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Cellular System Antennas

Steerable beam
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b Sector beam
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World Health
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Home Media centre
About WHO WHS = WHO sites = Media centre > Fact sheets
Countries & printable version
Health topics Fact sheet M=304

May 2006
Publications

Research tools Electromagnetic fields and public health

Conclusions (MAY 2006)

Considering the very low exposure levels and research results

collected to date, there is no convincing scientific evidence that
the weak RF signals from base stations and wireless networks
cause adverse health effects.
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Reference levels for electric, magnetic
General Public Exposure

W
= K YArap0. 53571/3839/629-200
~Ni3/AY3-

~2-2006 ) -

0,.N 3431/06 PEK
anfelectromagnetic fields

Frequency range | E-field strength H-field strength B-field S
[V/m] [A/m] [uT] [W/m?]

0-1Hz - 3.2 *10¢ 4 * 104 -
1-8 Hz 10 000 3.2.% 10412 4 * 104/12 -

8 -25Hz 10 000 4 000/f 5 000/f -
0.025 - 0.8 kHz 250/f 4/f 5/t -
0.8 —3 kHz 250/F 5 6.25 -

3 kHz - 150 kHz 87 5 6.25 -
0.15-1 MHz 87 0.73/f 0.92/f -
1-10 MHz 87/f12 0.73/f 0.92/f -

10 — 400 MHz 28 0.073 0.092 2
400 — 2000 MHz 137544 0.0073 f12 0.0046 * {12 /200 X 0.6
2-300 GHz 61 0.16 0.20 10

o NTUA — Mobile Radiocommunications Laboratory
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ICNIRP Guidelines

7 - #Direetive 2004/40/EC
Y / ” Reference Levels for to Tl‘me Varying Ele&'ic and Magnetic Fields- ~
Occupational Exposure
i
Frequency range E [V/m] H [A/m] B [pT] [W/m?] I [mA] I, [mA]
0-1Hz - 1.63*10° 2%10° - 1.0 -
1-8Hz 20 000 1.63*10/ 2*%105/f2 - 1.0 -
8 -25Hz 20 000 2*10%/f 2.5%10%f - 1.0 -
0.025 - 0.82 kHz 500/t 20/f 25/t - 1.0 -
0.82 — 2.5 kHz 610 24.4 30.7 - 1.0 -
2.5 kHz — 65 kHz 610 24.4 30.7 - 04 f -
65 — 100 kHz 610 1600/t 2000/f - 04f -
0.1 -1 MHz 610 1.6/t 2/t - 40 -
1-10 MHz 610/f 1.6/t 2.0/t - 40 -
10 - 110 MHz 61 0.16 0.2 10 40 100
110 - 400 MHz 61 0.16 0.2 10 - -
400 — 2000 MHz 3f12 0.008 12 0.01 172 /40 - -
2-300 GHz 137 0.36 0.45 50 - -
o NTUA — Mobile Radiocommunications Laboratory 13
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Measurement Procedure

Results

e.g. Power Density

Safety Standards
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ATAAIKAYIA METPHXEQN XTATIXTIKH ANAAYXH
KAI ITAPOYXIAYXH AITIOTEAEXMATON

»ECC/REC/(02)04 tng CEPT (European Conference of Postal and
Telecommunications Administrations), “Measuring non-ionising
electromagnetic radiation (9 kHz — 300 GHz)”

» ETSITR 100 028 — 1, “Electromagnetic Compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the measurement of
mobile radio equipment characteristics; Part 17, vl.4.1, December
2001.

» ETSITR 100 028 — 2, “Electromagnetic Compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the measurement of
mobile radio equipment characteristics; Part 27, vl.4.1, December
2001

o NTUA — Mobile Radiocommunications Laboratory
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ATEIKOVION £VTAONS NAEKTPLKOV TEOLOV GTO KOVTIVO TEOLO KEPULOG
GSM - Vertical Plane

4.4 == 47 Wim

== 33.6 = 42 Wim
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3.5

== 21 2 4.2 Yim
31 == 0,42 = 2.1 WIm
e = 0.42 Wm

-To KOKKIVO ¥pOUO OVTIGTOLYEL O TIUES
évtaonc mediov mhve and to 6plo
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-To npdowo oe Ttnég péyxpt to 10% tov opiov
-To yardllo oe Tpég péypt to 5% tov opiov
04 -To pmke oe Tipég péypt o 1% tov opiov

