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Mobile communications and technology

Mobile communications
and technology

The majority of people living in Austria are regular users of mobile devices
and apps. And the number is increasing all the time. Everyone wants to be
available or online anywhere and at any time. But can we still navigate our way
through this flood of information, and do we still have enough time for those
things that really matter to us?

As a mobile communications provider, it is important to us that technology
gives time and does not cost time. For us, the focus of each new technological
advance is not just the progress it brings but also the new opportunities it
gives to people.

We therefore see it as our responsibility to shape a positive future in which mo-
bile communications make our lives easier instead of just faster.

Al was, is and always will be a mobile communications pioneer and techno-
logical leader. For this reason, we are already investing today in the network of
the future.

With 5G, the next generation of mobile communications, we will make innova-
tive data services and applications available to you in a completely new quality

with high data transfer speeds. There's plenty to be excited about!

This brochure explains the basics of how mobile communications work and the
benefits they offer you.

If you have questions on the subject of mobile communications, the A1 EMF
Team will be happy to help: emf@al.at

Your A1 EMF Team
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Basic principles of mobile communications

Basic principles of
mobile communications

Communication between mobile phones and base sta-
tions is very complex, especially if we move and a call
has to be “forwarded” from one base station to the next.

Whenever we make a call or send data on our mobile phone, it sends signals
to the antennas of the nearest base station. If we make a call while travelling
by car, we repeatedly leave the reception area of one base station and have to
be forwarded with our conversation to the next mast. This handover between
the masts is a technologically complex task carried out by the mobile phone
exchange.

If we want to make calls to a land line or to a subscriber of another mobile net-
work, the mobile phone exchange steps in. The exchange also enables connec-
tions between multiple subscribers. In order to establish a connection quickly,
the information about the current location of all active mobile phones is saved
by the switching centre.

000000
000000
AN =ininiu)nin
000000
000000

DDDHD

Switching centre Fixed network

'55&”75

Page 5 Al Mobile communications and technology



Mobile base stations

Mobile base stations

The number of mobile base station needed depends
on how many mobile end devices have to be supported.
In urban areas, more masts are required, in less
densely populated areas fewer. The requirements they
have to meet is regulated by law.

The location of base station is especially important. The more carefully they are
chosen, the better the mobile communication reception. Therefore, there are a
number of criteria that are of central importance.

Masts have to be situated where calls are made and data is transferred. They
are planned in such a way that the best possible quality of service is provid-
ed. Of course, when choosing a location, building density, the number of
potential users and the terrain of the coverage area all need to be taken into
consideration.

Not only is the geographical reach of mobile phone masts limited, the volume
of calls and data that can be transmitted simultaneously is also finite. For net-
work coverage there are therefore various application scenarios with differing
ranges. A base station within a building has a range of around 50 metres, in

Approx 1-10 km Approx 300 m Approx 50 m
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Mobile base stations

an urban area an average range of approximately 300 metres and in rural
areas up to 10 kilometres.

This means: The more people use their mobile phones for making calls and
using data services, the greater the number of masts that are needed. This is
why more masts are required in urban areas than in the countryside.

Mobile phones also adjust their transmitting power automatically. They only
transmit at the strength that is absolutely necessary. The better the connection
between a mobile phone and a base station, the less transmitting power the
phone needs. If masts are located away from villages or towns, for example in
the surrounding forests, mobile phone transmitting powers and base station
transmitting powers will be higher due to the additional distance. The result
is that emissions will higher than if the mast was within the town or village.
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Cellular radio cells
Expansion of the network

New mobile communication technologies enable higher data transfer speeds.
Many customers want fast and easy internet access, which is why Net Cubes are
increasingly used as a flexible supplement or alternative to fixed line internet.
These devices combine an LTE modem with a Wi-Fi router and offer mobile
internet access (for smartphones, laptops, tablets) wherever there is 4G/LTE
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Mobile base stations

mobile reception. However, the network must be expanded or modified for this
purpose, mainly by adapting the existing base stations. Antennas are replaced
or new ones installed as needed.

Why are more and more base stations still being built?

Demand for mobile internet volumes is growing from year to year making clear
the need for a suitable infrastructure and the further development of mobile
communication standards. It is now possible to surf the mobile internet in com-
fort from anywhere in Austria. This is leading to a rapid increase in data traffic.

