3.1 AIE2UEY HER3 72

¢ WSNe| HEf3 -4
« AE2EUY HEAI= 08I 7/4IS 2E2 1A4IS(Z2]), 2AIS(HI0|EE ), IAS(UHEHT), 4415
+38)2 0|83l S410| 0|F0{H
* WSNwireless Sensor Network)o'"k|9-| L“E'?'-‘a '_I'l'g

l'u'h‘l"S?\lE’ $—E' ”3 dlg%i%

(B’ HR= 5tx| Y2,
(g

) o é

TCP,| UDP ﬁpeee | é (é) -, (é)

Ethernet, WiFi | IEEE 802.15.4 | (g

B g .

+ MMIE Aol2] 1, 2 AISS IEEE 802.15.48 ALRSHH, 375 O|AM X|TH| AFO| Y=ol

LeEs HNEES S4 - HulH sS4 HE0| F

& 0| E%0]

Lot MNLEE 2t FE uEts fol === SS2'2olM oS
Lot 48t HE= Ol BHOHE HIEIS 2 H|0|EIE Sil6t= S8 AlOIES0)7} &
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3.1 AIE2UEY HER3 72

¢ AM=SQUERIS| HERT 7

HAN=C 7HP YEYaE

(@) sl Pvee] = e
%
(i9) A [l}
aI"cl?' E‘I é w (g9
IPv6 ~ IPVG(6LOWPAN) é é
Ethernet, WiFi = IEEE 302.15.4

(a)

« ASUEYIA ClHIO|A Ato|2] HIEHIE HREE IP SAE +38= FMEY
Sixf 2= AEQUEIIS| CHI0|A HIER/RIL P L1I5943% +Est=s A2 OlLL tHEES| &

Z0t QEAA JHEIHF|SO| HX P HEYIE +85t1 US
* WSNOIAM S& HO|EH0| HEE st= == T 7|50|
ClHiO|A L] HIERYI = QEUIS| NE HERFT} &
MM ClHIO|A QI ASN(SE= ADN)O| =1 INS| CSELR} E4

g9

= UER3 gH|(2t2E)7t &

+ 2AX{2| IPvA(32H|E HA|)= F 439 JH2| F=4 ol 7EX|X] =3l IPv62| =¢0| Eed
Pv6= 128bit] =4 X|7|Z 3.4X 10%8742| SX|SHl| 7I7t2 FAE 71 2

o
T= =2 T AT
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|3.1 AFEQIEY HEYT e

¢ A=SQlE{SUD IPVE

«  AFEQIE{Y CIHIO|ASS HEH SN SAIS Qs M 2M EA7|E2 X2Et
S AIQ| CHHZ(Bandwidth), HIE, M2{At| S Defsl IEEE 802.15.4, Bluetooth LE, NFC S
N dHg 2M 242 EAl 7= HEZ56t
* I'Ixujeﬂ':' ‘?‘t‘ %‘AI7|§0" IPv6 &‘.'-8-2 'r'lgl'l 6LOWPAN0"A'|E 127Byt99-| MTUmaximum Transmission Unit)
£ J1X|= IEEE 802.4 =Y 2tol|A IPv6 THIIE £+=2517| {Igt 7|22 7Hwst
IPv6 &l 7124l o] IfZIS0| &2

O 2 AMR35H= QI \Version, Traffic { BLOWPANOIIA2] IPV6 32| &= )
Class, Flow Label2 ™ E 20|22 S P TV T T 128 it 128 by
T F PL NH HL SA DA
E%oal- ILIO7|, ?11% Header '

ClHIO|A HIERF QoM =412
(hop)g . 8” IP |__]|> IOl %O—I E}_ 70_‘ S\, 3bits  2bits 1bit 2bits 1bit 1bit 2bits 1bit 1bit 2 bits o

“= abits 4 bits

IPHC Compressed Header | o | : w |co|sacl sam | m |oac| oam %] [\%e]
P 7|12™o 2 A0Bytel] IPvEs|EE= % : — —_—
y Y “’,_-"' Context Identifier Extension
7Byte'-r O:r:’% ¥ I%_g,' \, Dispatch Byte g
1Pv6 Hdr
o ; Uncompressed IPv6 Header + IPvb Payload

6LOWPAN encapsulation header stack containing IPHC
compression header
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3.2 AI2QIE{Y 272 EAl 7|18 Wi (5

3.2.1 2}0|m}0]

@ WiFi 7i
+ WiFi= APRAXME S8 X0 EXst=s EXIS2 5t0i3 1222 M 8L U EHIE 714

siF= 7122, AP(Access Point) 22 StAZHHot Spot)2 EdHA] QlE{ullof X4 E
WiFi= IEEE 802.11b, |IEEE 802.11g, IEEE T

8
= 0|28 X2 3661k 60ck CHE S AtZot=e HEEE e &Y

- AEQUEY SAlof| WiFi 7|8 0| 0|8&l= A2

=
£E5EE MSBsta, cret WiFi #Z0| EXHsHA| Ciet S41 &4
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3.2 AFE2QIE{Y 2| EAl 7|18 -
3.2.1 2}0|m}0|

