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Abstract: - For 5G wireless applications, this exploration proposes a dual-band 28/38 GHz 4-component MIMO array depending on duplex-

mode planar monopole antennas. Four planar monopole antennas are part of the layout framework, situated at the districts of a Rogers RO4003 

substrate measuring 20 by 20 mm2 and with a dielectric constant of 3.55. The form of the suggested placoid monopole antenna is crescent-

shaped. We created a notch at the bottom and inscribed two rectangular holes on each side to get the required behaviour and execution. For 

enhancement of isolation, we also employed a limited ground plane. Antenna elements can achieve significant isolation (> − 23 dB) using 

spatial and scattering behaviour approaches. A illustration of the four-element MIMO array is created, manufactured, and measured to 

multifariousness the outline idea. The investigational outcomes demonstrate that the suggested antenna has strong isolation and high efficiency 

while covering the 27.25–29 GHz and 34.5–41 GHz bands. Additionally, studies are done on the channel capacity, realized gain, and radiation 

pattern. The obtained findings suggest that, for millimeter-wave 5G MIMO implementation, the proposed MIMO antenna might be an 

excellent application-oriented design.  

Keywords: MIMO antenna, DG “Diversity Gain”, ECC “Envelope Correlation Coefficient”, and CCL “Channel    Capacity 

Loss”, Spectrum  

I. INTRODUCTION  

One of the critical features of next-generation mobile transmission is the ability of mobile devices to transmit data at 

ultra-fast speed. A mobile phone's antenna must be simple to read and have a compact outline [1–2]. A mini 

appliance’s antenna needs to support telephony behavior, huge data range, and small power expenditure to support 

long-term evolution [3–4] and 5G mobile transmission. It means that a portable appliance antenna needs to be allowed 

to work in mm-electromagnetic wave scale to carry the data speed required for coming utilization. 

Attributable to dimension constraints, a mobile gadget antenna must be allowed to work well at many prevalence 

bands in the mm-wave range to carry the utilizations of future mobile creation [5-6]. The antenna geometry may be 

complex, alongside vicinities of heavy electromagnetic retention to generate radiation motifs of the desired shape in 

various circumstances [7-8]. Placoid antennas with standard designs, band-combo functions, and undirected emission 

motifs are chosen for mobile gadgets due to size and weight constraints [9-10]. 

Here are various challenges in developing a MIMO antenna structure that may be used in cell phones for future stages 

of mobile transmissions. Because of the span limitation, the size of a phone's MIMO antenna must be lowered. Despite 

the limited space accessible for an antenna on a mobile gadget, the second test is providing good bonding among 

antenna components. The third issue (many-band operation) is presented by the MIMO antenna's capacity to fascinate 

at several functions while delivering appropriate signals at every spectrum. The 4th issue is to produce the needed 

design of radiation motif over the functional spectrum [11-12]. 

A MIMO antenna is also needed to provide various varieties, such as computative, scattering, and motif diversity. 

The significant issues in MIMO antenna layout for cell devices are the provision of small cover relation coefficient 

and Large variety gain (LVG) [13-14]. 

There are currently several antennas designed for use with 5th-generation mobile. Many planar single-band mm-wave 

antennas are given in [15–17]. [18] suggested 4-band MIMO antenna devices functioning at 28, 43, 52, and 57 GHz. 

[19–24] describe dual-band printed mm-wave antennas. [19] introduces a dual-band 28/38 GHz MIMO antenna with 

two section, segregation bigger than 22 dB, and a peak gain of roughly 5.2 dBi. [20] discusses the development of a 

dual-band 27/39 GHz MIMO antenna with two segregation, higher than 25 dB isolation, and peak profit near five 

                                                           
1 *Tushar: United University, Prayagraj, India 

Email: tushardkd@gmail.com 

2 Nandita Pradhan: United University, Prayagraj, India 

Copyright © JES 2024 on-line : journal.esrgroups.org 



J. Electrical Systems 20-3s (2024): 2241-2247 

 

2242 

dBi. [21] presents a dual-band 28/38 GHz slot MIMO antenna with two sections and isolation of more than 27 dB. 