The Annual Report 2018 of the Austrian Regulatory Authority for Broadcasting
and Telecommunications (RTR)* states: “After the volume of mobile data used
declined in Q2 2018 for the first time since measurements began, data volume
rose again sharply in Q3, 2018 for the first time since measurements began,
data volume rose again sharply in Q3, rising to 369,800 terabytes. This is an
impressive increase of 7.4%."

Total data volumes [ Data-only tariffs W other taritts
in terabytes
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More data traffic with less transmitting power - the new mobile network technol-
ogies make it possible. Due to the lower transmitting power of modern smart-
phones and increasingly efficient technology, less and less transmitting power

* www.rtr.at/de/inf/telekom-monitor-q32018
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Mobile base stations

is needed to transfer the same volumes of data. This also means lower emis-
sions. However, exact and careful planning of the network is crucial.

[ | . . . . .
1 Emissions are the radio waves in the environment and can be measured or

calculated. Find out more in the section “Emissions and limit values” on page 24.

Mobile communications - legal framework

Radio installations require a permit before they can be put into operation.
A licence awarded by the Austrian Regulatory Authority for Broadcasting
and Telecommunications (RTR-GmbH) or a general permit obtained in
accordance with the Telecommunications Act (TKG) 2003 generally also
includes authorisation to operate the requisite installations within the frame-
work of the applicable legal conditions and applicable standards. On the
basis of the licence, the telecommunications authorities issue a permit to
operate transmitting stations. This permit covers all radio installations regard-
less of their location.

Individual permits are not issued for an individual antenna, as the requirements
for transmitting and safety distances to the transmitting masts are type-ap-
proved and are verified at a later date. This works in a similar way to cars;
the individual models are type-approved, and vehicles are not inspected
individually before registration.

Building permits (for foundations, masts etc.) are issued in accordance with the

statutory provisions of the provinces. This is the case, for example, with regard
to nature conservation areas and building regulations.
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How we optimise reception

How we optimise
reception

Base stations in areas with high volumes of traffic
need support. “Smart cells” offer two advantages here.
On the one hand, they provide better reception in urban
areas and inside buildings; on the other hand, they
ensure that mobile phones use less power.

Base stations are designed in such a way that the radio waves can be trans-
mitted and received as far away as possible rather like a lighthouse that has
to have a wide range so that its light is visible from a great distance. However,
less light is visible immediately below the lighthouse. It's a similar situation
with radio waves directly underneath the antenna of a mobile phone mast.
The signal received when close to a mast can be weaker than the signal 100
metres away.
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Dispersion behaviour of radio waves
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How we optimise reception

Modern buildings are often built of highly insulating materials, with windows
that have multiple glazing; this can affect reception of the mobile phone sig-
nal. Consequently, reception is worse inside the building than outside. In such
cases, it helps to have a transmitting station within the building. In large build-
ings such as offices or department stores, several antennas can be installed
within the building in order to provide better reception conditions. This creates
good reception and allows individual mobile phones to reduce their power
output to a minimum.
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The principle of transmitting stations within a building can also be applied in
densely populated residential areas: Multiple small antennas (each with only a
small range) are installed in addition to the large base station so as to provide
coverage in areas where there is a concentration of people. These are known
as "small cells”, and they are seen as an important component of the next "5G
New Radio” mobile communications generation.

Page 11 Al Mobile communications and technology



History of mobile communications

History of mobile
communications

Since their discovery, electromagnetic waves have
massively changed our daily lives in society. Initially,
the application was unidirectional - for radio. Quickly,
this evolved into direct communication between individ-
ual people. We are still far from exhausting the benetfits
of this application. The future lies with the Internet of
Things (IoT) that enables machines to communicate
with each other without human intervention.

Of course, we all use modern mobile communication technologies in our daily
lives, even though the proportion of telephony within that usage is steadily
declining. In an age of smartphones and tablets we use data-intensive applica-
tions for mobile internet access to an ever-greater extent.

The rapid growth in data traffic continually demands faster mobile communica-
tions networks. Whether we are surfing the internet in a coffee shop or talking
at home on the mobile phone - more data is being transmitted in parallel, in
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History of mobile communications

ever shorter periods of time. This makes it increasingly important to make ef-
ficient use of the available mobile communications frequencies. With the latest
mobile communications generations such as LTE and 5G New Radio, we are
well equipped for the future.

