ITU Arab Forum on Emerging Technologies
Algiers — Algeria, 14-15 Feb. 2018

Stratégies Modernes pour la Gestion du Spectre

=

i

Presented by: Dr. SADOK Mustapha

Institut National des Télécoms et TIC (Oran) — Algeria
msadok@ito.dz
1



mailto:msadok@ito.dz

Ecosysteme loT

Deep coverage

To reach challenging locations Strong security

e.g. Health / government/ financial trusted

Déploiement initial de la 5G

Ultra-low energy
10+ years of battery life

Ultra-high reliability

, _A <1 out of 100 million packets lost
. Massive Internet '

Ultra-low complexity

10s of bits per second Q]C Thiﬂgs [\/Iission—critical

Ultra-low latency
Ultra-high density control As low as 1 millisecond

1 million nodes per Km?

Bahanced

Extreme capacity & mobile broadband
10 Tbps per Km?

\ Extreme user mobility

Or no mobility at all
Extreme data rates Deep awareness

Multi-Gigabits per second Discovery and optimization
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Ecosysteme loT et 5G

Déploiement initial de la 5G

@ 7,

OBluetooth’  jigee
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Défis pour I’écosysteme loT

Smart cities “h Connected building
Lighting, traffic sensors, Security, video surveillance,

smart parking,...

smoke detectors,...

Mobile health ' Connected industrial
Wearables, gateways, M

remote patient,..

>oB
Smart utilities

IoT connections
Smart grid, gas/water/
electric meters v# by 2025

Environmental monitoring
Agriculture, forecast fire/

air pollution sensors,...

Process/equipment monitoring,
HVAC, ..

Connected retail
Vending machines, ATM,
digital ads,...

Asset tracking
Fleet management, pet/kid
trackers, shipping....

Ubiquitous Always-on Reliable
coverage connectivity and secure

Global
ecosystem

Pénurie de spectre
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Systeme de gestion du spectre pour I'loT(l)

' Gestion du spectre Gestion du spectre pour
actuelle L’écosystéeme loT
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Quelles sont les actions a entreprendre ?




Action 1 : Libéralisation des bandes de fréquences

Measured Spectrum Occupancy in Chicago and New York City
(¢ Spectrum Trading » PLM, Amateur, others: 30-54 MHz

TV2-5, RC: 5488 MHz

Ar traffic Control, Aero Mav: 108-138 MHz

Fized Mobile, Amateur, others:138-174 MHz

TVT-13: 174216 MHz

Maritime Mobile, Amateur, others: 216-225 MHz
Fized Mobile, Aero, others: 225408 MHz

Amateur, Fixed, Mobile, Radiclocation, 405470 MHz
TV 14-20: 470-512 MHz

TV 21-36: 512608 MHz

TV 37-51: 608658 MHz

TV 52-65: 695806 MHz

Cell phone and SMR: 806-802 MHz

Unlicensed: 802-828 MHz

Paging, SMS, Fixed, BX Aux, and FMS: 928-806 MHz
IFF, TACAN, GPS, others: 950-1240 MHz

Amateur. 1240-1300 MHz

Aero Radar, Military: 1300-1400 MHz
Space/Satellite, Fixed Mobile, Telemetry: 1400-1525 MHz
Mobile Satellite, GPS, Metecmlogidial: 15251710 MHz
Fixed, Fixed Mobile: 1710-1850 MHz

PCS, Asyn, lso: 1850-1990 MHz

TV Aux 1990-2110 MHz

Commen Carrers, Private, MDS: 2110-2200 MHz
Space Operation, Fixed: 2200-2300 MHz

Amateur, WCS, DARS: 2300-2350 MHz

Telemetry: 2360-2390 MHz

UPLCS, ISM (Unlicensed) 2390-2500 MHz

ITFS, MMDS: 2500-2686 MHz

Surveillance Radar. 2686-2500 MHz

EChicago
W New York City

0.0% 25.0% 50.0% 750% 100.0%
Spectrum Occupancy

capacité maximale
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Action 2 : Se préparer a la Radio Cognitive ()

La Radio Cognitive

Spectrum 'white’ spaces

tim

transmissions

TX
power
multicarrier transmissions
T Ll 1
frequency

& MHz TV channel [MHz]

lllllllllllll
ooooooooooooooooo
nnnnn

Committed to connecting the world



Action 2 : Se préparer a la Radio Cognitive (ll)

Google Spectrum Database

Google Spectrum Database

Home Browse Spectrum Use the Database Register Protected Entity Download Data Learn More FAQ
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Action 3 : Nouvelle architecture du systeme national de gestion
du spectre

\
Contréle d ¢ _ ‘r Planification et
ontrofe du spectre 1< i attribution

A A 4

de gestion du spectre national ) ( Coordination
Systeme de Gestion [ > .
I ¥ J l Internationale du spectre I
v - o
Acces dynamique N Y o '
au spectre i

Résolution des
interférences

Nouvelle architecture du systéme

( 2
p Terminaux et \
Base de données |« 3
Réseaux ) I
| T
_I v I
I Environnement radioélectrique |
International
:':Ilcoc:‘ommunlontlon
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Action 4 : Restructuration du réseau de controle du spectre

