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Introduction

Exposure assessment may be done by

measurement or calculations

Comparison measurement/calculation -

see ITU-T Workshop in Nairobi 2010

perform

Calculation is much easier and cheaper to

Current calculation methods give results

very close to the measurement
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Introduction

Comparison measurement — calculation
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Typical mobile base station

r Typical base
station consists of
3 sectors (120°
each) and operates
in 2 or 3 bands (for
example GSM900,
GSM1800, UMTS)

¥ So it contains 6 to
O independent
sources of EMF
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Multi sources environment

¥ Many base stations
collocated at the
same or neighboring
towers

¥ Other radiating
systems:
broadcasting,
radiocommunication,
point-to-point fixed
systems
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Multi sources environment

¥ Contribution to the
cumulative exposure is ERP
dependent

¥ Typical ERP (K.70):

» Cellular BS: 100-800W
/per channel

» FM: 50W - 120 kW

» VHF TV: 0,1 - 200 kW

» UHF TV: 0,1 - 1000 kW
» AM/DRM: 0,1 - 4000 kW
» WLAN: 0,01 -1 W

» radiocomm.: 10 - 1 kW
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EMF-estimator

F EMF-estimator is the Annex I to the ITU-T
Recommendation K.70

¥ The last version of the software (04.2011)

may be loaded from the:
http://www.itu.int/rec/T-REC-K.70-201105-I!Amd2

http://www.itu.int/ITU-T/recommendations/index sg.aspx?sg=>5

» EMF-estimator is offered by ITU-T since
06.2007

F It is periodically updated / expanded
according to the needs (in 2009 and 2011)
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EMF-estimator

¥ EMF-estimator applys the
point source model so it is
fully valid for the far field
region

» It may be used in the
region of the radiating
near-field but with lower
accuracy

e It allows for the evaluation
of the exposure to the EMF
and the comparison with
the exposure limits
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EMF-estimator - validity area

ita EMF-estimator - D:\EMF_Estimator_ITU4Other_Examples'Base_Station_UMTS_3G.exp
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Project

Hadiation sources

Radiating source  Frint  Reference Limits  Cumulative exposure  Calculations  Tools

=101.x]

About

Source - GSM300_az_120° 1

Antenna ornientation

Syztem name

[ [G5M300_az "

GSMA00_az RO

GSMI00_az_180°

GEMA00_az_300°

GSM_1800 2z 0%

GSM_1800_az_120°

G5M_1800_az_240°

GSM_1800_az EO°

GSM_1800_az_180°

GSM_1800_az_300°

UMTS_3G_az 0

UMTS_3G_az_120°

UMTS_3G_az_240°

UMTS_3G_az BO° |

UMT5_3G_az_180°

UMT5_3G_az_300°

Tupe of service coefficient - oM =
nominal/mean transmitter power

Tranzmitter power IED_ [t]
Feeder attenuation |'4— [dE .41 00mm]
Feeder lenath |35_ [ra]
Additional attenuation r|:T1— [dE]
Tatal attenuation IF [dE]

Gain referred to isotropic antenna I‘|?‘_|j[| [dBi]
Gain referred to /2 dipole I-] 496 [dEd]

ERP [logag W] |  HRP($)[ 154338 (48]
EIRF [17775 ] | vAP(H) [onarr )
EIRF (after type [17775 [w] F(B¢)[oooe MM

of service
conection) techanical downtilt ID [deg]
Tranzmitting antenna height I35 [m]

Diztance from the start to the obzervation pu:uint|1 [ri]
Distance fram the antenna to the ohzeration pnint|33,51 [rn]

Elewation angle from tranzsmitting antenna to I‘_[deg]
the observation poirt 1788

Azimuth franm the antenna ta the obzervation pnintlﬂ [deg]

Electric field strength - [ ]
Power density -[I'nW-'"sz

I

Accompanied maagnetic field strength
[far-field region, plane wave)

— Exposure limits

Fublic Decupational
Electric field lirnit !42_32 [¥/m] 9234 [ 4m]
Power density limit |4_?4 ["«-\w".n"m2 1 |23_59 [W'.-’mz]

Compliance distance |5.43 [r] |2.51 [m]

Compliance distance(z] may be overestimated

-ﬂmultanenus exposure to multiple sources
t ginly thermal effect: 100 kHz - 300 GHz
Public:

Oecupational

Thissowee[opn 1% [oo0 (%]
&l zounces simultaneously ID.EI2 [%] IEI.EIEI [%]

Mainly electrical stimulation effect: 1 Hz - 10 MHz
Public Occupational

This sourcel [%] [%]
All zources simultaneouzly lD.DD [%] ID.DD (%]

Frequency [MHz] |94?. 5

b axirnurn size. of
the antenna [m] e 3ed

Limnitz file |

EtAF-estimatar

Radiating nearfield: [» ; max(3 X, 202/ X))
Far-field:

Field Regions : from [m] b [rn]
Reactive near-field: [0, &) ID |03z
joa2 |88
[max(3, 2024 00 ) |41.88 loo
walidity: (0620743 ;o0)  [12.98 loo

ul Reflection frarm the:
ground [factor 2.56]

| tnternational

File: with HRF and YRF
ID:'\EMF-estimator'\EMF_estimatUl_v1_2_D'~.Dthel

Show / Set
EMF File

Set EM3 fiIeI

Additional comments :

