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Key areas of growth
« Consumer electronics

«  Utilities
Healthca!-e Healthcare
Manufacturing *  Smart cities 25,000
2.000 .
Retail £ 8 _ »
2,000 n Y Intelligent S Intelligent buildings
. N buildings el 182,000
e 25,000
Utilities
59,000
2013 2022

[O8 1-1] IoT S8&0F & IoT dM 27l o=
(&t& : Ofcom, Promoting investment and innovation in the Internet of

Things-Summary of responses and next steps, 27 January 2015)

1) RFID : Radio Freguency ldentification, USN : Ubiquitous Sensor Network
2) NFC : Near Field Communication
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- OHEXOZ EN 300 4403 440-1, 440-201 Sl

O|= CFR Part15, ETSI

=P |

7IE7IE =AY

E27] a4

300 330, =Ll RAD/USN

O|= FCC CFR Title 47 Part 15 H| 5]
7|17 =NA =AFA EM
=& ETSI EN 300 330 H|HH3 (SRD)
7|1&7 & HAl =AFAL EA
=L RAD/USN (SIIHHA [ H|257)
HIH5 7[&7 1=H-A A

C}H
o

2ol Mol gl sff
SiE7|710] 7|7 |5 Gl ALKl EH
1356\MHz 2t Chd] 7|&7 & 714 Al=l?

=L, 0=, 7E s27I57IF ey

7171 A

Si{HH

m]]

=4

=]
L

(23 1-3] /8 A=A OO0 Chet HFUE
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@ RFID FI}== 0|&7|7| L0

N5 A H|

= Lie| RAD Fok
0|87|7| Fut
EUHS ALY Y

|8 oig A X8 7= =ALSE A
HE A2 B RILH

o~

el 5z 9 71271F 7Iute] RAD
Fuj4 ojgeisl TAF 2 Fal

=]
g £

RAD MH|A HE AR, 558 U

oo o X
RFD 82|, 2t AlEStE A

=4

« SUQ| ZF g BN QEVIAE

- hittps/Awwwwefisdk/sitecontent jsp?sitecontent=srd r
equiations (912 k20| 0]24)

RAD Fxt= 0187|7]
HERFZIEIE

CREIEE

L] B[ ES] 7|=7|=HA AL 2L

ZF

12

RFD 9! H|RAD-RAD)? HO|

d=H 7k

« #7|IEVE Hetd 2 TAZE, A1,
=4 Z0t 7|8k 1356MHz Y k- At =
Ol87I7Io| RIISTIE S A G Y| Do)
1356MHz CHHARE QI FH-2H|RAD- [+ & 7[&71F 7|8l back-of-the-envelope calculation

for 217 = Y 4 2H|

ZEAF G 2M « S OHY QI S444H] ZHEZH| AR ARl AR
o (ETeIE) Fub Kssolz gl Mekd mIo|
=HI RAD FFi-(1356MHD) O187171 | aist A mjazsilnet, im0l 7 (R

=L{ RAD FIl CIEsi=r AL A B i = s
i1l o1 81 . (HEi==) HIpY Fsazoly ol et B0

= a2 SE A Fammst 15k B0 20| 7|K

OISEA ZALEI A | U RAD RIRiqasavy OFR7(7] | O ANz, 37, B2 39 71
o|= o|2 =k} A} Ol 2 « EEQIB) Hui AiseZEol2 Gl ey B0
Rt DAl "z

(23 1-4] 8 AFFH @0 Chet HFUE

® RFID FI}s= 0| 87(7| 4+ 43t R E 2T 7ot H| o
ME HTH MHE HALEE RN Eo
=L}l RAD FOH(1356MHD) 0127(7| |+ 7I1E =AM LIE2] 24 = St Z8IFE Al
—
=l DTS OISHIE SHE A 24
0|871719] ¢EH= . 7|27|Z Zoioj|Me] ZHMEror £
[ My —_
OISHIE ZHHOF O
« QIEH|E ZHHY|MO| 7ML =&
=LH2| RAD FL4~(1356MHz) C1E7]7]
i Tla7IE S 2 ”
0|§7|7|2| 7|$‘E|' = = - ’FJ*—."—’F—’.‘.‘ QEOHHQ 711’.*;"3‘.’_* =
Sgurot puror mx| 1 RAD TFIFEH1356MHZ) 018717
= o | - —_ | S
7[=E 28Wot 7 Huor « RAD & A =7l Wet =52 25 ol FAL
TUERA R =AL 24 S MRl RS
¥ TAIEM E3x FAiks
1Y RAD HIZA L I
SE0IM ] Mz E¢t2]-do chetr o4 1. HI3AL HuprI=E7 [ 24| =
XPHAIEZ| 7 XA A2 £31 7|5 ZHALI0r = 2. ICT TR EREA

3. XH| ZHE| XhE Y AET AL S
4. Ui RAD H|Z=AL ek XHH| QIR LHE

(23 1-5] /8 A=A @0 Chet H+UE
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Al 2 2 RFID F3}4* °]-87]7] IS¢ 2F3} o
NE7NE 24 R B4

