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ATDI’s calculation method to present precisely exposure and 
predicting field strength levels, relative to national limits

Session 3: What are the implications of 5G of 
EMF limits for 5G Network Rollout? 
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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

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


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)
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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.
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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



Questions to be asked: how exactly to calculate exposure-contours by inserting additional losses derived 
from wall penetration, non free-space propagation model, & antenna patterns, mainly in elevation?
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