Receiving point located in radiating near-field region. The
field calculation does not take into account the antenna
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EMF-estimator - Source description

=101

:“E"EEMF-Estimatnr - D:\EMF_Estimator_ITU\Other_Examples'BS_GSM900_GSM1800 UMTS..
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EMF-estimator - Antenna orientation

it EMF-estimator - D:\EMF_Estimator_ITUOther_Examples'BS_GSM900_G5M1800 | n = IDlﬂ
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EMF-estimator Lira

¥ Current library contains
information concerning
124 antennas (56 mobile
antennas)

» Examples on the right:
Kathrein 739 418 and
UHF TV (16x4) EAT402
64 panels

 Antenna data depend on

r

frequency and downtilt
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EMF-estimator
Operating frequency and connected parameters
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New items in the Library

» User may introduce any s | @

i (i1l hows  Ann
new antenna to the library ===
u S I n te I I I | a te S http: f fkathrein-scala.com /flibrary /patterns fCurrent_Patterns fcommunications fCsy
pages «»

Nam Description
+ @ 741516_csv.zip Zip 184 KB 03-18-10

¥ Kathrein gives possibility = = oo
to load numerical data *
concerning its antennas

e It requires registration at
websites:

http://www.kathrein.de/svg/in
dex.cfm?sprache=en

or: http://kathrein-scala.com/

741990401 _csv.zip zip 11Me 032311
74204701 _cov.zip 2ig 2199FKe  01-10-11
742151 _cav.zip zin 20MB  07-14-02
742155 _csv.zip zip 31Kp 05-17-07
742185_csv.zip zip 208.5KB  09-24-09
742192V01_cov.zip 2ig S0e.6kKR  01-11-11
74219601 _rsv.zip zin 2116 KB 04-04-11
742210V01_cav.2ip zip 212, 1Kp  01-03-11
742213V01_csv.zip zip 17 MB  01-05-11
74221401 _cov.zip 2ig ieMe  04-07-11
742215 _csv.zip zin 26MB  O07-01-02
742218Y01_cav.2ip zip i1aMB  01-03-11
742219V01_csv.zip zip 15MB  01-03-11
74222201 _cov.zip 2ip 419.9KB  01-03-11
742223 _cav.zip zin 26MB  05-17-07
742224 csv.zip zip 34MB 11-20-08
T42225V02_csv.zip zip 3o5MB 05-20-11
74222601 _cov.zip 2ip 4613 KB 01-03-11

$32RE22006RE220202825906
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The simplest approach

» This method may be used for
any antenna and without
knowledge concerning its
performance

# EIRP (maximum), operating
frequency and antenna location
are only required

¥ Isotropic antenna is assumed,_____
the result is valid in any field -~
region but usually with very
high overestimation of EMF
level

* In many cases it is satisfactory
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EMF-estimator - examples

¥ Typical mobile base station (BS)
¥ 3-sectors, 3-bands, 2 operators

¥ Line calculation and grid calculation

Simultaneous exposure - Public [%]

005 . .. R R R TR + Cumulative exposure
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>, . -
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030
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D. DDDDX ) ———————
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0 100
Distance [m] | ;y1e ar 2 &0~
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0 10
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EMF-estimator - examples

Different 3D charts (different scales)

Cummulative exposure - Public
80

0.0200%
0.0 80%
00160
Cummulative exposure - Public 0.0140%
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omaoz
001e0%
0.0 o0z
00160%
0.0020%
0.0140%
0.0060%
oozox
0.0040%
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| | 0.0z200% 0.0100%
; ; 0.0020%
00180% 0.0080%
e 0.0000%
001603 0.0060%
0.0140% 0.0040%
00120 0.0020%
0.0000%

0.0100%

0.0080%

0.0060%

0.0040%

0.0020%

0.0000%
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EMF-estimator

Comparison of considered cases (using memory) — two
different heights: 1.5 m (blue) and 15 m (black) a.g.l.

Sirultaneous exposure - Public [7%]

T T T
ni1z
oo -
n.0g
0.06

0.04

0oz

0 10 20 ad 40 50 &0 7l a0 30 100 Distance [m]
BS_GSMI00_G5M1800_LUMTS — BS5_G5M3I00_GSM1800_UMTS

EMF-estimator
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EMF-estimator

Collocation of the mobile BS and
broadcasting TS

E quivalent plane-wave
power density [mw/m2]

B0 o vee et e
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B_‘:..
0
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EMF-estimator

change of the colors, export to the Excel,
charts to the Clipboard

%, Power density i B ]
= Coordinates of the calculation line [m]: — = Distance (horzontal] [ml————— : =
Start paint : ¥ !IZI from in Stan |

. f— —

Any nestpoint: X 1 step 05 —=
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EMF-estimator

¥ Transmitter power (RMS)
¥ Attenuation of the feeder and additional losses
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Exposure limits

r WHO website:

http://www.who.int/docstore/p
eh-emf/EMFStandards/who-
0102/Worldmap5.htm

¥ On this website
there is no
information
concerning
exposure limits in
Botswana
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EMF-estimator
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Conclusions

¥ In many cases the
exposure assessment by
calculation is a good
choice and gives reliable
results in a cost effective
way

¥ EMF-estimator may be
used for exposure
assessment in many real
cases




Thank you

Questions,
Comments?



