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 Abstract.  

The multiple input and multiple output approach are the most common and vital technique used in current wireless communication, 

and it is the only technique that can match the demands of modern fifth generation wireless communication. By using the MIMO 

approach, the throughput of the microstrip patch antenna may be increased, resulting in higher data rates in transmission. It contains 

numerous inputs and outputs, as the name implies, and its most important job is to create extremely high throughput even in high 

signal traffic zones. To achieve the high throughput, the signal traffic patch is ignored and the data is transmitted in a bypassed way. 

The most essential technology used in the proposed UWB-DGS-MSPA is slotted ground, which is also known as "Defected Ground 

Structure" in technical terms (DGS). Slotted ground is used to increase antenna performance by intentionally inserting slots in the 

ground plane to improve return loss, bandwidth, and radiation properties of the microstrip antenna. 
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1. INTRODUCTION  

Traditionally, wireless setups have been designed for a specific purpose. Antennas in these configurations take into account static 

restrictions such as gain, frequency of repetition mob, radiation configuration, divergence, and so on. Reconfigurable antennas 

have recently attracted a lot of interest for a variety of applications, including cellular wireless communication, finding systems, 

digital television message, hovering machines, and robots in flying automobile locater and well-designed projectile protection 

[1]. 

1.1 Reconfigurable Antenna 

     If the radio antenna change produces the best results, the receiving antenna should be changed or rebuilt to observe the new 

results. Using precisely portable parts diodes, tunable constituents, or vibrant resources, reconfigurable wireless antenna vary 

their presenting features by modifying the current stream on a receiving antenna. A solitary receiving antenna or a cluster of 

reconfigurable radio antennas can be used [2]. Reconfigurable reception antennas are useful in a variety of applications (e.g., 3G, 

Bluetooth, WLAN, WiMAX) to enable a variety of principles (e.g., 3G, Bluetooth, WLAN, WiMAX) overcome solid impedance 

signals and adapt to changing environmental conditions. However, in radar applications, multifunctional activity frequently 

necessitates reconfigurability at the receiving antenna level. 

 1.2 Design Ideas for Reconfigurable Antennas 

 The following are the three basic design techniques for achieving antenna frequency suppleness: 

(1) Microelectronic controls, automatic actuators, and tunable tools for reconfigurability in footings of circuit features, emission 

stuffs are added into antennas. 

(2) Tunable filters and ultra wide band (UWB) or multiband antennas 

(3) Multiband/reconfigurable systems in which the same aperture is employed for several operative modes [1].  

RF engineers must consider three perplexing requirements while designing reconfigurable antennas. 

1) Which reconfigurable properties (such as occurrence, emission configuration, or polarity) must be altered? 

2) In what way the antenna's many searing essentials rearranged to attain the compulsory stuff? 

3) What type of design decreases the antenna radiation/impedance individualities' unwanted properties? 
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MIMO is essentially a radio antenna technique since it employs multiple antennas at the transmitter and receiver to provide a 

number of signal routes to transfer data, selecting different paths for each antenna to allow for numerous signal paths to be used. 

These additional routes can be leveraged to their advantage by employing MIMO. 

 

2. RELATED WORK 

Since the recommendations use three risk groups to sort out differences in screening routines, it may be wondering how to fit 

Christos G. Christodoulou, et al. [1] in today's telecom frameworks, reconfigurable reception antennas with the ability to send 

several examples at varied frequencies and polarizations are critical. Within a bound volume, the requirements for increased utility 

(e.g., bearing discovering, pillar controlling, radar, control, and order) impose a greater emphasis on current communication and 

receiving frameworks. This problem can be solved by using reconfigurable receiving antennas. The various reconfigurable pieces 

that can be used in a radio antenna to modify its design and capacity are discussed in this study. These methods of reconfiguration 

are based on a combination of radio-frequency miniature electromechanical frameworks (RF-MEMS), PIN diodes, varactors, and 

photoconductive components, or on a physical change of the receiving antenna radiating structure, or on the use of sharp materials 

such as ferrites and fluid gems. Different actuation instruments are offered and analyzed that can be used in each unusual 

reconfigurable execution to get optimum execution. There are a few examples of reconfigurable reception antennas for both 

terrestrial and space applications, such as cognitive radio, multiple information various yield (MIMO) frameworks, and satellite 

correspondence. N. Ramli et al. [2] the recurrent reconfigurable receiving antenna can be used in both LTE (2.6 GHz) and WiMAX 

