Ol y olCiity
PR ST R WWe |
82095
b5 Al bl
S5 gl
:Olee

LORA 51 plo pomaw dawgs Jlw )l 9 (510 S privmmn SO odiciow 18 Clw g 2,4

Lol Sliu!
o3l3Lb oo ,pe 2SS
:oqj)lf.l

e ple

VYAV s



ouS>

Lo yae 45 (6 oo s sl o ool b5l (sl aiee) o sl colo byt i (gla Jlo o

Sy pb Ll 2ozl 5 olgy e b ] alaz 5l aS ail 00,5 sl 0y 5 o, Ke

0 35 pyare calae 5 Llie hls S je a5 W)l 0525 (gl slo S5 g s DLl (6l
LTE 5l ols oo Ldlsla pb dlor 5138 o0 2 1 1o o] 10 295 s 4 4295 b ol by wadly

"y ﬁl" o).:.é 9 Wifi . BIUtOOth

A, 4 g9, LPWAN(low power long range) cloge cos soas slo G, (S50« Ll
ot oy Syp bl il oo ] oS CaiB g SVob 00 o5 Bras bd ] Cute 5 S, aS wles,S
glo LB Jll U155 b IS5 cnl 55T Sl job 4 bl go osls Ll Cudgaons 5 o8 e bo o]
sl S8 L wiedgn Sy e ) olgs oo b (TR 8 e Sl ) SgllSe 1 e b ez LSS

il sli ol o asas oS o Lil g5,eliS

SR e o;\.i.?‘g.‘} ‘SJL.MJT A 0 Le(.u ‘) LPWAN Lgl.{a JLSJ" )‘ LoRa JSJBJJ L\..\_:‘ Jlio L)"‘ 5o
Arducam Minic Arduino101 . cledbl Jlo)l « LORA (pws oo 4l 1giuds wlods

LPWAN(low power long range)



Jol Juad

s JSS gy b ol
LPWAN(Low Power Long Range)
9

LoRa

LPWAN ;I dig05 S5 ylgie 4



IS0 (owyp @ Jrad (ol oS o Wl poje (S5 50 ot SR 0j9 0l e (2 Sl

w2l oo Sabe slo gy ple b ] amlie y LORE il e

LS’L"“’T ooV RV ‘).:) ‘oo)f Ln.u..e MLE.A )le..a; 9 iz le.w )‘094.: 4\3|)‘ l.: Sl 00 (S Jlis k)"‘ o
p.:)‘d.: ‘)Gﬁmsw)fwﬁw‘

(LPWAN) o Ol Bpaoboyp 90 Flplro b piwow

Ao baws Lal o i) luaige a8dle 0590 SS9 0 095 (o (o5 Brae sl g0l )5 eogue L e

802 71ad
i)l (&)
-
_8 802.11a L.__Jﬁ
- 802.11b
2 802.11c C2e)
©
c
(@) [ Bluetooth | [ zigbee./ |
o U= iR 0 | 802:154 |
l WBAN
WPAN WA ”
RF 802.11.6 ‘ad w1 e
/NFC

Range

s il sligy Bl 5l e calie slo IS5 s, anglio (V-1 loges



Range

Power
Consumption

Geographical Coverage,
Penetration

Transmission

Latency ok i

Cellular

Number Radio
of Base Stations Chipset Costs

Radio
Subscripuon Costs

iilise gla 4> I LPWAN 4 PAN . Cellular sl plve slo S5, duslio S8 ogas (VY logas



-
UIGENU
al " A
o =) o
o 2 LoRa ite g
m T LTE-M m
10 25 L) 50 100 L) 500
0 kbps
UIGENU wavict
w |2 e SIGFOX
w N S urai
(.) = )] ' N (urban) LgRa (runal)
S
LTEM m
5 "0 25 40 50
0 km+
2 le SIGFOX UGENU
O w S e
~N 3 = W] 8
o ite LoRa waviot
> !
| 25k 50k 100k
0
Feature LORAWAN SIGFOX LTECat 1 LTEM MNB - LTE
Maodulation SS chip UNB / GFSK / BPSK ~ OFDMA OFDMA OFDMA
Rx Bandwith 500—-125 KHz 100 Hz @ 20 MHz 20-1.4 MHz 200 KHz
Data Rate 290bps — 100 bit / sec 10 Mbit /sec 200 kbps—1 Average 20K bit /
S50Kbps 12 / 8 bytes Max Mbps sec
Max. # Msgs/day Unlimited UL: 140 msgs / day  Unlimited Unlimited Unlimited
Max Outpu Power 20 dBm 20 dBm 23 - 46 dBm 23/30 dBm 20 dBm
Link Budget 154 dB 151 dB 130 dB+ 146 dB 150 dB
Battery lifetime — 105 months 90 months 18 months
2000 mAh
Power Efficiency Very High Very High @ Low Medium IMed high
Interference immunity Very High Low Medium Medium Low
Coexistence Yes No Yes Yes Mo
Security Yes No Yes Yes Yes
Oui
Mobility / localization Yes Limited maobility, Mobility Mobility Limited mobility,

No localization

Mo localization
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Parameter Value Range Explenation

frequency 863 - 870 Mhz / 902 — 928 MHz ... The frequency used to transmit data

tx power 2-14dBm /5-20dBm Power used to transmit

bandwidth 125 / 250 / 500 KHz Data bandwidth

spreading factor 7-12 Frequency spreading factor

coding rate 4/5,4/6,4/7,4/8 Error correction data are (how many error
correction bits)
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\) https://www.arduino.cc/en/reference/SPI

Y) https://store.arduino.cc/usa/arduino-101

Y') https://www.semtech.com/products/wireless-rf/lora-transceivers/sx1272

¥) http://www.vertical-m2m.com/fr

8)https://www.semtech.com/uploads/documents/sx1272.pdf
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