" Power off

Airplane mode

Airplane mode is ON
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1980s 1990s 2000s

Analog Voice Digital Voice Mobile Broadband Interconnected
Human-to-Human Low-Speed Data High-Speed Data Devices, Sensors,
Early Mobile Phones Voice and Some Text Internet Access and Systems

For Consumers,
Governments, and Businesss
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Download speed (peak) Maximum Bandwidth™

4G/LTE* |} 1 Gigabits/second 100 1,000

sG NG 20 Gigabits/second Megahertz (VIS:ElalgvA

Download speed (real world) Latency (lag from download 4G/LTE* 5G
100 order to download start)

MB/second Maximum number

10 Milliseconds of carriers

(o))

10
MB/second 1 Millisecond
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4G/LTE" 4G/LTE' 5G 4G/LTE’
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The evolution of chat

2000BC 12th Century

Smoke Carrier .

: . Landlines WWW. Smart
Signals Pigeons Phones
Were used in China to Pigeons were used to Alexander Graham Marked the birth of the Apple released it’s first
send messages along send messages Bell invented the world wide web version of the iPhone

the Great Wall accross cities. telephone



more than 1 Gbps
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W x n x log2(1 +

Spectrum

Radio frequency
spectrum
utilized by the
network.
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Frequency vs Coverage Area
Higher frequency cell towers cover

significantly smaller areas

700 MHz signal
~ 10,000 meter
coverage radius

2100 MHz signal
=~ 4,500 meter
coverage radius

28 GHz (mmWave
5@G) signal
~ 150 meter
coverage radius
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5G’s Higher Order Modulation Schemes vs Shannon Capacity
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Signal to Noise Ratio (dB)
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Simultaneous Bandwidth Usage (LTE vs 5G NR)

Maximum
spectrum
utilized
between
towers

and user

devices
o 100 MHz
R 0 20 MHz

/[ 800 MHz

LTE-A (2011) 5G NR (2018)

LTE (2008)
3GPP Rel. 15

3GPP Rel. 8 3GPP Rel. 10

4G - 0.074 to 6.1 bits/s/Hz
5G -0.12 to 30 bits/s/Hz
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5G Beamforming

“Massive MIMO" uses phased array antennas
on towers to enable beamforming at
mmWave frequencies, improving signal

quality and strength for users.

1"'npa n'wnnwn 10,000 4G iy
1"nya o'ynnwn 1,000,000 5G Ay
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Health

Health Is a state of complete physical,
mental and social well-being and not
merely the absence of disease or
Infirmity.

Preamble to the Constitution of the World Health Organization as adopted by the
International Health Conference, New York, 19-22 June, 1946; signed on 22 July 1946
by the representatives of 61 States (Official Records of the World Health Organization,

no. 2, p. 100) and entered into force on 7 April 1948.

The Definition has not been amended since 1948.



1 .0n ThO DOIA

NNOIXR NI TIY



“17w 10 1970 NIn'Y

¥ D'INX D'YNNYN N1'02
¥ D2INI vIn'y

E nix7170 nnvax

H 701 1'TY NNLVIX

101NN "N 19701 vIn'Yy



2 .0Nn TN DA

NP TIY



3 .0n TN DA

NnI‘onda ny'ad



4 .0n TN DA

NI7NN NXOn



5 .0n TN DA

NnnonNnnann pIirn



6 .0n TN DA

2 X7 ,VIT X?



?2TNnO5Nn '

N 33 : ,
Lo N

£
O
LN




TNON X7 TNX QX

1RFTNIPON NN APOITIN S — RS 5G 107 9"
DUIN 423 T 92.6% T A ' AT *(2020)
232 77.5% NIV NN YN 1N DN IMIYARN MY NN 30% B o
333 - - NIN'OI 17NN V' |9INA VTN DI'NA DNO790N NN NTIVAY 1IN 45% [ ] 19
NTIN NN
516 81.4% J]‘n"'ll INl'T'I nllnn DNNNN 190N NN NMIVAYA TN 12N 1202 WINW NIV NN NN 90% ﬁ.ﬁ NN
NTIN NN —
424 92.2% A TN DINIT DP9INT D'IMONAI NANT 1109 NN 40% 1ay/h!
20" INTE DN E—
207 73.9% NTIN NN NONIND NIAIN DN TINNT 1N |AT AYANY NN 90% n yriw
=
290 83.9% 2207 VN TN ANITA DANN T NI NN 77N 130N 30% S 110
n . '
7894 100% NI TVIIN N"320 NN NNNAINID N (1202 NTFANNY NN 45% 11920
0 T 0 N
135 88.1% - N7 09N NIITNA 19NN NYNY NI 40% T

42 85.5% NI A NN NN9M9 DY N0 NNTENN NN 50% + nne




Radiation Safety and Noise Abatement
Department



Deployment of antennas



https://www.youtube.com/watch?v=twugeVQexf8&feature=player_embedded

