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Zjednodusena definice IoT

Smysly internetu (zrak, sluch, hmat, ¢ich) umoznujici velkému
Internetu lépe pracovat s fyzickym svétem

Big Data i Al potiebuji ke svému fungovani hromadu dat, které jim [oT
muze poskytnout

V¢étSinou se jedna o objekty:

e malé
* chytré
e Jlevné

e autonomni
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Rozdéleni IoT podle zptisobu komunikace

1. Personal wear - Bluetooth LE
2. Home automation - WiFi, ZigBee, Z Wave

3. Outin the wild - GSM plus LPWA (Low Power Wide Area
Network) Sigfox, Semtech/LoRa, NB-IoT

Pro¢ nestac¢i GSM

* bezpecnost, spolehlivost a odolnost vii¢i ruseni

pokryti
spotfeba elektiiny
cena HW, cena implementace a drzby
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K oziveni véci potiebujete senzor a prenos signalu

CUSTOMER IT

SIGFOX SIGFOX CLOUD
NETWORK

OBJECT DATA
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K oziveni véci potiebujete senzor a prenos signalu
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Technologie Sigfox

ooooo

podporou modemti, HW vyrobcii a IoT platforem.
Funguje v ETSI pasmu 868 MHz a FCC 915 MHz

Velmi malé zpravy (12 Bytes max.payload) maximalné efektivné
(napft. periodické odesilani GPS lokace, namétenych hodnot atd.)

Pouziva velmi zké modulaéni pasmo (100Hz) a data ptenasi velmi velmi
pomalu (100 bits/s). Pfenos jedn¢ zpravy trva 3 az 6 sec.

Funk¢ni sit’
Délame jen par véci, a ty délame nejlépe.
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Technologie Sigfox

Umoznuje IoT zarizenim a senzoriiom komunikovat
levné
bezpecné
s vysokou spolehlivosti
na velke vzdalenosti (niZ$i naklady, niZz8i cena konektivity)

pii zcela minimalni spotfebé energie - velmi dlouhd zivotnost baterie
(dosahuje 1 10-15 let)

v mezinarodnim meéritku
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Technologie Sigfox

Neni zaruSitelna — na rozdil od GSM neni moZné jednoduse zarusit
koncové zatizeni

Podporuje zejména uplink (odesilani dat), ale downlink je
podporovan také

Nizké naklady na implementaci technologie do zatizeni (chipset)

Siroka dostupnost zarizeni/FeSeni vyuzivajicich Sigfox sit’
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Sigfox bezpecnost, spolehlivost, odolnost

Zpravy hashované, podepsané certifikatem

* Prijem skrz 2 a vice zakladnové stanice, 1 pii vypadku nejblizsi BTS,
zprava dojde

* 24/7 monitoring, servisni zasahy do 24h a SLA (na rozdil od
GSM/GPRYS)

* Nesestavuje spojeni (podobn¢ jako UDP), nelze lokalné zatizeni
zarus$it. Jediné mozné je zaruSit vSechny zakladnové stanice v okoli
ruSickami na naklad’acich.
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Pro¢ Simple

Simple data access

Simple modem -cloud REST API, callbacks

- no sync, no RTC timer

- 160dB budget link, 25mW

Simple energy
consumption
. factur
) 101;111;}1; FANLTACIITETS \ / -5-15 years on battery
°
Y sigfox

Simple security Simple reliability
-signed — (e -SLA agreement
hashed SimpleCell

Connecting Things

Simple network / l

Simple protocol
‘no gateways -unique certificate
-multibase reception hi i
. Simple coverage high payload efficiency
-independent

-everywhere, worldwide
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Pokryti - sit’ Sigfox v CR
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Nejlépe je presveédcCit se a vyzkousSet sam :)

* Aktualni pokryti 89%
populace a 85% uzemi

* PIné pokryti jaro 2017

* Moznost individualniho
dokryvani dle pozadavku

* Rozdil mezi pokrytim pro
méieni a tak, aby fungovaly
Sachty, parkovani, pokovena
okna v kancelatskych
budovéch
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Pokryti — sit Sigfox celosvétove
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Dnesni stav

10 miliona zarizeni v siti celosvétoveé

SmartCity

E-Health

Industry 4.0, Logistika, Prediktivni maintenance
Insurance, Security

Sledovani déti, pst, kocek, kol, aut...

83 vyrobci HW a integratori v CR
pripravujici komer¢ni FeSeni na Sigfox

Co vymyslite Vy?

