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1.1 M AR R

1.1.1 YEMEEBERAR

M “t=h” MWPEPRE, BEELEGFERARZERBEY,
S Y 2% o [ g, R R BCF P E, #SFEBEARSZFH AR

WA, MR GEEEF AR R, MM &amE. B3, ©
L AR G B, HHGFEEMNBERTTZEH, B
T HEEE. APLAC H . R i — 4 ) B 2% =% [A] .

Y8 ™ (Internet of Thing, IoT) ML 7E 1999 4 3 EH B4 B T
R E RN, VIR &Y Y — I HHER BN, Y
HIEM AL, ToT WHMESRCRBEH—WME, N5%. D50, A—
T HE R % — ) A R O NG AR T LB

£ Bl K KA K 5 SR IR 7 AR R RS B BAR BRI AN W K, TS 43
SR ER KR EEMNAT RENY) . REHXHW, £ 2020 4, bEY
HE W EROR E H AL, s mg s E ik 1 A AR . i, PEk
W) N ATt A R T M. AN A F RIS B BREE NS, AR EE
B Yy e BEAE, PR R S LI B AT R BT R R AT RR
FRRESXKE, NI KBNS EmERN.

MHT, PECMGES EEA S RBAR T E.

KR R A AL (Unlicensed) #ilk R AEE R AR, £
& ZigBee. WiFi. W . Z-wave 5, i R¥F 52 2 o o A F0 ) #E1K
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B NEERAPEES (10m~1km). —BHEHL T, HEHAK
TE AW XM EL BN S (Access Point, AP) K& & K K 1y
mo PIRM T E AP T i85 M T4 7 XA Internet. ML, F
BERARFT LA D BB M IR, ZRBARCEH R 47 b8
Fr, EREBEXE. L] S22 AWM A WA R .

KRR AEE M (Unlicensed) MK INAE) A 5 KR (Low
Power Wide Area, LPWA), —BARBEHEH AT E, KA R,
w ISM A i 868MHz (& 2.4GHz [ 2 FL A%, 4 22 2 iy B A F Ih
FEAK, BHmBEEE (1~100km). 5 —2KZLL Sigfox ) UNB (Ultra
Narrow Band) i R #l Semtech ff] LoRa (Long Range) i R K i %Y 4¢
TR A AR E, E44H On-Ramp. Ingenus F lotera % % 5 1l H
N TTE .

BB =R R B (Licensed) H1 (M Th¥E ) 4 1 o B R, HAF A%
A A Y FERAR, B E (1~100km), AJZFFA[SEM . €4
OB RS, EEEARA: BRI MBRKEN (Enhanced Machine-Type
Communications, eMTC)H; A . ¥ J£ 7 & GSM # K (Extended Coverage-
GSM, EC-GSM) . % i # B% M ( Narrowband Internet of Things, NB-IoT)
A%, BoREAT U REMSETHA%, BEFRARYE,
FCP0 2% 30 B A AR, B E R, B ET, &AM KL
Bt B, HJG 20 RS R A L A

1.1.2 UNB. LoRaFAKRAXEBHIE

P S TR B R M, RMEAR P ERBEWEHTA KNS
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K, e AT SR I RE R . AR B K. Bl e ERURSE, PR
TV ERFEE G, NS ERAE —EMER. NEFRY KM K RE
HOKRE, 2SR AT LB .

HTYBENEEEXRK NG, EFERKEIERRE, BHA ML
A1) 4 Bk Y AR B N F ALK A . Sigfox 2 Al Ml Semtech 2 #] .

Sigfox 2w S #A T E MK B S~ 2%, 2009 AL, B Intel
A A BT 1000 TR, T ARIFE KRB KM MZ. 2015 F 2
H, Sigfox 72 @ 3£43 T Telefonica. NTT DoCoMo. SKT %53z & R 1
ek s, HT@EuLT TR ARIDFED M KM% . Sigfox 2
CEEE. mF. @, i, XESFZ/IMEXELETHMNSE, F
FRYKEMEZEE, SEE/RBF oT . £ 2015 FEEDNERGE
., Sigfox AR BIR T ARZ K F /R S5 S A A1EAKE A5 N A,
Rk AR H A

Semtech A Al MM FEREMM, B —KLHETHEMULLKHHEER
GHEFARGEET AR XK TE T HMEAM LoRa K, JF
E2015F 3 AREDZNEMGRE LAET LoRalx®, & Hh#HENMEA
& DO #6 P Bk M9 1K) & B€ . Semtech A W] 48 F % %% ) Unlicenced #13¥%, #
i A M DY FERAR CE R A /NT 1 3€75), 15 8) LoRa Bk ¥ 8 7k
A AHCH, Semtech 2w J 3L & 1E 4k £ fE 8 18 {1t 56 B 1Y ¥ 2] I % ¥R
THE. Hik, ARZH/DAAMHH LoRa AR, #X HCDHRBEL LoRa
Mz, JItRizE. Blan, EASA AR IEAFAAET LoRa
PWRAEG, FHARL PNX B CHE KNS, JTRE AT KIZE . Semtech
W mEERmRMEMRTE, AZANAEERMAT LoRa BH, W

B1E|S5
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Swisscom. KPN. SingTel. Proximus. Bouygues Telecom Ml SKT % .