Al 1 & =99 RFID F34= °]87)7] 8 F3t 43
7. RFID®} ¢ 2 54

RFIDE =438 ol 4% 9 HeHwE A, Seys S FHo2 o
HE $2lehe A2 31ds] Ao ¢ dow, AAe1, ~vtE o Az g
Atk HE AR did A5 d5 VTS
I3t BE57)(reader) 9t A HE AFstE Bl L(tag) = A
RFID B2+ &3 IC Jeje] F¥ ey, wxe, 1114 & Wdsta o
A4E HolHE mEollA Fs A T2EZFS 53t dFshe
o IC H2 Ada= 9 2% deoly JHo HHEE AT £ dom, Ay
B W A Ugodied wet 553 2 o3 JHE FEE S Aok 5
RFID B+ A-dAY AAAE 355 &5t AEE AFsiH, &+
OF B2 U dEUE Solet HHE Hddoem Agste] HHEE ddsie
o|t}. RFID #t+= RFID 1o #g¥ dHolHE ¢ & F U+ 7IsS A
= AAGgL & 4 glon, A nAZYHY o)FFoR F
S8 % %% RFIDA g 534 #e 9 Fo5A s vepda ok,

<H 2-1> =3Y(passive)lt =Y (active) RFIDS| EXH|1W

RFID 3 & Fat Y FQEX
o 1O|E M&HEZ|(1291X] EL 3048cm), He ASZEM
LF | 30~300 kHz |+ S0j0IAM &37| HZ, SH(LORAN), SNFEE
A S A|AHIO| 0|8, AlZtYE BZLEIJAE S0 0|82
T oo

« HiE2|7t 2o Qooz XNH|E, UutXyoz
13.56MHz CHYE 0|&

* 971 A27t ZPH2(E[H 1.5m) S8 AH|A0| O]&
Fot4 e 9l J|@0| 229 XS It

4) RFID World, RFID Technologies - LF, HF, UHF, BLE, NFC and Active, August 16, 2017

RFID
HF 3~30MHz
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o HIE{ 2|7} 2o glooz XH|E, YutEoZ
UHF | 865~928MHz | S2{0jM = 868MHz 0|22 915MHz C{YS 0|8,

Gen29| Z2 A|Cf 12m MLHZ|2 7}+E
« 100m ®EO| 97|75 H2|, LF/HF/UHF ECt

BLE Mmooz Hgo £8, MHY

- DHAE, Ej23, HEEI SHEOf 08
- UWHOR ADIEE Ei EfE30N 08

433MHz £&=

e 97|7ts Aol YHIRM o2 1.601X|(4.064cm)
55| 245CGHZ TS| = x)2 A|ABIO)(AIBTIE, FAIEIR, ADIE
RFID JlC 9 DY X2 AlAH 8EZ 0]8) 0|8
e NFC/CTLS EE= CTLS NFCZl= 202K AIE
« SNS, AlEl S0 B9, MAAE 2A Sof 0|8
UKoz HE2IE AN, 454 Ef1 Of8] NTjN oz A0] 58

« OS5 SdE WEALE 7t 2AL /XSF 7ts

—

e 433MHz = 245GHz Z=I}4 CfS 0], 150~500m2| M&Ha|2 7}&!

4. RFID SA&E d%

RFID ®l1¢ g9 As T&s A aAxZTS IFAZS3H7]7U0SO,
International Standards Organization)ol]l 4] 2} A sk}, ISO+= ‘96@d RFID 7|+ X<
stE 98 A A7 7= Y3 (IEC, International Electrotechnical Commission)<}
&7 RFID S MEdstd o, dA AFGA AAA AR ‘Auto-ID’ TAHL= 7
¥ RFID %< ‘EPCglobal(Electronics Product Code Global Incorporated) 3%}
g7 g4 RFID Zo = Qlgwra it

1356 MHz WedolA H=sl& RFIDE $1§ ISO/EC ¥+ FiHe Edow
ISO/IEC 14443 %! 15693, 18000-3°] 91.2™, 1356 MHz A}-§ RFID] 4 QIE s
o)z tigt EFEel dPsHE ISOMEC 18000-3S 1356 MHz wejolA A& w+

glo] Im w|RFe] RFID AR $74 7FeARE dYsta ok &3 53 RFID
WAS 318 e ‘Mode 1'% ‘Mode 2’2 23t 7 xwS 4R ‘Mode 1'%
Mode 2’ AE7ts =0 wpel +2 %M, reader talk first’ W2 7]wke] 43 3F
HE WHS o] &gt} ‘reader talk first' W2l ©doA AFs #AA PHEAE
A

4% RFID 27} olo] oi@ &% wAAE @t @42 Adan g
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ool FFol EAsHA @S+ vk A RFID ¥4

2E Z2ME F2 g

ISO 10536 ¢ ISO RFID standard for dose coupled cards

ISO 11784 * ISO RAD standard that defines the way in which data is structured on an RFID tag.

ISO 11785 * ISO RFID standard that defines the air interface protocol.

