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About this guide
Foreword
Introduction

Key observations

Electromagnetic Field (EMF) exposure guidelines developed by the International Commission

on Non-lonizing Radiation Protection (ICNIRP)

Compliance with ICNIRP guidelines for 5G mobile broadband networks
Compliance with ICNIRP guidelines for 5G smartphones and consumer choice
Exposure level reductions from new masts and small cells

The most widely used 5G band in the UK will be 3.6GHz

Conclusion

Allaying health concerns regarding 5G and exposure to radio waves is published by the
Institution of Engineering and Technology.

Please note that the views expressed in this publication are not necessarily those of the IET. It is not
intended to be a guidance note with a specified set of recommendations or actions but rather seeks to
add understanding and debate around the topic.
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The Institution of Engineering and Technology (IET) is working to engineer a better world. We inspire,
inform and influence the global engineering community, supporting technology innovation to meet the
needs of society. The Institution of Engineering and Technology is registered as a Charity in England and
Wales (no. 211014) and Scotland (no. SC038698).

© The Institution of Engineering and Technology 2020.
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Allaying health concerns regarding 5G and exposure to radio waves — Key observations
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Allaying health concerns regarding 5G and exposure to radio waves — EMF exposure guidelines
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the International
Non-loni
Protection (ICM

The most recent set of ICNIRP guidelines were The reference exposure level for bands below 6
published on the 11th March 2020, following a GHz (i.e. all the frequencies currently used in the
comprehensive assessment of peer-reviewed UK for GSM, 3G, 4G & 5G) has not been changed in
scientific literature over two decades, covering both the revised guidelines. They have been calculated
thermal and non-thermal effects. The guidelines are by reference to specific absorption rate (SAR)® and
designed to ensure that all people are not exposed to incorporate a substantial margin of safety.
electromagnetic radiation at radio frequencies® in a way

that would have any adverse effect on the body, such For bands above 6 GHz, where the body does not

as excessive heating. No evidence for cancer, infertility  really absorb the Radio Frequency (RF), the guidelines
or other health effects® has been found at the exposure  are set by reference to Power Density (PD)¢, and again
levels recommended in the guidelines. incorporating a substantial margin of safety.
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Allaying health concerns regarding 5G and exposure to radio waves — Compliance with ICNIRP guidelines for 5G mobile broadband networks
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band networks

Ofcom intends to introduce a new condition in
spectrum licences that will require licensees to ensure
that all Electric and Magnetic Fields (EMF) emissions
from radio equipment in excess of 10 watts (effective
isotropic radiated power) complies with the relevant
levels for general public exposure from the ICNIRP
Guidelines. It will ensure Ofcom is in a position to take
appropriate enforcement action in the event of non-
compliance with the ICNIRP Guidelines.
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Ofcom has already carried out their own independent
measurements on some deployed 5G base stations and
verified their compliance with the guidelines’.

As part of the process for obtaining planning consent
for new 4G/5G sites and upgrades, each operator will
continue to confirm compliance with ICNIRP guidelines®.
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Allaying health concerns regarding 5G and exposure to radio waves — Compliance with ICNIRP guidelines for 5G smartphones and consumer choice

AN\

08

and consumer choice

A manufacturer, by adding a CE marking, is declaring,
on its own responsibility, conformity with all of the
legal requirements to achieve CE marking, including
compliance with ICNIRP guidelines.

The illustration below indicates the distribution of
Specific Absorption Rate (SAR) values for the head with
GSM, 3G and 4G mobile technology generations based
upon a very large sample of 1725 different models from
14 different manufacturers over a number of years.

Specific Absorption Rate (SAR) values for the head
with GSM, 3G and 4G mobile technology

Specific Absorption Rate (SAR) W/kg

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage of 1725 different models
of 2G to 4G mobile phones
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The result shows almost 80% of all models in this

very large sample had SAR values under 50% of the
recommended limit. Data has been gathered on a
number of 5G smartphones on sale in the UK. All the
values were compliant and comparable to the earlier
generations of smartphones. The frequencies built into
the UK 5G smartphones were all below 6 GHz.

In recent years, SAR information for some phones has
not always been easy for consumers to locate. SAR
information should be included in publicly available
technical specifications of all smartphones in order to
facilitate consumer choice.

Finally, "handsfree working" is now standard on all
smartphones. This offers consumers the discretion for
further reducing RF exposure.
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Allaying health concerns regarding 5G and exposure to radio waves — Exposure level reductions from new masts and small cells
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Some people have expressed concern that a large
number of 5G cells may increase a person's exposure
to radio waves. However, that is not the way cellular
mobile networks work. Every time a new mast or small
cell is added, the distance the signal has to travel
reduces. Therefore, from the laws of physics, the
power needed at the smartphone and base station for
a reliable connection is much less. Using the lowest
practical power level is essential to prevent users
located in different cells from disrupting each other's
connections. It also saves the user's smartphone
battery life.

xposure level reductions fro
asts and small cells

For many people, their smartphone will be by far the
nearest source of radio wave energy to them. As a
result, more masts or 5G small cells will lead to a
reduction in the overall radio wave signal strength an
individual smartphone user is exposed to.

At the moment, there are relatively few small cells in
use in the UK and though their numbers are likely to
increase over time, we don't expect a mass rollout of
them any time soon.

lllustrating how more base stations reduce smartphone powers and hence RF exposure®
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Mobile phone mast

Smartphone
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Allaying health concerns regarding 5G and exposure to radio waves — The most widely used 5G band in the UK will be 3.6GHz
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W 700MHz

This band is to secure pervasive national coverage. It's likely to
be deployed from the traditional tall mobile phone masts. Only
modest data capacity can be supported.
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W 3.6GHz {3.4-3.8GHz)

The 3.6GHz band sits between the current WiFi bands at 2.4GHz
and 5GHz that are already widely deployed in homes, offices and
public places. 3.6GHz is the 'sweet spot' for achieving the best
capacity over the largest areas for the lowest cost and has wide
international support. The mass deployment of small low power
base stations in towns and cities will most likely use this band".

N 26GHz

This high frequency (mmWaves) supports the largest capacity but
at the highest cost of coverage. There are no 26 GHz (mmWaves)
commercial 5G mobile antenna being deployed anywhere in the UK
and none are currently planned.

Research engineers see a potential for 26GHz to be used for a data
capacity lift in the limited number of locations where the 3.6 GHz
frequency maxes out over the next 10 years (less than 3% of the
UK™). Another use may be as a low power advanced manufacturing
broadband access point (industry 4.0). Such examples of relatively
short distance applications only need relatively low power levels.
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