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5G

Year 2020-2030
Standards -
Technology digital
Bandwidth Ubiquitous connectivity
Data rates Fiber-like experience

Mobile communications: from 1G to 5G

Generation Device Specifications

1G T _ -—

Standards AMPS, TACS
Technology Analg
Bandwidth -

Data rates

1 hr HD movie in 6 seconds
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2G

Year 19]
Standards (SW, GPRS, EDGE
Technology Digital
Bandwidth Naraw Band
Datarates < 80- 100 Kbit/s
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3G

Year 2001
Standards UMTS/HSPA
Technology digital
Bandwidth Broad Band
Data rates upto2 Mbi/s
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4G
Year 2010
. , G, Ao
Standards LTF, LTE Advanced /8 . -X\O
4G Technology digital to-Qf (mmu“‘($

Bandwidth Mobde Broad Band
Data rates 1DSL-Bie experience
1 he HD mavie In & minutes

5G is about Communication, Storage, Processing...
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WHAT Is SG? CONTRIBUTION OF EU RESEARCH

Why not today?
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amazingly fast new dectroric componerits backhaul pptirizatio || =4 0%is | WEBA function at high frequencees;
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network. connectivity management mechanisms Stppo
CROWP
decouplng functiceal architecture from the
no perceived delay undertyng physical infrastructure. wou ol 46 tatency » 10ms
netwod intelligence cleser 1o users; "% tactile internet: reactive interfaces; electricity grid control, vehicle to vehicle,
MEC {mobile edge computing), D20 robot control; connected cars, remote surgery
massive amount of new waveform celf densification; 9 Gt OFDM wavefonn
connected things rruch fess sigrating traffic & no synchiornsation; IGNOW e
RAN architecture — scaling up; 4G chipsets cost,
& people .3 s
mullimetre waves for front-had & backhaud; 4
new operation mechanisms for dense networks, woy iy '§ Base stations ide time
pooling of base station processing; an-demand : . not optimised;
energy efficiency consumpticer massive machine communications: ™ unused functions actwated,
power amplifiers; DSP (digital signal processing) - R OWD air nterface/ hardware
enabled optical trarsceners; havesting ambient RO not energy optimized

mergy; optimization of sleep mode switching

BO0% energy saving; deployment in developing countries
software-defined networks j{‘ > many vanous network
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g no! l\t&mﬁu
networks decouplng functional archetecture from the NOV 3 A *
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>
physical channel suthertication L Secunity as add-on not by design,
secure networks R AN . fragmented approach

networks for police & security professionals; privacy

Source: 5G Infrastructure Association



What 5G is about

—. Entertainment
g Apps beyond imagination
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Enhanced Mobile Broadband ICapacity Enhancement

Gigabytes in a second

3D Video - 4K screens

Work & play in the cloud

Smart city cameras
Augmented reality

Voice
Industrial & vehicular automation
Sensor NW —f Mission critical broadband
Self Driving Car
Massive loT Low Latency
| Massive Connectivity l Ultra-high reliability & Low Latency

(Source: ETRI graphic, from ITU-R IMT 2020 requirements)
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Napoli - Quartieri Spagnoli
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Analisi nel dominio del tempo — Delay Spread

EIRP: 100 mW
Soglia: -80 dBm
Risoluzione: 0.5m

MAPPA RMS-DELAY SPREAD

Scena prova

Livelli di potenza




Analisi nel dominio del tempo — Delay Spread

Confronto mappe al variare della soglia




Analisi nel dominio del tempo — Delay Spread

Confronto mappe al variare della soglia

—400 1 1 L
—400 -20¢
Ll RMS Delay Spread = 12.6051ns




Analisi nel dominio del tempo — Delay Spread

Confronto mappe al variare della soglia

-60 dBm

—400 ! | | |
—400 -20¢
RMS Delay Spread = 40.0356ns




Analisi nel dominio del tempo — Delay Spread

Confronto mappe al variare della soglia

-
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Specifiche di progetto: Copertura DCS e WiFi
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Disegno scena
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Posizionamento antenne

Possibili posizioni di installazione antenne

Pianta 1° piano



Pianificazione DCS (1800 MHz)

EIRP: 5 mW
Soglia: -70 dBm

Potenza
esterno
scena

Migliore
copertura

Posizione 2 Ripetitore DCS




Pianificazione DCS (1800 MHz)

EIRP: 5 mW
Soglia: -80 dBm




Pianificazione WiFi (2,4 GHz)

Pianificazione Troughput oriented
Si vogliono offrire servizi a banda larga sull’intera scena. Copertura realizzata a microcelle.




Pianificazione WiFi (2,4 GHz)

Mappa dei massimi
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Soglia: -70dBm

Risoluz.: 0.5m
Altezza ant.: 2.5m




Pianificazione WiFi (2,4 GHz)

Copertura degli ambienti




Pianificazione WiFi (2,4 GHz)

Best Server con celle di copertura




Pianificazione WiFi (2,4 GHz)

Rapporto C/I co-canale (CH1)
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FiIc. 1 - Received
signal strength RSSI
in dBm, in the area of
Piazza Plebiscito,
Naples, Italy. The
(omnidirectional)
transmitting antenna is
represented by a_ red
diamond. Transmitted
power is 5 W. [gag 3.7
GHz (black: SI<-
100 dBm, red: RSSI>-
40 dBm). (bFz 28 GHz
(black: SSI<-100
dBm, red: RSSI>-60
dBm).
In “"the area A,
characterized by a LoS
link, an _ average
difference of about 18
dB (corresponding to
the square of the
frequency ratio)
between “results at the
two  frequencies is
obtained; and in the
NLoS area B, in which
the ) dominant
mechanism IS
diffraction, an average
difference of about 27
dB (corresponding to
the ~cube of " the
frequenc’g_ ratio) is
resent. Finally, in the
LoS  area :
characterized by the
so-called “canyoning”
effect, in which both
reflections and
diffractions play a
role, an intermédiate
average difference of
about- 22 dB is
obtained.




What 5G is about
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Enhanced Mobile Broadband ICapacity Enhancement

Gigabytes in a second

3D Video - 4K screens

Work & play in the cloud

Smart city cameras
Augmented reality

Voice
Industrial & vehicular automation
Sensor NW —f Mission critical broadband
Self Driving Car
Massive loT Low Latency
| Massive Connectivity l Ultra-high reliability & Low Latency

(Source: ETRI graphic, from ITU-R IMT 2020 requirements)
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