B0 1483 ¢ ISO RFID standard that provides the definitions for air interface protocol for RFID tags used in
proximity systems - aimed for use with payment systems, 13.56MHz FI}s= 0|8

ISO 15459 * Unique identifiers for transport units (used in supply chain management)

ISO 15693 ¢ ISO RFID standard for use with what are termed vicinity cards, 13.56MHz Fu}t<= 0|2

5O 1591 * ISO RFD standard for ltem Management (includes application interface (part 1), registration of
RFID data constructs (part 2), and RFID data constructs (part 3).

ISO 15962 * ISO RFD standard for item management - data encoding rules and logical memory functions.

ISO 24770 * Real Time Locating System (RTLS) device performance test methods

[12 2-1] RFID 23 ISO BEEZ5=2

BE EMY F2 WE
ISO 16963 * ISO RFID standard for item management - unique identifier of RF tag.
50 18000 * ISO RFD standard for the air interface for RFID frequencies around the globe
 ISO 18000-32| ZAL1356MHz Fu}l+= 0|8

ISO 18001 * RAD for item management - application requirements profiles.

ISO 18046 * RAD tag and interrogator performance test methods.

50 18047 * The ISO RHD standard that defines the testing including conformance testing of RFID tags and
readers. This is split into several parts that mirror the parts for ISO 18000.

150 24710 * Information technology, automatic identification and data capture techniques - RFID for item
management - Eementary tag license plate functionality for ISO 18000 air interface.

150 24729 ¢ RFAD implementation guidelines - part : RFID enabled labels; part 2: recyclability of RF tags; part 3:
RFID interrogator / antenna installation.

T * RFD real time locating system: Part 1: Application Programming Interface (AP); Part 2: 24 GHz,
Part 3: 433 MHz Part 4: Global Locating Systems

ISO 24752 * System management protocol for automatic identification and data capture using RFID

ISO 24753 * Air interface commands for battery assist and sensor functionality

ISO 24769 * Real Time Locating System (RTLS) device conformance test methods

ISO 24770 ¢ Real Time Locating System (RTLS) device performance test methods

[112 2-2] RFID & ISO EEEE (H%)
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‘Mode 1' RFIDE ISO/IEC 15693 =A<+ 3 AEsta lorm=z ISO/IEC
15693914 Aeolgk HHF IC 7= e @275 Mode 1 FEje] ©E7| 2% AHE
st 4= 2t} ‘Mode 2° RFID+= o5 A9 (Multi-channel) A< 3212 o] 83}, o
848kbit/s &kl |G st= Hloly o] Zhsottt. ISO/IEC 18000-3¢ A4 A Al g
Mode 1'%} ‘Mode 2’¢l gt F8 7|=2 542 <E 2-2>°] el

<H 2-2> 'Mode 1'1f ‘Mode 2' RFIDO| =R Z|=&E= W& Hluw

llsgE =218 Mode 1 RFID Mode 2 RFID
12 e +5%
o Tt 13.56MHz + 7kHz
MEZ T (kbps) 26.48, 1.65 424
PJM(Ph Jitt
RFID 2|4 B = HEAl ASK 100% EE= 10% I\/I( dalse‘ e
~RFID E§1 odulation)
. DFMFM(Double Frequency
PPM(Pulse Position .
1Ay HhA , Modified Frequency
Modulation) ]
Modulation)
FHESI 969/1233/1507/1808
e F 423.75kHz, 484.28kHz /1233/1507/1808/
Tt 2086/2465/2712/3013kHz
RFID Efj HE5E 2648, 6.62 = 106kbps X 8%f'4
—RFID 2| (kbps) 26.69, 6.67 (848kbps)
B kAl ASK®?} FSK BPSK
I3 g 4] HHAE F29} MFM 2= 5}
Cta & HhAl FDTMA(Frequency and Time Division Multiple Access)

‘EPCglobal’ ‘991 RFID 7| 3%wstE 98 MIT7F 234 AAAA AAA1 A9
‘Auto-ID Consortium’S 743k v Qo™ ‘Auto-ID’ M E+= RFID Bl1E5 93k 7]
T 2 A9 RS 93 RFID B8 ¥R FPsz BRI dAMA =
RFID Alz=%l Jfdke] lo] £ F = EF7IT] ol&HI At <E 2-2>%

‘EPCglobal’ ol A/ &3 Fdl&= T/ 2 AYE ez S

e
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<H 2-3> 'EPCglobal’@] RFID Ej1 ZejA £2 9 Mo

22 &7 2 Fo

Class 0 o VI E 59 B, H M= Ao EfO7t ==2aefY
ass . _
=l = Hitek(backscatter) HE T HHAIZ 0|8
Class 1 o VITE 39 Ef, B Hol HIgHd T2 7|52
ass —
bR gAtEt HEY HAZ 0| &
Class 2 o Y TS EfT, 65kbyte 0|2l §47|/AA7| T2 e
ass
37|1E 7t
Class 3 « & =39 Ef1, 65kbyte 02| 97|/M7| HE2| 7

A HEE &AF= MSE5H7] 2let HIEEE 7tE.
Class 4 539 H B9 FIV|s W SUTEH MIsS flet
ass
HIEZ| S 7td
* &Y Eid, OfEt Class 5 Efefel S4= ¢let

