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Nokia & GSMA position about 5G and EMF
Publicy available resources

Positi@tatement
(www.nokia.com/sustainability)

NOKIA

Exposure to radio waves

Position statement

Nokia designs wireless network products that both transmit and receive radio frequency (RF) energy. We
ensure that our product portfelio — including macro cells, small cells, which support 2G/3G/4G/5G mobile
radio access technologies and other technologies such as Wi-Fi — comply with established national and
international standards and regulations on RF exposure. We provide installation procedures and training
to those working for and with Nakia to ensure that equipment is installed correctly and that the resulting
radio wave exposure levels comply with established exposure limits.

We engage with customers and partners about RF exposure from our products and provide detailed
instructions to ensure they are knowledgeable to operate equipment appropriately to keep both the
general-public and workers’ exposure levels below the established exposure limits

Since the 1990s we have supported the development of global RF exposure assessment standards
through participation in international standardization bodies such as the International Electrotechnical
Commission (IEC), the International Telecommunication Union (ITU) and the European Committee for
Electrotechnical Standardization (CENELEC).

We track the reports published by expert committees mandated by national and international authorities
to assess the advancement of scientific knowledge about human exposure to radio waves. These reports
have been consistent in concluding there is no established health effect from exposure to RF fields below
the limits set by the International Commission on Non-lonizing Radiation Protection (ICNIRP), the
international commissions recognized by the World Health Organization (WHO) or similar
recommendations from the Institute of Electrical and Electronics Engineers (IEEE).

The following WHO statements apply to mobile and wireless network technologies implemented by Nokia:

s WHO's Fact Sheet 304 extracts:
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GSMA brochuea$ié&ts
(www.gsma.com/publicpotiadéhitaddignetworks)

GSMA

Be3onacHOCTb MOBUNBHBIX CeTen 5

5G — JBO/IOUNOKHAR TEXHONOTMA MOBHNLHON CBRIM, KOTOPAR 56 aeicTayior
P WO 4 CTAMBARTHI 6830NACHOCTH

CONACHO JAKMIONEHHIO FOCYAAPCTREHHBIX OPrANMIALMA 1APABOOXPA) MCNONLIOBAHME 5G

€ PHEKOM AR 1A0POBLA

«HECMOTDA H TO NTO CETb MOBHTBHON CAANM 5G RBARETCA HOBUIECTBOM IR HAC, TO HIKEK 48 NOBAMANG HA
CHRIBHHIX C “a AQ0CTBIR,

KOTOPOR ITH TRXHQNOMHH MOrYT OKAJNBATS i MAODOBbE, 3 TAKWE HA HEOBXOIHNOC T PACIIMDEHHR HAYWHO-

HCCABA0BATE KON ABATENBHOCTH B ITOM HITDIBAGHIIS, (A 9

«CTDOHE It HATEXNAE OFDAHIIEHIR O BOIIONC B maned Ha ypoave
EC. PACRDOCTDAHSIOTCR 1 BCE HICTOTHI® AMANAIONS, KOTODS® B HICTORLIGE BDBMA NDBAYCHOTDOMM 418 G

“HIMEDENHS NOKATHBIIOT, 4TO OBUIN OOBEN BOITOHCTINE M3 HIC OT MOBHBHILY 1 DATHONODLIMOULINY
s MDBNANOR. CUMTALINECE ANACHNMI 18 ANODORNE. ¥ KAC NOT




Exposure to Radio Waves and 5G
Competent Authority Statements

“"From al | e vnoddeense-grdaegent heatfacts azlv
been shown to occuRiFosgtipeduchy base statipns
"Considering the

‘Protection of public health is of a paraamulig atweaytataten into
the Commission's proposals ardduditigtithese on 5G
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In particulasttlee and safe exposiarecliacitomagnetic fields recomjme
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EMF exposure mitigation constraints with the introduction of 5G
Challenges

Beamsteairignnas using narrow Compliance Bsiagoday) Towards compliance using the
with high gain approatmi€¢rnational Electrotec
Commissi&g
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Impacts RF compliance of all eqéjpB®mwitnfsied and steerable beams
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Traditional compliance assessment prevents adding 5G to the sites

Max nominal power vs actual max power

Today ——

AIEC 62232:2017 assessment mEthas based on |

A Declared compliance boundary and EIRP budget"[‘
are full with 2G+3G+4G

A Conservative approach, as base statinmshttangmnit with e
power due to load variation (average load <100 %) ( tfavy

With 5G

A EIRP budget baRetinmexceeded !

