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Wireless sensor networks (W SN)
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WLAN Connectivity WWANConnect,v,ty P (2 L.S‘m LSLQ r-\.i.w.: 4

< 100meters C 15km
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WWAN
<15 km
802.20, GSM, GPRS, CDMA,
2.5G, 3G, 4G

802.16 — 70 Mbps
LMDS - 38 Mbps
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HLE AKD Wi-Fi

Standard | ZigBee | BLE Wi-Fi
IEEE Specs | BU2.154 | Sl2.13.1 B0Z.11 big/n
Frequency &6H91 5 MHz; .4 GHz 24 GHz, 5
CRECLrU | 2.4 GHz LiHz
Fagoloay star, mesh, Star, point-to- | Slart, point-lo-

| cluster bree | poant poin
Metwork size 3550 Mot defined £

|_Data rate (Mbsps) | 0,02 - 0,25 [ | 1/ 545600
SVElern resources 4 kB - 12 kB 1 MB+
Range {m) | = 100 | <30 < 100
Prmber of LT 16 3 [ 1=14 i3
channels arthogonal)
SECUTItY | 1I8-AES | 128-AES S5100

Sgiel b
UWB »
Wifi »
Zigbee »

/-wave »



Bluetooth

Science Name: |IEEE 802.15.1
Commercial name: Bluetooth
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Standard

WiFi a (802.11a)
WiFi B (802.11b)
WiFi G (802.11g)
WiFi N (802.11n)

IEEE 802.11ah
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Frequency bands Throughput Range
5 GHz 54 Mbit/s 10 m

2.4 GHz 11 Mbit/s 140 m

2.4 GHz 54 Mbit/s 140 m

2.4 GHz /5 GHz 450 Mbit/s 250 m

900 MHz 8 Mbit/s 100 M

22| small Size | Low Cost | Low Power

Industrial M2M Communication 3

ll Home & Building Automationg

* Bringing intelligence, convenience and
lifestyle

Sman Energy p—-—9

* Adding power awareness to products
and helping to save energy

* Wireless audio streaming and advanced
remote controls

d Security and Safety

* Improving remote control and home
monitoring

* Internet enhanced M2M communication using
existing Wi-Fi infrastructure
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802.11

» Science Name: IEEE 802.11
» Commercial name: wifi
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802.11

Modes of 802.11:

2 PCF: Point Coordination Function
2 DCF: Distributed Coordination Function




- 802.11 b
- 802.11 a
- 802.11 ¢
- 802.11 n
- 802.11 ac
- 802.11 ae
- 802.11 i

- 802.11 ai




Kinds of nodes:

» Master
» Slave
» Parked

Master+slave+parked—-> piconet

N(piconet)> scatternet
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‘ ZigBee Coordinator (ZC)

. ZigBee Router (ZR)

‘ ZigBee End Device (ZED)
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Zigbee

Soiol 51 5 olisl g 5 eslu 5,5l8
Sl 3 yb )l Jlasl £F e e e sSlas
yo Yoo LYoo
fesa ) 0 Ll gl A b
coordinators
routers
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NFC:Near Field Communication
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NFC a8
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Non 3GPP Standards T 3GPP Standards

LORA 0 0 N
SIGFOX e e -G

e NB-10T
Weightless :

Others o
- |
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End DevicH

Cloud e\ oF LoRa
oY Lo Gateway
‘ _ <
. E B Email
End Device Network S il
Server I
l_ —y
& | Cusomer
End Device N Type of Traffic]  Data packet I S -
Payload ~243 Bytes o
Security AES Encryption Monitoring
Modulation LoRa RF (Spread
Spectrum)
Range ~15Km

Throughput ~50 Kbps
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