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ITU's Perspective on Compliance with the 

new 2020 RF Guidelines

Dr. Haim Mazar

ITU intersector coordinator on RF-EMF and co-rapporteur ITU-D Question 7/2
U may download the April 2021 Chapter 9 on EMF exposure of my Wiley book on Spectrum Management

https://www.icnirp.org/en/workshops/article/mini-symposium-2022.htm
https://www.itu.int/net4/ITU-D/CDS/sg/rgqlist.asp?lg=1&sp=2014&rgq=D14-SG02-RGQ07.2&stg=2
http://mazar.atwebpages.com/Downloads/Chapter9RF-EMF_HumanHazards_Mazar2019.pdf
https://www.amazon.com/Radio-Spectrum-Management-Regulations-Techniques/dp/1118511794
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based on ITU indicators, 24th Edition/July 2020 

https://www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx
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Intersector Activities 

• 32 comments have been included and sent to 
ICNIRP; see TD696-R1 and ICNIRP main 
Revisions, presentation of Dr. ​​Rongen, Chair ICNIRP. 
ITU view to separate ICNIRP 1998 & 2010 was adopted

• Incorporating the ICNIRP 2020 in cooperation with 
ITU-D, R and T experts, in ITU Deliveries

• Mapping of ITU-D/R/T EMF activities to avoid 
overlap, mainly:

– D: Strategies & Policies concerning human 
exposure to EMF

– R: EMF measurements from base stations to 
assess human exposure

– T: Simulation, assessment, 5G

https://www.itu.int/md/meetingdoc.asp?lang=en&parent=T17-SG05-180911-TD-GEN-0696
https://www.itu.int/oth/D0716000002
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ITU-T Study Group 5: Environment, climate change and circular economy

electromagneti

c compatibility, 

lightning 

protection and 

electromagn

etic effects

ICTs related to 

the 

environment, 
climate change, 

energy efficiency 

and clean energy

circular 

economy, 

including 

e-waste

Lead Study Group for

Studying ICT environmental 

aspects of electromagnetic 

phenomena and climate 

change.

Studies on how to use ICTs to 

help countries and the ICT 

sector to adapt to the effects of 

environmental challenges, 

including climate change, in line 

with the Sustainable Development 

Goals (SDGs).

SG5 is 

responsible for:

9 Questions 4 Regional 

Groups

Safe and 

reliable use of 

ICT

Q3/5 - Human exposure to electromagnetic fields (EMFs) due to digital technologies

https://www.itu.int/net4/ITU-T/lists/loqr.aspx?Group=5&Period=16
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ITU-T Raising awareness on EMF

Key elements for successful public communications:

– Information easy to understand;

– Open and transparent dialogues;

– Providing stakeholders with trusted sources of information.

ITU’s Public information on EMF:

– ITU EMF Guide – key information source

– EMF Website

– Report on “Monitoring of electromagnetic field levels in Latin America”

– Best practices to reduce exposure from mobile devices

The EMF Guide mobile app in the 6 UN official languages is 

available online at http://emfguide.itu.int. It is also available in 

Malay.  

http://emfguide.itu.int/
https://www.itu.int/en/ITU-T/emf/Pages/default.aspx
http://emfguide.itu.int/
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ITU-T Recommendations on EMF assessment

▪ K.52 (2021) - Guidance on complying with limits for human exposure to electromagnetic fields – includes 
„K.52calculator software”

▪ K.61 (2018) - Guidance on measurement and numerical prediction of electromagnetic fields for compliance with 
human exposure limits for telecommunication installations

▪ K.70 (2020) - Mitigation techniques to limit human exposure to EMFs in the vicinity of radiocommunication 
stations – includes „EMF Estimator software”

▪ K.83 (2022) - Monitoring of electromagnetic field levels

• K.90 (2018) - Evaluation techniques and working procedures for compliance with exposure limits of network 
operator personnel to power-frequency electromagnetic fields– includes „EMFACDC” software

• K.91 (2022) - Guidance for assessment, evaluation and monitoring of human exposure to radio frequency 
electromagnetic fields – includes “Uncertainty calculator” and “Watt_Guard” software, Supplement and mobile 
App “EMF-guide”, mobile App „EMF Exposure” 

• K.100 (2021) - Measurement of RF EMF to determine compliance with human exposure limits when a base station
is put into service