A Actual EIRP basedhomegneraging is still compatilz G
previous compliance boundaries [‘

Actual Max + 5G based on configt

A ( Bnfavg max
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RF exposure compliance standardization

Governing rules

RF exposure limits

| CNI RP gui del i

Basic restrictions
A Related to tissue absorptions

ASAR (<6 GHz) and S (>6 GHz

Reference levels
A Efield / power density (S)

A More restrictive in some count

Time averaging
A6 or 30 minutes
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Compliance assessment

Compliance approach base
max

Types _

A Product comp(izerasor) A General guidelines and steps
A Product installation compliance (0B A Qe R - R AR
A lnsitu survey (regulator, all) averaging)

A Address massive MIMO challe

Assessment methods
Alnsitu & lab measurements

A Computations
ATime & spatial averaging tech.

A Introduction of statistical approac
compliance based on actual max




Example: exclusion zones for the general public and workers for 5G BS
IEC TR 62669:2019

10.2m

| >
< »

Compliance boundaries for the general public (yellow) and workers
(red) around the 5G 3.5 GHz base station

Actual max power 50 W of 5G BS (averaged over
minutes) @

-200 W rated max power i
-duty cycle of 0.75 (DL ratio)
-power reduction factor of 0.32 (due {o load
variation)

21m
1.1 m
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Compliance distances provided for rated max power and actual max
Bg\f@gned for certification (FCC, IC, CE, ARPANSA) and delivered to customers

Region of appli

EU/ICNRRBtralia

RFEEMF power density exposur 10 W/m?

Distance in front (Df) 20.5m 9.1m
Distance to the side (Ds) 9.8 m 4.3 m

Distance below and above
(Da,dnddaju

Distance to the side (Dsc) 10.0 m 45 m

48 m 2.1m

Distance below and above
(Dda@and Duc)

52m 2.5m

[ee]
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Field performance tests
Test set-up and beam mapping

Setip Beam mapping

BSransmitiogipme
undeest

Configuration of N SSB ID #2

Featuzetivation SSB ID #0 I SSB ID '
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Field performance tests
EMF test motbstsgitiCPE

EMF Test Mode (100%BDSCH

2 8,4 V/m
1,2 5,9 V/Im
1,2’3’6 4’0 V/m _
0,1,2,3,4,5,6,7 3,1V/m
0% PDSGAdl 0,2 V/Im
UE downlediPerf
Download duration Timavergadeftelde min)
0 0 0,28 V/m
19 s 1GB 1,6 V/Im
190 s 10 GB 4.8 VIm
6 min max 8,2 V/m
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Nokia EMF mitigation features
Monitoring and contiotdltR® in 3G, 4G and 5G

Nokia EMF monitoring Nokia EMF control

Actual EIRP counters apeiavallaggment Ensure that actual EIRPénreshhsketzment
are not exceeded during operation

‘ + ) _' Actual ma EIRP )
BS antenna S E
i+
I
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5G Architecture Flexibility
Ready for easy introduction

SG Nestandalone Archifé‘ctu(e (NSA)

Reuse existing infrastructuce
EPC
/l o : \\
II & . \\O | ‘\
’I "o\‘db (\é{\\o ........ \
! Q}\(\ &% eNB \
I V\ %{\e ‘I
i o |
= 5
A 4G/5G dual connectivity
! A Leveraging existing 4G
deployments
A Tight interworking with 4G
A 4G core reuse /

_ A Uplink improvement with existing
.. 4G coverage
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5G Standalone Architecture (SA)

New use cases

A 5G core (5GC)

A High performance
A Low latency

A Network slicing
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