FIRZE HE

Class 5

2
(https://nfc—forum.org) T+E=Z 7IHATE 10cm oWl AgodAe] FA dlojy F

NFC(Near Field Communication) ¥+ RFID 7] ¥ X% 5w NFC 3%
T2 84S nEsden, NFC %+ /MRS 9l aed 7|9 2F2 ISO/MIEC
5

14443 2 18000-3, 18092¢] 33ttt ISO/IEC 14443 %+<S 183 NFC AH]~
FHl= BE ddAADNM HA & 5 9= NFC 7h=dlAM Abgs = E500 old &
t}h. NFC Z 3L ‘043 ISO 14443 'Type A’$} 14443 ‘Type Col F7F5 A Ead

Felica’ gt 7]=o] 23H ISO 18092 Zw+S AAE v om 2 F+o] NFC

= olFS M= 7IEe A4 A A ®xEel dgdva & 5 v

o] % ‘05l ISO 14443 ‘Type B'¢t ISO 15693, ISO 18092(NFC IP-1)E ¥ 23}
= ISO 21481 =<4 AASASH(NFC IP-2), o]= %3] 1356 MHz t9 S o] &
st B EH2 B4 71EES BT NFC #Fo 235 A =3t SO 144432 &
A8 (proximity) A2z AHoHEH 10ecm AE2 HE WS 7FA L, 1SO

156932 W & (vicinity) A A2 Ime] H& HE 7oL

NFC 3%+ 7]x7F | ISO 14443 &2 st=9o] FAFE AA T4 SAE
AdFE] Part’= T8t em, Part ' =84 54 3 7t=9 =7y 274l
gk WE= avistler, Part 2= FA FIbrok Asxs Fuhg oo W
-5 3H(bit coding)E AT Part 3= 7|3 W FEWA, T4 &

1:]O
A B It Al 5S4 27 Al ti't Es Aelstlen, Part 4= HAF
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NFC XJoAE 719 IS0 A gt Part’ &+ JolstAl Type' o2 #
F3 NFC FFU8S EFaom, ‘Type I'# ‘Type 2% ISO 14443 A E 3,
‘“Type 3% ISO 18092 ¥+<S 7|wtoe s FE7)dto] gyE At “Type 4+ 1SO
14443 At B 58 943 w53t 5otk

O

>,
N

NFCe] 7]5# 54o2% 1356 MHz F34 S ol &80, nid%H4 5

=, Holge| ¢7l/227]7}

NFC-A’, ‘NFC-B’, ‘NFC-F(i1% RFID, 9&9] Felica)’

2}
At [Z2¥ 2-3]2 NFC EHoA A|AI3E 52w = ¥ NFC ¥+ &
A

NFC FORUM SPECIFICATION ARCHITECTURE

PEER-TO-PEER MODE  READER/WRITER MODE  CARD EMULATION MODE
Apps

Application Documents: Bluetooth Secure Simple Pairing

Personal Health Device Communication (PHDC) Specification
Connection Handover Specification

Record Type Definition (RTD) Specification

NDEF Specification

SNEP Specification
Type 1 - 5 Tag Specifications

LLCP Specification

Activity Specification

Digital Specification

Analog Specification

[13 2-3] NTC E&3/ ¥ #+&

‘NFC-A'= RFID ‘Type A’o| H&3sl= FHolH, 100% HFE H&2 AM ®HZE
(ASK) W21& ol g3ttt w3k oxy W2ae ‘Miller(delay encoding), 44

106kbpsE 7Flth. ‘NFC-B'&= NFC-A'¢t #Ae & ®olw, RFID ‘Type B'el -3
3t} 10% WE B]& 9 AM W E(ASK) #41S o]-&3 ‘Manchester 2159 2]
S o] &gttt mpA Mo 2 NFC-F'= 14 RFID el 33k (Felica), ¥4

MEE WA AR Asg Bdste] T2 ol g

[
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. RFID s &+ &3

T A= AR =5 BE§ FAJA(RFID)-A3+F: 1356 MHz olo] IH
2 C 18000-3:2004)'e}+= ©]& 2= ‘159 11€ 10
Ad JEATS T =83 HUrETo] AAE vF len, 1356 MHz g9 <]
o > T4

N8 FetrEel i Vlsxes AE e

)
™
=
i)
=
n
<
%
o
=
c5)

