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Abstract: 
            The fifth generation of radiofrequency (RF) radiation, known as 5G, is set to be used worldwide 

without a thorough examination of the consequences to human health and the environment This has 

sparked discussion among concerned citizens in a number of nations. High speed, low latency, and the 

ability to connect numerous devices at the same time are three significant advantages of the technology. 

Many people feel that in order to attain high speeds in 5G, considerable power would be necessary, and 

that this high power will weaken the immune system in the near term. But, in fact, the situation described 

above does not exist. This study explains how speed may be increased not just by increasing the power but 

also by using low bit error rates and other important strategies. Due to the addition of high-frequency 5G 

radiation to an already complicated mix of lower frequencies, the deployment will, to some extent, 

contribute to a detrimental public health impact, both physically and mentally.  
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I.     INTRODUCTION 

The adoption of mobile wireless technology is 

increasing all around the world. The Federal 

Communications Commission (FCC) has 

authorised a new speedier 5th generation (5G) 

communications infrastructure with new antennas, 

which is now being built and tested. While 

technology may provide us with ultra-automation 

and immediate "immersive entertainment," several 

uncertainties remain. Wireless device public health 

and safety The higher millimetre wave frequencies, 

which have never been utilised for internet or 

communications technologies previously, will be 

included in 5G. For speedier communications, the 

5G deployment proposes adding microwave 

frequencies in the low- (0.6 GHz – 3.7 GHz), mid- 

(3.7 GHz – 24 GHz), and high-band (24 GHz and 

above) bands. 

5G bands have essentially been characterised in 

terms of a three-band spectrum. 

Low band spectrum—in this case, the frequency 

band is less than 1GHz, which is commonly utilised 

for LTE applications. It has a lot of coverage, 

however the data speed is just 100 Mbps [2].  

Mid-band spectrum—It delivers quicker speeds 

and lower latency than low-band spectrum, but it 

fails to penetrate buildings as well as low-band 

spectrum, which is why the adoption of massive 

MIMO and tiny cells may increase mid-band 

penetration and coverage area. The maximum data 

speed that may be achieved is 1 Gbps. High-band 

spectrum—Of all the 5G spectrum bands, this one 

offers the best performance. It may provide speeds 

of up to 100 Gbps, however it is more often known 

as the mm Wave band because of its limited 

coverage area. The beam forming approach might 

be utilised to solve this problem. MMWs are 

typically absorbed within 1 to 2 millimetres of 

human skin and in the cornea's superficial layers. 
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As a result, the radiation's principal targets are the 

skin or tissues' near-surface zones. 

MMW bio-effects may be conveyed by molecular 

mechanisms through the skin or through the 

neurological system, because skin includes 

capillaries and nerve endings. 

 

II. THE REVIEW 

The evaluation includes epidemiological studies 

(cohort, case-control, and cross-sectional) 

looking at radar exposure, although papers with 

indicated radar frequency below 6 GHz were 

eliminated. On-radar epidemiological studies 

were included since they show occupational 

exposure that falls outside of the ICNIRP 

standards.Case reports and case series were not 

included in the study. Studies looking towards 

therapeutic results were also ruled out unless 

they included particular bio-effects. The quality 

of the research included in the state-of-the-

science review was assessed, but unlike a 

systematic review, it did not reject any research 

based on their quality. The assessment also 

revealed knowledge gaps that should be 

investigated and researched further in the future. 

The results in this research are presented in a 

narrative format with tabular data to indicate 

research characteristics. RFfields over 6 GHz are 

referred to as "MMWs" (millimetre waves) in 

this research. 

 

2 Carcinogenicity and 5G radiation 

The 5G high spectrum range can cause cell 

mutations and tumours, which can subsequently 

develop into cancer.The generation of reactive 

oxygen species (ROS) is increased by exposure to 

5G radiation. ROS are a typical aspect of cellular 

activities and cell communication. Overproduction 

of reactive oxygen species (ROS) that is not 

counterbalanced by endogenous antioxidants 

(superoxide dismutase (SOD), catalase (CAT), 

glutathione peroxidase (GPx), glutathione (GSH), 

melatonin) or exogenous antioxidants (Vitamin C, 

Vitamin E, carotenoids, polyphenols) results in the 

formation of free radicals that oxidise and damage 

DNA, proteins, membrane 

  

3. 5G'S KEY ENABLING TECHNOLOGIES 

3.1 Small cell architecture 
 

A. Because the coverage area for high band and mid 

band spectrum ranges in the 5G spectrum is 

quite tiny, previous clustering approaches will 

not be viable in 5G [2-4]. 

