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Abstract:

Introduction/purpose: This paper presents initial development of the
procedure for electric field estimation in the vicinity of 5G base stations.

Methods: The procedure allows determination of future radiation levels
before traffic is established over applied antenna systems on the basis of
measured values of electric field levels caused by the signal forming
Synchronization Signal Block. It is possible to perform necessary
calculations for a very accurate estimation even if some important
parameters of the radiation characteristics (such as the frequency span
between the frequency carriers on the radio interface) are not a priori
known. In this way, communication with mobile system operators before
measurement is significantly simplified because operators do not need to
know system technical details.

Results: The developed formula for electric field estimation is verified
comparing the calculated values by its implementation to the practical
results obtained by intensive measurements on a great number of 5G
base stations in a highly developed country. The formula gives a
pessimistic result, i.e. a higher electric field level than it is obtained by all
such performed measurements.

Conclusion:; This estimation allows mobile system operators to predict
whether the electromagnetic field around base stations could be
dangerous for human health when systems come to full operation while
considering national and international recommendations dealing with
radiation levels.

Key words: 5G electric field estimation, base station, Synchronization
Signal Block, traffic beam, frequency subcarriers.
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Introduction

Today mobile telephony becomes an unavoidable part of everyday
life. It is hard to imagine everyday life and communication between
people without mobile phones. People are exposed to electromagnetic
radiation of mobile telephony base stations even when they do not use
mobile phones. The number of mobile telephony base stations (BS)
which are responsible for this radiation is constantly increasing. The final
result of this increase is a growth of harmful effects of the
electromagnetic radiation produced on all living beings (people). There is
a consensus in science about some effects (first of all, when considering
thermal effects) while the other, often much dangerous effects, are still in
an investigation phase. This is a reason why electromagnetic field
measurement according to international recommendations is often a
research subject in the whole world. It is important to predict
electromagnetic field levels before traffic is established, especially in the
case of 5G systems implementation.

After this short introduction, Section Il is a survey of the state of the
art when considering already realized measurements for all system
generations from 2G to 5G. This section also includes contributions and
practical results in the same field which are the direct knowledge base for
the presented investigation. Section Il presents the procedure for
determining the electric field in 5G systems. A formula for the electric
field estimation which is developed in the Section Ill is then verified
according to practical independent measurement results presented in the
Section IV. Finally, the conclusions are in Section V.

State of the art

Measurements on different generations of mobile systems are
numerous and the contributions presented in this paper are only a small
part of them. It is important to notice that such measurements have been
defined and realized in Serbia for a long time (lli¢ et al, 2002). The main
concept of frequency selective measurement based on the application of
a spectrum analyzer which allows access to all existing frequency
channels for measurements is presented in (lli¢ et al, 2002). The same
measurement principle is used also in (Hamid et al, 2003) where the
results obtained by collecting data about GSM base stations radiation
using directional and isotropic antennas are mutually compared. In other
words, these two measurements are performed on the basis of an
analysis based on a spectrum analyzer and a meter with a measuring
probe. The results presented in (Gonzélez & Infante Moreira, 2018) are
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based on a specific limited set of measurements on two traffic channels
of the GSM system at 850MHz and 1900MHz which allowed estimation
of total radiation levels for complete GSM systems using statistical
analysis on the basis of the measured mean value and the standard
deviation of the electromagnetic field deviation.

Broadband measurements of base station electromagnetic radiation
are applied besides frequency selective measurements (Biehkowski et al,
2015). Broadband measurements are more rarely applied than frequency
selective measurements, but the obtained measurement results are less
exposed to the risk of statistical uncertainty. The authors in (Kurmaz et
al, 2018) have developed a calculation model to estimate the total
electric field on the basis of six frequency bands with the highest level
with the accuracy of at least 95% to avoid broadband measurements.