<H 2-4> 2L RFID 2IEZE 8

7= 733 L RE:
HE7|& - XA+s02lA 8l G|o|g 2 5(AIDC) 7|& -
l o = _
e mo] - X 1 & ot =0 ISO/IEC 19762-1
Hd27|& - A+s94 8 4ol = S5(AIDC) 7= -
2 22 20f - M 3 &: B2MQIAI(RFID) ISO/IEC 19762-2
*RFID, RF Tag S RFID Z& s-280{ o 2500c|7HE x4 _o_|§,+
ME7|= - Z2 42|28 SAMOIARFD) - | 1 &
3 cmllE - B '_ T (RFID) - X ISO/IEC 18000-1
7|& Ot7|8lN Sl HEFE3l Cfar mf2tolE 9 JHO|
HME7|& - 22 22|12 SMOIA(RFID) - X 2 &
4 cxrl= T m | T_ ( i ISO/IEC 18000-2
135 kHz O[5} OO QIHEO|A SAME lLfEHZ'IH
HeJlz - B2 Ealg RMQIARAD) - A 3 &
5 co=sl= "= | T (RFID) ~ i35 ISO/IEC 18000-3
13.56 MHz 0] OIE{H0]A %@R ufEH:I|E-|
YuJlE - 55 Belg SUARAD) - Al 4 £
6 == | N ( i ISO/IEC 18000-4
245 GHz oo} QIE{Eo|A SAIS urarma
2715 - 22 228 LHANRAD) - Al 6 &
7 - ISO/IEC 18000-6
860MHz ~ 960MHz 0] OIE|{H[0|A AR ufEH:I|E1
7| - £33 22|18 FMOIARFID) - § 7 &
8 smslE - 8528 T_ (RFID) - X ISO/IEC 18000-7
433MHz 55 o[o] QIEE0lA SAS T20jE
MEJ|S - Z2 242|2 2 MOIA|(RFID
9 E -2 | = (RFID) - ISO/IEC 18001
2897 T2
HH7|2 - Z2 22|2 ZMOIAI(RFID) - H|O|E
10 crllE T = € % ( 101H ISO/IEC 15961
DTZEZ : OE2|AHO|M QIE{ I O|A
MH7|2 - Z2 22|82 2AMOIAI(RFID) - H|O|E
11 °Y= +|+ T (RFID) - H U ISO/IEC 15962
ZI2EE: Ol B3t #Al 9 =2 f22| ot
HE7|= - Z223|8 SMOIAI(RFID) - SA Q4|
12 c=rl= 8 T (RFD) ISO/IEC 15963
Ef 10| CHot ngAld




A 2 A Y9 RFID/USN 7|1&71& 33}

=€ 1356 MHz W99l RFIDE F47]7]e] gt 7|&7]& d3S <x 2-5>
2 Fxste] vl 5 Qv T RFIDE $471719 7&7|F0] dEI} nk
of sdue FA717] V&l dE v vH fge RFIDE 471719 V&
NEe AT AAE T Uik o2 BE5S 2 5 Aok e A4 vEvE
S Aweta vk ARA 54 B A ~2HER] mpaas B H A9 3% 249

T 7E7ES AT 192924123 (5 AldE A253)0] A AlarstA]
olystal /AT & Qv FAxE FAMAN9 7|&7]E Al AAFo Qith
RFID-§ 444 AbE F35t)= 13552~13.568 MHzolW AAZ=E 10m A
oA 935dBuV/m ©lat® A Ee glow, FH Fig oy ZaA ATAE
Uetd 2~ EY nfaan FAgE o] itk dA A e WAZEE 061 o
< RFID/USNE Fx47]7] /s 94 #axAe] S48 9oz Agxd ¥ 3
ok @9 die]> RFIDE F4A4n8] W olyel vl AAF=24 F417]7] 2

o

=924, mdARY] 2 dA42AHZA) FA7)7] SERE AAEH 3l

O

-

A
v, H] RFID € %9 AAAE 142 10m AgolA 44.97dBpV/m % 80dBuV/m=
RFID§ 471719 AAGE=RY SA 4= A

Y. #l=29 1356 MHz dg 71<€7&F

nlaro] A9 1356 MHz dlojeo] F44 ALE A9 D3(FCC)e CFR Title
A7 Part 15 A8t 7R flo] &8 F U= =AM o Hapdbat
71719k FAFA QL A AL 71712 A ot el @] ¥=9 RFID &9
A7 glo]l ISM v R ARE §4 olsEAls 2T BEEAR LE:d 7477
(SRD, short range device)® A E o] St} Abg Fu4d&= 13.553~13.567 MHz
ol AAZEE &5 ko] glo] 10m A elA 935 dBuV/m(g=2] RFIDE
A AAZGES sd)9 @Y FAS A&kl o WAL AHEY wpAdE

TFA ] At} (Sections 15.225, 15.209).
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. 9E 9 1356 MHz 18 7|<7]|&

Aol F9 1356 MHz tig 9] Fadul= Aoy AldarAd oste] ‘W7t 2
8 gl FAF'oR6x) A dow, ol RFID §9° A& g§lo] “fi2
e171/27] FAIAAN R (44%) AAGH ] Uk AME FugdlE 13553~13.567 MHz
OlHAAZEE 10m AglolA = (RFIDE FAAn) vzl 743 FAs 7
10m AglelA 935dBuV/m=Z A= dom WAL ~dHEH npadr JF4 o
Atk