-To Aevkd oe TpéC Kat® amd 1% Tov opiov
’ *Opro ot Lovn GSM =424 V/m
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ATEIKOVION £VTAONS NAEKTPLKOV TEOLOV GTO KOVTIVO TEOLO KEPULOG
GSM - 670 OVyog TG KEPULOG
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ATEIKOVION £VTAONS NAEKTPLKOV TEOLOV GTO KOVTIVO TEOLO KEPULOG
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Field Strength Levels near BS
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YXYXTHMATA METPHXEQN ENTAXHYX H'M
IHEAIOY

- XYXTHMATIKEX METPHXEIX KEPAIQN 1985

- AYO AOPAKIA HPAKAEIO KPHTHX - ENAPEH 2000

- AIKTYO EPMHX — NOEMBPIOX 2002 — http://www.hermes.ntua.gr

- AIKTYO PEDION24 —- ®EBPOYAPIOZX 2006 - http://www.pedion24.ntua.gr.
- METPHXEIX KYITPO ENAPZEH 2005 - 450X4=2000 METPHXEIX.

-2 OAYMIIIAKOI AT'QNEX 2004 XE OAOYX TOYX XQPOYX

OAYMIITAKQN APAXTHPIOTHTQN AOHNA-HPAKAEIO
OEXXAAONIKH-BOAO-ITIATPA

- EA.IN.Y.A.E - XQPOYX EPTAXIAX

. NTUA — Mobile Radiocommunications Laboratory 20
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Measurement locations (Rooftop)
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. NTUA — Mobile Radiocommunications Laboratory

— e — 7

23



P N e

/4 N — 2o S
Measurement Results
Measurement Electric Field Strength Times above(+)/below(-)
location [V/m] limits
1 1.90 - 32
2 1.59 --38
3 1.61 - 38
4 2.10 - 29
5 1.61 - 38
6 2.98 - 20
7 1.53 - 40

. NTUA — Mobile Radiocommunications Laboratory 24
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AIKTYO EPMHX NOEMBPIOX 2006

Moy 20003 - today
3 M5 operating
in 3 municipalities

Mov 2002 - today . e ¥
& MS operating . N o "-s I
in 5 municipalities s - -
|
. Ty ’ Muniicip. of AL Recln  mluicip. of M. Erithes
s iy

Manbgipabing of Kalithea

April 2003 - today
3 M5 operating
in 1 municipality

. NTUA — Mobile Radiocommunications Laboratory

- 19 THMEIA
METPHZIHY -ATTIKH

—10 THMEIA
METPHXHY -
OEXXAAONIKH

— 2 KENTPA
EAEI'X0OY

- APIOMOX
METPHXEQN MEXPI
YHMEPA 5,000,000

26



Intermet Beploser

=] omngan || searen - o

iy
=)

.Epung

NPOrPAMMA ZYZTHMATIKQN METPHZEQN
HAEKTPOMAINHTIKHEZ AKTINOBOAIAZ

FALTHP
PARIGENIKOINGNION

Emhoyn
Frafpod

Apyir
Frhida

XpAo
Evnpipwan ¢ XPAOWE  poupyei  Emmonuovia

Fpuatfanig Links

Y -]

Nopég Armedg: EMN, Makureyveiadmekn
Mhidog Evabpun 1
EmbéEre wdmaio aiaflsh sdwiviag khix 010 TRATwe 1E1payamds) Tou avaTrapertd ty B qigy ommala s ykateTubng

= Ay} Eehibo

= Evmuépuon

= Embay Tnafpai
® Zuyriy Epuifag
= Xphmua Links

= Bpopyoi

= Emronuia

A ki WEG

Eiie efomnajpérol
Me Ty HM
aximafolia,

Kodvre 1o koul yio va
1o pdBerd

Ernmonavhion v Tov
wabmamie

[BEEr——

Tehswreia Bvnulowon: OW1T/08 Agufy e Lakidag

Mimanan

JabrriEas avo harme s Atus.gr y1a Te Frag K2, S0

Epymritign Knviri Paluemmonmsme

Elhvind Mrrosfhe . Tymhiy

pay Hepgavims wn 2
pyaoThpes Kisnmis Mpduw Nebymaviley 9. 23772, Zuvedesy

2002 © All Rights

]

Trdimwus: T10-TTI3830 - Sal: 210-TT2I851 - Toveoshiba: mobile.nhus.gr

£

o i

= @ maspaom |J (ZVSearch « Moe?