(3.5 GHz) applications. This radio antenna is known as a Frequency Reconfigurable Stacked Patch Micro-strip Antenna because it 

is designed with a combination of an opening coupled as the handling method and stacked fix innovation (FRSPMA). It consists of 

three substrate layers, each of which is planned using RT-Rogers 5880 with a thickness of 0.787 mm. To improve the addition 

exhibitions and reduce the deceptive impacts from the taking care of line, a 3 mm thick air hole is placed between the ground and 

the base fix substrate. A.Anusuya et al. [3] Due to rapid advancements in remote correspondence technology, the use of small 

receiving antennas has exploded. The size of the receiving wire, as well as its cost, execution, and ease of installation, has all been 

taken into account when planning the radio wire. A small strip receiving antenna is presented to suit all of the requirements. 

Miniature strip radio wires are now used in a variety of applications, including aero planes, spacecraft, satellites, and rockets. In this 

work, we discuss miniature strip reception wire, different types of miniature strip radio wire, different substrates used in radio 

antenna planning, and our writing assessment. Muhammad Abid, et al. [4] the radio recurrence range has gotten scarce due to 

rapid development and the detonating prevalence of distant innovations. Another innovation that uses dynamic range access tactics 

to improve range usage and proficiency is intellectual radio. Another reception antenna plan for psychological radio remote 

correspondence frameworks is presented in this research. The radio antenna is etched on FR4 substrate and can operate in the 

3.0GHz to 14GHz spectrum with a standard of S11-10dB, allowing for a 129 percent useable division data transmission range. A 

half circular radiator with two rectangular apertures and a ground plane on the opposite side of the substrate make up the receiving 

wire. The suggested receiving wire includes psychological radio detecting capabilities, which identifies the underutilized range in 

its operating band of 3.0GHz to 14GHz. The Omni directional radiation design of Plan radio wire is suitable for channel detection. 

Asmita M. Sonwalkar et al. [5] Multi-band Antenna with Reconfigurable Antenna is an option. To achieve multi-band and 

wideband radio antenna activity, many approaches are applied. Reconfigure Antenna allows you to quickly switch between multiple 

receiving antenna boundaries. In areas such as letters, it has attracted a lot of attention. The working frequency, polarizations, and 

radiation design of a radio antenna can all be adjusted using reconfigurable technologies. Reconfigurable radio antennas could make 

versatile correspondence more useful. The ability to reconfigure radio antennas allows us to redistribute range in multi-band 

communication frameworks, reducing the quantity and size of receiving antennas. The purpose of reconfigure radio antennas is to 

assist multiband and wideband distant applications in a variety of recurrence groups. This paper discusses different types of 

reconfigurable radio antennas and how they work, such as Frequency Reconfigurable Antennas, Radiation Pattern Reconfigurable 

Antennas, Polarization Reconfigurable Antennas, and Radiation and Frequency Reconfigurable Antennas. Harender Pal Singh et 

al. [6] the exhibition of Microstrip fix radio antenna with and without the Meta material design was discussed and examined. The 

return loss of a standard fix radio antenna designed for complete recurrence at 2.4 GHz was compared to the return loss of a similar 

fix receiving antenna with a further layered Meta material design. Veerendra Singh Jadaun et al. [7] the receiving antenna's 

Microstrip line has been exhibited, planned, and replicated. Also, the planning was done in IE3D programming, which is an EM 

solver that deviates from the Method of Moments guideline. Ranjan Mishra et al. [8] the plan of a rectangular and square-shaped 

Microstrip radio antenna is examined. The suggested Microstrip radio antenna has a wide transfer frequency of 500 MHz and a low 



 
yield loss of - 24 dbs. Sathishkumar N et al. [9] Plan a Microstrip radio antenna with a good radiation design that reduces main 

complexity and, as a result, the receiving antenna size. The presentation boundaries of the radio antennas, such as S-boundary, Gain, 

VSWR, and directivity, are obtained and broken down using ANSYS HFSS programming. Mandar P. Joshi et al. [10] For the 

Indian Regional Navigation Satellite System, a circularly polarized Microstrip antenna is proposed. To recognize circular 

polarisation, an oval cross designed turn traitor ground structure is mounted on the ground plane. W. Hunag et al.  [11] a 

polarizations that is circular In the frequency range of 4.35 GHz to 4.84 GHz, a Microstrip antenna with a condensed square patch 

is in use. 