@ WiFi &
« OlT2lAEZ X 2 E(Infrastructure mode)
2.4cH ISM THHEE 2.400~2.48361 2, 83w CHHOI 5t 7HS| RHAZE0| 20 S 22wl LSS

5wy 422 HIXIE & 4 US.(13712] < 0|)

WiFi AP= 13712] ZH'2S AR 20f ZH(interference)0| 71 X2 zid &2l siLIE MEtd
0] 2to|mto] St 7ol gictH, Ygkdoz 1M, 68, 118 M Sofl sttE Mg

( 2.4a1 ISM THH2| zHE S )

1 2 3 4 5§ 6 7 8 9 10 11 12 13 14

2400 2410 2420 2430 2440 2450 2460 2470 2480 249 2500
GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz

« 0=E 2=(Ad—Hoc mode)
WiFi AP @i0| C|HIO|ASO0| &F AEXl= 8%
eio|mto| Cluto|A & ot CH7t 2to|mfo| AP HES ot=E A

il
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3.2 AFEQIE{Y 22| EAl 7|8 Wi )

3.2.1 2t0|m}0|
802.11af

@ WiFi 2& o O T T .

802 1 lo/oc

802 llod
,ﬁm)))
GOGHz

54 1o 790 MHz
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3.2 AFEIE{Y 272 EA 7|& Wi (5
3.2.1 2}0|m}0|

@ WiFi 2=

T LE

+ 19970l YES IEEE 802.11 EZ=0| Z|= BN

« 24 dolg A 20N 1Mbps 22 2Mbps?| T4 &2 40| TS Al Y45H= ol21E Hoi5H| Igt

IEEE 802.11-1997 FEC(fowward error correction)S &2|&t,

+ B2|AIES s Wit HelM(diffuse infrared), Fht S8 Axa|= AHE(frequency—hopping spread
spectrum), 12|10 CHO[EE A|HA Amefc AHERH(direct—sequency spread spectrum) 7|&S #8E

* 5ot CHHOIA Z|cH 54Mbps2] HIOIH HE £=5 HIS
IEEE 802.11a © EEE 246 i hb] ZH40] 1 J7|E EZ0f HlsH 2 MEXET) 0 BHE
© £27l2/0] Foi=E Qs Holi=0| E2 EHHoIM= MH|A FHO| HHHeE S0

+ Z|=o| EF0IM HolE At SUS oiA 2 wH(direct—sequency spread spectrum)S AL EN|E
IEEE 802.11b 11Mbps?| ZICf HIO|g ME £E8 HZ
« 2 HEC| S4Tt 714G 802, 11bE AAlY MU BEO 2 YOISHX|A| BHs

* 246w CHHOIM Z|CH 54Mbps2] £ 2 SE}
IEEE 802.11g « S2|AS0M OFDMO]l 7|88t X4 gAIE 0|85l 212, FEC 7148 0185l 802.11b st=Hlojet St
* 2462 7 OlF & 7IEQ Exl= HdES
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3.2 AFEIE{Y 272 EA 7|& Wi (5
3.2.1 2}0|m}0|

@ WiFi 2=

T LHE

+ 7|1E2]| 802.11 E=0 MIMO 7|&8 sl A58 /iMSt Z=2

IEEE 802.11n « 2461 Y 5o L 250N SESHH, 2 E Y (beam—forming), 2 Q& channel bonding) S2l 7|18 &
H H8%t

* Z|tf 600Mbps?2| MEALEEE A2

* 802.11 &S J|HE 222 802.11nS 7|Hte 2 &t
* 4A0mE AFE5H= 802.11n0f| HI5H O S AHISS 0|25HH, 5e-CHH OlAM SE

IEEE 802.11 i ) _
% |+ 2 erHmixie) BZ A (spatial streams)z} 256-QAMO] 0|2 T HX 7|8 S8 01
* 6.93Gbps?| X T& £=5 XA
[EEE 802.11aq | 802.11 E=0ll thEt M22 22|AEs Holft 2=

*  WiGig(Wireless Gigabit Alliance)2l= 0|22 22|= 0| Z&¢!
* 60ct; ol (HES E25HH, 2| M4 £ = 7GbpsY
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3.2 Al=

3.2.2 SRFARMHIZ 7=

1) EZEA(Bluetooth) 7H2

E 2AHE| S 7=

€3 Bluetooth

« EREEAE 2 720 dIo[ELt S, B4 S nets i AlEskH= M 7|=(2.4a0)2
19943 O|2l&0| JNLSIRCH, ADIEE, LER, PC FHEX|, 0|0{Z Soil 2| 0|21 US
« XHEe| SEREA ADLE(Bluetooth Smart) 7= ZHEt 74 AFEQIE{Sl0f| =iEtst 7le2
z2g2 w9
( ( EEEA(Bluetooth)2] & ) h
— s 24Mbps
. c’ - | SE==A40 XZi2d(BLE)
sho|A L=
R\ S2EA 30 24Mbps
S=me=A20 2.1Mbps
S==A 11
B N 1zt e
\ J
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I 3.2 AIEQIEY 2AH2| Sl 7= Blgftg;th‘

