Computer Science and Application &R} % 5N, 2017, 7(10), 984-993 Hans )i
Published Online October 2017 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.710111

Several Communication Modes of the
Internet of Things and the Technical
Characteristics

Qin Zhang!2, Shenglong Yang!, Yumei Wul, Yang Dai!"

1Ministry of Agriculture Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and
Utilization, East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai
2College of Engineering Science and Technology, Shanghai Ocean University, Shanghai

Email: ‘daiyangbox@163.com

Received: Oct. Sth, 2017; accepted: Oct. 18th, 2017; published: Oct. 24"’, 2017

Abstract

In today’s Internet era, the existing wireless communication networks have been developed from
the interconnection between people and people or people and things to the interconnection be-
tween things and things [1]. Low power wireless communication is one of the main hot spot of to-
day’s Internet network technology. With the characteristics of low power consumption and low
cost, the low power wireless communication is a good technology to match the application re-
quirements of the Internet of things. The low-power wireless communication technologies include
the low-power wide area network (WAN) and the low-power local area network (LAN). The
low-power wide area network includes LoRa, NB-IOT, Sigfox, Weightless, and the Low-power local
area network includes Zigbee and bluetooth 4.0, the technical introduction and the key techniques
of each communication are discussed respectively, and the prospect of the low-power network
technology is discussed.
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1. 518

Yk (Internet of things (10T))2&#—AUE BHARMEEH KA 7. FEHAKRERSH, MHFIA
HANKBEFRECEK AN SYIUUEY) SV 2 A EECEE, RSO EE. RS HEAR. AR
RGHARFEREA RN ) =A BB K. o, BBEREOR M T EGItE T, AN [ [ Bkt
R EAFEF R IR TE R ARG 2T 2 B E RS S IR — D8, BT E
HLAERS R 5 1 BB d 3 s RN R ARG AR T Vp A2 1] 55358 40 10 A, B e e ik AR ARG
Pl R SE S 5 IR APt S0 I8 TR AR R BN % B0 2 IR HEAT 15 AR AN A i P o B il o
BAEWEA, DGR “B” , WA P o EEXTPIERN R AL ARTIRES IR R D)
FEJR A NaE A . H T, ABRVEE N FE BN KBRS, EERRFE. T8 RES )R
HMEImE T, — BRI EEEE EEE R AR, W Zigbee AT 4.00 Xt FYoFEE ™, BB EZ %
P, Wi R S REEROR, 3% LoRa, NB-loT, Sigfox, Weightless, iX £e7 A B ARYF 55 & 5,
R FR T )36 R VBRI A . KD FE . R EIERLM TR R . A SCEZR AW WA LR 4B 8 H o7
X

2. {RThFErEHMEAR

R Th#E 18/ (low-power Wide-Area Network (LPWAN))AE Ay 1 i A2 bl SRk 2 32 P 25 W00k A 5% 4% 1) 3
BBk, BRIy 70 R i M2M OB s iAe, R BRI ER . LPWAN BAAMRTIHE, @ if
B, ARSYE AR, AT LR IE R SEIK X B I AR A B 5, 7E AR SR AR B T 1 el 1 R R i
FErF, LPWAN (R PR 20BN I/ 23072 LPWAN Hh LR R R e 2 B0R o
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2.1. LoRa