History of radio waves in Austria

In 1888, Heinrich Hertz discovered the existence of electromagnetic waves. A few
years later, wireless transfer of information was achieved for the first time - the
starting gun for wireless communications. The potential uses of electromagnetic
waves were quickly appreciated - the armed forces were particularly interested.
In 1924, the first Austrian radio transmitter was brought into use in the Ministry
of Defence in Vienna. In 1955, the first TV programmes in Austria were broadcast.
Whilst the first mobile communications network was brought into operation in
the USA back in 1946, it took another 3 decades before Austria gained a mobile
communications network.

The first publicly accessible mobile communications network, the B network,
was brought into use in Austria in 1974. This analogue mobile communications
system offered subscriber trunk dialling, but in order to connect to the
mobile network you had to know the geographical code for the person
you were calling. When the B network had expanded to 1,770 subscribers,
it hit the limit of its capacity, and in 1985 it was replaced by the cellular C
network. This introduced uniform dialling codes across the nation and
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1888 1924 1955 1974 1985
Discovery of Start of radio Start of Start of mobile C network
electromagnetic broadcasting TV broadcasting communications
waves in Austria in Austria services in Austria
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History of mobile communications

created the capability to switch without interruption from one phone mast to
another. In 1990, the D network was introduced; this was the last analogue
mobile communications generation before the GSM network.

The digital GSM network started in Austria in 1993. Originally it was called the
E network. It was the first standard of the second generation (2G), and as the
successor to the analogue systems it represented the most widely used mobile
communications standard in the world. Twelve years after it came into use, the
introduction of an additional modulation capability (EDGE) further improved
the rates of data transmission of the 2G network.

In 2002, Mobilkom Austria (Al) finally started the first national UMTS network
in Europe, the third generation (3G) mobile communications network. This en-
abled significantly higher rates of data transfer to cater for internet access by
the population. UMTS also benefited from subsequent extensions to improve
the performance of the network.

Since 2007, all Al customers have benefited from faster rates of data trans-
mission and reception using new transmission protocols (HSDPA/HSUPA). The
LTE network uses fourth-generation (4G) mobile communications technology.
LTE was introduced in Austria in 2010. The frequency bands required for this
were increased in 2010 and again in 2013, which accelerated the network
speed. In Austria, 99% of all households have access to fast internet via LTE.
Currently, the fastest mobile communications technology is LTE-Advanced. This
is an extension of LTE, which once again incorporates technical improvements
to increase the transmission rates.

With 5G New Radio, the next mobile communications generation is already on
the starting blocks. Whilst in 1974 Austria lagged somewhat behind its interna-
tional peers in introducing its first analogue mobile communications network,
the BMVIT (Federal Ministry for Transport, Innovation and Technology) now
wishes to take Austria into a leading position in Europe with the introduction
of 5G. The Federal Ministry has published a strategy with a schedule to make
5G available in the regional capital cities by no later than 2020 and throughout
Austria by 2025.
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The maximum power required for transmission is
becoming lower

In recent years there have been rapid developments in mobile communica-
tions. Modern end devices require significantly less power for transmission, as
a comparison with a B network mobile phone from the 1970s shows. The fur-
ther development of mobile communications technologies brings not only better
responsiveness and longer battery life but also reduced emissions. Whilst first
generation mobile phones transmitted all information only in analogue form
and without any control over the emission power, the transmission emissions of
modern mobile phones are checked automatically and continuously.

Transmission power in watts
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B-network C-network D-network GSM UMTS LTE 5G New Radio
1974 1983 1990 1994 2003 2010 2019

This is how the maximum emissions of mobile phones has changed

Spectral efficiency

The advantages of new technology bring increases in the efficiency of exploita-
tion of the available frequency spectrum compared to previous mobile commu-
nications technologies. Thus, data can be transmitted more efficiently and more

users can be provided simultaneously with mobile communications.

The spectral efficiency of a radio signal is the ratio between the data transmis-
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History of mobile communications

sion rate and the bandwidth of the signal. It is expressed in bit/s/Hz and denotes
how many characters are transmitted per second in comparison with the overall
bandwidth (frequency band). This computed value allows comparisons to be
made between different transmission technologies.
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Spectral efficiency - a comparison between different mobile communications technologies

New technologies are driving forward the development
of mobile communications

Mobile communications are constantly evolving. Technologies are constantly
being optimised and new methods such as Narrowband Iol, MIMO and beam
forming are being developed. This increases speed, efficiency and security,
whilst at the same time laying the foundations for the next generation of mobile
communications.