[22] investigates a two-port MIMO antenna working at 28/38 GHz. [23] describes a dual-band four-port antenna that 

runs at 28/38 GHz with a 20-dB isolation and a peak gain of more than 7.58 dBi. [24] achieves a four-port dual-band 

28/38 GHz antenna with a peak gain of more than 7.9 dBi. 

This study provides a dual-band 28/38 GHz four-element MIMO array for 5G wireless applications based on dual-

mode planar monopole antennas. The design structure includes four planar monopole antennas positioned at the 

corners of a 20 × 20 mm2 Rogers RO4003 substrate with a dielectric constant 3.55. The proposed planar monopole 

antenna is crescent-shaped. We carved two rectangular holes on both sides and added a notch at the bottom to get the 

necessary performance. We also used a partial ground plane to improve isolation. Spatial and polarization diversity 

approaches are applied to achieve substantial isolation (> 23 dB) between antenna sections. The antenna is designed 

with industry-standard CST software. 

This study provides a dual-band 28/38 GHz four-element MIMO array for 5G wireless applications based on dual-

mode planar monopole antennas. The design structure includes four planar monopole antennas positioned at the 

corners of a 20 × 20 mm2 Rogers RO4003 substrate with a dielectric constant 3.55. The proposed planar monopole 

antenna is crescent-shaped. We carved two rectangular holes on both sides and added a notch at the bottom to get the 

necessary performance. We also used a partial ground plane to improve isolation. Spatial and polarization diversity 

approaches are applied to achieve substantial isolation (> 23 dB) between antenna sections. The antenna is designed 

with industry-standard CST software. 

II. PROCEDURES FOR SIGNAL ANTENNA LAYOUT 

The advisable antenna's development is mentioned in Diagram 1. The antenna was fabricated by the Rogers RO4003 

basis, with a wideness of 0.203 millimeters and a dielectric assent 3.55. being the first place, the typical speckle 

antenna, depicted in Diagram 1a as a lunula with geometries Dc and Lc, is designed to fascinate in the primary method 

at a spectrum of near 29.2 GHz (Diagram 2). Following that, as indicated in Diagram 1.b (antenna 2), we etched two 

holes with dimensions (Ls, Ws) and (Ln, Wn) on both sides. These holes permit the pair to increase bandwidth and 

the development of an unsuitable second band (diagram2). 

Based on the past design procedures, Antenna 3 in Diagram 1.c is proposed as the antenna to construct the necessary 

28/38 GHz spectrum loops by inserting a notch in the arch with the sizes We and Le (Diagram 2).   

 

Diagram1 (The advisable one-element dual-band antenna design) 
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Diagram2 (The S11 simulation effect of many antennas) 

As illustrated in Diagram 1.d, the recommended antenna is supplied by a strip line La x Wa, and the base space is 

little employed of span Lg.  

Consequently, the antenna arrangement shown in Diagram 3a is produced, and Diagram 3b displays a sample image 

of it combined with an executer connector. The spectrum of the recommended solitary component dual band is utilized 

to mimic and analyze the S11 findings, those are displayed in Diagram 4. The spectrum bands attained are “27.24 to 

29 GHz” in the 1st band, and “34.5 to 41 GHz” in the 2nd and vector network monitor evaluates the imitate outcomes. 

However, the trusted effects were single fortunate in the 1st  band's spectrum span of “27.24 to 28.9 GHz” and the 2nd 

band  spectrum span of “34.4 to 40.4 GHz”. The slight variance is due to manufacturing and measurement tolerance, 

which cannot be avoided. 

 

Diagram 3(The following is the advisable “one element dual band antenna” configuration: a) Simulation of 2-D 

blueprint. B)  connection blueprint.) 

