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ITU held workshop on modern policies, guidelines, regulations and assessments of human exposure to 

RF-EMF, including 5G and Radio human hazards. Dr. Mazar served as convener.

ITU, Geneva

10 Oct. 18



ITU Workshop on "5G, EMF & Health" (Warsaw, Poland, 5 December 2017)

The presentation is found at ITU website
https://www.itu.int/en/ITU-T/Workshops-and-Seminars/20171205/Documents/S3_Haim%20Mazar.PDF

The film of workshop is found at
https://pem.itl.waw.pl/aktualno%C5%9Bci/transmisja-warsztat-itu/

See the presentation 44–56 minutes, panel 1:39–1:49

Wroclaw EMC 2016 many citations 

ITU sent to BKK

https://www.itu.int/en/ITU-T/Workshops-and-Seminars/20171205/Documents/S3_Haim%20Mazar.PDF
https://pem.itl.waw.pl/aktualno%C5%9Bci/transmisja-warsztat-itu/
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Source: ITU-

T Report 

2014 EMF 
Considerations 

in Smart 

Sustainable 

Cities
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http://www.itu.int/en/ITU-T/focusgroups/ssc/Documents/Approved_Deliverables/TR-EMF.docx


Electromagnetic Hyper-Sensitivity; electro-phobia 

There is no evidence of causality between pains and RF exposure 
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Hillel (ex) Radio 

Antenna: Closed 

due to 

hypersensitivity

10 July 2015
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11 antennas →

Antenna

↓

Yehuda Halevi, TelAviv; Israel
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8.95 m altitude 
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Electromagnetic Radiofrequency Fields;  National Management and  Regulatory Approaches

Dr E. van Deventer; Department of Public Health and 

Environment Geneva, Switzerland; ITU-D Q 7/2 22 Apr 16

• Mobile phone use is ubiquitous with an estimated 4.6 billion subscriptions globally
• To date, no adverse health effects have been established from RF fields exposures 
• Studies are on-going to assess potential long-term effects of wireless technologies

Risk Assessment
The Evidence

Risk Management 
The Policies

Risk Perception
The Public Concern
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Base Station Antenna Pattern: azimuth 

& elevation (Dr. Zamir Shalita)
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Brain is Exposed to Cellphone Radiation (Dr. Shalita)
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SAR phantom simulation  
(Stefan Chulski & Stav Revich from HIT)
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The Human Eye (Moshe Netzer)
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Source: Dr. Jafar Keshvari, 
Bio-electromagnetics 

Aalto University, Helsinki-Finland

Peak SAR 0.096 W/kg; values are normalized dB below 0.096 W/kg

Numerical simulation of SAR; 

for a three years child
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Source: Dr. Jafar 

Keshvari, 

SAR real 

measurement 

for a 

commercial 

mobile phone 



16

Typical Cell Phone 

SAR

(Moshe Netzer)



SAR 

over

exposure 

in the 

brain

10 July 2015
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Figure III.1 – Geometry set-up for a line of sight scenario

Recommendation ITU-T K.100 7/2017 RF Measurement EMF to determine 
compliance with human exposure limits when a base station is put into service

Less power near antenna 
below mainlobe

http://www.itu.int/itu-t/recommendations/rec.aspx?rec=12290
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Magnetic Field

Electric  Field

Broadband Instruments 

Measurement of 
Radiation (partly Dr. 

Zamir Shalita, BS.1698)

http://www.itu.int/rec/R-REC-BS/recommendation.asp?lang=en&parent=R-REC-BS.1698


ICNIRP 1998 p.511 Reference levels for occupational & general public exposure- graphs

See ’Radio Spectrum Management: Policies, 

Regulations and Techniques’ Chapter 9

Fig.9.1; Wiley; Mazar; 2016 

http://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf
http://mazar.atwebpages.com/Downloads/Chapter9RF-EMF_HumanHazards_Mazar2019.pdf


Exposure distance assuming free-space, main beam

30eirp
e

d
= and

pt: transmitter power (watts), 

gt : transmitter antenna gain (numeric)

eirp: equivalent isotropically radiated power (watts)

d: distance from transmitter (meter)

e: electric field-strength  (FS) Volt/meter (V/M)

30eirp
d

e
=

At 900 MHz, max downlink power 100 W, ant. gain (including losses) 17 dBi, eirp is 5 Kw.

ICNIRP 1998 general-public reference-level is 41 V/m.  Therefore, the exposure distance d

= 9.5 m.
30 30 5,000

41

eirp
d

e


= =



Environmental levels: 3D cellular contours, showing buildings impacted; preliminary draft new Report ITU-
R SM.[EMF-MON] ‘EMF measurements to assess human exposure’ Fig. 6

considering also 

wall attenuation 

Tx 30 meters 

above roof; Rx 

mobile 1.5m 

above ground

900 MHz, ICNIRP general-

public reference-level 
41 V/m & occupational 
3f 1/2 (MHz)= 90 V/M. See 

scales

Monaco



Environmental levels: 2 D satellite view of cellular, Report  ITU-R SM.[EMF-MON] Fig. 7

900 MHz, DL 30 m. above the roof, 

100 W, ant gain 17 dBi, eirp 5 kW, 

Rx 1.5 m AGL

Paris



Calculating safety-zones using elevation ant. pattern, ant. tilt 0 degrees 
Even the azimuth ant. is analysed; typically in 3 sectors 5G, an azimuth overlap: 
6dB attenuation in ±600 & 3dB around ±450 around mainbeam



2D exposure-distances using ITU-R F.699 ant. patterns. ITU-R SM.[EMF-MON] Fig. 13

Buildings impacted by two PtP directive links 40 kW eirp

At 10 GHz, ICNIRP 1998 general-

public reference-level is 61 V/m. 
See scale also ICNIRP 19.3 V/M 

(61 divided by sqrt 10) Max power 2 W, ant. gain 43 dBi, eirp

40 kW; free-space loss exposure 18 m. 

for 61 V/m & 57 m. for 19.3 V/M

Paris
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• January2016_Human_Hazards_Mazar_SRTC_in_Chinese.pdf

• Human Hazards_Mazar_AsiaPacific_BKK_25April16.pdf
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• 5 December 2017, this presentation is found also in the ITU workshop link. The workshop’ video is found at

https://pem.itl.waw.pl/aktualno%C5%9Bci/transmisja-warsztat-itu/; See the presentation 44–56 minutes, panel 1:39–1:49
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