Statistical uncertainty of the obtained results by frequency selective
measurements is manifested both in the sense of space where a
measurement is performed and in the sense of measurement time. Such
investigations are the subject of analysis in (Watanabe & Hamada,
2017). It has been proven that measurement results, when considering
spatial uncertainty for W-CDMA and LTE systems, do not depend on the
surroundings (urban or rural) or the analyzed frequency band. The spatial
uncertainty depending on the height from the ground level where a
measurement is performed is also analyzed in (Watanabe & Hamada,
2017). When considering time uncertainty, it is shown that a
measurement in shorter time intervals of only 10s does not significantly
degrade the accuracy of the results comparing to a measurement in time
intervals of 6 minutes according to international requests and this is very
important to speed up the measurement procedure. Estimation of
measurement uncertainty is also the subject of analysis in (Koprivica,
2016).

The coexistence of different mobile system generations at one
location is typical nowadays; nevertheless, their base stations are on the
same pillar or are placed at a short distance from each other (not greater
than 20m). The main directives to realise measurements in such a case
are emphasized in (Telecommunication Engineering Centre, 2021) when
considering the coexistence of 2G, 3G and 4G systems. Additionally,
discussions about malicious effects of new 5G systems on human health
are very frequent today. However, the results of the measurements in
(Ofcom, 2020) prove that levels of electromagnetic fields in the vicinity of
5G base stations are significantly lower than when considering previous
generation systems and, also, that these levels for 5G are lower than it is
allowed according to the international recommendations. A
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comprehensive analysis in (Huang et al, 2022) further illustrates that
there are sites which have even lower levels of electric fields, magnetic
fields or power density after 5G system installation than before. The
explanation may be that users of mobile systems of generations lower
than 5G have switched to 5G systems where radiation is lower. The
authors of (Huang et al, 2022) conclude that it is not sufficient to assume
that 5G is a health hazard without epidemiological findings. When
combining the results from (Huang et al, 2022) and the conclusion from
(Sahin et al, 2013) that the safety distance from a base station is only
10m, we can conclude that radiation caused by base station operation is
dangerous only in a high proximity to the base station which is further
improved by the fact that radiation antennas are usually at the height
greater than 10m thus decreasing the radius of health risk at the ground
level.

Development of calculation methods to estimate electric field levels,
especially in indoor conditions, is a major problem. The authors in
(Lehmann et al, 2002) prove that a simple free space model gives very
poor results when analyzing such indoor conditions. The free space
model overestimates the real measured results. Besides, a disadvantage
of the free space model is very low reproducibility and low standard
deviation of the measured results comparing to a real situation.

The contributions (Mati¢ & Paunovi¢, 1995; Mati¢ & Paunovi¢, 1997;
Mati¢ et al, 2000; Lebl et al, 2017) dealing with the prediction of
electromagnetic fields are the direct base which preceded the
investigation presented in this paper. These fundamental considerations
have included both a theoretical analysis to find an optimal selection
procedure for prediction (Mati¢ & Paunovi¢, 1995; Mati¢ & Paunovic,
1997) and practical realization on the basis of digital signal processing
algorithms (Mati¢ et al, 2000). In the recent past, the contribution (Lebl et
al, 2017) included the role of real telecommunication traffic processes in
electric field level estimation in the vicinity of base stations. Practical
realizations of measurement procedures are presented in (TuSup et al,
2022).

Electric field determination for 5G systems

Frequency selective measurement makes it possible to
approximately determine the maximum electromagnetic radiation of base
stations when all traffic channels are busy. One possible principle in the
case that this method is applied is to measure the electromagnetic field
only in channels where emission power is always constant and, for
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systems from 2G to 4G, maximal. After this field level is measured, the
total radiation is further determined by calculation. Very similar formulas
are used for calculation in the case of GSM (2G), UMTS (3G) and LTE
(4G) systems (European Committee for Electrotechnical Standardization,
2014). For GSM systems, the following formula is used:

E =yNrx - Egccn (1)

where Egccn is the electric field level which originates from always active
channels on the first carrier (Broadcast Control Channel — BCCH) and
nrx is the number of available frequency carriers. Similar formulas for
UMTS systems and LTE systems are presented in (European Committee
for Electrotechnical Standardization, 2014; RATEL, 2018) where the
power coefficient (np) is used instead of ntrx for other types of mobile
systems instead of GSM. Typical maximum values of coefficients under
the square root in equations as (1) are presented in (W-Line, 2021). The
formulas in these three emphasized cases imply that power control in
traffic channels as a function of mutual distance between a base station
and mobile stations is not applied and that all traffic channels are always
busy. In such a way, it is achieved that the final result is directed to the
safe side: the calculated field is higher than it will be in reality.