• K.113 (2015) - Generation of RF EMF level maps

• K.121 (2016) - Guidance on the environmental management for compliance with radio frequency EMF limits for 
radiocommunication base stations

• K.122 (2016)- Exposure levels in close proximity of radiocommunication antennas

• K.145 (2020)- Assessment and management of compliance with radio frequency electromagnetic field exposure 
limits for workers at radiocommunication sites and facilities

K supplements- Supplements to ITU-T K-series Recommendations

https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13446
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13447
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13448
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=11037
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13633
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13449
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13450
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=12666
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13137
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13138
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=14571
javascript:__doPostBack('ctl00$content_result$tv_content','s223//868')
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ITU’s worldwide recognized reference
on Spectrum Monitoring and related issues

➢ Chapter 5.6 on Non-Ionizing 

Radiation (NIR) measurements
• Explains NIR limits & exposure quotient

• Instruments for NIR measurements
- Broadband isotropic probes and meters

- Tri-axis antennas and field strength meters

- Transportable station

- standard field strength measurement equipment

• Measurement procedures for different 

radio services (incl. mobile, broadcasting, etc.)

• Reporting methods

Source: ITU-R Handbook on Spectrum Monitoring (2011) www.itu.int/pub/R-HDB-23

http://www.itu.int/pub/R-HDB-23
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On-going ITU-R Studies on EMF measurements to assess human exposure

➢Work initiated by the ITU Experts Group on Spectrum 

Monitoring (i.e. ITU-R WP 1C) in response to Question 

ITU-R 239/1 (2016): What are the measurements 

techniques to assess the human exposure from wireless 

installations of all types? How can measurement results be 

presented? 

➢Report ITU-R SM.2452 (July 2022) - Electromagnetic field 

measurements to assess human exposure. 

http://www.itu.int/en/ITU-R/study-groups/rsg1/rwp1c/Pages/default.aspx
www.itu.int/pub/R-QUE-SG01.239
https://www.itu.int/pub/R-REP-SM/publications.aspx?lang=en&parent=R-REP-SM.2452
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Final Report of Q7/2

9

The report focuses on science-based policies, 

guidelines, regulations and assessments in 

respect to human exposure to RF-EMF, based 

on updated international RF-EMF exposure 

limits defined by the ICNIRP Guidelines 2020 

and the IEEE C95.1-2019

Video Report

Policies, guidelines, regulations and assessments 

of human exposure to radio-frequency 

electromagnetic fields Study period 2018-2021

‘The best practice for administrations that 

choose to use international RF-EMF exposure 

limits is to limit the exposure levels to the 

thresholds specified in ICNIRP (2020) 

Guidelines.’

https://www.youtube.com/watch?v=qLJdBKv9HGY
https://www.itu.int/hub/publication/D-STG-SG02.07.2-2021/
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• Differing approaches to adoption of ICNIRP 2020 

(above 100 kHz):

– ICNIRP (2020), e.g., Australia

– ICNIRP (1998) or ICNIRP (2020), e.g., UK

– ICNIRP (1998), e.g., France  

– Other limits, e.g., ?

• European Union consulting Scientific Committee 

on Health, Environmental and Emerging Risks 

(SCHEER) for opinions on updating public and 

worker EMF limits

https://ec.europa.eu/health/scientific-committees/scientific-committee-health-environmental-and-emerging-risks-scheer_en
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ICNIRP (2020) changes reported to be marginal for base 

station compliance

– Macro sites: largely unchanged

– Indoor low power: largely unchanged >30 mW

– 6-min averaging for actual maximum assessment conservative 

for ICNIRP (2020) 30-min average

https://doi.org/10.3389/frcmn.2022.744528

https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf
https://doi.org/10.3389/frcmn.2022.744528
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• ComReg (Ireland) applies 

ICNIRP (2020) to sites since 

August 2020 

• Extract of results for one site:

https://www.comreg.ie/industry/radio-spectrum/site-viewer/non-

ionising-radiation-information/

https://www.comreg.ie/industry/radio-spectrum/site-viewer/non-ionising-radiation-information/
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• ANFR (France) measurements 

at 1,500 sites before and after 

the introduction of 5G

• Overall ‘exposure is 

comparable before and a few 

months after 5G roll out.’