B R Sigfox Ml Semtech 2 w] # 7] i i) 12 # B 4 4k W0 4% ¥ 4 B 3 o
B MR T RERS, BRHSEERZIHAMEERRERL TS .
Sigfox ARIMEFTERUKAALETACEMNACEY, SizEmE&S
FEF . Semtech 2w IR K —& 4> i g2 h /M ig B &M%,
Sthr ERME—BHEAT ToT Midgafh. B4kIM S, % T Unlicensed
WA EAR, HTFFRATNE., A, FAEEEE ™ RBOELSE
Il R I R A A .

AT Mt Sigfox 4 @ il Semtech 24 &) 25 B ik N & 35 4, BE
FERRWE IoT M. EBEMMTRAEIT, LHFHRFHEE]
BRI E B, {19 eMTC. EC-GSM il NB-IoT % LPWA #
A 4y 4 fE 3GPP R13 5¢ Jli b #E L . GSMA th 7£ 2015 4E 9 H K2 T Mobile
IoT Initiative H1 H , F# H K2 #3) 3GPP LPWA £ RS H -

1.1.3 LTE-M. EC-GSM #i NB-IoT /& i#

3GPP KW W B KR FEH =% . LTE-M. EC-GSM F1 NB-IoT,
SRR T LTE Eut. GSM 3 #E A1 — Fh 3 19 Clean Slate £# K (KL T
THT %R FHIERERBIE

1. LTE-M
LTE-M (LTE-Machine-to—-Machine) ;& 3& T LTE ¥ 3t (19 4 B¢ W £2
A, 3GPP RI12 fR A #4 & Low-Cost MTC, 7 R13 H#i# & LTE

enhanced MTC (eMTC), H H#r 2K T I A1 LTE 43 W 2 9 Bk M %

61E1E
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2. EC-GSM

EC-GSM, Hl¥ & & GSM £ K. BEH &M LPWA £ K X%k,
£ 45 GPRS ( General Packet Radio Service, il H 4 L& RS HA
R T W0 R %5 BT 2. 2014 4E 3 ., 3GPP GERAN £ il #¢ i # %
ir Pk W RIS B GSM L, 3K AR St GPRS & 20dB 19 B T [ A
ML, JFIRMTHEKER: BRAZAEEER. CHFAMER&E
Be o BN B ST A% R U /N Th R R B A

3. NB-IoT

2015 % 8 A, 3GPPRAN H M I R A L& BEAEH K2 O
B R, #A Clean Slate CIoT, iX — Clean Slate /7 £ &% / NB-CloT.

NB-CIoT & H % % . @ fl Neul Bt & 32t (1); NB-LTE & i %
fi. WETVE KEHB.

NB-CloT & i} 7 & 2 0K, XKW ABA LTE W% £ X
i K, {H NB-CloT &% ! 175 KX Clean Slate £ R, ME—— i
A AE TSG GERAN #67 2 W 2 i T K HAx (3 T+ = N 7 o 1 62
KRR W e DR AR RN FERIR ) S Y
K 9 B R, HF 5l 2 NB-CIoT )38 {5 A5 Bk Bl A (R T GSM A5 B Rl NB-LTE
B

NB-LTE Hfiim T 5MA LTE#KE, HEEMRBREAEGHE.

NB-IoT Al ik & /& NB-CloT Hl NB-LTE [l &, & & 9 Bt M 4%
P AT B 408 Bt
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1.2 P Ik M B A% Ak

1.2.1  FEESE Y WK A

BT AE A (Unlicensed) 4 ] IoT ${ KL UNB Fl LoRa A At
£, FHEANHAXHE T H A,

1. UNB # A

UNB B % 7 ) 2 ik [H Sigfox 28w #2 H i BA , A A 3F 82 BUS
fEWK I &y 868MHz, £ E 4 902MHz. UNB #% if [ % % 7l 5 3% 23 /=
T GSM P &%, nJ B A S b 0 8 B R, AT R A A 3 Y 9 B AR
WAl LA R MG M= NG E . UNB T 75 2 3 @ W4, HAHX
T GSM 4 45 1) B % T 5 3G 2 32 B AT T B K 9 2% 30 2 A .

(1) UNB £ ARKF A

UNB X H #%> % ht (Frequency Division Multiple Access, FDMA)
BAR, TEEMEARKMA 100Hz, ££E K 600Hz, FHF L FIrW
mEfE, BEfF R 2m&uwm kL. UNB HIERE RS, X A ERER
S N T WG A 2 A, 0 SR R S 3 KK e vk R T
B KIERINE ., XimA MK MBE LENIERF 3D THEE, BEX 3
W B 2 R TSR e IS BL, BN AT B, W R T AT #
Wi, sUEEATALE, WREAER, 15s 5k ANHERIR A

(2) UNB £ ARk #

UNB £ R #A& B AE 28 i ) AS K D FE AR L B % 7005 3 o 1 e AR

8lE1&E