3. PROPOSED WORK AND IMPEMENTATION 

In this two-port network, the two feeding lines are perpendicular to each other with single radiating resonance and also the 

introduction of slot on the ground is used to achieve better isolation and mutual element coupling between two-ports. Hence, the 

proposed antenna acts like a MIMO antenna. It's also utilized to attenuate higher mode harmonics and for element mutual coupling. 

Moreover, the integration of slots on ground will optimized the performance to 27% more than the reported antenna. 

The DGS influences the surface current density, which might result in better or worse results. The antenna's design introduces 

resistance into the circuit, restricting its size but enhancing its bandwidth. This study discusses 5G mid-band applications by 

resonating the suggested structure at Sub-6 GHz, Sub-7 GHz/Vo5G, Wifi6, and 5GV2x-c. It is quite difficult to cover as many bands 

in a single miniaturised patch antenna without optimization. This intended result is obtained by the use of a combination of two 

optimization strategies (i.e., slotting techniques techniques) 

In the early phases of fifth generation wireless communications, mmwaves over 24 GHz are the most dominant frequency band. 

The frequency range between 1 GHz and 7 GHz is now the most significant frequency band for 5G wireless communications, and 

this frequency band is termed the 5G mid-band applications. Because of their wide penetration range and long distance coverage, 

5G midband frequencies may easily reach high data rates and throughput values in wireless data transmission. So, the suggested 

antenna's miniaturization is done by dividing the wavelength (lambda) by four, which achieves miniaturization in the communication 

process alone. That is why we picked a small miniaturized method in this case. Change the half wavelength to a quarter wavelengths 

and proceed as before, according to the transmission line formula. A circular slot is proposed in the radius of the directed wavelength 

quarter value. The circular slots that have been introduced are arranged in a sequence. The identical two port feeds are each angled 

at 90 degrees to process equivalent distribution process principles. The calculated values tabulated as below table 3.1. 

 

Table 3.1: Dimensions of RCGS-MIMO 

Description Dimensions (mm) 

a * b 10 * 10 

c * d & e * f 0.7 * 4.8 

g * h 16.62 * 16.62 

i,j & p 1.41 

K 1.5 

l, m, n & q 1 

O 2.23 



 

 
Figure 3.1: Structure of Simulated Two-Port RCGS-MIMO Antenna 

 

Figure 3.1 shows the structure of Simulated Two-Port RCGS-MIMO Antenna 

4. RESULTS 

 

 

Figure 4.1: Return Loss of Two-Port RCGS-MIMO Antenna 

 

Figure 4.1 depicts the predicted return loss vs. frequency plot of the 5G midband antenna. Because the proposed antenna has two 

identical ports, we must validate the matrix results analysis. S11, S12, S22, and S21 are four sets of findings for the proposed 

antenna. 

The most important parameters to consider when calculating an antenna's efficiency are gain and directivity. Figures 4.2 and 4.3 

depict the proposed antenna gain and directivity. 



 

 

Figure 4.2: Gain of Two-Port RCGS-MIMO Antenna 

 

 

Figure 4.3: Directivity of Two-Port RCGS-MIMO Antenna 

 

The red region of the 3D gain figure 4.2 shows that the maximum overall gain of the RCGS-MIMO antenna geometry measured is 

4.1 dB with whole 4G and 5G midband applications and directivity is 5.7 dB. 

The suggested RCGS-MIMO's efficiency may be calculated using equation 4.1  

Efficiency = Gain/Directivity                                (4.1) 

Hence the radiation efficiency is 72 percent based on the simulated gain and directivity. 

 

5. CONCLUSION AND FUTURE SCOPE 

Design of compact size 2 port RCGS-MIMO antenna has a high gain profile at below 7GHz with a pinnacle gain of 4.1dB. For two-

port implementations, the execution of the suggested antenna is further studied by finding the Return Loss, Gain and Directivity. 

The simulated results indicate that the suggested two-port antenna is a promising candidate for the entire 5G Mid-band applications. 

The quality of service of communications can be increased by increasing the number of elements for the proposed two-port antenna 

system; it is the easily extendable system. 
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