2. 89 1356 MHz H19 71&€7]&

e A9, 1356 MHz W99 FAAbE &&= F47]7[(SRD)E /5o
ETSI EN 300 330 7l=7|sol E£3Ho] vk AME F35ti= 13.553~13.567
MHzelt}. afd thejel A o] e Ha8em AAHHol lom RFIDINFCEEH-&
2 ddt SRDE FRE. AAG=E SRD®] 7% 10m 7 2lelA 935dBu
V/m(BAIE Y e AAZEZ 25E #xkst gh= F4 5o ot RFIDY 4
‘06117 ¥ RFID/EAS €%¢ 2% 10m AgelA o 111.53dBuV/m= %fﬂﬂ
o] giom e WAL AHER wpaAvE ALEHGOoY, 14 o] FHE = Foy
aL S

°] RFID Ali%‘% %7%}0#5 7=

4

5]
-

T

T

N
=

ol o

(wideband) /\]i o], FTA FIFd AALEE 10m AgolA 935dBuV/m=
(1.5m o|3}) & AW w2 g

5 ETSI TR 103 059
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<E 2-5> 274 13.56 MHz Cjo| 7|&7|F &g

st Mo Ajsi= olH) X}ty 1] CFR 47
(=) J-'h:._._ I{o ‘(a ) b @) (S2) EN 300 330
T2 H25= H|25/4% A% 44X /46 Part 15 (2017.02)
(2018.10) (2011.01) (2017.10) ’
§2.106
Az 13.55-13.57MHz SRD
o | = E X .
N RFIDS XLﬁ}I:—.—E’:. 57|17 g Al 97|/mT| 2E%X SRD (Indu.ctlve
2r & a1 | 2M7|7| P = ALyl @ ISM RFID and EAS devices,
(Hh =egR7), Equipment Generic
AAZBIAD @ Private Land use)
Mobile
A 8x bS| e 18115 L
e X 5x N 4620|2 181 §15.225 4.3.5.3 Limits
383 13t
60dB /4 A/m
@10m
s 15,848 (for
(olsh 47.544 500 10mV/ V/m @30 narrowband
<] mV/m m m
mvV/m pV/m 010 47.544mv/m @10m | M RFID) 42dB LA/
m
@10m @10m (84dB L V/m 4248 1A/ m @10m
@30m)
@10m
(for wideband
RFID)
1,248,820
uV/m 158,513 586.8545 33,113 158,513 158,513 158,513
3m (narrowband)
SHA 12193
dBpv/ 104 5537 90.4 104 104.0 104.0
m (narrowband)
Annex H
Near Field Annex H
10mzhit 111.53 Near
935 4497 80 935 935 .
dBuV/m (narrowband) Field
935 935
(wideband)
&2 RFIDE
EllA_-|)dH =
o= lf 0 -48.53 -135 0 0 +18.02 0
JELR 3t
2o gt (dB)
BT SN | 13.552 ~ 322MHz 13552 ~
13.553 ~ 13.567 13.553 ~ 13.567 13.553 ~ 13.567
(MHz) 13.568 0|2k 13.568
_ _ Spectrum
Tt FIt _ _ 11,810 ~
H 6= ZIOb4 S| 2HEK Mask
o | sigma | ° sigma | T oi8EA vol1 15310 MHz | M
_ 2% - +50x 10" O|LY limit
+20x10 +7x107° RFID only
(Annex J)
<HE 2-6>2 AAA Fotd 5% 2 5% RFID ddol wE =9 RFID 7
SRF 2 ENFY R, E£F L /1EFY Fgine dd aofd 5% 4
Bhi L LT
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<H 2-6> =2 RFID & 7[=7|& & HEFES HY7|H HESF
RFID 55 xR EFEE
LF | » ISO/IEC 18000-2 for 125kHz
HE e ISO/IEC 18000-3 for 13.56MHz
8N e ISO/IEC 15693, ISO/IEC 14443
OlE{T|0| A e ISO/IEC 18000-6(A, B, C) for 860~960MHz
o= UHF | « EPC Global/GS1 Classl Gen2
A » ISO/IEC 18000-6C(Gen27} ICO/IEC EZ=C 2 KH|H)
RFID MW | ¢ ISO/IEC 18000-4 for 2.45GHz
* (ISO/IEC 15961) Data Protocol: Application Interface
50| * (ISO/IEC 15962) Data Protocol: Data Encoding Rules and
= Logical Memory Functions
= |« (ISO/IEC 15963) Unique Identification for RF Tags
* (GS1/EPC Global) EPC Tag Data Standards, Version 1.9
UHF e ISO/IEC 18000-7 for 433 MHz
L= e ISO/IEC 18000-4 for 2.45 GHz
RFID | BLE, NFC & | « DASH7(ISO 18000-72| 2M|CH E{&) for 433 MHz
» Zigbee IEEE 802.15.4 for 868/915 MHz or 2.45 GHz
712 o= e FCC CFR Title 47 Part 15.247
f o o « ETSI EXS HIESH CEPT 7|&7|F
4= me e (2t HZ) ETSI 300 220, ETSI 302 208(A )

6) https://rfiddu.com/explore/rfid—certification—prep/cheat-sheet-standards—and-regulations/
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A 3 A RFID F34 o]£7]7] 9ol & 33} 9
AJADHE 24 2 24