2.1.1. BAREN

LoRa [J4F54& “Long Rang” , J& LPWAN —F B E A, &3 E (Semtech) 2 & ft)—Fp kT
AR KT REBR K PR B BB E R, & Semtech AR EWEEHA, F BRI AT M
HR, Brritee/ing, KRMSGE 7R, f£— R F30E 7 LoRa BRI A & MK Dy FEE
BEIERI1]. 2015 4F 3 A #7 T LoRa A BRE AR, LoRa BE 2 — /MR, EEFIMEMS, HA R
B2 B EEEER . WA HESRET . FRIRAF.. REERE. PR 2 855 =50
WHEA, 7 3 EFFE LoRaWAN FRAEI i€, Homid w2 AE 2 R4 77 W HES) LoRa HHE) 59 & .
HAIKE, LoRa M CATEH AL M ST s, B AMIEHE, O&H 17 MERAFEAMA T i
R8I, 120 2T HB X A IEAEIZ AT LoRa MI&%, GillnsEE., wEE. fEE. JAFI., BN,
M2 Hiby #hEE R TR EEEAEN LoRa M. EANEEMKWZMETE, BN
WA S5V  LoRa [ B AU A 2, iT & B A JF R A2 B 9 AUGTEK A & 7E 5 KIZ T T & ¥ LoRa
WIZ8 B, 45 T M H AT O s RV R B e 268 56 - A K, LoRa /2 4 T R Uik R Fh M2M (1% 40)
TRBETR, FERASRGEMBLSIT, B 433, 470, 868. 915 MHz 2B EL (K Th#E
= INCE %

2.1.2. XEFR

1) LoRa WHIH R

LoRa Hi A K FH (1 & B T MRS 5 (Chirp) I SR, RIS 456 T 8015 5 A 3R AT ) 24 45 g it 12
AR[2], ARG5S @G Chirp (55, HIEEESHH RIS Chirp &5 MEANLHHIEXE, X
FEROKRIGIN T 5 . HEHT, 37 A0 4 R B A I8 (5 BE B A B s P (R A, 75 28 SRR 8 15 4
BATIZmER, KRS - KEHAER AL, &2 T EEARMAE. mAE LoRa M3,
N3 TE 2R 38 A A0k 1) JRy T AR 1 A B TSR o s PR B ) 3 58 ARURT R 98 A0S & LoRa i 7 =i 2 %
Mo AL, T m B (A7 8 AL (BT > 1) T DA G Jo 2k FLAS -5 1 525 RS AR, 2 5 5 i 1 R ) R T 41K
PUE WAL IEN 2 123505 (1] Lora AMIA 7SN AT 81K 7 (SF), 77l SF=7. 8. 9, 10, 11, 12,
MR TR AR, G AR R b RARN . ZAAFEIYT RS 5 AT LALE R — AN s
WA, MEASTH, AMUBEE T 0S8R B A2 B E M aE.

2) LoRa @S

T LoRa B AR [P 4% )2 Bl 32 2 /& LoRaWAN, & S T MBS HMYURT RS 484), LoRaWAN [Jil
GRGIML I EARMEER . B NLUR =FR[2], SB—AS, AU AR, B A SR, B MBI, B
AN, BRMESH, — A2 SRR, AN AN AN, AT R, e SRR R AR
WCTERL, B — AN gk bk, EEIN AT AER, XEAMERE. A, BRMIER,
RN BEAE, RFER R A ST DR St SOE T, IXRER A T TR, B T AN
SRR 5| S 2 (e, IS RS E PR B TR .

2.1.3. LoRa W F

LoRa To&Fi AR H A BR G B4 B, w8l WX O R SR 27 B RE 7, 16 2B X I F A% S 25 (%) R B v LA
1L F] 15~30 km. LoRa ff 0, 5 s vl DA 58 BB AR AT 55 T 2 AT KR A — FARHIR, 4l DA
AR A, 1S B 7 A rl A 3 3~10 4. RRVEET . fEHIEC, T H LoRa M5 fiA] UL 2| H
Fidk, XUCEZEPFEMTS LoRa HR T DLR FHEZERINFEAC, ImEE R . REEZEWEMMNH . 8
oo, MEMPRALER. EIE. FRESCEEEE: Bl E, @ BTSRRI, SLHE R
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B, T SE IS e AE R A D N TSR F s BRI R, R RN PR RORAS T SO AR
R SRR, WA B, SEURA R N ROIT BB, BRI R
WGESFRLI, SERAKORDL, -8, Rk dh, ETLLAER GEEYT . BT B REBERSE T 1 .