The expected forms of the electromagnetic field when 5G systems
are applied are shown based on the analysis given in (Franci et al,
2020a; Franci et al, 2020b). Before showing the shape of the signal itself,
the basic characteristics of the 5G signal that affect the shape of the
signal will be mentioned.

In the time domain, the duration of the basic frame of the 5G signal
is 10ms (as is also the case when 4G signals are implemented). This
frame is divided to 10 subframes of 1ms duration. Each of these
subframes is split to 2* slots where it is y=0, 1, 2, 3 or 4. Each slot
consists of 14 or, in some cases, 12 Orthogonal Frequency Division
Multiplexing (OFDM) symbols. The applied modulation types correspond
to those ones at 4G systems: Binary Phase Shift Keying - BPSK,
Quadrature Phase Shift Keying — QPSK, Quadrature Amplitude of order
16, 64, 256 — 16QAM, 64QAM, 256QAM.

There are two ranges in the frequency domain dedicated to 5G
signals. The first one (Frequency Range 1 — FR1) covers the frequency
range 450MHz — 7125MHz and the second one (Frequency Range 2 —
FR2) covers the frequency range 24GHz-50GHz. The further analysis will
deal with FR1 as in Serbia the frequency range reserved for 5G systems
is 3.4-3.8GHz.
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The frequency bandwidth intended for one 5G system is 100MHz.
This available frequency range is separated to a number of frequency
subcarriers whose number depends on the frequency span between the
defined subcarriers. This span is directly proportional to the symbol
transmission rate in a subframe. That is why it may be expressed as
2V.15kHz. Considering the already emphasized values of u in the range 0
to 4, the total number of subcarriers would be between Nscmax=6660 (When
it is u=0) and nsmin=408 (when it is y=4). The subcarriers are grouped into
groups of 12 adjacent ones which form one Resource Block — RB.

It is very important to perform the first electromagnetic field
measurements for 5G systems before their operation start-up. In such
situations, only a signal in the Synchronization Signal/Physical Broadcast
Channel (SS/PBCH) may be expected to exist. This signal is also called
the Synchronization Signal Block (SSB). It consists of the
Synchronization Signal (SS), the Physical Broadcast Channel (PBCH),
and the Physical Broadcast Channel Demodulation Reference Signal
(PBCH-DMRS) which is used as a reference signal for decoding the
PBCH. This signal takes four symbols in the time domain and nscssg=240
mutually adjacent subcarriers (or 20 RB) in the frequency domain.

Fng 0 dBrn
0
dBm

Loghkdag

10
dE
fdie

=100

dBm
Span 100 MHz
Tirnelen 2 mSec

Figure 1 — SSB signal in the frequency domain, i.e. a 5G signal when there is no traffic
Puc. 1 — CueHan SSB e yacmommHoui obnacmu, m.e. cueHan 5G npu omcymcmeuu
mpadgpuka
Cnuka 1 — SSB cueHan y ¢ppekseHyujckom domeHy, 00HoCcHO 5G cueHan rpe
ycriocmaesbarba caobpahaja
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The specific shape of the SSB signal in the frequency domain is
presented in Figure 1 (Franci et al, 2020b). This is also the shape when
there is no traffic because the SSB signal is the only signal which then
exists in the 5G subframe. Such a signal is also obtained when electric
field intensity is recorded. The total frequency bandwidth where
significant frequency components are registered is 7.2MHz (in relation to
the whole bandwidth 100MHz for one 5G system). It, further, means that
the total frequency span between two adjacent frequency subcarriers is
7.2MHz/240=30kHz or, in other words, it is p=1. The frequency
bandwidth of the SSB signal for other values of y will be different.