Al 1 A Sdi¢] RFID 34 °]-87]7] F34 =433

7. =Wl RFID 34 o] 47]7] =43
=T HHE F35 9e F 7 GHz Y ES A, o] dd &7} o}
Ut B350 g Alg 71ed BeEgng AAHEo] Qth o] T RFIDE F444)

S 13552~13568 MHz(7]=7] A ZeS A8EA3d g, FHAXEHE
= o

AaZeE ) QF) 9 433.795~434.445 MHz(433.67~434.17 MHzol =4 24, 3
TE S AU, R SolA olg, JervleE AR AFA2E

of aid, weoly AEEel AH-ATA UG ARAA, A /A
1768.750~1791.950 MHz(USNE- =21/ n]e] s, 1788478 ~1791.950 MHz th < 4|
€, 71E7lE AN 22 A8EA6F Y, ZEgl= el AH) M AL
S ok [2" 3-1]2 1356 MHz & AREsh= =l RFID/USNE F417]
71€) o8 Ty Ul FACE UMY B &5 dgs e St

off
@

e st e e 7 AMOLL 7] BB A 210l

S g et Mujol M2 10} 91 VIel) W 4 20} 24 bty
BB mesaaop o i i SCTSSSRONISLERNRAG

g UM TIAREM X b o] Fie b
pa R | e I e 1 e | —
——— S—

A EARERRIRTD) %

o 3 e, vxis & HEpE, 204 EM & ishaohpaie | wsomus | e %
& - S5 A g 1y TR EAMBOS 0|8 e AMEE) Wil Bt

S i3 avme usan a0l et 8171 2 o 0
A 250 0lF 43 2 e 8 wagow ol I == |

MR A |00 EE S0IS [ —

B AR
Fisl s AiER, B UG 256 =) s
Tl PRRIT 2 ALY Al Pl s ol WUS A it SN 1 H5t 2Rof 02

Huiges o

B 2 ame) 9 E LN & AE R

HINYOR HESts AMula

[12 3-1] 2L 13.56 MHz CHY RFID/USNE ZA7|7| Q1 0|23
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U 1356 MHz RFID 7]& % A%=4 7fAuSE AoV A28 = ds =
RFID/USNS FA17]7] 7l&7]sol el FA717] 4A& dAe 7edd Ed=
o WA RS A kA

Y. H9 1356 MHz g ©]|& SRD &54 F35 o] &d3

FHe £ 137H4] £ 5% SRDY W3 £5=2 73 v glons) zhzhe] & %o
3k Aul~ =/ 2 #d ETSI 5, 52 714 gevg EA4Le vgS3 2o

1. (Non-specific Short Range Devices, 13.56 MHz t ¥ o]&) =W ET,
AAEF (Y FANE), AR Al ~" G slE (FE EF) EN 300 330
- (714 vy ZaALY) FE AlolE ti4ldl AFA(Adaptive Frequency
Agility) 715 °] ©A4¥ LBT(Listen Before Talk) ©]-&
- (334 o]98) 1356 MHz thel& ITU Ast Aol 4olg ISM § 52 %

AHE7ts

2. (Tracking, Tracing and Data Acquisition, 13.56 MHz 3 3A}3} {1&) w=

9 A SR A, AR ad R FEN, BR/AN/18/09 B 5

7) SEEAIEAEH N 3|, 2018 &F5t8E7] APELIE W HE L A8/ FHEL 20184 78 16Y
8) CEPT ECC, Relating to the use of Short Range Devices (SRD), ERC Recommendation 70-03

(Subsequent amendments), 5 October 2018.
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10.

11.

12.

13.

(Wideband Data Transmission Systems, 13.56 MHz 33 At 91S) &

e doly dF Al2wle] o] &
(Railway Applications, 13.56 MHz & 3A Q1) A= FA5A A|2do o]&

(Transport and Traffic Telematics, 13.56 MHz #3A3 1<) &4 ¢

WE(V2X 5) Zokel o] &

(Radiodetermination Applications, 13.56 MHz ¥ ©]-&) SRD 7]%te] #lo|t}
Sr 2 o8 (Id E+ : EN 302 066)

(Alarms, 13.56 MHz 334t 815) 53 ddS 4

=z

B Aol o]
(Model Control, 13.56 MHz 3| FAL3 §l3) Ed Ao (o]sAo] &)l ol &

(Inductive Applications, 13.56 MHz ™ o]&) %% o]jrulglo] ], RFID

(AEEZ A 2A 22 AR A28 #5715 #eg, fead

WA NFC 58 5), F4A40] Al2d 82 AoE & F4 $A4443
5

of o]& (## 3&+) EN 300 330

AEEREYR A

(Radio Microphone Applications including Assistive Listening Devices
(ALD), Wireless Audio and Multimedia Streaming Systems, 13.56
MHz 1343 §18) 74 vola, 24 orle, Wev|te] 2Eelw Az,

HAE7HE FA mlo] A (hand-held, body-worn, in—ear monitoring)oll ©]-&

(Radio Frequency Identification Applications, 13.56 MHz & 3A}3 §1S)
Abs =% A, ARRbEA, AR A2 H7lE e, A, SHAN, B
< A=
= S