2.2.NB-10T

2.2.1. BEARE

NB-loT (Narrow Band Internet of Things) & 7] 5 &5 W @A v 2k AR B (5 s T St . s & etk
J IR AR - NB-1oT R T 58 M 2% 2 1, JAVEAEZ) 180 KHz 4B, T LAEHEHSE T GSM M2,
UMTS P25 A1 LTE 2% . NB-loT R HZIREIH HOAR, PABERSA . NB-loT AP RILH3], —=2
WREEREE S, TER B E NN, NB-1oT ff LALLIA Bk REE4E 50~100 5B NS — AN
XA SCRE, 10 AN, WAL, WA IIFERIS, MSIMAEIt. R, LR
BB, NB-10T HIAT 1M 238 25 52 T+ T 20 dB, A4 42T+ T 100 f5 /078 S AN . = 2AKIh#E, NB-1oT
f& B PSM (Power Saving Mode, i Hi#5 ()1 eDRX (Extended Discontinuous Reception, 8 =Fi% 4Lk 321%)
AR, B R A BRI (A T K IX 10 AE 2 A . DURAKALA, NB-10T 1 LoRa A, A
BHEHTEMN, SRR SR T DR, A RSN A A T 5 3Tt

2.2.2. :EEAR

1) NB-1oT HIEHE A

NB-10T (5 H 180 KHz [y, FHEMIAMRY A, it 200 KHz, CFF=FEE T 5[4], WK
1 FR, 2ol 2o 2 (Stand-alone), GSM (P58 7 %5 /& 200 KHz, 1E4F45 NB-1oT 7 % i th 1 2% [A],
PILEA 10 KHz (ORI B RG, 165 LTE i A E S, FUE ST GSM MBI EHE: Ry 8%
(Guard-band), #2FH LTE RGP AL, # NB-loT #ELE LTE KMRIFHN: W AHE
(In-band), RIFIA LTE # a5 IR, TERR#EEE T LTE BRI, N7 BT, 3 GPP 2k
NB-loT (& S IR 5 LTE (59 (0T % i % A5 6 dB.

2) NB-loT ) B4tk

NB-loT (I FEfEIEMR KR EAEET LTE (), NB-1oT [ TR IEA £ 20 i (OFDMA) B AR, #;
W8 & 180KHz, XHAR T F47T5 LTE MM EME. X FAT8EH, NB-loT ¥it 7 = E(5iE[5], &
AW YE) R(EE(NPBCH) . A 8 AT #6518 (NPDCCH) A )3 T 17 4L {518 (NPDSCH);
W T RS, S HEE 5 (NRS). XS5 5 MEHF {5 5 (NPSS Al NSSS). @il 465 N7
PIERASIE R, BRI T AT AR TR I A 0 T AR AR SR . NB-1oT AT SCRe 2 0l A% il B
B, 2 AR A T A (R R 2 15 KHz, AT 2R R Al DR X AN s B A% a1 - 2800 1B B 2 15
KHz 8(# 3.75 KHz, X 7 30 A 2R, v MEA XA . NB-l1oT & 3 T WA EEE, A 48w YE L
ITIZEAZE(NPUSCH), 7 7 P ELFE 182\ {5 18 (NPRACH) Il —Ft_EAT #1235 (5 5 (DMRS) .

| =0 =) = [

200 200 KHZ 200 KHZ 200 KHZ 200 KHZ

Stand-alone Guard-band In-band

Figure 1. NB-10T supports three deployment methods
[E 1. NB-loT ZHFH=FHEAR
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2.2.3.NB-loT BIRZF[6]