If the value of y is thus determined, this also determines the total
number of frequency subcarriers which are used to calculate the value of
the total electric field on the basis of the measured electric field with no
traffic. This number is =3330, in accordance with the previous
considerations. It is necessary first to measure the signal in the
frequency band which corresponds to the SSB signal.

Starting from (1), the maximum value of the electric field for 5G
systems only on the basis of the measured field caused by the SSB
signal in a general case of any value of y may be expressed as

n
Esg =Ks - % "Essp (2)
scSSB

275
Esg =k \/2—# "Essp (3)

In these equations, Essg is the value of the electric field caused only
by the SSB signal and ks is the coefficient which has to be applied to
multiply the obtained field value because traffic channels do not have the
same power at the receiving point as the SSB channels. Among all
available SSB channels, the one which causes the maximum electric
field is selected. The concrete value under the square root in (3) follows
from the previous consideration that 240 subcarriers form one SSB signal
and the maximum electric field at the place of reception would appear in
a very unreal traffic situation that all available 6660/2" subcarriers are
transmitted to only one user. Equations (2) and (3) are based on the
analyses and formulas from (Migliore, 2022). A more accurate (but very
approximate) value of the number under the square root may be found
according to (Malaysian Technical Standards Forum Bhd, 2021).

or, in other words,
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There is also another important characteristic which has to be
emphasized when 5G signals are transmitted: implementation of
antennas whose radiation pattern is variable (not fixed). The optimal
beamforming for different signals in the 5G subframe is achieved in this
way. When the SSB signal is considered, it is transmitted using several
radiation beams in fixed, a priori defined directions to allow all users in
the area around the base station to detect some of these signals in an
adequate way. When traffic channels are the subject of analysis, a
radiation beam is separately formed for each user (in a direction towards
him) to allow optimal signal detection. The beams for SSB signals are
considerably wide to allow for greater space to be covered by one beam.
On the contrary, traffic beams are very narrow to decrease interference
from other traffic channels at the receiving side as much as possible.
This whole analysis is illustrated by Figure 2.

mobile
phone
antenna

traffic
beam

mobile
phone
antenna

b)

Figure 2 — Beamforming in the case of: a) SSB signals; b) traffic channel compared to
SSB signals
Puc. 2 — ®opmuposaHue ryqka ussy4eHus 8 criyqasix: a) cueHanoe SSB; 6) kaHana
mpadgpuka no cpasHeHuro ¢ cueHanamu SSB
Cnuka 2 — ®opmupar-e cHomna 3padetba y criyyajy: a) SSB cuzHana; 6) caobpahajHoe
KaHana y nopehery ca SSB cueHanom

352




Figure 2a) presents the radiation pattern for SSB signals which is
formed, for example, when a 4-fold beam (SSB1 ... SSB4) is transmitted
and when each of these 4 beams is transmitted in a different period of
time. The maximum number of SSB beams is 8 for the frequency band 3-
6GHz, which is used in Serbia for 5G systems (Migliore, 2022). After that,
Figure 2b) presents the relation of two beams: the SSB signal beam and
the traffic channel signal beam. As the beam corresponding to the traffic
signal is directed directly towards a user, in the case without the applied
power control, its level at the receiving side will be higher than the level
of the SSB signal. The other important consequence of high directivity of
traffic beams is that the electric field level is significantly lower when
there is traffic to more than one user and thus distant users have very
small influence on the electric field at the place of the considered user.
This is the reason why the value of ks in equations (2) and (3) calculated
for some specific user depends primarily on (besides traffic) the antenna
radiation pattern for SSB signals, i.e. on the angle between the direction
of the maximum SSB signal from a BS and the direction of a BS towards
a user. The value of ks also depends on the ratio of the maximum
radiation signals (at 0° of the radiation pattern) for SSB signals and traffic
signals. The data about the radiation pattern of active antennas applied
for 5G systems are limited or often even not supplied (Migliore, 2022). In
such conditions, the antenna characteristics from (Biscontini, 2021),
presented in Figure 3, could be incorporated in the procedure of ks
calculation.