• Main results:

– Low-band (700 & 2 100 MHz) 

level remains stable

– Mid-band (3 500) MHz shows 

‘slight increase’ https://www.anfr.fr/fileadmin/mediatheque/docum

ents/expace/20211214-exposition-5G-EN.pdf

https://www.anfr.fr/fileadmin/mediatheque/documents/expace/20211214-exposition-5G-EN.pdf
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• Influence of 5G, TDD, 

MIMO, multiple 

technologies

• Evolving assessment 

procedures

• Realistic assessments 

based on IEC actual 

maximum approach Proposals to update will be 

discussed at June 2022 meeting of 

ITU-T Study Group 5: Environment, 

EMF & circular economy​

K Suppl. 16: EMF compliance assessments for 5G wireless networks

https://www.itu.int/en/ITU-T/studygroups/2022-2024/05/Pages/default.aspx
https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13938
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• compliance for devices:

– ICNIRP (2020), e.g., Australia

– ICNIRP (2020) above 6 GHz modified, e.g., Canada

– ICNIRP (1998), e.g., France  

• Assessment methods > 6 GHz:

– IEC/IEEE 63195-1 measurement procedure

– IEC/IEEE 63195-2 computational assessments
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It remains important to address EMF 

misunderstanding/misinformation

https://peritia-trust.eu/wp-

content/uploads/2022/05/2-Covid-19-

pandemic-Europe.pdf

See also, IEEE COMCAS 2021- Rowley 

& Mazar, Misunderstandings about 

radiofrequency electromagnetic field 

exposure and 5G misinformation; Ball & 

Mazar, Science and Politics of Base 

Station Electromagnetic Field Risks

https://peritia-trust.eu/wp-content/uploads/2022/05/2-Covid-19-pandemic-Europe.pdf
https://eps.ieee.org/publications/enews/may-2021/728-ieee-comcas-2021.html
https://mazar.atwebpages.com/Downloads/IEEE_COMCAS21RowleyMazarEMFexposure5Gmisinformation.pdf
https://mazar.atwebpages.com/Downloads/IEEE_COMCAS21BallMazarScience_politics_EMFbasestationRisks.pdf
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Areas for ICNIRP clarification:

– between the years 2010 and 2020, ICNIRP did not 

explain how the overlapping frequencies with 1998 

Guidelines should be dealt with in a way that was 

understood by users 

– there is extensive discontinuity at 100 kHz; e.g., general 

public: 83 V/m (ICNIRP 2010, Table 4) versus 

300/fM
0.7=300/0.10.7≈ 1 500 V/m (ICNIRP 2020, Table 5)

– near&far fields definitions of for compliance assessment

– Application of ICNIRP 30-min averaging time versus 

(shorter) valid measurement time
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1. Acknowledgement: Dr Jack Rowley: ITU-T Study Group 5 and ITU-

D Study Group 2 delegate

2. This presentation is available at:

1) the International Commission on Non-Ionizing Radiation

Protection (ICNIRP) website ICNIRP Mini-Symposium 19 June

2022, 14.00-18.00 JST Nagoya, Japan and Online

2) At

https://mazar.atwebpages.com/Downloads/MiniSymposium2022

MazarICNIRP_Nagoya2022.pdf

3. Session 1 – Health protection in EMF range: on behalf of ITU,

ITU's Perspective on Compliance with the new 2020 RF Guidelines

1) Streaming see minutes between 28:40 and 39:23

2) PDF

https://www.icnirp.org/
https://www.icnirp.org/en/workshops/article/mini-symposium-2022.html
https://mazar.atwebpages.com/Downloads/MiniSymposium2022MazarICNIRP_Nagoya2022.pdf
https://www.icnirp.org/en/workshops/article/mini-symposium-2022.html
https://www.icnirp.org/cms/upload/presentations/MiniSymposium2022/MazarICNIRP_Nagoya2022.pdf
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ITU workshop on modern policies, guidelines, regulations and assessments of 

human exposure to RF-EMF

ITU, Geneva 10 Oct. 18

See workshop presentations at 
https://www.itu.int/en/ITU-D/Study-

Groups/2018-2021/Pages/meetings/session-

Q7-2-oct18.aspx

19
19

Any Questions?

https://www.itu.int/en/ITU-D/Study-Groups/2018-2021/Pages/meetings/session-Q7-2-oct18.aspx
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