NB-loT 3244, B E. FXEE. REZEZ) . PEBGE. RiEF. GSMA. GTI HAH X
AN, HHEAR BB, EE CGERBAATER . R4 NB-1oT RIUFE. | EH s KiERE. [RRA.
R ER N, BEGBEEREA R, EEEERg s, AT DB R R St 2 2 W 17, & 6
TR, KL B HEIREEERSE, BdEEAD, WE AT B, MERREREAES S m, &
AL RS 5 MK BHT B, BERPRE S BETAA, TR, Sremmes, Aol
& FERRAITE, BULBCKESLERE, FEATTIL, T IERENE, ARE BN AT LS I E
TR E, AR SIM REGEREIBA7T4 b, X8 BT 108 B BRI RUAR it 2 KR B kb s 2 R 3
W, BRFE, FReBRITESE, LM AR IR

2.3. Sigfox

2.3.1. FAREN

Sigfox 24 7] LU BEA ERTEVIRR N & Ry H B, e W0 ARV [ B35 10, BUAE Q2 B i BV BIEF | VAIE
WP JEE L fri. SEE. WA, s, EESJLEAER, HHEADSEE 311144, EE
i LU 1000 3[7]. Sigfox #EE AT LIAE 2NN RS, ACRBECE K 1% 2 FEAK, Sigfox JERRK, &
KRB BN 43R 10T 12 E R .

2.3.2. KBEEAR

Sigfox LA A (UNB) B AR T4 TARTHHE) I 25 (14 =, 28 W BB AD H B AL #E 10 %1 1000
PRI R, (HRESCRERT LT ndess. e ARy 3kt A B 42 (BPSK) IR 1 L2k FELAR B 7 7%, R
FRAES A= (AT B, 30 ik o A8 8 T 28 FRL U R AR UG SR 34T Gt . UNB BEAR AU AR T2 521
W3 I 2, i HLIC 48 BT 5 AR 900 MHz TG 4R ATUBLAE 56 [ AN 75 B2 42 A .- Sigfox FTHT [l 7B X v ) 645 JE
Folk g5, BN Sigfox W% 1B &85 T Bl KN R 200 12 77, HF HR RS FTRE R E 1TH 2
AReHEE 140 2%, AT LA LRI RE . A7 B A5 RS B 2R . 101 PRE BN RO0HE TE SR
P o5 R IRFa], A5 2% n] LR 45 B8 22 (715 . Sigfox ZESMTH 078 25 Y0 BBl 3~10 km, (i 72E 250 HHF i)
T I B A F) 30~50 km, XA AT LU B AR A g Skt it — N XA T g E v, (EVEE, R T
1500 AN EEuh 1Bk FE R T Xt A E I 5, KORKBEAR T M4 1) 75 9%

2.4. Weightless

2.4.1. BAREN

Weightless J& — 2057 A FF FIEE N oL B (5 At . B Weightless SIG & S A BLE G bRk, briflt
PHe b4 Accenture F1 ARM A H . Weightless 32 (AR DIFE S 38 () TC R EEFERIAR, L Bk I 17
1T, Weightless H 2012 4 12 A ALK, C&kA T =Uiks#E, A Weightless-N, Weightless-P,
Weightless-W.

242, XEER
Weightless 2 K DIFE) M i) — Mo 2B e iR, MIILARE) LPWAN —#EEARIIFE, A,
TAE B BT AERE R, Weightless A& —FROF i, A 5T HALE A MG Z0E R AR . Weightless H /i A
ZMRRA, L RX ERRA R EEA L BB, T LA PR TUEE Y Weightless-N;  AHZE4S 35
PERE, TS XA (S 1) Weightless-Ps i3 24 1 (1) 2 (O3 BE AT AR (1916, % 4% Weightless-Wo
Weightless-W 2 £ %f HAR 4505 AR DRSS SN 0, 280005 9 A B IXIRMpam :, B oK BELAS

DOI: 10.12677/csa.2017.710111 988 LRSS R


https://doi.org/10.12677/csa.2017.710111

Table 1. Three different types open standards of Weightless
%= 1. Weightless =M B89 FF Hiim

Weightless-N Weightless-P Weightless-W
J5 Ttk 1 2 2
FHIE iy £ Pt S
i 5 km+ 2 km+ 5 km+
HLi A i 10 4 3-8 4 3~54F
IUE A ARHAR fi Tk
RIS FEHAL T s

TEEARKIAE, B AR T KA T Weightless-N, SR X — ] 7, Weightless-N [FIFERFH (172 2R34T
23 19 R AT BEI DINAAR 2%, ASRZ IR LA 9 R IE W TAE .