0 l /_/
AN

Radiation pattern (dB)

10 :
=90 =60 —30° (= a0 (110 ane

o or & ()

Figure 3 — Example of the radiation pattern of SSB signals (Biscontini, 2021)
Puc. 3 — lNpumep duazpammbl HanpasneHHocmu cueHasioe SSB (Biscontini, 2021)
Cnuka 3 — lNpumep dujaepama 3paderba SSB cuzHana (Biscontini, 2021)
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The maximum value of ks depends on the antenna radiation pattern
attenuation at the amax angle (ammax) Where the SSB signal has the
maximum attenuation and the ratio of the traffic signal beam amplitude
and the SSB signal beam amplitude (risseb), i.€. their values at the angle
0° of the radiation pattern. Or, in other words,

Ks =2, max “ftssab 4)

The implemented SSB beams must cover the whole area around a
BS to allow all users to receive some of SSB signals. When considering
the azimuth (@), it is 360° and when considering the elevation (6), it is
180°. This space is in this analysis covered by only four antennas. The
beams of these four antennas are directed from the BS tower down at
the angle of 45° in relation to the horizontal plane. In such a case, the
maximum angle between the highest radiation direction and the user
position towards the BS for the nearest SSB signal iS amax=~60°
(OnlineMSchool, 2023). If the radiation pattern such as the one from
Figure 3 is applied, the maximum BSS signal attenuation comparing to its
peak would be about 10dB (asmax=3.16). With the maximum number of 8
beams, this angle would be even lower, but a further calculation will
include the worst situation of four antennas.

When dealing with the rssep factor, its estimation is very complex
(Adda et al, 2020). The factors which have influence on rsssp are
reflections, scattering objects around the measurement point, the fact
that considered point may be in a Not Line of Sight (NLOS), implemented
propagation model, etc. However, the analysis performed in (Adda et al,
2020)] (Figure 7) pointed out that it is rissers<10dB, or again rissgp<3.16.
This analysis presented by Figure 7 in (Adda et al, 2020) is limited to free
space (Figure 7a) and to the case of free space with added one
conducting plane at a significant distance (Figure 7b).

The influence of reflection as a very important factor which increases
the electric field should be further modelled. One possibility is to increase
the value of rissep by its multiplication with the factor 1+I:

lisser = rtsssb'(1+r) (5)

where [ is the coefficient of surface reflection (W-Line, 2021) and rissgsr
is the ratio of the traffic signal beam amplitude to the SSB signal beam
amplitude modified by the influence of the reflection coefficient.
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The value of I is 0.3 in urban surroundings or 0.6 in rural
surroundings. Practical importance of the influence of reflection is
illustrated in (Conil & Agnani, 2020). Now, taking the value '=0.6, the
estimated value of the factor ks is ks<16. Formula (3) may be simplified
to:

84.29
Esg < ﬁ Esse (6)

Comment about the estimation results reliability on
the basis of measurement results

The reliability of formula (6) may be verified on the basis of the
results presented in (Agence nationale des fréquences, 2020). The value
of the coefficient ks used to multiply the measured electric field (Esss)
before traffic is established in order to predict the maximum electric field
after traffic is established is determined according to the measurement
results presented in (Agence nationale des fréquences, 2020) and
compared to the corresponding value in (6).

It is emphasized in (Agence nationale des fréquences, 2020) that
the applied systems have y=1, i.e. the frequency gap between carriers is
30 kHz. The value of ks for such a case in (6) is 59.78. The
corresponding values according to the table in the Executive summary of
(Agence nationale des fréquences, 2020) are 45 maximum. This means
that this paper's estimation is oriented towards the “safe side” i.e. it gives
a higher electric field than it is in reality.