3.2.2 EREAQLHIE 7|&

2 XFX™ EEEA(BLE, Bluetooth Low Energy)

+ ZHtA ClHfo|AA S| FFof wat, £

7|22 XTHE It B0 22, g gﬂ éﬁﬁ

2012 BT4.0LEO| ZA|S|0] AFSQIE{Y o

o| glri/gtAt0] E7lEn US ol S RAAX)

. BLES| szl 7|5 oo @ 8 <

BLE are targeted to be run with coin o= n =

cell batteries (630mA) GBIuetosoﬂgg’ . ; e S m =
GFSKiGaussian Frequency Shitt Keying) Modulation SEAO; conaronn E’ %

for low energy consumption aoee 508 <@ § P s
Transmit power between 10~20dBm ot i “m“" %F' o Sia
Range 10~30M &7 e e O
3 Advertising CH, 37 Data CH =] 44 @ UlY 3
Power consumption 0.01 ~ 0.5W B R RS e o o 205 L
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3.2 AIEQIE{L 27 2| EAl 7|= € Bluetooth™ € Bluetooth

3.22 SRFALLHIE 7la

@ EFFA 7| Hlu

« EREEA ADIE 3|C|@Biuetooth Smart n 3 ﬁ -
reaayy= SHLES| EOf| S QI SF ) Bluetooth » QW
E A (Ciassic Buetootn2} SFFEA Ad} =" (é L
EE Z&st A2, UX TF0A g %
HOIHE & = US o oy
I T cE

security broken key exchange™® secure pairing protocol(ECDH)
throughput 0.2 Mbit/s 2—-3 Mbit/s
range 10 — 30m 50 — 300m
power consumption 0.01 to 0.5wW 1w
faster connection 0.1s 5s
smaller size very small small
lower cost ~$2 @ 5000 ~$7 @ 5000
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I 3.2 A2 e 2AE| S 7=
=

3.2.2 SFEALR H|ZE 7|

=T 1
@ E2EA 42

« EEEA SIGE 201449 128 EREA 42 AUg ZA

- BEEA 42 FQ EX
S85A 40 74 thy| TS £571 2,581 37
&Mzl EF 108 571
TS Al M= ME&F U HiE|2] Ad|2F ZA
QlE|Yl Z2EZ(P) X|§
Ol Z2EXZ X|¥ T20l(PSP)
SEF5A X3 MM E£= CdHo|AZ} 21F Qlgulo] &
Pv6 X2 JHE M 2 CjHiolA BLHE s
WiFiQ} ZH2 £Z29| 128bit AES 535t 7|& Moz

xHEY

ool
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3.2 A2 e 2AE| S 7=

3.2.2 SRFARLHIZ 7|=
® 552 fA| HE/ZR
- HIAl HEH3 7|1&
OlE{UlatS 0|5HK| ¢ 7|7
HAl ==2 7|7[0 ‘JQE* 2t =71 HI0|EIZ Yo M2 MZOol|A X0, 0|S0| XIRE
T L9t L= AO|E Qs Aoz . b

ol A5t S0l s

o 5 il a

« 'SlHMARIF' HIAO| SREA I EQ3

=Y Hl0|e 5|EE Sall H&sk= WERHT 7|s=,

S 51E9| 7{H2|X|E Ho{LIH S4I0| =|X| s,
SEEATL AZQIHUI HEst 02 £40| *JU2Lt,

MB|A FHH2|X| 2X7 dE2E x
SE2EA SIG= 201449 'EZEA AQIE O|A| 4]

EQZ OF 2 Aldotn, HiA| UERKZA 7|89 A8

E1e= $£I‘§;!(2016%j Ol &)
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3.2 AIEEY 22| S 7]

O e

A
=

3.2.2 SRFARMHIZ 7=

h

+ CHIET 2 MEfo|Lt 7|k, HIMT|2] XIS EelStLE £F SXe LSS M| Hsh FI1H
o2 MSE HUl= X T
. 2E2EA H|Z EX ( H|Z &8 AML2I2 )
=554 409 BLE 7|g =212 = THEAN 6l Z
=552 2ES 0FF HA US £+ US
1~28d &2 Mgt 25 714
? £8 52| s dE

OiZ 'ofolu|E 2 'LofHio|" | HIO|E

KB A HIE | SKHE =T

I
i
5]
[l
o
Ity

Sl % SR EA|Ax
HEIANAEIR  "OIH|O|H'
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3.2 A2 e 2AE| S 7=

3.2.2 ERFALHIZ 7|&
© E2EA HIE

« RFIDL} NFC2} xt0|H

Mu|A FHo| M F1 AHlEskE MB|AE MiEshe Aol E0I-

UUID, major, minor 2= 0|&6t7LE £=AIAS M7 |E 0|8dHA ASEE MUIA XME 7fs
Oi=2 Ol0|H|Z2 UUD ol Z2|HAS 1 US(YEHEQI BLE HIZ 12| XI0[F)
7= 2t=E20|=4.4 0|0 A= Ojo|H|Z ASE f4l6k=E AT 7Fs
= A=EZ0|= 5.0 Lolipop £E 0iE2| 0j0[|H|Z S| 41 & SAE Tts
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I 3.2 AIEQIE{Y 22| Bl 7|& 8% e

