

Antenna (MIMO) with eight-element antennas is proposed. 

The MIMO system covers the frequency range 3.3 GHz to 6 

GHz, making the antenna suitable for 5G sub: 6 GHz 

applications. The 5G bands covered by the antenna are N77 

(3.3 to 4.2 GHz), N78 (3.3 to 3.8 GHz), N79 (4.4 to 5.0 GHz), 

and WLAN (5.15 to 5.85 GHz). The developed antenna works 

in these bands with a reduced mutual coupling of -15 dB 

between the adjacent elements of the MIMO system. The 

maximum isolation of 60 dB is obtained among the diagonal 

elements with a gain of 6 dBi and radiation efficiency of 97%. 

The proposed antenna is very compact with a low profile with 

dimensions of 72 mm × 72 mm × 1.6 mm and eight antenna 

elements. The important MIMO parameters like CCL 

(Channel Capacity Loss), TARC (Total Active Reflection 

Coefficient), and ECC (Envelope Correlation Coefficient) are 

also presented to validate the performance of the proposed 

eight-element antenna system under the MIMO environment. 
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                                  I. INTRODUCTION 

The present scenario of wireless communications 

requires enormous and large data rates with ease of 

implementation and high Quality of Service (QoS). MIMO 

technology can achieve these requirements by fulfilling the 

needs of present wireless gadgets [1]. The main essential 

objectives of MIMO technology are Quality of Service 

(QoS) and higher data rates [2]. This technology's primary 

concern is coupling between the antennas that are closely 

placed in compact wireless devices. 

     The main goal of MIMO systems is to optimize the 

device size by reducing space between elements. 

Maintaining higher isolation with compact device size is the 

most challenging task in the present MIMO systems. The 

MIMO system performs well if the signals are highly 

uncorrelated in a multipath environment. The MIMO system 

performance will be degraded if the antenna signals are 

highly correlated. The correlation between signals is due to 

the non-richness of the scattering environment or reduced 

isolation at the transmitter/receiver. Different methods are 

proposed in the present literature to get good isolation 

characteristics between the antennas and maintain the 

compact antenna size—a few procedures to reduce coupling 

or enhance the isolation or neutralization line [3]. 

Furthermore, decoupling structure [4], metamaterials [5], 

pattern diversity [6], connected strips [7], and matching 

network [8], etc. 

      In the current wireless applications, the antennas are to 

be used for multiple applications, hence the need for 

multiband antennas. A multiband antenna can be used for 

various wireless applications simultaneously without 

requiring additional circuitry and components [9]-[11]. 

     The intelligent design of the antenna system can reduce 

coupling or enhance isolation without going for the device 

volume enlargement. If the MIMO antenna system is 

designed in such a way that the surface current on one 

element flows in the opposite direction to the adjacent 

element’s surface current, mutual coupling developed 

between the antennas will be nullified without much 

increasing the distance between antennas [12]-[16]. The 

ground surface current is another source for mutual coupling 

in a real-time established MIMO system. The effect of these 

surface currents can be mitigated by developing or using 

various techniques like decoupling elements between the 

antennas, defected ground structure, Electromagnetic band 

gap structure, etc. Careful design of patch shape also 

reduces mutual coupling. 

      An eight-element MIMO antenna is designed and 

developed for various wireless 5G Sub-6 GHz bands. The 

eight-element antenna system gives a reduced mutual 

coupling of around -15 dB in the specified band of 

applications. Various MIMO characterizing parameters like 

CCL, ECC, and TARC are presented. The design process 

and antenna evolution are detailed in Section 2, the obtained 

results are presented in Section 3, and Section 4 concludes 

the work. 

                            II. ANTENNA DESIGN 

         The proposed eight-element orthogonally arranged 

antenna structure is mentioned in Fig 1. In the evolution 

process, a monopole disk antenna of radius 5.9 mm is 

initially considered. In the first iteration, a square of size 

5.2×5.2 mm2 is cut from the circular monopole. In the 

second iteration, a rectangle of size 2×4 mm2 is subtracted 

from the circular monopole resulting in the lotus-like 
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