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NMpuwmep loT ycnyr cornacHo koHuenuuu Smart World

Libelium Smart World

Smartphones Detection

Detect iPhone and Android devices and in
general any device which works with Wifi or
Bluetooth interfaces.

Perimeter Access Control

Access control to restricted areas and detection
of people in non-authorized areas.

Electromagnetic Levels

Measurement of the energy radiated
by cell stations and WiFi routers.

Air Pollution

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

Traffic Congestion

Monitoring of vehicles and pedestrian
affluence to optimize driving and walking
routes.

Forest Fire Detection

Monitoring of combustion gases and preemptive
fire conditions to define alert zones. Radiation Levels

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generate leakage alerts.

Wine Quality Enhancing

Monitoring soil moisture and trunk diameter
in vineyards to control the amount of sugar in
grapes and grapevine health.

Offspring Care

Control of growing conditions of the offspring in
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.

Waste Management

Detection of rubbish levels in containers
to optimize the trash collection routes.

Smart Parking

Monitoring of parking spaces availability
in the city.

Water Quality

Study of water suitability in rivers and the
sea for fauna and eligibility for drinkable
use.

Golf Courses

Quality of Shipment Conditions

Monitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.

Selective irrigation in dry zones to
reduce the water resources required in
the green.

Smart Roads

Warning messages and diversions
according to climate conditions and
unexpected events like accidents or
traffic jams.

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.

Noise Urban Maps

Sound monitoring in bar areas and
centric zones in real time.

Water Leakages

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

Vehicle Auto-diagnosis

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers.

Item Location

Search of individual items in big surfaces
like warehouses or harbours.

libelﬁ:f

www.libelium.com

Heobxoaumble aneMeHTbIS: YcTponctea, Cetb, LUIO[ (065nako) u KoHe4yHo UHTepHeT!




lMepcnekTuBHbLIE paguoTexHonoruv ana sHegpexHusa loT

Ctanpaptbl LPLA & LPWA.YT10 genatb perynaropy?
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loT — HOBbLIM NOAXOA K CTaHpapTU3aUuuun

applications share common

existing proprietary > infrastructure, environments

vertical applications

and network elements

M2M M2M M2M M2M
Business Business Business Business
Application Application 1 Application 2 IApplication n|

Applicatior. Infrastructure

Existing Core Network Infrastructure
ICT
Infras<ructure

Access Network Infrastructure
Wireless / Fixed Line
M2M <\ >
Gateways )

M2M M2M M2M
Device Device Device

Dedicated
Devices

CtaHpgapTu3auusi — OT BepTUKaNbHOro Noaroaa k ropusoHTaribHOMY ”



Knaccudukauus loT ana perynupoBaHuUsi UCNOMb30BaHUSA CMeKTpa

Licensed spectrum

3GPP Releases 12/13
» LTE evolution for Massive MTC

3GPP Release 13
> New narrowband air interface (NB-loT)
» Extended coverage GSM-loT (EC-GSM-IoT)

J

\,

License-exempt spectrum

Short Range Long Range
> Bluetooth Low Energy » Sigfox

> IEEE802.11ah » Weightless
> IEEE802.15.4 » Ingenu

» ZigBee » LoRaWAN
» Z-Wave )

> .

Industrie 4.0, Cyber-physical systems & networking,
Industrial Internet of Things, Critical infrastructures

Factory Automation Motion Control Remote Control

<1ms, 108 <1ms, 10° 5-100 ms, 106
Smart Grid Tactile Internet Process Automation
3-5ms, 106 1 ms, 108 100 ms, 108

Numbers are examples, requirements vary within one application area

Tpun kaTeropuwm loT — JiuueHsnpyemsble, He nuueHsnpyembie n CneumnanbHble

Ultra-reliable low latency communication

Metric: 99.9999.. -percentile
Focus on worst-case
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loT Kak nuueH3npyemMblie CUCTEMbI

LLinpokononocHble CUCTEMbI Y3KkononocHble cuctembl M2M
Ha ocHoBe LTE Ha ocHoBe cTaHgapTa GSM n/nnn
Ha ocHoBe cTaHgapTa NB-loT

LUnpuHa kaHana- 1.4 My u 3 Mly LLInpuHa kaHana - 200 kY

1) Stand-alone operation
2) Guard band operation LTE channel
3) In-band operation _ (e.g. 10 MHz)

oS

(2)
180 kHz
T LTE W

iy A a RN
— ——

Internal Switched off Internal
guard-band sub-carriers guard-band

loT cnekmp — BeCb CNeKTpP
Huxe 1 Ty , kKoTopbIN

naeHTNnUnMpoBaH ans
LTE m cuctem IMT B PernameHnTe.
[ 1

450 Mlu, 700 My, 800 MIw,
=9f00 Ml

Ansa rapmonmsaumm B PCC -450 My v 700 MIMy (733-736 My / 788-791 MI'wL) ”