IR tpecd
. . 800% wzz:::?"m
3.2.2 E-?-ﬂE_égl. Hl-?._— 7|§ —~limitless

pOSS|b|I|t|es

@ ETEAS

- TS /T 20 % : S &5 IR SHEE o
=

£ 450| g, Aol o ©2 7712t HZE
7ts. > 222 = HI0|EE HES= SHECRE FHS &S L

« TS 72| 4 EE  MTH oM 2 40me| TS 2| E X[EE. JHUE AMM2] 2o
C}st 020(Online to Offline) AH|ANIAM E2EAQ| 20| YO HoZ 7|
« HZCOCI|AE Z22F gH|f EHEF : CIFSH H|2 AMH|A &2 Il
- x| HE(GPSEE0| 2758t ZE W)Lt URL S O Z2 HIO|EHE HEE + Ao &4F
O|Lt RUXISxt 22 F20M MER Md|A2| SEO| of|2F

[7IEl HIE 7S]

« 71719} QIE{Y SRARES ATt AO|EI0| B 1 BZEA HO|EL0| OFF|HIKE B2
A 7)7|9t SAREE XY AZsH AOLEZ0|L EHER OIS ALERIEIU(0T) 717ISE
o=z ROjE 4 Y= JIs MB

© HIAl HEQIT XIS JHM0| BRSt B2 : M2 ADE H0|1 ¥ 22 HoiSo| WS

=]

Ht2 £ U=, ER5A SIGE 8l 0|2 /Y = &
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3.2 AEEUEY 22| S 7|
3.2.3 RFID & NFC

A

& RFID
- RFIDQ| 7|& &Ml o
2|Ci7} HOHE YA Ef 2 2B OILIXIE (o reom (| oo [ | dineme
ol2st0! Zol MAE HlolElS 2/dZ gHatsto] - O W —
HEE NYs(4s) & \eoe s
RFID AIA%'S 2|, Ef 2, D|SYoiR PAE | SR o ——
x|l 2R % 0|2 ol mlet £58 S5 SEHo2 LI+
BHsEse HIOIEE = o X HHEf21S 0[5l ClolE & H2lE S
SEEC tief2]7} A0 Qlof MME S8t A0 7Hsaind, Hlole £M2E0| 0= S
Mo Ho[EE BY & US
* RFID i+ EX
Fhp 135KHz 0|5t 13.56 MHz 433MHz 860MHz—860MHz 2.45GHz
= 8820k 2ot/sEEE] DEFE /=22 ZAH|0 | /XESXE REEF HAE/DFI=
sSE/45 +5% 5% =558 5% *=/55
B4 ISO 18000—2 ISO 180003 ISO 18000—7 ISO 180006 ISO 18000—4
“l AMEUEAoT)e] OfH COPYRIGHT © 2015 St2ASQIE{42 8. ALL RIGHTS RESERVED.



3.2 MELIEY 2H2| B4 7|8 o) [

NFC

3.2.3 RFID & NFC

¢ NFC
* NFC= 13.56m:CH2| RFID 7|&2 Y™AIZ! A2z H g 28 St 7t
— &17|2 M| 25 7HSSHD, 10em 2ke| 2872| S4lE fIet &48| 8lo] w=A| S4l0| 7IsE
— 20025 & Sonyet HYet= NXP BIEX|7F S22 ZHERRIenH, 20043 NFC ForumO| AE
2 F 7la7ie A 433t 24eHE(ADEEN NFCE E=THA tiE=tE)

{ NFC Forum Specification O}7|Elx{ )

el
mo Jpu
P
02
0z

Application Documants (.a., Bluetooth SSP using NFC)  Applications

Digital Protocol
RF Anslog

147.
AMERIE{H(oT)2| OfH COPYRIGHT © 2015 St 2AFSQIE{@#3]. ALL RIGHTS RESERVED.



3.2 AFEQIEY 2742| B4 71& o [

3.2.3 RFID 3 NFC

¢ NFC
+ NFC Sxtgc

NFC

=

LS

ojo & 1o 2=
(Peer-to-Peer)

= o) NFC CIH0IAT &S Ho]e] $4410] 7Hs
217t SXIXIQI RFEISE A0} 5102 FajAoe 2

EX) B&ud Jielss 52 S8

2|H/210| 2=
(Reader/Writer)

RFID EfE 91Al5}7| 9f5t 2|d
RFID EHT1E QIAI517| $J3t H2d0| BR
EX)ZT A HHAE B0l F= 20T So| 28

7I= of|E2f|0|M 2=
(Card Emulation)

148

7|1Z2| RFID F1=X{E St
HgE30| 22 glct

EX)MEIIE, uSItE, LEF S
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3.2 A2 e 2AE| S 7=

