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Abstract: This work proposes a novel design of a 4-element 

MIMO antenna for 5G sub: 6GHz N77/N78 and N79 band 

applications. The proposed work is designed on a 100 × 100 mm2 

size FR4 defected substrate having a height of 1.6mm, constant of 

4.4. Initially, a 30 × 30 mm2 size single antenna is designed; later, 

it is extended to a 4-element antenna. Both the antennas work in 

the range of 3.0GHz to 5GHz and cover the 5G sub:6 GHz bands, 

which include N77 (3.3-4.2 GHz) and N78 (3.3-3.8 GHz) and N79 

(4.4-5.0 GHz). The isolation values above 17.5 dB when elements 

are placed orthogonal and above 25 dB are attained in the 

structure's entire working region. High radiation efficiency and 

gain values are attained due to the systematic design. The 

proposed antenna is fabricated and checked with the measured 

results with simulation results. The compared results are almost 

in good agreement, and these results include S-parameters and 

diversity performance characteristics. The proposed antenna is 

designed with a popular and efficient simulator known as Ansoft 

HFSS. 

Keywords: 4-Element, MIMO, 5G Sub: 6 GHz, CCL and TARC. 

 
I. INTRODUCTION 

In the present wireless communication systems, observing 

the number of mobile users is increasing daily. At the same 

time, the user requires higher data rates, higher channel 

capacity, effective transmission, and minimum transmission 

losses. From generation to generation (1G to 4G), the channel 

bandwidths are increased by the International 

Telecommunication Union (ITU) based on user requirements. 

But, it is not sufficient for video streaming, with a tremendous 

rate in terms of Gbps, higher signal-to-noise ratio values, and 

large channel capacity in terms of bits/sec [1],[2]. Hence, to 

overcome the above problems and achieve peak data rates 

above 10 Gbps, small latency below 1 ms, high traffic density 

above 106/ Km2, higher mobility above 500 Km/h with higher 

mobility 5G wireless cellular system. 5G systems are 

categorized into low-band (Up to 1 GHz), mid-band (Sub: 6 

GHz), and mm wavebands. More coverage area is achieved 

with low-band 5G systems. Huge channel capacity and higher 

data rates above 2 Gbps are attained with mm-wave 5G 

systems. The 5G sub:6 GHz is a compromising technique for 

coverage area and channel capacity between low-band and 

mm-wave band 5G systems [3],[4]. 

Several designs are developed for 5G sub: 6GHz 

applications and are proposed in the latest research works. A 

triple-band simple planer antenna covers the LTE, GSM, and 

N79 bands [5]. Dual-band single antenna is designed for the 

LTE (R) and lower band 5G sub: GHz bands [6]. A novel two-

element MIMO antenna is designed and developed for 

N77/N78 band application [7]. Broadband printed microstrip 

patch antenna is designed for 4G and 5G applications [8]. A 

simple parasitic patch antenna designed for 2G/3G/4G/5G and 

WLAN applications [9]. Four element cross dipole antenna is 

designed and developed; it covers the bands of 4G LTE and 5G 

sub:6 GHz bands [10]. Lotus flower-shaped 4-element MIMO 

antenna is presented for 5G NR77 & 78 band applications [11]. 

Calendula flower shaped 4-port MIMO antenna is designed for 

N77, N78 & N79 band applications [12]. Most of the above-

reported works are designed for 5G sub: 6 GHz applications, 

some of them cover 4G LTE bands, and some of them also 

cover WLAN bands. But the presented proposed work covers 

only complete 5G sub:6 GHz applications. 

The present work proposes a novel 4-element MIMO 

antenna exclusive for 5G sub:6 GHz applications. It covers the 

band from 3.0 to 5.15 GHz, which includes N77 (3.3-4.2 GHz), 

N78 (3.3-4.2 GHz), and N79 (4.4-5.0 GHz) bands. Element-to-

element isolation of above 17.5 dB when these are placed in 

orthogonal and above 25 dB when these are arranged in 

opposite positions. Higher radiation efficiency and gain values 

are attained with a systematic design approach. The diversity 

performance of the proposed 4-element MIMO is checked, 

analyzed, and compared with measured results. 

 
II. ANTENNA DESIGN AND EVOLUTION 

The proposed 4-element antenna is exclusively designed 

for 5G sub:6 GHz applications, including N77/N78 and N79 

bands. Fig.1 shows the single and 4-element designs with 

dimensional values. Fig.1(b) shows the isometric view of the 

proposed 4-element antenna, and the overall size of the 
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