Peanusauus loT Ha ocHoBe IMT-2020 (5G)

Enhanced mobile broadband

5G : opmeHTUpyeTcaHa pbiHOK loT ommnins — [
I_ 3D video, UHD scree: ns

Work and play in the cloud
ﬁ Augmented reality
Industry automation

Voice @ @ J Mis, ritical application
Smart city B + ‘%’ Self driving ¢
® @ E ) Future IMT |
& .(:). =

Massive machine type Ultra-reliable and low latency
communications communications

5G : ceTb B CETU, HN3KOE MOTPEDNEHNE. wrchiin
9Heprn, malTabnpyemocTsb.

Cuctembl 5G MoryT BHegpsiTLCA B CYLLECTBYHOLMX Nofiocax

noaBMXHOU cnyxobi Ao BKP-19:
- Hanpumep, 4800-4990 MI'y, 5925-6425MHz n gp.!
- pa3amep 6noka ot 200 MI'y u BbIWwe, pa3mep kaHana ot 40 Mly, !

BKP-19 nyHkT 1.13 - rapMoHu3supoBaTtb cnektp Bbiwe 24 'y ana IMT-
2020:

ona PanoHa 1 - 24.25-27.51Tu, 31.8-33.41Tu4,40.5-43.51Ty4

anga Panona 2 - ?7?7?

ansa panoHa 3 - ?777?

MNnocbl ana rapmonnsauum B PCC ana 5G — 31.8-33.3 'Tu, 40.5-43.5 '




loT KaKk He nuUeH3UpyemMble N cneunasrnbHble CUCTEMbI

loT kak ycmpoucmea SRD

CyuwecTBytowme gunanasoHbl: 433 Mlu, 868 Mlu, 2.4 Ty [lonoc
Hxe 1 Ty HegocTaToO4YHO.

Bo3mMoXxHble nosiocbkl YactoT: 870-876/ 915-921 MIu.

Ctanpgapt: IEEE 802.11xx, SigFox, LoRaW u T. 4.

[NononHutenbHble noTpebHocTn : 3-5 My B ananasoHe Hke 1 [T L.

CneuyuanbHsbie npumeHeHusi loT

Ona ITS - gea koHKypupytowmnx ctaHgapta ITS-G5 (IEEE 802.11p) m
LTE-V2X B nonoce 4actot 5875-5905 Ml'y. MoOXXHO OTMETUTb Takxke
NHTEPEC K pacCLUMPEHUIO 3TOU MONMOChI 3a CYET Nonoc 4YacTtoT 5855-
5875 MI'y n 5905-5925 MI'u.

Ona WIA - notpebHocTun B cnekTpe - okosio 80 M, Te. 2 x40 Mlu
B amanasoHe 1,4 [Ty ... 6 ['Tw.

MNMonocbl ansa rapmoHunsaumm B PCC — 870-876/915-921 Mru, 5875-5905 MI'y



lNMpepBapuTenbHblie BbIBOAbI MO perynvupoBaHuio cnekTpa ans loT

1. Tpebyetcs nu BbIAENATb NULUEH3UPYEMbIN CNEKTP ans ceten loT? -
[a, kak nuuyeH3upyeMbiUu, maK U HeJIUUeH3upyemMbIilt criekmp.

2. B nonocax 4actoT kKakon cnyxbbl cneayeTt BblOENATb CAEKTP AN
loT? - B nosrocax 4acmom rnodeuxHou cr1yX6bl

3. MOXHO M mncnonb3oBaTb CNEKTP, KOTOPbIA YyXe BblaeneH ans
NOABUXKHbIX CETEN?

- [Ma, e 3aeucumMocmu om peayrISMOPHbLIX ycrsioeuu o
ucnosib308aHuUrO criekmpa.

4. Kakomy Tuny nNpUMEHEHUA cneayetr BblIAENATb CMEeKTp Ans
co3naHug ceten loT?
- ITS, MudycmpuanbHsbiil loT, kpumu4deckasi ugppacmpykmypa

UccnepnosaHnsa B MC3-R no Pesontouumn MC3I-R 66 n no nyHkTy 9.1.8 BKP-19

10



Tekywas cutyauus c BHegpeHuemloT B Poccum

INDUSTRIAL CONSUMER Landscape in Russia

Internet of Things Internet of Things Internet of Things

AR @ Q‘ @ @ . Smart Transport eHealth
i / . ¥ =) B — HEALBE TESLAWATCH
b - Phone oy RAXEL e @
@ Q ~~~~~ /T N\l L @ REMOTO — ‘
Machine N\ . ' v - (7) o -
- 6"' """" e A SC avtedoria [ maton )| e DE Towpr
Cty ). "\ Apphances

@ 6 @ @ Smart Home Smart Pay
2 .