3.2.4 X|1H|(ZigBee)
® 7= 72

A= QIE{Y Clujo|AS Ato|2] Silof| ER8 S+t
HE BE 712, 28/MTH/Mu|E/2HalSLE
- BE=Z2 otLE 50| 20| =0] 1998 R E 7|

— 2000F0f X7t MEH, A HIEXZO| 2et #&0

802.15 3 &0 NIt
2005 X|1H| 1.0 & &t
(IEEE802.15.4-2006)

Application
Profile

Network
Layer

Media Access

Layer (MAC)

Phys»( al Layer |[dd

@ ZigBee

QITAMNSES 12510, Z7|8RE RES| &
X|gF5tH IEEE 802.15.4 7|Hte2 M E
ZhEr 2002401 X|2H| 20| A A2l
| 22|75 diolg] 3 ASE sl IEEE

( X|7H| ZEEZ AEH )
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3.2 AFEQIE|Y 22| B4 71 2 o

3.2.4 X|1H|(ZigBee)

¢ X|H| EA17|= H|2

=l= L2
X|71H| AEHS i
oyt 2006401 ‘X|TH| 200611’ WE F, 2007E ‘X|OH| =2 3 @R
Igbee Fro e
9 X|7H| =2&= X|7H| 2006 C|HIO|ASD} &tFi5| S8t
A 28 o220l 7HA(ZigBee home Automation)
2009 X|7H| Z2l0|AH ALl RFACE ZHAA|HO0| HHIINAHIZ | HAEMOE Slst 74
O 2 A AEIESEX|E Plot Zictst ABS FO|
ZigBee RF4CE s = . : =z y|Aa0 =
2 dgr L LS ALSSt, 128bit AES 253} 7|22 0|86 2ot X8
0| AEH 2ofl= ZRC, ZID 5 7He| ==2u}j!o| =xj
ol x|zl 22 20291 Smart Energy Profile 2.02 $85}7| 2J5§ 2013¥ &&
El AR
ZigBee IP IPv6 7|t 4TIt M 0|3 HEZ 2T MoE st = JfUAEFOZ NT C|Hio|

ASS QU 2E HZE AAHE

IETFC| 221 &3} Ziat BLOWPAN,RPL, TLS,DTLS Z&

150
- AEUEon)o| OfsH

COPYRICHT © 2015 St2ASCIe{ i =E]. ALL RIGHTS RESERVED



| 3.2 AFRQIE{Y 22| BAl 7|2

3.2.5 Z-Wave

¢ =R

+ ZenSys7} ZZ0] E/0f 2005H0] BHS0{E! Z-Wave HzI0|AA0N L S0 0|Me| @]
B2 AESS Y8 HH BN JlE

* 908.42MHz(0|=) & FHe| Fois WMHEN M SESHH, ITU-TO|A sub 1 GHz LS £ Cld}
O|AE st 1, 245 BEFE(G.9959)22 SELK|0 US
ZL{O| M= 919.7MHz, 921.7MHz, 923.1MHz7} Z-Wave =2 &21=(2013E 12€)
=Zhet 2. 4ch 1t 7[8e] S41 7|01 dlsH
ZIMo| g2, ( X|3H| Z2EZ AEH

9600bps~ 100Kbpse| F&E
« Z-Wave 7|7|&E2 &2 U EHIH JoH
CIE YiHe| MEot: S2H40| Fo{LiH,
=31440| Z0} #H0| U0{E 30m HEQ)
H2|0IAM S4l0| 7hs8

PHY/MAC frame | Preamble | Sof | Bye1 | Byw2 | Byw3d | Byw.. | BN | Eof |
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A
3.2.6 7|Et S 7=
@® WPAN
* JHQlo] ESsts R0 U= Chget FHIE FH22 HZsh=s UIERTY.
7|E8 74 dErt SHE R MHHES ASstH HUMPE £ 8 52| POSHIA F4
50| 7hsot=s st= 71&
0= H7|HXIEk3|0l M IEEE 802,152 H&ESIE FLIE

+ WPANS| %
X7t MEH A20] ZHE W0 B2 24 HES WS

E L
Ao S0l XL {FUiE &+ U= 2lo12{= ClBto| 200 B30 ALE
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3.2 A2 e 2AE| S 7=

3.2.6 7|Et S 7=

@ UWB(ultra wideband)
 UWBE ZAIE g0|H & A ©X|2 Foi0f cish 24X 0|22 SI125I1BHA, 27{2| 2" S
M2 J7|=2 HEZE E
- UWB2| EZI
=g 400~500Mbit 7tX|2| T&0| 7hset M= 0% #ﬁ
O &2 HI0|E] HAE = XX 20| Al:
= HiEE E25tHAM SAIHESH0| NfEe
1t S 3.1~~4.861. 722~ 10.2GH.. o{oé_. 41.3dBm/ M
AEA 20 (Impulse radio), EF =0|21(Time Domain), ZH2|HZ2|(Carrier Free) 2& S&.

