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Kivntég EmiKoIvwyvieg oTIG apxég Tou 200u

aIWVA

"Are you ready"

1901: Marconil |

From this sile

GUGLIELMO

made the fi

>UOTA

3%

THIS MEMORIAL IS DEDICATE

N NIl PEURLE OF

| NEWFOUNDLAND TO COMMEMURAIE AN

QUTSTANDING EVENT IN THE HISTORY

OF NEWFOUNDLAND AND A NEW ERA
IN WORLD COMMUNICATIONS.

ANSATLANTIC WIRELESS

NAL WAS RECEIVED AY
GUGLIELMO MARCON!

CEMBER 12,190t ON THIS SPOT.

a Kivntwv kai NpoowTrikwv ETTiKoIvwvIiwy



KivnTég ETTIKOIVWYVIEC OTIC apX€EG TOU 200U
aiwva

1924: First mobile radio telephone

Courtesy of Rich Howard
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["EVIEC KIVNTWV ETTIKOIVWVIWYV

> 0G:
> 1G:
> 2G:
> 3G:

Briefcase-size mobile radio telephones
Analog cellular telephony (end ‘70s)

Digital cellular telephony (beg '90’s)
High-speed digital cellular telephony (including

video telephony) (beg '00)

> 4G:

|IP-based “anytime, anywhere” voice, data, and

multimedia telephony at faster data rates than 3G
(beg '10)
» 5G: 10-times faster data rates, much more flexible in

mobility, Internet of Things (loT) support (cheap, low
energy, massive number of devices) (beg '20)
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ECEAICN

- To TTPWTO £TTIONMO KIVNTO TNAEPWVO
XPNOoIJoTToINenke oTn 2oundia atrod
TNV aoTuvouia to 1946 — ptropouoe va
TTPAYUATOTTOINCEI 6 OUVTONEG KANOEIG
MEXPI VA adEIAEl N UTTATAPIa TOU
QUTOKIVITOU

- AvaTTu¢n KUYPEAWTWY CUOTNUATWY
atro Tnv Bell Labs 10 1947

- To 1983 n Motorola 81€6e0¢e euTTOPIKA
10 DynaTAC 8000X (900gr - $3.500)

- To 1991 n Motorola gionyaye 10
MicroTac Lite w¢ pia aicbnra
eha@puTepn £kdoan (350gr - $1.000)
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ECEAICN

The Evelution Of Mobiles

197310 2020
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AUZnon cuvopouNTWYV ava TeXvoAoyia

Figure 1: Mobile subscriptions by technology (billion) 56 subscriptions are forecost to
reach 5.6 billion by the end of 2829.
18 a3

f .6bn

W sa

M LTE/TD-LTE
B WCDMASHSPA
W GSM

B TD-5C0MA

Il comA

a
2818 2019 2e28 2821 2922 2823 2924 2825 2926 2827 2428 2829

1A 56 subscription is counted as such when ossaciated with o device thot supports Mew Rodio (NR),
as specified in 3GPF Release 15, and is connected to o SG-enobled nebwaork.
*G5A and Ericsson (May 2824).

https://www.ericsson.com/49ed78/assets/local/reports-papers/mobility-report/documents/2024/ericsson-mobility-report-june-2024. pdf
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2uvopounTEg 4G/5G

35

1)

25

28

15

1@

s

# 5G subscription uptake is expected
g to be foster than for 4G.

M 5G (2e18-2826)
B 4G (2e09-2017)

Years since first deployment
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2UvOpPOUNTEG ava TTEPIOX

Figure 3: Mobile subscriptions by region and technology (percent)

W sc M LTE4G)
2023 2029 2023 2029 2023 2029 2023 2029 2023 2029 2023 2020 2023 2029 2023 2029 2023 2029 2023 2029

M wcoMa/HsPA (3G) [l GSM/EDGE-only (2G) Il TD-ScOMA (3G) [l COMA-only (2G/3G)

Sub-Soaharan  Sowth Eost Central and Middle East Latin India, Morth East Western Gulf Morth
Africa Asia and Eastern and Marth America Mepal and Asia Europe Coaperation AMmerica
Oceania Europe Africo? Bhuton Council
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Kivnon dgdopévwy

Figure 5: Global mobile network data troffic and year-on-year growith (EB per month)
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1 ExaByte = 108 bytes
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Kivnon 0£00ONEVWY ATTO KIVNTEG OUOKEUEG

[l Mobile traffic share Globally

[ Tablet traffic share Globally
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1 ExaByte = 1018 bytes
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Internet of Things (IoT)

Libelium Smart World

according to climate conditions and
unexpected events like accidents or
traffic jams

Smartphones Detection Electromagnetic Levels

Detect iPhone and Android devices and in Measurement of the energy radiated
general any device which works with Wifi or by cell stations and and WiFi routers.
Bluetooth interfaces.

Perimeter Access Control Traffic Congestion

Access control to restricted areas and detection Monitoring of vehicles and pedestrian
of people in non-authorized areas. affluence to optimize driving and walking
routes.

Air Pollution

Control of CO, emissions of factories, pollution
emitted by cars and toxic gases generated in
farms

Smart Lighting

Intelligent and weather adaptive lighting

in street lights.

Intelligent Shopping

Getting advices in the point of sale
according to customer habits, preferences,
presence of allergic components for them
or expiring dates.

Forest Fire Detection
Menitoring of combustion gases and preemptive

fire conditions to define alert zones. Radiation Levels

Distributed measurement of radiation levels

in nuclear power stations surroundings to Noise Urban Maps
generate leakage alerts.