Weightless-N i ] Sub-GHz S Al 4= i AR, AT R 45 WS (38 RR I, BIAEAE R 2R O3l i A B
WA PR SAL I LA BAMIVER . 2B AR RS RARTIRE,  PISLREIE K A% G/ N AL s i AT St vt i it 1
T, YR 2 i A DO % B A o

Weightless-P $2 fit R G HEE /2L, EAIRZ 12,5 kHz (518, 7 RHUBEHE thmT Lodid S kit —
AR IR, &R HE 3 28 M 200 b/s F1| 100 Kb/s SA A TE LR B BH A8 I LAIS 1) 55 K1 RE[8] -

2.5. {RINFEREMEE AR LB
%2, MSEANHIHBHTE AL, W PAEMEMEE BRI N AR 5 Z R .
3. {KIhFEFE AR

RTIFE R B 2 2 R EORIFAE, il Zigbee. WiF 4.0 WiFi S8R, fAEOREA B RIS
FSUL, AT A Zighee FIET 4.0 BOR. HIA TGRS S0, (RIHER B ELA ™ L BEH,
BIFIHE R, R0, RESH A B 0 2.

3.1. Zighbee

3.11. BAREN

Zigbee IXANEVE [ 2 SR RIUIER AL B, @SBk Zigzag 17 EREERAL (S B, AT LRI &
T —FREE RS RE A IRThFE. Rl (RRAR TN HAR[9], T BA 2 R T ol 4zl
FREANMN. TR TIRE R AN RS RT fEEf SR, WA Zrmis. IEEE
T N XM (PAN) TAEA ) IEEE 802.15.4 £ AR /2 Zigbee M)A, & k#E 802.15.4 Frifk, fEHT
AN A B2 2 TR A BB S BE A5 [10]

Zigbee [ ANF SRS, EZAH LR LA i1 :

1) KTh#E, TAEBIELLT, Zigbee MEHIE AL, AHMEBERA, FrUME S MBCRINRIREL, FELT
1ERET, Zigbee i A b TARARAE S, {£15 Zigbee 5 5 AEH &, W@ 5 5T B il v] LA
6~24 AN H[10], f: 1 70 F B 0 2 B 46 v b R JRR 0T

2) REUAS, KRB FA M, FRIREEREH AR ER, JFH Zigbee h UL L FIZR, FTLIK
KBS T BA[9]-
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Table 2. Comparison of low-power wide area network technologies
= 2. (RIEEr HME AL

AKThFET M (LPWAN)
AR LoRa NB-loT Sigfox Weightless
B35 (km) 3~30 ) 3~50 2~5
ES <1 GHz 1 53 A <1 GHz <1 GHz
BmER 100 bps 65 kbps 100 kbps 30~100 kpbs
BARY A 200 k~300 k 10 k+ (FEAN/IIX) HH =)
REXH OTA & 2 2 2
BEER A BA B A BA ATF
R ($) 8 5 9 2
Th#E 3~10 4 10 4 3~10 4 3~10 £

3) 1K# =, Zigbee 7] LAfE 2.4 GHz. 868 MHz. 915 MHz ik b T.1E, 437l BA f ik 250 kbit/s.
20 kbit/s A1 40 kbit/s P&, HE T L ARIE F AL MR 1 N 2K .