Connecting Things | network operator

‘SimpleCell [wsigfox]




Implementace v praxi

Sledovani stavi Sledovani polohy Odecty hodnot

(neinvazivni) - vagonl - vodomeéry

- vibrace - palet - elektroméry

- provozni hodiny stroje - vozidel - plynoméry

- zmé&na orientace (napf. - privésh - ventily

kradeZe stroml) - 7bozi Alarmy

- neopravnéné pohyby Logistika - zaplaveni vodou

(mimo definovany ¢as) - sledovani parametrt - otevieni dvefi
piepravy a zména v piipadé - gabotar
poruseni definovanych

- poruseni plomb
podminek (teplota, P P Y

pfetiieni, VlhkOSt, éas) fSimplece" [Y sigfox]
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ULTRA NARROW BAND

Optimisation of spectrum resources THE SECRET FOR
High spectrum efficiency as 1bit/s = 1Hz bandwidth LONG RANGE & COST
Random access with no protocol overhead AFFORDABILITY
Long range

For a given output power, the range of the RF link is determined by the data rate
(and not coding gain), 1.e. lower rate provides longer range

Frequency accuracy & practical availability

UNB require increased selectivity at receiver level and legacy system typically TCXOs
more expensive than standard crystals. Cognitive SDR receivers overcome this limit and

limit complexity in device modems
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Link Budget p =t p

Tx Antenna
Gain

Compound

Rx Antenna

Gain
A

Figure 1: Link budget elements

Table 1: Tx and Rx Maximum Coupling Loss of C-UNB networks
using ISM sub-gigaHertz band.

Modulation | Data Tx Compound | Compound Rx MCL
rate Power TX RX sensitivity
(bps) Antenna antenna
Gain gain
upstream BPSK 100 | +14dBm 0dB +6dB -142dBm | +162dB
downstream GFSK 600 | +27dBm +6dB 0dB -130dBm | +163dB
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Radio ressource management
- downlink access control

Device triggered downlink
* Event-based transaction
e Lowest energy consumption
* Enable device management,

@

. <€
actuators, RTC adjustment ...
X RX frame
[T][2]/3 [ RX window
- i :
20 :
M 20s time ‘ < ;
25s max

D a—>
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keepout délay for néxt sequence start

A
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Flat Network Architecture

=The back-end post-processes data, ensures network monitoring as well as
needed network arbitration
=It connects SIGFOX network to the Internet through web services

=Objects, sensors or any low-energy devices
can get wireless connectivity features
through a SIGFOX terminal (“modem”)

)

A

v
A
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Back-End
Servers

Base Stations
Management

Messages
Processing

e o e e e e e e e e e e e e e e e e e

Storage

Modems
metadata

Messages
storage

=Data are then relayed to the network back-end

the UNB bidirectional feature

-SDR cognitive spectrum monitoring is performed by the base stations to collect data from
terminals through a powerful UNB multisession process

-Base stations also ensure SDR simultaneous multi-carrier transmissions to terminals enabled with

-Latency lower than 5sec for 90% of the exception reports

Front-End
Servers

e HTTPS
Web Browsger

Users & groups
management

Modems

management

‘SimpleCell
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Cena

Diky podpote od desitek vyrobcii a jednoduchému designu velmi nizka cena modemu (ocekavame pfisti
rok pokles na 0.60 Eur)

Velké mnozstvi vzdjemné si konkurujicich zafizeni na mezinarodnim trhu.
Diky datim dostupnym pies REST API ¢i callbacky neni nutno mit vlastni gatewaye a server.

Prima podpora desitek IoT platforem (napt. Microsoft Azure, IBM Watson [oT, Amazon AWS IoT)

Neni nutno budovat vlastni sit’ zakladnovych stanic (jako ma historicky napt. Secar ¢i Jablotron a o
kterych uvazuji nékteré vodarenské firmy) ¢i gatewayi.

Neni nutno zafizeni pfipojovat na elektiinu ¢i za firewally coz vede k nizké cené a rychlosti montaze.
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Cena

Object volume per
Subscription level customer contract: <Ku <10Ku <25Ku <50Ku <100Ku <250Ku >250ku
Frames per object/day
Subscription level “Platinum" 101- 140 Vi s
decreasing pricing
Subscription level "Gold" 51-100
Subscription level "Silver" 350
Subscription level "One" 12

Cenik je verejny a dostupny na webu www.simplecell.eu/cenik
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Certifikace vyvinutych zatizeni

SIGFOX READY™ PROGRAM FOR END PRODUCTS

RF component choice SIGFOX Ready

certification cost for end

Certification effort

product
’ Compatible transceiver 10K€

Compatible transceiver 7K€
with reference design

Certified SoC 4,8K€

Certified SoC 2,5K€
with reference design

’ SIGFOX Ready module 2,5K€

* Full transceiver certification
* End product certification

+ Transceiver delta certification
* End product certification
* Transceiver delta certification

* End product certification
* End product certification only

* End product certification only

z

Connecting Things
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Hardware

Hotové produkty: partners.sigfox.com

Development kity

* Raspberry PI shield s modulem Telecom Design 1208
* Smart Everything od RS Components

e ST dev. kit — SPIRIT 2

* Texas Instruments CC1310 Launchpad

Moduly s API: Telecom Design, Wisol

Moduly s AT commands rozhranim: Telit, Telecom Design, Radiocrafts, ATIM
SoC nebo RF frontend ¢ipy — Axsem (ON Semi), TI, ST, Silabs - pro vétsi série
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