Wine Quality Enhancing
Monitoring soil moisture and trunk diameter Sound monitoring in bar areas and
in vineyards to control the amount of sugar in e sanasin regal time.
grapes and grapevine health. :

Offspring Care

Control of growing conditions of the offspring in E X
animal farms to ensure its survival and health.
Sportsmen Care %
. \— '

Vital signs monitoring in high performance
centers and fields.

Structural Health

Monitoring of vibrations and material conditions
in buildings, bridges and historical monuments.
\

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis

Waste Management Information collection from CanBus to

Detection of rubbish levels in containers send real time alarms to emergencies
to optimize the trash collection routes. or provide advice to drivers.

Smart Parking Item Location

Monitoring of parking spaces availability Search of individual items in big surfaces
in the city. like warehouses or harbours.

Quality of Shipment Conditions Water Quality Golf Courses

Monitoring of vibrations, strokes, container openings Study of water suitability in rivers and the Selective irrigation in dry zones to . §
or cold chain maintenance for insurance purposes. sea for fauna and eligibility for drinkable reduce the water resources required in ll belllm

use. the green, www.libelium.com
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Internet of Things (IoT)

The Internet of Things

Consumer &
Home

Telemadicing, ete. Pumgpa, Valves, Yaix, Conveyors, Pipedines Toks cie.
Metees, Orhves, Comventng Rabeication

E isiﬁaﬁcmh AssarblyPciogng VesselTons, etc.
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Avarrtugn loT

M Broadband IoT and Critical IoT (4G/5G) B Massive loT {NB-1oT/Cat-M) Legacy (2G/3G)

&

2815 28ls 2017 2018 2819 2820 2921 2822 2623 2824 2825  2@26

IaT 2028 2026 CAGR

Wide-area IoT 17 5.8 23%

Cellular IaT? i 5.4 23%

Short-range IoT 187 286 12%

Total 124 264 13% i i i i
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YWnAog apiOuoc Aadbwyv

» ECaocBEvnon onuartog Aoyw
» ATTO0OTOONC
» QuoIKWV EUTTOdIWV
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YWnAog apiOuoc Aadbwyv

» [MapeUPBOAEC ATTO AAAEC TTNYEC
» [TOAAEC OUOKEUEC OTNV IdIa ouxvoTnTa

» TM.X., 2.4 GHz aocUppato TNAEQWVO aAANnAo-
TTapeUPBaleTal pe To WiFI

» H/M 606puf3oc ('IT.X., POoUPVOC UIKPOKUMATWV)

7 \
L

g j' -
Zucfnpam KivnTwyv Kai INMpoowTTikwy ETTIKOIVWVIWY




YWnAog apiOuoc Aadbwyv

» [NapeuBoAEc aTo idI0 guoTnUa

‘f% Micro BS

B Desired UE
-3 Desired signal
- — = -» |ntra-cell interference
— . —p Inter-cell interference
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YWnAog apiOuoc Aadbwyv

» [TOANQTTAEC OI0OPOUEC
» AVTavaKAQON o€ EUTTOO0IN
» [TOAAQTTAQ povoTTaTia

» 2UyYXuaon Tou OEKTN
s

receiver
transmitter
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Aladoon oTnV TTPALNn

Eva H/'M onpa 0
UTTOPEL 0
| No aoppoPn oL
3
Na avakAacOsgi 0\ [%21'\21 KopeOsL

20



NMwg xeIpICOJaoTeE TO AGON

» 2TA0epA VS. KIvnTa
» 21a0epd: AGON e€aitiac oup@oOpNong
» AoUppaTa: TTEPICCOTEPA KAl JE DIAPOPETIKA aiTIA
» T1 KAVOUUE
» AUCnon TNG I0XU0G JETAdOONG
» [eplioooTEPN KATAVAAWON EVEPYEIAC (KOKO YIa TN UTTATAPIA)
» Anuioupyei TTaPEUPOAEC € AANOUG DEKTEC
» EAeyxoc kai diopbwaon Aabwv
» 10 10xUpoi KWOIKEC (eTTECEPYQTia, KATAVAAWGOT KavaAIoU)
» Emravaperadoocic (KatavaAwaon KavaAiou)
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Mepliopiopoi oTn HETAOOON

» 2100epa dikTua: OAoI 01 KOU[OI AKOUVE TIC

METAOOOEIC

» Acupuata: Kpuppéva TEpUATIKA

@

*A KOl B akouve
B ka1 C akouve
*AANG, 0 A kKail 0 C dsv akouve

Apa, ol A kal C pTTopei va
dnuIoUpyroouV TTapePBoAn oto B
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Mepliopiopoi oTn HETAOOON

» 2100epa dikTua: OAoI 01 KOU[OI AKOUVE TIC

METAOOOEIC

» Aoupparta: Ecacbévnon ouaTog

2

R~

[ —

@

A'ss
strer

gnal
gth

C C'\%) ,
< *A KOl B akouve

*B ka1 C akouve
*AANG, 0 A kal 0 C dsv akouve

Apa, ol A kai C pTropei va
dnuIoupyroouV TTapePBoAn oto B

space
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Mepliopiopoi oTn HETAOOON

» 2100epa dikTua: OAoI 01 KOU[OI AKOUVE TIC
METAOOOEIC

CARRIER |
SENSE

MULTIPLE
ACCESS

COLLISION
DETECTION

CSMA/CD
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