Narrowband IoT

Narrowband IoT (NB-Iol) is a narrowband machine sensor network which ef-
ficiently links machines into the established mobile communications infrastruc-
ture. This network uses radio waves across a particularly wide band, thus ena-
bling it to receive signals from sensors that are far away, and issue commands
accordingly. For NB-IoTl, the main factor alongside range is not speed of data
transmission but factors such as ease of maintenance, increased penetration of
buildings, short latency times and lower module costs. NB-IoT allows a connec-
tion of a multitude of devices and sensors using existing base station. Previously,
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History of mobile communications

this was not technically or commercially feasible. As the name of this technology
suggests, the motivation behind NB-IcT is the realisation of the Internet of Things
(IoT). Thus NB-IoTl technology can be viewed as an extension of the mobile com-
munications world which already links many machines. In a few years, this task
will be taken over by the new mobile communications generation 5G New Radio.

MIMO

MIMO (Multiple Input/Multiple Output) transmission technology allows large
amounts of data to be transferred more quickly. The technology has been
proven in Wi-Fi applications and has been available for mobile communica-
tions since the introduction of LTE. The principle of MIMO is multi-antenna
technology, both for the base station and also for smartphones. The parallel
transmission of data using multiple antennas on the same frequency and at
the same time achieves better transmission performance and reception perfor-
mance. The smartphone can reconstruct the data streams even if they come
from different directions because of reflections. Using the 5G New Radio mo-
bile communications standard, a further development of this technology, called
"massive MIMO" is projected. This envisages a massive increase in the number
of active antenna elements. This will allow the spectral efficiency to be greatly
further optimised.

Faster data transfer rate by MIMO
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5G New Radio: The next standard in mobile communications

In order to prevent these many antennas operating at the same frequency fromin-
terfering with each other, a further function is brought into play - “beam forming”.

Beam forming

Beam forming permits the selective provision of participating devices with smart
antennas. Conventional antennas broadcast the radio signal over a very wide
angle, so that the signal strength decreases rapidly as the distance from the an-
tenna increases. Beam forming creates a much narrower broadcasting angle, so
the signal is actively directed towards the recipient. This means that the signal
strength is maintained much more effectively and consequently requires less
transmission power. Beam forming can in fact be used for 4G signals and is re-
garded as a key technology for 5G. When used together with “massive MIMO", it
allows individual data packets to be broadcast in a coordinated fashion in
order to minimise interference, to make most efficient use of the available fre-
quency and to increase the range of the signal.
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Mobile communication of the 5th generation (5G) is a development of many
currently existing and proven technologies, and can be integrated seamlessly
into existing technology. The existing network technologies will continue to exist
and will be operated in parallel so that mobile communications customers can
continue to use their existing devices.
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5G New Radio:
The next standard in
mobile communications

5G opens up many opportunities which, on the one
hand, require only small bandwidth and thus consume
less energy but, on the other hand, also offer data rates
a hundred times faster, thus behaving significantly more
efficiently and allowing use for more selective applications.
5G truly warrants the attribute “smart” technology.

The demands on the mobile communications network are increasing year by
year. Mobile usage of the internet with fast data transfer rates is now taken
for granted, and the annual data usage is increasing massively every year.

. Data transfer rate in Mbits/s

. The worldwide usage runs into petabytes* per month
*1 petabyte = 10" bytes = 1000 terabytes

Upto 1 Gbit

LTE Adv.

<150 Mbit
LTE

......

1996 2004 2006 2009 2010 2014 2020 2021
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5G New Radio: The next standard in mobile communications

In the future, not only people but also many machines and items of equipment
will seek to access the mobile communications network. In the “Internet of
Things”, the 5G New Radio will permit innumerable machines and applications
to exchange data amongst themselves, with large bandwidths and at short
response times. To achieve this will require the extension of the current mobile
communications network, with new transmission frequencies and investment in
technological prerequisites.