Videon EE U REDMOND [ ,,,L{ 2ean as J

loT ycTpouncraa: loT cetn: e Qlock @ Industrial loT
358 | o
RFIDs — 1358652921 MI'y ... LPWA — 868 My =l otovor "A Qe s
asmopadapbl — 77Ty LPLA —2.4&5 Ty Other E}/l_KA % VIRT2REAL
Tpeeoza — 433s865 Ml ... ITS —5.8:64 Ty . I
HeuxeHnue - 10824 Ty ... Comoebie — GSM, IMT W g KICKE0002 loT Plstioms
padapbi — 10825 Ty, ... MeduuyuHa — 403 My ... W Tibbo 1
nonoxeHue — GLONASS, GPS HAamuuku — 433 Mru, 868 | (1) medgugesn il
Mly, 2.4 'y, e

ETcTb N HexBaTKa cnekTpa ana loT? KakoBbl TpeboBaHus K cnekTpy ansa loT? ”
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Tekywasa cutyauus c nonocamum vyacrorgns loT B Poccumn

Bo3moXxHble He nuueH3npyemble nosnocblyactot ans loT B Poccun
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| |

433 MHz
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870 MHz 921 MHz

|

2.4 GHz
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- JloctynHa

l - U3yuaercs

Bo3MoOXHble nuueH3npyemble nosnocbl YactoTAns loT B Poccum

/ bands for LTE-M

450

o

NB-loT in GSM channels
evolution to LTE and LTE-M

_ Dynamic switch
bands for LTE-M LTE-A/LTE-M and NB-loT

d / or NB-loT \
an 7\ in guard bands

and / or NB-loT

oo LTE 700 UL LTE 700 DL | | LTE 800 DL GSM DL
470 703 733 758 788 | 791 821 832 862 880 915 925 960
HV
733 736 o< 788 791 - bc-Ac m3yuaercs
NB-loT - Ac-bc u3yuaercs

J

BbiaeneHue cnektpa ans loT TpebyeTtca B nonocax NnogBWMKHOW CIYXO bl
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NMpumepsbl peanu3auun loT ceten B Poccum

CeTb ansa peanu3sauuun loT - BblaeneHne ona otaesfibHOMN ceTn
— TC B nonoce 5.8y
— GSM B nonocax 900&1800 MHz gns TepmuHanos POS .....

CeTb B HenuueH3npyemou nosoce gnq loT - coBmeLweHue B Nosioce 4acToT
- Cetb Cmpux B nonoce Yyactot 868 My, ans gatymkos loT
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- Bpéxoso.
Chen \ | Electric meter with
Hatyonansiein \ i radio module «Amnep-100» Wireless Network
napK ¢ Megexen - i
Nenoeck s b JlockHo-MeTpoBCKMi «CTPUX» (40 km)
1] N
A Haxa6iHo Morio =8 =
| [0
Hosuike ,’ o Crapan Internet m
{ K
banawwa ‘1"‘”"3,' Water meter with y— = X
'(." ? . radio module «AkBa 1» —
h Personal account on
X { " R0 platform «CTPUX»
[ e i Impulse interf 1
3HOBOPOXHBIA a mpuise Interface I S 3
/ M. Boj St .
o Iy / InexTpoyrM e‘ o
Topku-10 14 Yfanycuo 3 Water Meter Modem «CTPUX»
) I "o Base station Server «CTPUX»
Jus} CTPIXK
API «CTPUX»
{410} %! R-232, RS-485
""" AN
Sonblne m - e—
BAgeMbl pmuckuu E B e’ Client applications
FoUB N \/,’- Electricity Meter Modem «CTPUo»
BHykogo | KL 2
KpacHoaHaMenck. g bairks 7 ‘ )Kykoscxuu
o X II bITKAPHHO
m \ Vb{ Pamme Impulse R-232, RS-485 E
2iat R ALls B \\——""MoN0KoBO
J Anpenesa Hoe Kmmoe & Knies O e\
.28 \ . Sensor Modem «CTPUXK»

I'IOKpblee 100% MOCKBbI
70 Ba3oBbiXx cTaHUUN,
500 kl'y, B ananasoHe 868 Ml

Cetn gpnsaloT co3paroTca U B BblAeNeHHbIX CeTAX U B cneunanbHbix ceTax !!! ”
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CemuHap MC3-R, r. EpeBaH, 27-29 nioHa 2016



Power
consumption
A
High
BlueTooth
802.153
Low

RFID / NFC

Low

loT standards comparison

A N A
4 N\
802.11¢ 56
802.11ad
802.11n
o/
N\ >
802112 .
802.11b
802.11g JU—
2G
J VSAT
N\
. /
ZigBee "
802.154
WBAN
802153
N / WPAN
802.153
-/

High Long range
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