 

Diagram 4 (The computed and observed S11 effect with the recommended “one-element dual-band antenna” 

Spectrum) 
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III. MIMO ANTENNA 

After the constituent antenna element is completed, the fabrication is refined to construct the dual-band MIMO 

antenna. 

4 antennas are positioned quadratical along with a spanning of unit(d), as illustrated in Diagram 5.  

 

Diagram 5 (The 2-D design of the proposed 4-element “MIMO antenna”.) 

This orthogonal configuration would provide polarization variety and might be utilized to lessen the required 

accompanying connecting various antenna elements unaccompanied by the need for a sophisticated decoupling 

mechanism. The board's dimensions are LMIMO x WMIMO, identical to 20mm × 20mm. 

The estimated layer current allocations for the proposed “MIMO antenna” at frequencies “28 -38 GHz” mentioned in 

Diagram 6. The findings are retrieved since port one is spread out, and ports 2, 3, and 4 are connected to 50. 

 

Diagram 6 (“Surface current distributions at 28 and 38 GHz”.) 

current density is gathered all over arch horns, incise slots, and a notch at 28 GHz, showing that each of these parts is 

radiation origins; anytime current density is stored around each hole and the edged at 38 GHz. 

2nd, current is focused all over the working port, with just a tiny quantity going to the remaining ports, proving the 

excellent shielding of the ports. 
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IV. RESULTS AND DISCUSSION 

A prototype was created and experimentally evaluated to confirm the suggested antenna's properties, as shown in 

Diagram 7.  

 

Diagram 7 (the antenna that was built.) 

1.1 S- Parameters 

Based on modeling findings, the antenna functioned at frequencies ranging from “27 to 29” GHz and “34.5 to 41” 

GHz, individually, with insulated below “21.5 dB and 22.5” dB. Meanwhile, based on measured data, the antenna 

functioned well in the spectrum ranges of “26.9 to 29” GHz and “34.5 to 41” GHz, with insulation below “24 dB & 

25.1” dB, individually. The measured and simulated findings coincide very well. 

1.2 Radiation Patterns 

The overall calculated and computed antenna performances and actual antenna rises are depicted as benefits, 

mentioning that we picked the Ant 1 and 2 versions; this is the most relevant scenario because of their closeness. The 

observed complete antenna performance and antenna rise accord well with the modeling. The overall observed 

antenna efficiency on both working bands exceeds the percentage, and the calculated antenna benefits are “9.7 dBi in 

band 28 Ghz and 11.5 dBi in band 38 Ghz”. The preceding measurements reveal that the recommended 4-component 

MIMO antenna has strong insulation and better complete antenna performance. 

The calculated and observed radiation pattern findings at “28 & 38 GHz” when the antenna is activated at port one 

concludes with a 50 load from “port 2 - port 4”. The antenna reveals a semi-omnidirectional motif in both spectrum 

bands and is a constant scenario among the simulated and experimental findings, with slight deviations owing to the 

evaluated equipment. 

1.3 Diverseness execution 

The variety of execution of the suggested MIMO antenna is explore in this part utilizing several execution indicators 

just like the (ECC), (DG), and “CCL”. ECC is a mandatory variable for MIMO devices since it discovers antenna 

components self-sustenance regarding separate properties. By the use of relation below [12-13], the ECC properties 

of every antenna part may be selected from the complicated observed and calculated data. 

V. CONCLUSION 

This research describes a dual-spectrum band (28/38 GHz) miniaturized strip line shield antenna for 5G mobile 

phones. The suggested antenna would operate at frequencies ranging from “27 to 29” GHz and 34.5 GHz to 41 GHz, 

which is below than 24 dB isolation between the two operational bands. MIMO metrics thus “Envelope Correlation 

Coefficient”, “Diversity Gain”, and “Channel Capacity Loss” were taken out from simulation and measurement data 

to corroborate the antenna blueprint and demonstrate the increased aspect of the proposed two-element MIMO 

antenna. The simulation and trial solution show a satisfactory craze among two working bands, indicating that the 

recommended formation will be used for 5G services.  
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