* FCC

UWB 7|z dS3E 5I83IHAM UWB &4 2| 20% 0] RUFES 7HXIAHU E=
7

UWB 7|§% f%‘éh_ S01719 A=) NEHet MriAs) 7hs
|
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3.2.6 7|et Sl 7=

@ WSN(Wireless Sensor Network)

© AFEQIEY HOIIME MAME R85 UEYIR, AISSE H7 ML £33 J|22xo st
TIeE, olSt, FAM, MM RE2 Cloke S8 JiLo) BRES 7|2
. MMZ SAE HEE 7H2510] 0|F HASHS AH BM 244 EE| MMLE, 0F 2850
QHE RIS A3rc2 AHE YEYS
RFDSQ| LIRS Zalstn Yo, BE A2 HR= UtC|= £ YEYR 7|2
. MR ABQIEY 722N WSNS Sail +E A Co|HE #R2510f 382 B4 A7|T P2
MRS 7HAS B 4 U
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3.2.6 7|Et S 7=

@ WirelessHART 2! ISA100a
* WirelessHART

S8 A= L HOE gt 6 sS4l 4

IEEE 802.15.4 7|8t 2 4aH, ISM BHE CHHO| M SX¢ { WirelessHART AN )
128bit AES 252} 7|12 AE5H0 ¢S5}

Mesh Network Topology A|&

7|& HART &Xx|e] AT EQ0/ =02t S35t E

Host Application
(o9 Asset

{ WirelessHART M= )

155'
M=2Ie{UoT)2| OfH COPYRIGHT © 2015 SH2AFSOIE{W§ S| ALL RIGHTS RESERVED.



3.2 AIE2EY 22| S 7=

3.2.6 7|Et S 7=

@ WirelessHART 2! ISA100a
* ISA100
IEEE 802.15.45 7|8l = SlH, 2.4ak ISM Y= CHHO|IAN =&
ISAE CHtst {*_fﬁ% HEXT H2HHART, Profibus, Modus&Foundation Fieldbus)at S2t0| 7|
SH=2 194530 A& E |G| TH.

(ISA100 M )

Asset ISA100 Wireless Process
Management Gatoway Control

| v
' \ - !
: i ‘
- \ .
"\‘\ \‘l ’,’ \\ ," \\~ ‘f \
o P \ / b L
RN A TEE |
ISAIOP Wireless : 4 . . \‘ Devices
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3.2.6 7|Et S 7=

@ WirelessHART % ISA100a
* WirelessHART EZ1} ISA100.11A EZ H|

SUst M52 B

< BZO| Xj01HL 7|Z0| QmatS e Al Liet
hRR P Qlmels Ax|sHof B

STps0] 10mWE BHE

{ IEEE 802.15.4 7|8t2] WirelessHART , ISA100.11a H|u )

= WirelessHART ISA100.11a
SE3 HART 7[gt NE3E
EHARE HF TCP 71¢te) 85 T8 UDP
HES3 A3 HART 7|¢t £4 A + 0y 2LE0EE XIH) IP V6 + Uil 2i$S
diojElg=a Pricriized-TDMA, C-hopping CaMA/CA, C-hopping
82| A5 IEEE802154+FHSS/AFH IEEES02154
Fho= O 2AGHz ISM/20-250Kbps 24CHz 1aW/20-250Kbps
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3.3.1 A2 HEY R
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3.3 AI=ZUEY MEY S 7=

3.3.1 A2 HEY R

1Mbps
Cellular N/W
100kbps (2G, 3G, 4G)
g
8
10bps
few m(indoor)
Coverage
- 0= thest /x| 37|12t 20| thest HIojE MRS siFE| 23 7|12 SH glo| AlﬁoHOF
St= loT XME 200l MElsiH, 2 SS20I2 & U 0|oMX| MH|A, SSXTA 2 7
£t 2| Tm O MHIA, ADHE Zx} MHIA, EAZIA 7|45 So| 217 ZE MH|A S
ol ol& & = US

* LoRa2} LTE—MS 25 loTE X|Hst= 7|=0| X2 1 Mof|A] 2FZte| X[o|HE B
— LoRa= Long Range loTOl| E3tE ™=, MU, "2 MEEEE 71 = E7He S
Aol F2l8t 7=
— LTE-M2 LTE UIEHZ 7[8t2] IoT S4l 7|22 &A|ZHdE1} 0|S 0| =2 EHEE 713
« 2L} O|SEAALXISE LTE-M, LoRa, NB—loT S2| M|7IX| EAlLtAlCo 2 MH|ASIT UCE
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3.3.2 AI=EQUEHY BEY FV|=

@ LoRa
* LoRa2| 0|&2 Long RangeZFE{ 0|F X|0{ RClL 0|F EH & &+ UK F7{2| S4loj| S
71
* LoRa= SAERIE S7HAI717| fls MTH £42| chirp spread spectrum HEYA AL
« &9 ABUME battery lifetimext capacity, QoS S Z&EZAI= protocol} architectureE 7+