Central Command Center
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Nouvelle architecture du systéeme
de gestion du spectre
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Equipements et techniques pour le controle du spectre

Station de controle fixe hautes
performances

Antenna Array
(20—1300 MHz

Control dual polarized)

iy Computer

- DF Converter
L
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Equipements et techniques pour le controle du spectre

Pry =+20dBm Systeme 1 Systéme 2

Freq (MHz) 100 MHz 2400 MHz
BW (MHz) 20 kHz 20 MHz
Calculated Path Loss (dB) 86 114

Calculated SNR (dB)

v

Fréquences élevées + Larges bandes = Faible SNR

ooooooooooooooooo
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Equipements et techniques pour le controle du spectre

» Limite de Cramer-Rao pour ’AOA

oy 7

2 SNR limité < Rayon d’exploitation limité

> +
G404 = 4 paNK [SNR N SNR2
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Action 5 : Redéfinition des techniques de controle du spectre (l)

Diversité de mesures
réduit I'effet du bruit
Deplole B - ge CADTE R

de mesure des
D¢ = o[s -0 = d U d =

o capteurs RF Low-cost
i, i, s s,
cEe I I
- » Rt
d J

i
oo S
S

o

i

Attt &

Lt
e

S

_

£ &
R,

R

ey

Ee!
oo

iy

FETEET

e
!

,
i
i

e
SR £

At R R
i SRS
A AR B
e R

3
S

et

9
!

A :
e e S e e i
RERAL A o gt Febeh S b R e B . 7
.......... e 3 e e S £
£ usi
fe
ke
b
b
fe
i
b
e
fe
b
e Hetiel
Gt
¥ e ’, . .
B
o
e s
o
BT e
R e
e
Eeety ey
S R Gt .
R it b
S e G
bty o
R b
R o
e i
el o
b
S
e
S
b
o
e
S
b
S
e
B
Bt b
B 1
e b
e
R fe
B
R G
b e
i
- st
B
e
o
st
e
e
o
st
E e
b gt
L
E e
s
i
a o

i
e

i
i

i
i
S
SRR
£

b
o i ++“:“ff:+++ 5 A
| BT 2 EREhER e o LK

| R TR S S e e o
| o & S S R
e @ e

!
ettt et
ettt

&
et
+ﬁ+ﬁ++ﬁ++ﬁ B
CEREE i 1
gttty Internationa
e

Telecommunication
Union

Capteur RF Low-cost

Committed to connecting the world



Action 5 : Redéfinition des techniques de controle du spectre

(1)

« Dirty RF » < Capteur RF Low-cost

[ na 1 Selectable \
Preselection
T Filtering and Gain IF
—— Micer Gain
Antenna 2
7 >0 @%
\ - J
|
( GPS Om:ilatur @
Antenna
Y _ CPU
GPS Receiver >
\§
v
to LAN
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Environnement électromagnétique et santé

International Agency
Research on Cancer

ST

77X\, World Health
)

=¥ Organization

S

(—L'L{f

Agents Classified by the JARC Monographs, Volumes 1-109

CAS No Agent Group Volume Year
Progestogen-only contraceptives 2B 72 1999
Pulp and paper manufacture 3 25, Sup 7 1987
Radiofrequency electromagnetic fields’ 2B 102 2013
Radioiodines, including iodine-131 1 78, 100D 2012
Radionuclides, alpha-particle-emitting, internally 1 78, 100D 2012
deposited

(NB: Specific radionuclides for which there is sufficient
evidence in humans are also listed individually as
Group 1 agents)

Group 2B : possibly carcinogenic to humans
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Environnement électromagnétique et santé

Figure 2. Brain Glucose Metabolic Images Showing Axial Planes at the Level of the
Orbitofrontal Cortex

Cell phone on Cell phone off

Effects of Cell Phone Radiofrequency Signal
Exposure on Brain Glucose Metabolism - Nora
D. Volkow (30 mars 2011) journal of American
Medical Association

Rate of glucose metabolism, eXPOSé aux raYOnnementS EM

prmol/100 g per min

o

0 60

Images are from a single participant representative of the study population. Glucose metabolism in right or-
bitofrontal cortex (arrowhead) was higher for the “on" than for the "off" condition (see “Methods™ for de-
scription of conditions).
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Action 6 : Définir les doses maximales du rayonnement EM (l)

 Tous les standards partagent la méme limite maximale d’exposition aux
rayonnements mais différents dans leurs marges de sécurité

T T T T
——  Full FDTD Simuiati
= 54 Pulsas

Established health effects

Threshold of established health effects

Reduction factors

— i ! i i
150 200 250 300 350 400 450 £00
Layer av. SAR (mWkg)

Figure 3.14 Layer average SAR (6-mm human body model) for a plane-wave exposure obtained
by FDTD simulation and sum of previously stored impulse responses. Frequency: 835 MHz; £,_=
61.4 V/m rms. (Reproduced from [35] with permission from IEEE.)
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Merci pour votre attention
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