B. The present wireless cellular technology divides 

the region into small cells, which are grouped 

together to form a cluster, and each cell has a big 

high-power cell tower to broadcast signal across 

great distances. 

C. In a 5G system with a high band spectrum, 

millimetre (mm) waves will be used, which can 

only travel a limited distance and cannot pass 

through barriers, meaning that if devices are 

behind any impediments, they would lose the 

signal. 

D. However, when it comes to splitting the cells, 

I'm not so sure.  

E. Because the station and all of the bases are near 

together, a tiny cell will be able to readily 

broadcast signal around barriers. 

F. As the user travels around the obstacles, the 

gadget switches from one tiny cell to the next 

closest small cell automatically. Text Font of 

Entire Document 

  

3.2 Massive MIMO 

The goal of 5G technology is to give fast data 

speeds and low latency, which can be achieved by 

high-power transmission. However, the high power 

will result in a radiation impact, which might be 

harmful to human health. As a result, several sorts 

of diversity approaches are used in 5G technology, 

which has a distinct design element than the 

existing 4G system. 
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The underlying concept underlyin

diversity is that it combines several antennas for 

transmission and reception, lowering the bit error 

rate and increasing the speed automatically[5,6].

The MIMO approach is also used in 5G 

technology for high-speed communications.MIMO 

(multiple input, multiple output) is an antenna 

technique for wireless communications that use 

multiple antennas at both the source (transmitter) 

and the destination (receiver) (receiver). As 

illustrated in Fig.1, the antennas at either end of the 

communication circuit are merged to reduce 

mistakes and increase data speed. 

FIGURE 1  

MASSIVE MIMO IMPLEMENTATION FOR ANTENNA DIVERSITY REA

 

FONT SIZES FOR PAPERS 

 

 Pairs of source-sink, encoder

modulator-demodulator, and multiplexer

demultiplexer are used to configure the transmitter 

and receiver illustrated in the above diagram. 

Finally, the processed signals are sent into massive 

MIMO circuitry, which allows them to be broadcast 

over many antennas. Multiple antennas are 

employed on the receiver side to receive multipath 

radio signals, which are then processed further. This 

has the potential to increase network capacity by a 

factor of 24 or more. Furthermore, MIMO has its 

own set of disadvantages. MIMO antennas may 

broadcast data in all directions at the s

and the total signal is amplified. this entire signal 

get a serious interference 
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The underlying concept underlying space 

diversity is that it combines several antennas for 

transmission and reception, lowering the bit error 

rate and increasing the speed automatically[5,6]. 

The MIMO approach is also used in 5G 

speed communications.MIMO 

ut, multiple output) is an antenna 

technique for wireless communications that use 

multiple antennas at both the source (transmitter) 

and the destination (receiver) (receiver). As 

illustrated in Fig.1, the antennas at either end of the 

are merged to reduce 
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sink, encoder-decoder, 

demodulator, and multiplexer-

to configure the transmitter 

and receiver illustrated in the above diagram. 

Finally, the processed signals are sent into massive 

MIMO circuitry, which allows them to be broadcast 

over many antennas. Multiple antennas are 

eceive multipath 

radio signals, which are then processed further. This 

has the potential to increase network capacity by a 

factor of 24 or more. Furthermore, MIMO has its 

own set of disadvantages. MIMO antennas may 

broadcast data in all directions at the same time, 

this entire signal 

3.3. Beam forming 

Rather than using a directed antenna, older 

technologies employed sectored antennas.

The power of the radiated antenna was strong in 

earlier technologies, such as 4G, rather than the 

beam forming antenna, which would be the major 

adjustment in antenna design for the 5G system. 

The presence of a sectored antenna whose emission 

may be observed clearly in Fig.2 The pattern is in 

all directions, according to B. S. Sedani et al., J. Sci. 

Res. 13(2), 695-705(2021)699 These antennas were 

utilised in historical and contemporary wireless 

cellular technologies. In 5G technology, however, 

the antenna radiation pattern is directed and focused 

in a specific coverage region, as illustrated in Fig.3. 

As a result, as compared to earlier technology 

antennas, the power level is low. In 5G, each 

particular user with a customised beam may be used 

to reduce time delay. Instead of being spread out in 

all directions from a broadcast antenna, a wireless 

signal will be focused on a single receiving device 

with this approach. In 5G, each particular user with 

a customised beam may be used to reduce time 

delay. Instead of being spread out in all directions 

from a broadcast antenna, a wireless signal will be 

focused on a single receiving device with this 

approach. For radio signal transmission, a directed 

antenna will be utilised in beam formation, 

allowing the base station to provide a concentrated 

data stream to a specific user. 

 

 

Volume 4 Issue 3, May-June 2021  

www.ijsred.com   

Page 788 

Rather than using a directed antenna, older 

technologies employed sectored antennas. 