Class B Class C
(Baseline) (Continuous)
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3.3.2 AISCQIE{ul Mot 17|

1) LoRa
» LoRa:= C|HIO|A LS| @FEZ10] w2} Class A, Class B, Class C2 LIH 0| 2t Classof| sHE &=

MH|AS HEES

« Z} Class= latency2t battery lifetime2] E2j|0|=E2= 2A|0f| 2} 22 5|=0| Class A= 7}& =
= battery lifeg 7}X|X|2t Mgt Q1 Uplink Z1&& 7HX|12, Class C= &4 uplink2t downlink2]
40| 7Hs8HX|9 C|HIO|A L] battery life= 71HEE &2

* Class B= battery life2} latencyZ} downlinkZH&0]| w2t ZAE=ICH
A
161

« Energy efficient with latency controlled downlink
* Slotted communication synchronized with a beacon
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* Must bo supported by all devices
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Battery Lifetime
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3.3.2 AIEQIE{H ML F1ei7|=
@ LoRa

e Class A : CJHIO|AQ| QfElsF EAl 7S uplinkXI&S &
window2 A3l A|7{ downlinkX™&E st MHZEE

= uplinkd&S 7|CH

RS T 5 7He] &S downlink receive
| 2t= |0|E{7} O}=] Ho} /IS o= .t

|HFO | A 7} downlink K&0| EHEe

* Class B : Class A0| random receive windowS F718t Zdo &2 C | oS
& O|AE AOIEHO|ZEH AlZ-=7|8t

=
&t A extra receive windowZ openstd, 0|2

beacon AlISE HEZ

* Class C= receive window?} K& =0| Ofd wf A openk|| Ut 2222 AHX|E uplink X4

—. O

7} downlink®&0| 7ts

* LoRa= 7|71t S7|18 % 227t 211, x| cist 2L|E{Zl0| 2 giCt EESH Sensitivity 4
0I Z0IM NoiseOiI 6&1, 10Kme He HRE zh=C} MARET 0| X0 10EW}IX| AIRE
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@ LTE-M 7|&
« LTE-MO|2t1 E2|= 7|&2 1oTE #st TE 7|22, LTE-Me| 2 HE2 LTE-
MTC(Machine Type Communication) Ol I{ , 3GPP(3rd Generation Partnership
Project, MA|0|SEAEZSIE 3|0 BEE=5I6H 7|
« Xl Rel. 137tX| =S Zlst Ut HHZ|X|E A7, M
o=z tHY|e] EXEE HF= WS ZSHE Cat. M2 EESi6H /IS
* Rel. 132 LTE—M2} NB(Narrow Band) LTE-M 5 7}X| &2 =&5ln S
— LTE-M (1.4MH2)
— NB LTE—-M (200kHz)
« NB(Narrow Band) loT= 7|& LTERC| &2 tHH= 0|&38H 150 kbps 0|5t2] H|0|Ef &
& &2 8km O|&2e| E7H2| AMH|AE 7
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3.3.2 A2 HMEY FoiV|=

@ LTE-M 7|&

« LTE-MQ| 7} 2 S8 2 0|SSLAII #F[sHES 7|1E LTE HEHIE 2 28 &
2 olfk= 7

* LoRal| F1xH|&0| XA =Ct SEX|EE 7[&E L'IIE-.-JS.E AI25H= Z{b= H|mE 4 ¢l
= F=20|0, LTE HERI ASA| loTMHI O B2 AlZHof| XE2E HI0|EE &+

Mabr| 2ol 7|= E2iEl xz2|of e %‘2 0|X|X| 4=

164

A=E21e{W(oT)2] Of5H COPYRIGHT © 2015 SIS 0153 S| ALL RIC



3.3 AIE2IEHY MY Sl 7=
=2

3.3.2 Al=QEY T

@) LoRal} LTE-M 7|& H|2

1658

LoRa= 900MHz2| H|HS LHHS AHEStL, LTE-M2 7~900MHz2| H{UFS ALE

LTE-MZ FHHZ|X| SHU|A T= AH IA7} s E OH-IE} HIHFHe| FOI+E AL
17| m2of Foj4 ZHdo= oI5t EAIZAI| X5t g ol AF=S D} St EAS & 4

Q0] LoRaOAM= E7ts¢t EIHFOI*OH l'-H°f Ho7t 7tsgt
StX|2F LTE-M2| EAl 2= 71240| LoRal| Al 2= 7IAHELC} 48 712 =2 A=
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3.3.2 AIEQIES B H1ed7|=

@ =L AFSQIEY M2 oigt
LTE-M

HB{2IX| “3Km | ~11Km “11Km ~15Km

HIOIBIHY | HISGIH] | etaices o15icHe]
EIAC | 8-G00MHz | 8-000MHz | UEZmA | LTERIS

100MHz | ~500KHz 1.4MHz 200KHz
SMEE ~100bps ‘T ~10kps ~1Mbps ~150Kbps

Roaming No ‘ No Yes Yes

HESR) 424 q0d | 1o 1088 104

7 718E(8=) CUHES 2016\ ¥ | 2016\ 3EY 0 2016\
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3.3.2 AISCQIE{ul Mot 17|
@ ZLH AI2QIEY M9t 55