Conclusions

The main contribution of this paper is the development of a formula
to calculate the maximum electric field for 5G mobile systems. The
formula is implementable first of all to predict the field level in the phase
before traffic is established. The prediction is based on the measured
value of the electric field caused by the SSB signal which is the only
signal that exists when there is no traffic. The formula development for
5G systems is based on similar known formulas for other generation
systems and it is developed on similar principles. The obtained formula is
verified on the basis of the measurement results performed in a highly
developed country (Agence nationale des fréquences, 2020; Conil &
Agnani, 2020) following a similar procedure as the one presented in this
investigation. The analysis is performed in the theoretical sense but it is
intended for future practical estimation of measurement results.
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OueHKa MakcMMarnbHOro aMneKTpu4eckoro nomns B6nunsun 6asoBbix
cTaHuuin 5G 0o BBOAA B 3KCNNyaTaLuio

AnexcaHdap B. le6bn?, [Jxypadx Byanmmp®

a AO ,MPUTEIJT», oTaeneHne pagnocenasu,
r. benrpag, Pecnybnuka Cepbusi, koppecnoHaeHT

6 BeCTMMHCTEPCKUI yHUBEPCUTET, T. JToHAoH, BenukobpuTanus

PYBPUKA TPHTWU: 49.33.29 CeTu cBa3n
BWO CTATbW: opurmHanbHasa Hay4yHas ctaTtbs

Pesrome:

Beederue/uyenb: B OaHHOU cmambe npedcmasrnieHa repeoHaqaribHasi
paspabomka npouedypbl OUEHKU 3JIEKMPUYECKO20 rons  ebnusu
6a3o06bix cmaHuutl 5G.

Memodei: [lNpouedypa nosesonsem onpedensms 6ydywull ypoBeHb
usrnydeHusi 4o ycmaHoesnieHuUsi mpaghuka no fMpuUMeHsIEMbIM aHMEeHHbIM
cucmemaM, Ha  OCHOBaHUU  U3BMEPEHHbIX  3Ha4YeHul  yposHel
3/IeKMPUYECKO20 [10/1, 8bl38aHHbIX CU2Hanamu, 0bpa308aHHbIMU
6riokoM cuzHarnoe CcuHxpoHu3ayuu. Takol rnodxod daem 603MOXHOCMb
8bINOHAMb HeobXo0uMble 8blHUCIeHUs Ol C8EePXMOYHOU OUEHKU,
Oaxe Koz20a BaxHble MapaMempbl U XapakmepucmuKku U3/yqYeHusi
(makue kKak OQuara3oH 4Yacmom Mex0y Hecywumu Yacmomamu Ha
paduouHmepcgbelice) HeuzsecmHbl. Takum  obpa3oMm, ces3b C
orniepamopamu MobusnbHOU cucmeMbl neped UsMepeHUeM 3HaqumesibHO
yrpowiaemcsi, OCKO/IbKy  orepamopaM HeobsisamesisHO — 3Hamb
mexHu4yeckue demarsu cucmeMai.

Pesynbmamsi: Bepugpukauyusi paspabomarHol ¢opmyrbl Onsi OUEeHKU
3/1IeKMPUYECKO20 1107151 rpou3eedeHa rymeM CpasHeHUs! 8bIHUC/IEHHBIX
3HavyeHUl rpu ee BHEOPeHUU C [PaKMUYeCKUMU pe3yrbmamamu,
MOly4YeHHBbIMU 8 pe3yfibmame UHMEHCUBHbIX U3MepeHUl Ha 6071bwom
Komudecmee b6a306bix cmaHuyuli 5G 6 ebicokopa3eumoll cmpaHe.
Qopmyna OGaem neccuMUCMUYHbIU pe3yfibmam, m.e. [oKasblieaem
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bornee @abicokull YPOBEHb J3JIeKMmMpU4YeCKoe0 T[10JI4, 4YeM T[pu 8cex
B8bIlNOJIHeHHbIX USMEPEHUSIX.

Bbi600dkbi: briazoOapsi OaHHOU OUeHKe oriepamopbl MOBUSbHLIX cUCmeM
Mo2ym npoeHo3uposams, 6ydem fu 371eKMpPOMacHUMHOE osie 80KpYe
6a3oebix cmaHuyuli  fpu  MofHOM esedeHuUU 8  JKCrTyamayuro
npedcmassisimes y2po3y 300p0BbI0 YE0BEKA, C YyHEMOM HaUUOHasbHbIX U
MexxOyHapOOHbIX pekomeHdayul, KacaroujUXCsl YPOBHST U3ITyHeHUS.

