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Italian Laws on EMFs Exposure Limits for Population

Three Limits have been defined in Italy. Cumulative and flat in the range of 100 KHz — 300
GHz:

1. Exposure Limit: level not to be exceed in every exposure condition
2. Attention Value: level not to be exceed in long term exposure condition (at least 4h/day)
3. Quality Target: level not to be exceed in outdoor intensely frequented areas

Limits have been established in 1998 and confirmed in 2003 and they must be considered
as an average in each interval of 6 minutes (close to the peak level):

1. Exposure Limit: 20 V/m

P BN LI CRYEINEHGRYINE| A new law, issued in dec2012 ,has established that the
S eI AT Al 6V/m must be averaged in an interval of 24 hours
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Comparison between Exposure Limits applied in Italy and

recommended in Europe

= |CNIRP established exposure limits that are:
* Frequency-dependent
= Not discriminatory between short and long term exposure

» The majority of the European States and also other Countries use the ICNIRP
limits in their regulations

Reduction Factor Criteria for Exposure Limits Definition
Threshold
ICNIRP has established a reduction factor of 50
with respect to «the threshold for irreversible effects in
even the most sensitive tissues»

The Italian Limits of 6V/m corresponds to a reduction

factor of 2250 with respect to the above threshold at Italy
900MHz
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4,5 Wim2 @
900MHz

0,1 Wm?2 @
900MHz
Note: the EM Limits are established through an equivalence relation between SAR and
Electromagnetic Power Density



Transmitted Powers & EMFs Monitoring

New ltalian Regulation imposes to measure and calculate the EMF exposure by considering the
average value over an interval of 24 hours:

= Measurements should be performed with instruments able to store data continuously in 24 hour

= Calculations have to be executed by considering the average transmitted power that depends
on traffic variation and power control mechanisms

Average transmitted power have to be stored about 0.5 million of antennas i
by considering the instantaneously Italy: compliance procedures ||/
transmitted power coming from network are going to become mote and
counters for all sites, all systems and all more complex and expe |
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Radio-base Station compliance monitoring in Telecom Italia

GUARDIAN (Graphical User Application for the
RaDiated Intensity in the Antenna Neighbourhoods):
deterministic tool developed and used by Telecom lItalia
for verifying, certifying, monitoring the compliance of the
radio-base stations with the electromagnetic exposure

limits in force
Antenna data Plant data Maps
Radiation patterns Feeder losses Digital maps
Gain, Tilt, Polarization Peak/Average Power Images
Position, Orientation Frequency Material characterization

Far-field formula / Near-field model

Free-space model / Ray-tracing & UTD

Output
Images, text/HTML reports
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3D Digital Maps are used for EMFs exposure compllance
procedures

Portion of
the digital
map of
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Compliance Boundary at 6V/m and peak power in antenna

Analysis performed in a tri-sectorial site where GSM, UMTS and LTE technologies are
considered:

Calculationg grggnaded BeamRIgRyng 6V/m as threshol@m&fmwgmgmnas

Peak power, threshold 6V/m Peak power, threshold 6V/m
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Compliance Boundary at 6V/m and average power in
antenna

Analysis performed in a tri-sectorial site where GSM, UMTS and LTE technologies are
considered :

Calculationg grggnaded BeamRIgRyNg 6V/m as threshol¢pnd fvgraaetiawsuiibantennas

=l A — T

Compliant Site but further
extensions not allowed (e.g. no
site ring)

Average power over 24h, threshold 6V/m Average power over 24h, threshold éV/m
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Compliance Boundary at 40V/m and peak power in antenna

Analysis performed in a tri-sectorial site where GSM, UMTS and LTE technologies are
considered :

Calculationg grggnaded BeamRIgRyiNg 40V/m as threshofe s P ek PONaf R AGEENNas

40 \/m EEE—

Compliant Site: no
limitation in any

technolc'nsion \fm B

Peak power, threshold 40V/m (ICNIRP) Peak power, threshold 40V/m (ICNIRP)
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Expected Compliance Assesment in Torino in different
scenarios

Simulation considering all systems/frequencies in all TIM sites in Torino

GSM/GPRS  UMTS/HSPA LTE
10T + e +
900 1800 2100 800 1800
u Fully Compliant sites 100%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

Partially Compliant sites (roofs are excluded)

u Non-compliant sites

0% 0%

0%
Peak power, threshold 6V/m Average power over 24 hours, threshold 6V/m  Peak power, threshold 40V/m (ICNIRP)
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Telecom ltalia internal process for devices certification

= Tlis directly involved in 3GPP/IEC
standardization activities
= Internal definition of device requirements

= Definition of test list and test environment to check the
compliance to requirements

= Test Execution

= Results discussion with manufacturer

» Final technical and commercial approval for the \gp
device to be sold with TIM brand N7 7

» Quality control based on sampled supplies ,' y

~
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Tl SAR laboratory activities: accreditation

‘ i
= Telecom lItalia SAR laboratory L
. . CERTIFICATO DI ACCREDITAMENTO

aCCI’ed |ted by Ital Ian bOdy Accreditation Certificate

ACCREDIA (ex SINAL) IS oves o 0

131 dichizen o LELECOM ITALIA SpA - TELECOM ITALIA LAB - LAP
TI?’ECCH\I' TN.IH Sph

= Accreditation  according to R e ko0
ISO/IEC 17025:2005 N——

bedla momesy

UNI CEl EN BBOWEC 17028:2005 "Raquisit genarall per la compatenza dal
Labaraice di prove @ lrabura®

rrm-lsm- reqiraments EN ISOAED 170252005 "Ganoral Hmum-nmr— for the Compedance of Tashng
# e sianday' and Calbration Lebaraiorias” sigmds
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SAR Measurement Technical Standards contribution

Working groups:
= |[EC TC106 MT 1, Maintenance of IEC 62209-1

= |CES TC34, Wireless Handset SAR certification
(SC1: Experimental Techniques)

Latest face to face Meeting held in Turin: September
11th-14th 2012
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Fast SAR and test reduction techniques

= Great effort in introducing new FAST SAR methods and
procedures to reduce overall measurement time*

= A statistical based approach is introduced by TI, to reduce the
time needed to perform SAR measurements in the case of
GSM900, DCS1800 and UMTS band | handsets™*

*M.G. Douglas, S. Gabriel, C. Bucher, D. lliev, J. Kastrati, C. Leubler, M. Meili, K. Pokovic and N. Kuster:
“Fast SAR Methods for Electromagnetic Exposure Evaluation of Wireless Devices” EUCAP 2011 Meeting,
Rome, April 2011

**M. Francavilla: “Time reduction to demonstrate SAR compliance of GSM/UMTS mobile phones” BEMS
2011 Meeting, Halifax, CA, June 2011
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