4) MZERER, —> Zigbee ML AT AN 1 LA 254 DB, BB AT LRSS 4h
254 UL HIERE, (R4S T] SRR L 65,000 1T R

5) ZAMELF, R4tV =R e, BT e BN SEHE S(ACL) LK @ Zon 2 b it
(AES) AR R IS[11], AT LRGN 2@ bE, i 4% 22 47T LAAS 2 ST A ) OR .

3.1.2. XEHAR

1) Zigbee Hrill R

Zigbee WAL T —ANJET IEEES02.15.4 krif MAC JZ2F1 PHY 25245, HE AR Htn F &
2 f7n[12]. Zigbee BREAFE iZ3ER E5E SCT N Z RN JZE, XFEHI 2 BT AR UL T To LA B A M0 2% ot
RIHFEMESR, KAt I A . WEERIMUZMRIRE, F BB SR T2 A& f i
. AR SRR . R AUE RS BRI ARG AU R S [13]. MAC &5 TH8 2 R4 I Ik
10, BRI IO LR B BE I 0, dEATORIZLSl, W ORAE B2 (K B IR 25 Hh nT DAME R BRI . R4
J2 R 8 F JE SR AR AR S RO S SR P R 55 S, W AR 58 O SRR B N S AT S5 . L SCRE TS
SLFHHESE, Zigbee Bt £ G 2 LR P AL RIS =, SR At G D SO B T R

2) Zigbee P& HIFRINER

Zigbee A =FAM T, BIEMZE. BOIRMIZE AR 25 [14]. BT ECE — A Zigbee Phiff
BT R — AN B AN LI B o R T BB N X 2% iy A T A VA Bk, i EE R R A A
KR 2N BIARINIES, BT NREIERE R, 2 fEE X, XS ~Z&umis&n]
PABIN Zigbee P 5 B 125, 2% BH 38 98N W2 3G NPT RE 19 s 28, 7 R 2878 25 O BV L, 2
Wz, BT HE S T SRS B . WERELE — /N A &R, AIREIEN RS, M
HRRRE AT RS — AN /NI B e 28, B A BT E IR BRI AR T, DA AR N 2 B KR FE R AT 5E P . 48 4A
MR AL TR T B AR R R I HLI T RS
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Zigbee RHJZ (APL)
Zighee %%z (NWK) Zigbee i
IEEE 802.15.4 MAC 2 \EEE
IEEE 802. 15. 4 PHY ! 802.134
Figure 2. The protocol stack structure of Zigbee
[& 2. Zighee Wil #%EEH
3.2. IEF 4.0
3.2.1. BAREN
WOF R — PR e T R, 2 SEILIE 5 IR TC B A% 4 1) A BR Tt bR o e kA 1
(FHSS). B4rZHE(TDMA). 5% Z HE(COMA)ZE 156 H AR, fE/MEENELZMBESEERSFL

[R5 B AR 4. £E 2010 4 7 A RATHIEEST 4.0 AR S B PER, RIS o2 oK i, B R R
UL, R, RUECE 3.0 FROA =R S T — M (IR DO FERE 2 [16] . DUFELL Z BT AR FEAR 1 90%,
HAWARK I ThAE, FEHLDIRE, UL, WA @ LR, JFORTE 100 ms, BUEHRNAE 3 ms
AT LSEBOER: . WEF 4.0 BOFEEEE BT UL E] 100 oKL b, $H AES-128 InJraX, Hn s n g 4.
WA — SRR A SRR SR, 7 XUCTEAE , T H I TARAE 2R PE M ISM A b,
I REAE AU (S 5 B E 1S S [17]

3.2.2. KBEEAR

1) WTHIRGEHR

TSR TG, ST AR AIE S RO k%, B REEE . (RTFEMIRE s, HE T REAEFN
HER, HW BRI, TG T T EOEE I AL, SERLEE PN B )RR
FERRE . BEBE T IT, FOSTEMEET W& Z B REE, SO WU, BERSTCE S ERIE. W
FRAFVORTE, AIEER P A PSRN P &