The power of the radiated antenna was strong in 

nologies, such as 4G, rather than the 

beam forming antenna, which would be the major 

adjustment in antenna design for the 5G system. 

The presence of a sectored antenna whose emission 

may be observed clearly in Fig.2 The pattern is in 

ing to B. S. Sedani et al., J. Sci. 

705(2021)699 These antennas were 

utilised in historical and contemporary wireless 

cellular technologies. In 5G technology, however, 

the antenna radiation pattern is directed and focused 

rage region, as illustrated in Fig.3. 

As a result, as compared to earlier technology 

antennas, the power level is low. In 5G, each 

particular user with a customised beam may be used 

to reduce time delay. Instead of being spread out in 

broadcast antenna, a wireless 

signal will be focused on a single receiving device 

In 5G, each particular user with 

a customised beam may be used to reduce time 
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focused on a single receiving device with this 
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Bharti Airtel and Huawei, a Chinese 

multinational telecom equipment company, 

successfully performed India's first 5G network trial 

under a test configuration at the former's network 

experience centre in Gurgaon on February 23rd, 

2018. For emerging countries like India, 5G has 

advantages in terms of their rising infrastructure in 

IT technologies. The high speed and capacity of 5G, 

as well as the low bit error rate, are significant 

advantages. It enables high-quality audio, video, 

Internet, and other broadband services, making 

them more effective and appealing, as well as 

providing bi-directional, accurate traffic data. 

portability of access and services[7].It has a 

massive broadcasting capacity of up to Gigabit and 

can handle about 75,000 simultaneous connections. 

For wild cell phone users, 5G will provide high 

resolution and bi-directional huge bandwidth 

shaping. Apart from the above-mentioned 

advantages and benefits of 5G deployment, the 

system will also have certain drawbacks in terms of 

global livelihood health. In the next part, we'll look 

at some of the health difficulties. 

 

4. Effects on the nervous system 

 
EMR can cause morphological, 

electrophysiological, and chemical alterations in the 

nervous system and brain. A considerable shift in 

these functions will invariably result in a shift in 

behaviour. Changes in the blood-brain barrier, 

morphology, electrophysiology, neurotransmitter 

functions, cellular metabolism, calcium efflux, and 

reactions to medicines that influence the nervous 

system are among the neurological consequences of 

EMR that have been documented in the literature 

[15]. 

 

5.  Effects of  Temperature 

 
In comparison to older technologies, the 

receiving mobile phone has a single receiving 

antenna, but the number of sending antennas will be 

increased, resulting in a greater electromagnetic 

effect [15]. Heat is produced when EM radiation is 

absorbed. 

The effect of radiation on tissue heating is a simple 

mechanism to comprehend (thermal effect). 

Temperature changes cause biological systems to 

modify their functionality. The charged particles 

vibrate and gather energy as electromagnetic 

radiation strikes the substance. As demonstrated in 

Fig.4 [15], it might be promptly re-radiated and 

appear as scattered, reflected, or transmitted 

radiation. 

 
 

Effects that are not thermal 

 
After reviewing the existing evidence, the 

International Agency for Research on Cancer 

(IARC) classified RFR as a “possible” (Group 2B) 

human carcinogen in 2011. Since the 1970s, a wide 

range of negative human health effects linked to 

RFR have been reported. Review by the 

International Agency for Research on Cancer [14]. 

DNA damage markers in hair follicle cells in the 

ear canal were greater in the RFR exposure groups 

than in the control participants, according to a 

research of four groups of males, one of which did 

not use mobile phones. Furthermore, DNA damage 

increased as the daily length of exposure increased 

[13]. The long-term dangers to children from RFR 

exposure from mobile phones and other WTDs are 

likely to be larger than those to adults due to high 

development rates and the higher susceptibility of 

growing nervous systems [14]. Longer periods of 

exposure, like with other carcinogens, are 

associated with a higher risk of cancer. 
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III. CONCLUSIONS 

 Nerve stimulation, changes in cell membrane 

permeability, and effects owing to temperature rise 

are the only known negative health consequences 

associated with radiofrequency EMF exposure. 

There is no evidence of adverse health 

consequences at exposure levels below the ICNIRP 

(1998) recommendations' limitation thresholds, and 

no evidence of an interaction mechanism that would 

suggest that radiofrequency EMF exposure below 

those restriction levels would causes unfavourable 

health consequences. Although beam forming and 

large MIMO methods pose a health risk, they will 

weaken the immune system of the human body over 

time. Any methodology employed to realise the 5G 

wireless cellular system will not expect any short-

term immunity reduction. 
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