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Bluetooth LE

ZigBee

Thread (6LoWPAN) . 802.11a/b/g/n/ac
Z-iVgve e g802.11af "

A'\.'T *  802.11ah & 802.11p"
WirelessHART
ISA100.11a (6loWPAN)
EnOcean

Plus more

* NFC (EMV)
RFID

® Wi-SUN (BLoWPAN)
* ZigBee-NAN (6LoWPAN)

e CoTtoBas CBA3b
* 2G/3G/4G
* LTE-MTC

BecnpoBogHas
nepcoHanbHas
ceTb

(WPAN)

2 ® 5GBO em
Bnuxanwasn yoyLy

OKpPEeCTHOCTb

®* ManomolyHas ceTb 6onbLioro
paguyca gencteusi (LPWAN)

® SIGFOX
® |oRa
Telensa

e PTC
PaccrosiHne

1
|
1
HenocpeacTBeHHOro :
|

® [lpoyne TexHonorum
koHTakTa (0-10 cm) p

I
Man?fogif(:)%'r;i)we i Manoe/cpeatee ! CpepHee paccTosiHve

paccTosHme (100—1000 m) (~5-10 km)
>

BonbLioe paccrosiHve
(ao 100 km)
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Knacchkl cuctem cBa3u loT

l l

HenuueHsnpyeMbli cnekTp JTnueHsnpyembli cnekTp
4YacToT YacToT
NB-loT
YacTHble cTaHaapThl loT ‘ LTE M1 (LTE M2)
+  KMcnonbayet *  Wcnonbayetca DSSS
* LoRaWAN paguouHTEPEc 1 paanonHTepdeic
. paguocuctemy LTE
+ Sigfox « TMopnepxveaetcs
. : + [loppepxuBaetcs B KomnaHuamu Huawei,
Weightless-N, P, W CLUA komnaHuamMm Qualcomm, Vodaphone,
. Verizon, AT&T
NWave + B CLA: T-Mobile, Sprint
*  Nuei Mpeanonaraetca ucnons3oeaHue LTE-M1 1 NB-loT ans
«  Dash7 cneayowmx Lenen:
1. Co3gaHve aBTOHOMHbLIX cucTeM cBA3U [0T B pasnnyHbIX
YACTOTHBIX AWanasoHax;

I'Ipe,qnonaraeTGﬂ WMCNONb30BaHWE HYaCTHBIX
CTaHOapToOBR ANA CO3AaHWA aBTOHOMHEIX
CHUCTEM B HelNMMUEH3NPYEeMbIX HaCTOTHLIX
AUanasoHax

2. CosgaHue cuctem cBsasu loT Ha YacToTax GSM ¢ nonocoi
paavokanana 200 klMu;

3. MicnonbaoBarne Ba3zoBbIX cTaHuMi LTE ¢ dpopmupoBaHuem
NB-loT naketoB B pecypcHom Dnoke wnu B 3allMTHOR Nornoce
4acToT, pasaensawllen paguokadansi LTE.
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XapaxTepucmlm CUCTEeM CEBA3HN

Cucrtema COTOBOW CBA3M

loT UnTepHeTt Belyen

MoLLHOCTb NepeaaTymKoB

basoBble cTaHuum — go 40Wt
ABoHeHTcKne ctaHuum — go 2Wt

LLnto3 — 200 mWt
YcTponcTeo — 25 mWit

YCTPOMCTB Ha 6a30Byt0 CTaHUMIO /
LLM03

2 [lanbHOCTL CBA3W: MofbunbHas ctaHumsa — 6asoBast YCTpOWCTBO — LLIM03
cTaHuua
- NNOTHasA ropofcKas 3acTpouka 0,2—-0,5 km 2—9 KM
- cenbcKas MecTHOCTb 3-5Km 20 —30 km
3 Bpemsa paboTkl 40 Noa3apsaku 1-3 aH4A o 10 net
(3aMeHbl) akkymynsaTopa
4 Wcnonb3osaHue SIM Na HeT
S Handover Obsa3arenbHoe ycnosune paboTsl HeTt
COTOBOW CeTn
6 TpeboBaHue no ObGnasatenpHoe MmecToonpegeneHwe | Het
MecToonpeaeneHnio MOOUNLHOM | MOBMNBHOW CTaHLUWKW C TOYHOCTLIO
CTaHUMKW Unu yCcTporcTs loT [10 COThl
7 O06Lee KoNMYecTBO aKTUBHbIX 100-200 20000 - 60000
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HVAC

magnetic
seismic
imaging

thermal

acoustic

chemical

humidity

location
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- Pagwno vacTb,
MoLHOCTb nepegatynka (100 mW)

@

- Cucrtema Ha unne (SoC)
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Namsef type

OO DDDODD2DEE

1ype-s

Dewice-)
Type-30

Device-4
Type-

Device-5
Type-14
Device6
Type-12
Device-?
Trpe-12
Device-8
Type-2
Device-5
Type-11
Qevice 10
Typed

Dwnce-11
Trpes

Dence-12
Type-6
Deece-13
Type-12
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MAC address/ netwerk address
IFFFIBA

ATFFANISESCLI89
TFEAFBAD

4C60-BAI0;9170:909¢
4F1CF278

2RIEIS926:990F 1 2F D]
J035:391

EBTSATC:1005£32C
F4#:74D

AS8: 782 3:64CAE069
BFI3:CSE1
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2662:2C53

FAALG7BS-AM8:41CS
54r6:287A

6FI2FF57271176CC
CEB1:9850

G3BT-9EAFADACEN2
60AD-F3%0

£6:2438:0A50

ESCEAFSA; GE6TEDS
SEIA50S
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Consectivity plan

Mobdle sensor/actuator To/Rx low tra
Modile sensor/actuator Ta/Ra low tra
Mobdle sensor/actustor Ta/Bx low tra
Moldle sensor/actuator Tw/Rx low tra
Moddle sensor/actoator /Ry low tra
Mobile sensor/actuaton To/Ry low tra
Mobile sensor/actustor Tu/Re low tra
Mobdle sensor/actuator Tw/Rx low tra
Modéle sensoractuator Tw/Rx low tra
Mobile sensor/actuator Ta/Rx low tra

Mobile senson sctustor Ta/Rx low bia
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Average packets
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0.6/day

0.3/day

0.5/day
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Average 2551
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