MPOrPAMMA EZYETHMATIKQN METPHIEQN
HAEKTPOMAINHTIKHE AKTINOBOAIAZ

EBNIKO METIOBIO MOAYTEXNEID
@ EPFAZTHPIO KINHTQN
PAAIOEMIKOINGNIGN

Apyixi
Lehida

m Apyikd Eehido

= Ewnpépuin

= Emoyr E1aBpod
= Zugvés Eputhoerg
= XpAmpo Links

= Anpioupyoi

= Emmik oo

B AYOK OV TEN *NEC™

Efore eCokeimpévor
e Ty HiM
akTvofolia;

Kdwre 10 kouif, yio
v To pdBere!

Tyeritenem HA
arrwofodiz

0D XL ITOLY o1
wepize Kempig
Toheguvias pe
™ pebwapya,

Armdvinon
Zuvéyenn

Evnpipwon

Emhoyry
Italpou

Tuyvig
Epwrijocig

Xt:]mgm Anpoupyoi  Emxonvwvia AvakoIvaoEIg Nepaanzuf, 19 Azkepfpiou 2003, 17:10:24

Erabpég S020102 - Anponiké Aiapipiopa Koakivod

Mig0Buvan
Cewy. MAdrog / Mzoy. Mikog / Ypdperpo
‘Evopin Aemoupyiog

MEmr Tipl Eviaeong Hh. Nebioy
(Mémn Tipfy EEahémriou)

Miarsio Koakwod
© 3623127281246 /104 m
o 23 Ampihiou 2003

17 £03Vim

Mot Karayeypoppéum Tipf Eviaang
H. MedBiou (Wéan Tipd ECaiémrou)

Oeppokpooio/Vypogio (B4 "Teh Bwnp ")
Kardoroon Asmoupyiog

Eriiniedio fumpopdg
33 W/ (800 MHZ)

2.4 vim

49°C [BB.5%
Evepydg

Teheuraio Evnpspuon 19-12.2003,01:30 ()

I apiorepd amexovifera 1o epBopadiaio ypdgnpa trg éaang tou Haekrpikod Nediow yia 1o omaBpd S020102. Kpnopotrolfats m gdppo oro
Befid yio vo perofdhhere To Bidompa Topatipnang yia 1ov o f dhdo oTaBpd tou iBiou Afpou.

7 Hpepwv g "Evraong Tou HA. Me

Arjprog KaAABéag Pédou
5 Dappa Aypovpyiag Niov Mpagpiparog
33 i
30 Ziafpdg:
E 5020102 - Anponkd Aapgpimpo Kodkivol j
Sz
=~ 22.4\m —
E " Amd: |18 x| | bekepppiou x| (2003 =] |00 oo
]
g
=: 15 Euwg: |19 7| | Sekspfpiov x| |2003 x| |00 oo
] -
10
: s
is nuioupyia
e
o
00:00 0400 08:00 1200 1800 on H o Befopivan mepdvs perphong e ro Trefps 5020002 awd
124208 131208 141208 151208 184208 171208 191202 23042003, 1200 zic! 16122003, 0430, (#)

(%) ABfvE, MG f pa (GMT+2:00).

SN KN

|4 intermet

NTUA — Mobile Radiocommunications Laboratory

Dl


http://www.hermes-program.gr/

Network Measurements (I)

(1) Continuous Broadband

electric field measurements (100
KHz - 3 GHz)

(2) Continuous Frequency
Selective electric field

measurements
100 KHz — 3 GHz
GSM 900, GSM 1800 + UMTS

@ NTUA — Mobile Radiocommunications Laboratory o



> &

measurements
20 MHz — 3 GHz with a
Spectrum Analyser every 6

months

(3) Frequency Selective power
density / electric field strength

. NTUA — Mobile Radiocommunications Laboratory
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Meéasurement Results (I)

Broadband electric field measurements (100 KHz — 3 GHz)
updated every day

Electromagnetic Radiation Graph, 100KHz -3GHz
15t Primnary School at M. Erithrea
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e
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Measurement Results (I11)

Frequency Selective measurements 20 MHz — 3 GHz with a Spectrum Analyser

(every 6 months) 1
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“Imittes®, Monitoring Network

RADAR TYM
Building Building
HF Probe  EF Probe

HF Probe EF Probe -]" -'5'

Patchcord
F/O

Patchcord
F/O

cooo)

Termination F/O

coo0o)

Termination F/O

F/O ~ 60m

Patchcord

uTpP

e N

SERVER PC

UTP + FIO
Switch Patchcord Patchcord  UTP + F/O

on Fiber Optic Cable O/l Switch
L] & =
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Termination F/O
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MONITORING PC
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r 4

- YI'EIA

- [IEPIBAAAON
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- PYOMIXTIKOI ITAPAT'ONTEX
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