2) WO

RO P H JE 75 (Baseband)  BE B S FE(LMP) . 12 %5 B 2% & BC B 3L (L2CAP) 2k 45 1 - 1l L (SDP)
A TR N[18], BN EEANIE S RIT (ALY RF

FEAT PO AR TR 2N W 1508 IR A B S 042, DAT RGO o XA ML [17] ] Sy i 2 s 40
HITHEP A ELE R 750, [FIGTH A B (SCO) RIS 25 JEiEB2(ACL), SCO ] L& 4iiE & 7 2t B AL AL
Wy, ACL R REALHEE /2. BEB I, BN EN EMNMKRIZET, MmIsE ME&
2 FRE RSB B, ARSI IE AN, EHAER A, PHERNER T, N TEESRE
&R, BEEA BERS, FEA TR T 5 & B ERE B 1 B EA ., 2 E AT
FAE S HEE AL RS RIPML, REFHARRER R B —AN 5, eEra H A
WA H SDP, AIRAE ) 3 & &5 SRS R, IR 4 s IR IER A RE L.

3.3. {RIhFE R B LB
#0192 3, % Zighee LT 4.0 HATHEANS BLAYLLEL
4. ARThFETCLRE M~ TR AR T R0 5%
PR A R F 1999 FFIR I, B HUR TLBC R AU YT . 2005 4, 7ERJBHIAAT IS B &
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Table 3. Comparison of Low-power local area network technology
7= 3. RINERFE MR AL

BRI hEE fEmEEE i MR E etk Mm%
Zigbee 1% 75m 250 Kb/s 60,000 [ ik
BT 40 [ FHi$ 100 m 1 M/s J=9 P BiaE i)

g B, IERIRH T BN BORES, B SCRNER, Sk A TR, PIBRMAN R R T
RFID $ A B o 1 il A BB X B A R AN W7 AT T 37 MR (R AN W K, e B o A 8RB 4R
Fer b BT IR LG, AT T SRR O, B g K. H AT IRE I AE R, Tl
BRI AT G RhAE 7 AR 3] 1AL K e

YIBRI T AT V2 I R FRAE G BR AL 2 R I & AU, 51 R R 3N T4 )y A= J7 AR AR 38 7 K
TRZICE[19], S INBAAE N P0EE R (0 B B ARG 40, X ABRIN AN B 2 [ EAT 5 B i 5 28I, BN
I, BAORYL, SFERGE R AR SR E, RS, B TR, A, BEE,
K EDR, EHOE M1 7 2 ST N T I8 HOR o DI R TR AR BT LA AR R, —
KREWT 4.0, Zigbee Z5MMH s &4 77, —2%2 LoRa, NB-IOT, Sigfox, Weightless % B 85315 /7
X AT ARKE L AR BRI TR, IRDIFE N T Re B E—%, (HERZHMTRT, W
PR — 2RI T, 7 RIS G BT AR B Tl 5 el WS AE. RN, Bk
FFA AR S IR R bR vtE, 4R B — AP NI 3R . SRR Z RIFEA R B2 iR,
FANEAF B R T B A, ARDHE T 38R 48 AR R 3 X 248 1 AR T B AN SSARAE BRI Tl 3 oA 2 P R
T, BFER R BT R B0 AR R B AR )4 [20].

AT TUME WP R85 75 SR B AR L, H AR R DI R X R E R 2, Ak
FOAT AAr NARTIFE ) M RIS DI AR SR 380, 8 0 & IR 1A T be 8, Ay EEAEHE ROk AT LU LoRa
BEAT — SR 5T . LoRa IARIIFE, MIRAAS, KA HE B A o] DAE SR RO B T TAERIMR i, IRIE A
Bz SRAE Mg E AT AT

E&mE
F R 7K BB FE B R ARV 55 B BE By : e IER 19X 38 FH 5 AR RV AT 7T 2017HY-ZD0802.
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