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Millimeter waves: helpful information

In brief

Millimeter waves have very high frequencies ranging from 20 to 300GHz. They offer
fast data transmission with very short response times. However, obstacles such as
walls or people easily block them, thus limiting their range. In Switzerland, these fre-
quencies are mainly used for weather monitoring, satellite communications, car radar
systems and airport security scanners. Using these waves for transmission also offers
significant potential for optimising the Internet of Things (IoT) and future mobile com-
munication technologies. In this factsheet, OFCOM presents the technical aspects of
millimeter waves and the current situation in Switzerland.
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What are millimeter waves?

Millimeter waves (mmWaves) — named for their 1 to 15mm wavelengths — have very high frequencies
ranging from 20 to 300GHz. They can transmit large amounts of information very quickly, but their range
is limited and they have difficulty passing through obstacles.
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Figure 1: Millimeter waves in the frequency spectrum and examples of applications.

Why are millimeter waves used?
Millimeter waves offer several key advantages:

e Very high bandwidth. They enable large amounts of data to be transmitted in a very short time,
with speeds reaching several Gbit/s.

e Low latency. The wide frequency bands available and short transmission distances make it
possible to reduce response times (under suitable conditions), which is essential for applications
such as virtual reality and telemedicine.

e Small antennas. The required antennas are very compact, which makes them easy to integrate
into everyday devices such as mobile phones and vehicles.

Millimeter wave frequencies are used for high-precision applications including security scanners at air-
ports as well as for weather forecasting and climate change monitoring. These frequencies are also used
to detect and monitor natural disasters, such as landslides, and terrain changes. Obstacle detection
radar systems installed in cars, helicopters and drones also use these frequencies.

Furthermore, millimeter waves are already an essential part of the infrastructure that keeps networks
running smoothly. There are thousands of point-to-point directional microwave links operating between
22 and 39.5GHz, as well as between 71 and 86GHz. These links connect radio communication antennas
to each other and to the main networks in the absence of fibre optics.

Finally, millimeter waves play an essential role in satellite telecommunications applications.
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What are the weak points of millimeter waves?
Millimeter waves nevertheless have some significant disadvantages:

e Sensitivity to obstacles. They do not easily pass through walls, windows, buildings or the hu-
man body.

o Limited range. This sensitivity to obstacles limits the size of the area in which they can be used.

o Impacted by weather conditions. The signal may be significantly weakened by rain, fog or high
humidity.

What is the current situation in Switzerland regarding mobile communication?

Internationally, frequencies above 20GHz are planned for mobile communication, with a particular focus
on the 24-27.5GHz, 37-43.5GHz and 66—-71GHz bands. In Switzerland, the use of millimeter waves
remains limited to applications not related to consumer telephony, as illustrated in Figure 1 and detailed
here under the heading Why are millimeter waves used?

In November 2023, the Federal Council decided that consumer mobile communication will only be per-
mitted to use these frequencies if two essential conditions are met:

e Economic need. There must be clear demand from the telecommunications sector.
e Legal framework on the environment. The necessary requirements must be enshrined in en-
vironmental law, particularly in the field of non-ionising radiation.

As these conditions have not yet been met, millimeter waves can only be used for applications unrelated
to mobile communication, as illustrated in Figure 1.

Which countries use these frequencies for mobile communication?

By 2025, several countries had already begun actively using millimeter wave frequencies for fifth gener-
ation (5G) mobile communication. For example, Australia and India operate in the 25-27GHz band, while
the United States operates in the 24, 28, 39 and 47GHz bands. These frequencies enable very fast
connections and effective coverage, especially in large cities, although they require substantial infra-
structure due to their limited range.

What advantages could they bring to mobile communication?

The growth of mobile communication is increasing demand for spectrum resources. New frequency
bands must therefore be made available in order to guarantee quality of service and support the devel-
opment of new digital technologies. These millimeter waves could therefore be an important resource for
the future of mobile communication and for applications such as video-on-demand services and remote
technical support.
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Are there limits placed on millimeter wave radiation in Switzerland?

In Switzerland, the Ordinance on Protection against Non-lonising Radiation (NIRO) regulates the limits
placed on electromagnetic waves for frequencies between OHz and 300GHz, thus including the millime-
ter wave range, which begins at 20GHz. The ordinance sets exposure limit values to protect the public.
All mobile communication antennas must comply with the electric field strength limits set by the NIRO.
In addition, these antennas are subject to authorisation, monitored by a quality assurance system and
listed in the OFCOM antenna database.

Obstacle detection radar systems, airport security scanners and other applications using millimeter
waves are not covered by the NIRO, but their transmission powers are subject to limits defined in sepa-
rate regulations and standards.

Further information

Press release from the Federal Council on procedure for telecommunications in the millimeter wave
range

Information from OFCOM on electromagnetic fields: Electromagnetic fields

OFCOM's FAQ on 5G: Frequently asked questions on 5G

Swiss Confederation's information platform on 5G (de, fr, it): 5G Info

Location of mobile phone base stations: Maps of Switzerland — Swiss Confederation — map.geo.admin.ch
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https://www.news.admin.ch/en/nsb?id=98749
https://www.bakom.admin.ch/en/electromagnetic-fields
https://www.bakom.admin.ch/en/frequently-asked-questions-5g
https://www.5g-info.ch/
https://map.geo.admin.ch/#/map?lang=en&center=2640008.81,1145353.02&z=2.442&topic=funksender&layers=ch.bakom.radio-fernsehsender,f;ch.bakom.standorte-mobilfunkanlagen&bgLayer=ch.swisstopo.pixelkarte-farbe&catalogNodes=funksender,403,408
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