]

1 Overview of advantages of 5G New Radio
= Data rate several times higher than today's LTE network (1-10 Gbit/s)
= Around 1,000 times greater capacity

= 100 billion mobile communication devices throughout the world can be accessed
simultaneously

= Extremely low latency times -> Ping response less than 1 millisecond
= 1/1,000 of the energy consumption per transmitted bit

= 90% less power consumption per mobile service

5G New Radio (5G NR) was developed in order to deliver significant improvements in per-
formance, flexibility, scalability and efficiency compared to current mobile communications
networks and to make the most efficient use of the available frequency spectrum.

The most important characteristics of 5G New Radio

5G permits unimaginable bandwidths. Since the new technology delivers data
more efficiently than previous mobile communications generations, the capacity
of the overall mobile network is significantly increased. This is necessary to sat-
isfy the increasing demands of mobile communications users.

The latency time describes the response time of a network and is denoted as
"ping” time. Whilst current LTE networks already achieve a latency less than
40 ms, the latency time for 5G New Radio will be less than 1 ms, and in
addition the network will exhibit greater reliability. These characteristics are
critical for applications such as autonomous driving or for surgery performed
remotely via telemedicine.
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5G New Radio: The next standard in mobile communications

One of the impending revolutionary applications of the internet is expected to
be in the field of machine-to-machine communications (M2M). What we call
the Internet of Things (Iol) consists of machines or devices equipped with
sensors which communicate with each other. Here too, 5G New Radio offer a
critical advantage. Whilst high frequencies are essential for high data trans-
mission rates (over short ranges) lower frequencies are used by contrast for the
energy-saving transmission of small data packets over long distances. Thus, for
instance in a “smart city”, networked streetlights can monitor the use of parking
spaces, or rubbish bins can report their fill level.

Extreme mobile broadband
- 4K / 8K / 3D /360°-video
- Virtual reality (VR)

Massive machine
communication
- Internet of Things (IoT)
- Large amount of heterogenous
user equipment Massive machine Critical
communication communications
- Low amount of data

Mission critical
communication

- Industrial automation

- Connected driving (V2X)

High coverage Ultra-high reliability

Small cells

Small cells play an important role in the provision of the next mobile com-
munications generation 5G New Radio. These use very compact transmission
stations (comparable in size to a modern Wi-Fi access point), which are limited
to providing a signal within a radius of ten to a few hundred metres due to
their low transmission power. These small transmission stations can be used
in heavily trafficked places and in urban areas to increase the capacity and
network coverage of an existing network.
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5G New Radio: The next standard in mobile communications

-

5/
|

oooooooood =/

L0

CITIT10

CTI Tl
0000000 ==

Ooooo00=)

I =

()
()
(i i )
ooooooo J
oooooooooo
0000000000

00000000000

// /\\ )
(o ) [ (o) P/
(DDDEDDWDDJE | 8

2 T 00—~

[=:

Mobile phone stations for coverage, small cells for heavily trafficked places and in urban areas
Network slicing

5G New Radio can provide flexible coverage for the individual needs of users
and applications in respect of data rates, speed and capacity. This technology
allows small parts of the mobile communications network to be made available
for special applications, such as at business premises or at airports. Such areas
can thus be provided with their own network with special characteristics guar-
anteeing assured data capacities and response times if, for instance, the public
network becomes overloaded.

Is the new technology safe?

The international limit value recommendations of the EU, the WHO and ICNIRP
are implemented in Austria by OVE Technical Specification RL 23-1, compliance
with which is mandatory. This specification covers the frequencies from 0 Hz
to 300 GHz - so it includes the frequencies used for 5G New Radio. These limit
values incorporate a 50-fold safety factor in order to ensure comprehensive
protection for the general population, including vulnerable groups such as
children, pregnant women, the elderly and those who are sick.
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Health protection

WHO exposure limits are in use in Austria to protect
health. As a mobile communications provider, Al is of
course required to comply with these limits. The biolo-
gical effect of electromagnetic waves is constantly
monitored and minimised as far as possible so that
absolutely no effect on health is to be expected.

What are electromagnetic waves?

Electromagnetic waves are everywhere. Their spectrum ranges from low-fre-
quency electrical currents to radio, television and various wireless applications,
infrared (heat effect) and visible sunlight to X-rays.

i Wavelength is defined as the spatial period of a periodic wave.

The frequency, which is measured in hertz (Hz) states how many cycles the wave
completes per second.

