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loT, tingenes Internett, hva er det?
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Hva er tingenes Internett (loT)?
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Hva kan det brukes til?

Transport and logistics

Fleet management
Goods tracking

Agriculture

Climate/agriculture
monitoring
Livestock tracking

Environment .
Flood monitoring/alerts \\

Environmental monitoring ;
(water, air, noise eic.)

Industrial

Process monitoring

and control
Maintenance monitoring

\ Utilities
Smart metering
Smart grid management

Smart cities
Parking sensors
Smart bicycles

Waste management
Smart lighting

" Smart buildings

Smoke detectors
Alarm systems
Home automation

Consumers
Wearables
Kids/senior tracker
Medical monitoring

Sourca: Efcsson
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Hvorfor er loT “hot” na?

Miniaturization

I0T CONNECTIVITY DISRUPTED

€10
ne-offcost per SIM

10 YEARS
ffetime

Sensorer og mikrokontrollere

blir mindre og mindre samtidig

som pris og stremforbruk gar ned Nye dedikerte 0T protokoller i 4G
nettet. Datatrafikk kostnad pr Mbyte
har gatt kraftig ned

Vi er i stand til a lagre og
analysere gigantiske datasett
til en overkommelig pris

telenor
graup



Hva kan det brukes til?

S
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‘0(' Servers
Transport, % e’lb Storage
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072/,,] ‘.e" Switches
Security, 3 PBX, etc
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te, EnVIT:
Turbines Radar/satelll -
illitary Securt:
Unmanned, Fixed Tanks, Fighter Jets
Windmills n! -
Weapons, Vehicles, Battelfield Comms
UPS 9 Aircraft, Gear
Securlty/ Hurman,Animal, Postal Food 2¢eP® Cars: Ambulances
Batteries it ! 0 :
Public safety Health, Packaging Baggage Breakdown, Lone Worker
Generators
Homeland Security, Fire
Meters, Drills il
Consumer & Equip. & Personne] Enviro. Monitor, etc.
Fuel Cels etc. Police Fire, Reguiatoy
g ry

Digital Cameras,
i 5 Aot Nts POS Terminals
Dishwashers, eReaders,

Tags
Desktop Computers

Cash Registers
Washer/Dryers, o o
/asher/Dryers, Vending Machines
Meters, Lights, TVs, MP3, ” & i
? O, . S : g 2% ) Signs, etc.
Games Consoles, Lighting

Alarms, etc.
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Fmitd
MRI, PDAs O g0

el e

T3 -0 : . 1
Implants, Surgical Equipment g S_ ‘;JE_ § % Vehicles, Lights, Ships

aZnj
225 A
Pumps, Monitors 2 @Ars Planes, Signage

Telemedicine, etc. Pumps, Valves, Vats, Conveyors, Pipelines Tolls, etc.

se“‘ed‘
. . . NG
Motors, Drives, Converting, Fabrication N N\R\Q
oo O
Assembly/Packaging, Vessels/Tanks, etc. cha® Re
©207 %%
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loT arkitektur

GOQg Ie iot architecture

Alle Bilder Videoer Nyheter Google Maps

Omtrent 109 000 000 resultater (0,36 sekunder)
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Overordnet loT arkitektur

Tjenester

Konnektivitet

000 e KT . |

| N
N

-
Ting (med sensorer Platform LY -
og aktuatorer) - ‘ﬁ}
@ E
r s
b J
Analyse
Source: Cloudera open source loT architecture telenor

group



Arkitektur: Clod, edge, fog, mist,

CLOUD LAYER

Big Data Processing
Business Logic
Data Warehousing

19MO[g >

Business Analytics/Intelligence

FOG LAYER

Local Network
Data Analysis & Reduction

Fog Node / Server ZXE&  Fog Node / Server ZH
Virtualization/Standardization

Control Response
f‘t.

EDGE LAYER y y

Large Volume Realime Data Processing

At Source/On Premises Data Visualization Appludios Iy Applestion Spploxiicn Applutios
Industrial PCs

Embedded Systems
Gateways
Micro Dato Storage

sun) ssuodsay / paadg Buissaroug

o
‘ 194504

'}

06t 94t

b b ?b

o

Sensors & Controllers (data origination)
telenor
. group
Source: WinSystems



NB-loT og LTE Cat M1 nettverksarkitektur

GSM STAND ALONE
AANRAAANAARRRANNRAANRRANY
200kHz
GUARD BAND
LTE
200kHz
' INBAND

200kHz

t' CI{:-T RAN ‘

CloT-Uu / \

/

UE

S11

sSGW

C-SGN

55

PGW

SGi

Source: Rohde & Schwarz
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Enkel arkitektur (men kanskje ikke den beste?)

PGW
APN:

telenor.iot

Note: Ditt bak-ende system ma handtere alle aspekter,
for eksempel, sikkerhet, provisjonering, management, lagring av data ++

UDP, TCP or HTTP
Ukryptert data

Note: Det vil ikke vaere mulig med
Nettinitiert trafikk til dine enheter

(men kan svare nar trafikk kommer fra enheten)

10
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Telenor NB-loT for utviklere

uuuuuuuuu

mmmmmmmmmmmmmm

uuuuuuu

aaaaaa

MIC GUI

API bruk

App boards
PGW Managed Din
<> APN: HTTPS loT @ " {
mda.ee Cloud jeneste
API bruk API bruk
telenor
group
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Hvor kan jeg kjope det?

12
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Internet of Things Landscape 2018
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Hvordan oppstar innovasjon?

AN . # telenor
Image source: Wikipedia 7N oroup



Kreative krefter ma stimuleres!
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Start loT offering

Enabling to explore
IS giving access to

- telenor ,‘
startiot various “resources”

Maker spaces

telenor
group



Telenor START loT tilbudet

Supported Network Supported Devices
Technologies Read more about what devices
We support different types of

we support,

network technnlngi es. Telenor Start loT is in principle device
type agnostic meaning that potentially
Telenor Start IoT is also aiming at being any type of device can be supported. We
network connectivity agnostic. We are however focusing on loT devices that
currently support LoRaWAN but we are use Low Power Wide Area networks and
aiming at supporting at least NB-loT and this potentially Limits the type of devices
LTE Cat M1 in the future. it makes sense to use.

Network Technologies Supported devices

Get started

telenor
group



DEVELOPER PORTAL
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loT PROTOLAB

eaa

JoT protolab




RESEARCH AND EDUCATON &

artificial
intelligence
lab

artificic
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NORUT/Telenor Exploratory Engineering .-
Air Quality pilot
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https://www.dropbox.com/s/eocewlo4owk19274/Nordnytt. mov?dI=0



Hvordan skaper loT verdi?

Information within the Internet of Things creates value in
a never-ending value loop consisting of 5 stages:

ANALYZE ACT

The discernment of patterns Initiating, maintaining, or

or relationships that leads to changing a physical event or state
descriptions, predictions, .

or prescriptions for action

CREATE
@ The use of sensors to
¥ fte bl by generate information
about a physical event

or state

AGGREGATE
The gathering together of
information created at

different times or from

different sources

COMMUNICATE

The transmission of
information across networks,
from one place to another

23

Kilde: Deloitte USA
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,( i=20ef  How Start loT helps

® Faster time to market

®* Ready made solution to solve non-core
problems

®* Support from Telenor resources to help in
iImplementation work

®* Brand — provides credibility & trust behind our
solution
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