O LTE-M + LoRa
o AFHX} : SKEZ
* 2016'F LoRa TZUTZA=/MH|A THA|
* LoRaQ| Fut ZHIZH| siZ%A| : LBT(Listen Before Talk)&4!, xi'2 hopping,
TSHA| XSHES 7Is
* LoRa2| THE7| HIEBYEY : SLRE 7HAH0| LTE-ML{H| 1/5 &

O LTE—M + NB—loT
o AFHX} @ KT, LG U+
* NB-loTE= 2016.6% EZF3 242, 20178 NB—loT MIAURE2AZ § A2AMH|A
ol
* NB—loTE= 7|E LTEY AI2C 2 AEH|2 HUIs
— 2,3MIt| LTE 7|X|Z22 AZEQ0 ¥20|=2 NB-loT MB7ts(1Mlth= 71
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HEZ AHS 19961 B 1.0,19911 1.10] 2tz WHEE
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3.4.1 HTTP

& HTTP 2.0
« HTTP 2.0= [ETFE &
. 20| QYIS
.+ Hio|UalZ 7

5tof CHHZ A7t A5
- ©lolE Hgt A| TCP HZ 7|tolAN HE A
¢ M7t HHES HAARKE HAsHs

Push7|s& Zg

* HTTP 1.12t2] 5t9 s8hy, =E4,
NEEs 1afsto] 2A1

* HTTP Z2EZE2 AIS2UHYW MUH|AS

0

913t REST OF7[ElX| 2HOIM ALRElS

g =2 EZ2

Sl @l ZH=E ¢ ¥

=
;
m
-
E
=
e
rm
[
-

Application (HTTP 2.0)

Binary Framing

Session (TLS) (optional)

Transport (TCP)

Network (IP)

v

HTTP 1.1

POST /upload HTTP/1.1

Host: www.example.org
Content-Type: application/json
Content-Length: 15

{"'msg”:hello’}

HTTP 2.0

HEADERS frame

DATA frame
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342 CoAP«(constrained Application Protocol)

* CoAPE= TSX|Hat IiZl £480| &2 UIENHI SH0M XM AtZL] StE0l2 SEEI= MM
ClHtO|A S| RESTful # MH|AE X|5}7| §8t A2 Z2EZQ
~ SI}EIZEES AEHOR |EEE 802.15.4 BZ&E 7|dtez A1 HEYT HSE PV6E AIEE!
— BLOWPAN ZZEZ0| Qx| M&1 ofZ2|H0|M HSS 98t ¢l 7|Ht 28 nzEZEQ
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RESTiul 7|8te| HIZuAIZ w27| tj20] 7|& HTTP Z2EZE1} ¢glA| HE A oE 2 £ US
— OIAIX] THEE 7ts5d80] $3
- UDP ZH40AN SLIZHAESR}
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{ CoAP SZt 814 )

REST >

A
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3.4.3 MQT T(Message Queue Telemetry Transport)
« MQTTE= X8 2 &40| Alst HEH3 2H40M ZAZ], MM S 22 7(7|52] AZ1M /U= oA

X| M (HAZLIEHE)Z H5HA IBMOIA 19994 0| 7HE St HIAIX| Z2EZQ!

~ x5} Alols B2t ZAMBES 7|5loZ AFRQIEL 7|7|S 7+ Publish/Subscribe IS

SollA o7} HEEt
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}
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.
MEgo= AN dojE Ms X S
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3.4.4 XMPP(Extensible Messaging and Presence Protocol)

« XMPP:= Jabber2l= 0|22 199949 J7HEHE XMLZ |8 Al Z2EEZ A 20044 IETFE &
N BEZSIE Z2EZE2 NEXOZ Google, Yahoo, MSN2| HIAIXN Z2ZEZZ A AH2E!
O|HIY AL 22 YAIS 712l Jabber DE 0|&310] M2 F12E =~ US
CHQl MHE Sttt AH S20[2E S4 2 =02 A 2t S41S Sl olAIX] HE
HIA|X| m2HEIAIO 2 Pyblish/Subscripe EiAl1} Request/Response gtAl 35 X[

* Core Stanzas(H|A|X|EtY) {XMPP 74 )
(/message): HIAIXIE 2= 7|17[00M E= 71712 — T xwep |
CHEILIRS SHOf HSH(EAA) T o '
(/presence):7|7| 4! 7FSHEl O{F = AIEK7p || o quPP
AHSH MEREE A A| subscribe & 7|7[0|A M s,!,s - B o
(/ia):Info/Query: EN19| SXt2 M Q&/2Y Sxte LT : \/‘L—\ Ipp
“““““““““““ 7 " XM
XI5t 47}X] type attributeS XI/E rescnamsress /\3":'/ -
| swre XMPP '
(get/set/result/error) [ sore Lol 5 ==
' client
smre | TTTTTTTTTmTTmmmmmmmmmmmmees
client
SMTP

)
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