1Hz=1/s
Other frequently used units of measurement are: : \ /. 2Hz
/ \ / \
1 kilohertz (kHz) = 1,000 Hz N/ \ ‘
NS N

1 megahertz (MHz) = 1,000,000 Hz

1 second

1 gigahertz (GHz) = 1,000,000,000 Hz

2 oscillations per second - 2 Hz
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Health protection

Depending on the wavelength, they have different effects and areas of appli-
cation. Radio waves used by base stations and mobile phones are part of this
spectrum.

Emissions and limit values

Humans have been using radio waves for more than a century, and over
this time much research has been conducted into the potential health risks.
The World Health Organisation (WHO) is concerned with keeping abreast of
all topics related to human health throughout the world, including whether
electromagnetic fields pose a risk to health. For mobile communications, the
WHO has issued clear recommendations about the limits that must be applied
to the intensity (power) of such fields.

However, a biologically significant effect occurs only when the heat is so intense
that the body can no longer compensate for it biologically. The heat generated
in the body by radio waves does not present a health risk. It's a lot less for
example than the thermal effect of sunbathing or sport. The strength of radio
waves can be calculated and measured, so the emissions of radio waves at a
particular place can be determined. The limit values that must be complied
with differ depending on the respective frequency band.

To make certain that the WHO limit values are being complied with, the Mobile
Communications Forum (FMK) has been carrying out a series of nationwide
measurements of mobile communications emissions throughout Austria since
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2007. The results of the current series of measurements from 2017/2018 show
that the emissions at all measurement points not only complied with the appli-
cable limit values but actually fell well below them. The results of this series of
measurements in Austria are similar to those obtained in many measurements
at home and abroad.

A well-configured network generates lower emissions

The users of the mobile communications system are the principal beneficiaries
of a well-configured mobile communications infrastructure. A comprehensive
and well-planned configuration of the mobile communications network is
necessary so that all radio cells can call on the capacity they need. Comprehen-
sive coverage offers customers the best reception. This provides the best voice
quality and best data transmission rates. In addition, because the transmission
power is regulated automatically by the mobile communications station and
mobile phone, the total emissions are reduced and at the same time the de-
mand on the mobile phone battery is also reduced.

_____ High emissions .«..... Low emissions

Summary: Any enforced deviation from the optimum configuration

of the network leads to:

= an increase in the emissions that are required,

= a reduction in the data rate and possibly also to the voice signal
breaking up, hence an overall deterioration in the mobile communi-
cations provision.
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FAQ

FAQ

? Why do mobile phone companies keep on erecting

more masts?

Mobile phone networks are being used more and more intensively by
our customers, and data volumes are constantly growing. This means
we need modern mobile communications networks based on better
technical principles because they are more efficient at transmitting
data. This does, however, create a need for new base stations or for
new antennas mounted on existing masts.

Why must you build mobile phone masts in residential
areas?

Mobile phone antennas are needed in the areas where the majority of
users want to use their mobile phones. The better the mobile commu-
nications network is configured, the better the connection that users
obtain, the faster the data is transmitted and the lower the emissions
from the mobile phones and base stations.

Are there health risks associated with new mobile
communications technologies such as 5G?

Radio waves have been used to transmit data for more than 100 years. Over
this time, there has been much research devoted to the possible effects of
radio waves on the human body. To date, no health hazards have been prov-
en. The limit values concept of the WHO, which has been adopted 1:1 into
Austrian law, span the frequency range 0-300 GHz. This covers all mobile
communications technologies, including future network systems.
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FAQ

2 Are the emissions from new mobile communications

technologies greater?

No, quite the contrary! Using the LTE system, the maximum transmis-
sion power used by a mobile phone is 0.2 watts, which is far less than
the power for older GSM networks at 1-2 watts. The more modern the
end device and the available network, the lower the transmission power.

Why do we need new mobile communications
technologies at all?

The constant increase in data applications demands correspondingly high-
performance and stable mobile communications networks. Earlier technol-
ogies have been struggling for some time to keep up with the demand for
data transmission quantities.

What does the SAR value of a mobile phone or
smartphone tell us?

The SAR (specific absorption rate) specifies how much of the energy emitted
by the phone is absorbed by the body. The SAR for a phone is always mea-
sured at the maximum transmission power and must not exceed a limit
value of 2 watts per kilogram of body weight.

Do | need a new mobile phone in order to enjoy the
benefits of 5G technology?

! Yes you do, because 5G uses new and more efficient transmission technolo-

gies. 5G also uses different frequency bands.
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