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Y 74 SR A 100
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Rt @R BEE R AT L IEHREOTRERY o T
;,bg\g whEME o aF R o A3 F 7 F LoRa ~ Sigfox 2 Weightless
% =78 LPWAN % E 2. 3 & Fjrsipl 4T

LoRa
LoRa % # R * ¥4 % ¢ 7 Semtech >+ 2012 # &5 pdes LoRa IP 2

B =@ Cycleor B4pfF & Al su g™ 5 T ikt A% IBM & b & 1F
= &4 pavd Semtech ~ IBM ~ Cisco ‘:i‘ﬁ:}i* Bsfrs e Mt F o
AT IR (LoRaAlliance) % 4& # H 4p B $ it B > & 27k 45 500 % 7o 7
R By X P med L5 LPWAN Bjisz - » o E 45 Epeps it
TR A AR o

LoRaWAN E_* % & & el 3Unk ok 52 # > LoRa P 4% i &
PR Ui R0 F MR MK o LORAWAN R {riria i ¢ L P Fe R
T A E A REFE BT X 2B ot R o LORa KT
et SR e S S L AR " a4 g B AR B ) (Chirp
Spread Spectrum) » i & ¥ 2 f3i e Fd e Rdang £ 107 A
1GHz 12 ™ 232 i@ a7 3 chfe  MF 42 R B » e g dtjivo 4p i LORAWAN -
T e i AR Ao

(1) LoORaWAN {7 3 324 ch SO % ¢ 18

B A 0w e @ MTHF ARG BEL RS Y
K022 WiFQ #7& * 23§90 2.4GHz 4= 5GHz ISM 41 £ » 2 fp 4 387 1138 §
WiFi i d Efr@ gy WiFi 56 g 35727 > B A&
(Unlicensed Band)#7 3% - LORaWAN zk 3 5 4c @] 2.3-9 #757 o

(2) LoORaWAN ¢ * i< 2 i F e 4 48 5

HEFERLTAET S FF L5 RRIF ] ISM A anig * 4
Aoz g £FR* WiEFEH 5 9772 F > F Lo g5 o w L g
11 868MHz £ % ® 11 915MHz - 827X LORaWAN £ B &t % 2 B 7 o crap
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HERFAED L) AP ERE - RERRELUTHRES 2 FRES C T RS2

TRV -RERFT R RTA FS EZ LORAWAN #1747 F & &
Fr AR adgad oo

(3) » A4 B AS 923 920~925MHz

¢RI L | § (NCC)RA| #- #5447 743 (RFID) B H 4k
W) 922~928MHZ 3 1 5 920~028MHz » i 437 i 7 5 3 5 4 55 e B 4}
(920~925MHz) ~ 12 % 54 F 4 b #0758 (926~928MHz) ehid * e s H
BEARRELIRBR > F 2 b P TSI FFRMER BT (7
4agE 3 3 22 US902~928 MHz # B 4p e o

Host Interface 10/100Mbps Ethernet
Wireless Frequency Band 922 ~ 928 MHz ISM
Number of Channels Up to 16 concurrent channels
Operating Voltage 48V + 10% (POE adapter)
Transmit Power 0.5W (up to 27 dBm)
Receive Sensitivity -142 dBm

Antenna Type N-Type connected antenna
Operating Temperature -20°C ~ 60°C

Modulation Based on IEEE 802.15.4g
Management TRO69

Dimensions L:230 x W:200 x H:68mm
Security AES 128

Certification FCC, NCC

Bl 2.3-9 LORaWAN ¥ [ e d 4

SIGFOX
% p 2 B Sigfox + B8 M4 4L 3 e B R 0 22 AR 2 2009 E £

B3 ST U ET > T 2012 & B hniE 2 - B 2T E oo loT RE 0 B3
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FtH- B Ed H- éf: B (e 2 @833 EH 5 UnaBiz) -
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B &R BB T s gt th s g ik SIGFOXCloud Z 23 i SLfF & PRIE o iy
79 "F i ﬁ BEAES s TR RA - PR%&%%#E]%E] 2.3-10 -

wﬁﬁgwLWMN&%H&WM{@@E&&%ﬁﬁW’EEE
100bits/s» © % B 3E% - X $ % Ty @i 140 Pl L > F R LB < chy B
5 12bytes o d 7 147 %;mfw%] ’ rﬂ%ﬁusb Kt E R e R DT A
WAL e T A R A CRBE AR R v AR ) RO - S
B* o FE T Sigfox A & HojriF i

(1) SIGFOX § i * i #h 3 &

% SUb-1GHz ISM 47 fuit (73 30 » g 48 @ &L L 5 38 (4 % & 1GHz
Tl E P E e F AL B i SRR LORA R T R
Rp o R R R T e ae F (- RN IW) 0 B2 3 R HE U R
XTI .

i@l 2-waydatatransport R
;Zbly’i’:f;gﬁ;"‘l:‘k service optimized For loT applications Up to 140 per day
'slgfox
®] 2.3-10 Sigfox FRI% 7 1
(¥ od Bp ok ?f Wik, ®F "ﬁﬂ’* SIGFOX Could Z = R73T 5

BIpmEEE T8 XRSIGFOX)

(2) SIGFOX #: * #ic s 45 2 18 4 §

=
K
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TP PR TGRS BAE Y GO I Bl R R e R
RTEPL S EE  SHEEEREPERE TP HRELE AP LR
RFE TR LA A BEE KK %%fy;ﬁngggwuzo