Knwyesble criosa: oueHKka anekmpuyeckoz2o rnonsa 5G, 6asosas
cmaHyusi, 650K cu2Haro8 CUHXPOHU3auuu, [My40K U3/Ty4YeHUs,
yacmomeHble nodHecyuue.

MpoueHa MakcUMarHe jaunHe enekTpuUYHor norba y 6nmavnHu 6asHe
cTaHuue 5G TexHonoruje npe keHor nywTaka y paa

AnexcaHdap B. lebn?, hypah Byoummp®
aNPUTEN a.a., Ogerberse 3a paguo-komyHukaumje,
Beorpap, Penybnvka Cpbuja, ayTop 3a npenucky
6 YuusepanteT BecTMuHcTep, JloHaoH, YjeamweHo KparbescTeo

OBJACT: TenekomyHukauuje
KATETOPWJA (TWIM) UNAHKA: opyruHanHu Hay4yHu pag

Caxemak:

Yeod/yurb: Y pady je npukasaH noyemHu pa3eoj npouyedype 3a rnpoueHy
JaqyuHe enekmpu4Hoz rosba y 6nusuHu 6asHe cmaHuye 5G mexHoroauje.

Memode: lNpoyedypa omoeyhasa odpefusar-e bydyhez HU8oa 3payera
Ha OCHOBY U3MEPeHO2 Hueoa efleKmpuYyHo2 [o/ba Y3POKO8AHOR
CuzgHanom Koju ¢hopmupa bJIOK CUHXPOHU3AUUOHUX Cu2Hasia rpe Heao
wmo ce ycrnocmasu caobpahaj npeko npuMereHo2 aHMeHCKo2
cucmema. Moayhe je usepwumu rompebHe mnpopadvyyHe padu epsio
mayHe rnpoueHe, Yak U ako HeKU 8aXHU rnapamMempu Kapakmepucmuke
3payerba (Kao WMo je pasmak cbpekeeHuuja usmehy bpeKkeeHUUjCKUX
Hocunaya Ha paduo-uHmepagbejcy) Hucy yHarped nos3Hamu. Ha maj Ha4yuH
Je, npe camoe Meper-a, 3HamHo fojeGHocmaess/beH fpouec KoMyHuKayuje
ca ornepamopomMm MobusiHoz cucmema jep OH He Mopa ro3Hasamu
Oemarbe mexHU4KUx nodamaka o cucmemy.

Pesynmamu: WseedeHa ¢hopmyrna 3a MpoUEHy jaduHE erleKmpuyHo:
rnorba eepuchukoeaHa je ropefleeM HeHux pe3ynmama ca
fpakmuyHUM pesynmamuma O0OUjeHUM UHMEH3UBHUM MeperuMa Ha
geriukoM b6pojy basHux cmaHuuya 5G mexHonoeauje y jedHof
sucokopassujeHoj 3emsrbu. Popmyna Oaje necumucmudaH pesynmam,
OOHOCHO MoKa3yje euliu HUBO efleKmpuy4yHo2 rosba 00 OHoea Koju ce
Oobuja y ceumMm peanu3oeaHUuM MepeHsUMa.
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Sakrbyuak: Osa npoueHa omocyhasa ornepamopy MobusiHoz cucmema 0a
npedsudu Oa nu bu enekKmpoMazHemHo [oJ/be Yy OKO/UHU 6a3He
cmaruye moarno da byde onacHO 3a sbydcko 30paesbe Kala cucmem
padu rnyHuMm Kanauyumemom, y3umajyhu y o063up HayuoHarHe U
UHMepHayUOoHasIHe rperiopyke Koje ce 00HOce Ha HUBO 3payderba.

KrbyyHe peuu: npoueHa efiekmpu4Ho2 nosba 5G mexHonozuje, 6asHa
cmaHuuya, O6510K CUHXPOHU3AaUUOHUX cu2Hana, caobpahajHu cHom
3payverba, (hpeKseHUUjCKU nodHocUoUU.
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