® SIGFOXYHi# * H T 5 chikiied fi 4 5F o Befe s 14 o
® SIGFOX(peens (T3 L2 & & 3 % £IRIFT» ©

Weightless
Weightless % the Weightless Special Interest Group,SIG (e & frfljtrz. & Fi o #&

ERHER PR E NGB & S mpen Rt v %Y 111 (7 ASub-GHz
LA > & T UL 0T AR BB o Weightless 2~ f8 & &3 7 3k 0 * il
BIATER G D e > B H 8 LPWANZ E - @ * Sub-GHz#g £ » 1475 4=
Mg GIERR F R0 7 BT E G & &l om Sl d B - Weightless &
- BRI E o F il B § Weightless SIG7 @ - BiFgl » B3R ¥
g 5 55“.3337%&? Mg EY S R ERF S T REM S A KR T
TV NT EFFF R B

Weightless 3 = i % F 73 4 © & & 5 Weightless-N ~ Weightless-P %
Weightless-W - Weightless-N &t H & 1@ 21 > §_i4 =8 & 5% & ;Weightless-P &_g +
WK &0 AT AT s 4ok 5 TV S v 4P EF * > 7 3E 3 Weightless-W - ARM
Fas:3 _mWelghtIess-P%E % & 12.5kHz -

Weightless 2 gt i 7 17 # 2 it £ ¢ (European Telecommunications Standards
Institute, ETSI):E = & fE{23k » %FMTA K7 i € 7 22Wi-Fi > 22 2 5i- i o
REM L R ArR SREC A F -

® % L3 AR 3 LPWANIER 3 = 5 > Weightlesserdf] # »x % %@ » fiplr i%
=T 22 oRa -~ Sigfoxfp i > EFL3 5L % F LORak 47 » & A & 32 & Zhiic & WP ¥ o
F 3% 4 > Weightless P #2.LoRa ~ Sigfox & 3L § 4F - 22 H = LPWAN L jiis4p & >
Weightless» 53 3% £ FEAE ~ 4 7 ~ L3 § g 2~ i@ ﬁ%lﬂe? ERIE RE S 2 4
Bacp iRy o HigehioR)2.3-119757 o

p @ WeightlessSIG® - i & ¢ A ¢ 7 ARM ~ Accenture ~ Sony % > 3% L jir

\\\?{r

|

EHY o A IEARERMN ¢ g ﬁ’fj’ﬁ;;‘ gt @ ;“(Symmetric DL/UL) ~
H IR %aé,(MuIticast/Broadcast) » 34 Fr s (Message Ack) ~ 1 ¢ iE 1T (Battery
Operation) ~ T % 7 4 (Power Control) F_{> PR 7% (Location Serwce) SR

(Handover Support) ~ & #8 = & (Firmware Upgrade) & » H s Bjivd 7 = & L 3
i T U AR TNB-lOT chie B PRI 5
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1

Spectrum
Efficient & Unlicensed

Bands,

High
Existed LPWAN Solution  [ERSUEE]
Existed wireless solution

would work as long as
2 speed and downlink are not

Long required
Range

uture-Proof / Large Scale

Fi
Long
Range
1

Enhanced
Security

Low Power

Bl 2.3-11 Weightless chiF & (F 4L % il B L H)

%~ LPWAN 3 & i  { w2 b ik

B o i B Jx e LPWAN Bis? > & P27 1 s dhi BT AR
s o= AR Bo(License Band) £z 2E 248 47 £ (Unlicense Band) » & * #4847 £
s 3GPP A # e NB-loT » 5 * 3 3G/4G g » A B » 2T 15§38
FEAPM KA RE 5 Ak r T ARPMEFNTE > < 52 HNRE
A e ICT B o iodt 4 & et @ 4o i 23-3> @ LPWAN i 23
A AZ PRI FAe ) 2.3-12 -

% 2.3-3 LPWAN 2 & Hojirvt fi &

= | 0w
Bt , ,
P = = i B ﬁa?l i ﬁg?l HoF
e EEE
s PR | EdE | 2R | P
#p
“% < s
. ISM Band 10km .
Sigfox Sigfox | 2009 | 17 | 100 § & 100bps Iy
Sub-1GHz R F
*
50km
3 % 3-
IBM ~ . ISM Band 5km 300bps- . .
LoRaWAN 2015 | 12 | 25§ @ oA T
CISCO Sub-1GHz EL 50kbps
15km
5km+(-
30-
_ ARM - .| 1smMBand N) o v
Weightless 2015 | 3 | 100 § i@ 100kbps(-N) | i 3% f T
NEUL Sub-1GHz 2km-+(-
100kbps(-P)
P)
RPMA Ingenu | 2008 | 25 | 20§ ® 2.4GHz 4km 8bps-8Kbps | i A T
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HERFFED L AP FRE - HEAREEUTARES 2 IR E 4 ¢  Fhile s
LR
e
. ISM Band .
HalLow IEEE 2013 | NA ~g3 1km >100kbps A PA T
Sub-1GHz
. GSM or .
NB-loT 3GPP 2016 | NA | 105 20km ~50kbps A PA T
LTE Band
(FAL kiR R dpATE U 2 7 LT £ H)
Symmetric Multicast/ Message Battery Power Location Handover Firmware
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LTE NB-loT @) C O O @ [)) D
Legend:
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O: Not required
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