WA A

(Active Medical Implants and Their Associated Peripherals, 13.56 MHz

AIALY ) o5 ARG JSHE B A BEFA| ] o] &

(Medical Data Acquisition, 13.56 MHz 3]l 3AL& 1) 37Ie o5 A
w7t osl Feld YA e dx RYHE, g 2 X85 54& 2

H] o]2] o5 7]7] @ H|FA doly A& 7]7] — (d) Ultra-Low Power

_32_



Wireless Medical Capsule Endoscopy(ULP-WMCE), Medical Body Area
Network System (MBANS)

o 99 Z71d 1356 MHz W19 o] & SRD ©]£3&3

[ 3-2]& A7ldA &=ds F3 1356 MHz e ¢]8& RFIDel g
CEPT &% i Zh=rolAe] 1356 MHz ti<e] digh o] & d&S vepua Qr.
[ 3-2]0A 7I=S Hdd Sl o= A =7 ZEE 9V E
‘http://www.cept.org/cept/cept—country—codes’o| /] 221 7} 3}t}.

ANNEX 1: NON-SPECIFIC SHORT RANGE DEVICES
Annex o 1355313567 kHz igdb AR AR dndt et bR AR AR AR ERdn AR AR AR AR AR LA ALALARARERERARQEAR AR IR ER R ARARARARER AR AR AR AR AR R AR

ANNEX 6: RADIODETERMINATION APPLICATIONS
Anmex 130 MHz-12.4 GHz ECCIDEC/{06)08 YU L UYRYNDY LY YYLYLNRYYYRYYYHYY (YHYBYYYYRYNYYYYYN

Fighiighled yelow = et mmpletmentsd of no mfoimation. ¥ = implamented L = b implomentation P= planned U= under sudy N = ot rrplsmeniad
ANNEX 9: INDUCTIVE APPLICATIONS

Anng 1 13553 13567 kHz A ARAE AR ARahas AR ARARARANARARARALARA | RS AARARARARERERARARAR AN atazURARARERERALARALARANERARE
Anngs | 1355313567 kHz ECC Report 208 YIY YRR Y YNEY (Y Y YL Y (Y IY LY (YN YA LY (Y Y I Y Y Y Y Y LY Y Y Y Y Y Y Y Y Y L

Annax k2 5000 kHz-30 MHz s A0and RAGHRARGUAkARARARAR AR ARANARE  RARAAALARARARRRARARARARADER AR ARANARARS AARALARARERARA: |

[2] 3-2] CEPT &% 3 =274 13.56MHz CY RFID o|&3igt

—

2. 224 RFID A &3 3

179 224 RFID AP RE oF 1119 @ej(9F 12x 42759 9)) == Al %ol
FA4H vk Adrk o] T FE3Y RFIDY 4 $ol& HF 91356 MHz) NFCE >3
g HF W9 RFIDE W] %389 ‘Rain’s ¥3¥3 UHF t%(~900 MHz) RFID, LF

o (~125 kHz) RFIDE ¢F 16097 o2 A=t} 558 RFIDE P-to-P
% % RTLS(Real Time Location Systems) 5 A5x EA0]E H&&%, A4t
i~

3, om okl A 19 537 o s dAnjEur Y9

=2 RFID Bl 74 dvlske 5 7669 43 4979, UHF o
S ol &3t A 9 F <Y Retail apparel)oll Al 7Y ©e FAujrp o] FojH S-S ot
Sttt o g wujgfo] W 1 A& AES HF U ~vtE 7=(9 443
Bl A& fob’) R AvE EA Gl s F ek IDTechExell A ZAHEE RFID Bl 7L

9) IDTechEx(Raghu Das, CEQ), RFID 2018-2028: Rain and NFC Market Status, Outlook and /nnovations,
November 2018.
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f Al Aol A= 71EY /e FokelA ks, BA, 7l vlE 2 7FA 7L
= el At [2¥ 3-3]&

< i
Au] 22 Fofol Ao el du] 4 W AH]A Fof H

Number  Biggest markets by

Application (millions) number of tags
Medical / Healthcare 1481
Retail apparel 26350 1 = mostly RAIN
Retail consumer goods 740
Books 2095 7 = mostly HF/NFC
Assets, Parts, Post 4726 4 - mostly RAIN
Smartcards / Payment key fobs 20897 2 - mostly HF/INFC
Smart tickets 5890 3 = mostly HFNFC
Air baggage 796
Conveyances / Pallets / Cases / 5 = mostly RAIN
Rollcages 4045
Animals (Livestock and Pets) 2946 6 — mostly LF
People (excludes other sectors) 207.9
Vehicles (incl. car clickers) 1530 8 - LF and RAIN
Passporis / Secure documents 1034
Leisure 466
Other NFC applications 1100
Other tag applications 1725
Total 76,644

(18 3-3] MH|A 20F ¥ 229 RFID H&7|

>
1o
rx
Ay
Ho
ot
fot

S JUHO. S =11 SbR Qe HA SUrd Ao
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Al 2 A RFID 34 ©]-§7]7] 99 ¥ RF 7|&<7|& §A

=
-z
Jlm
o
o
o%

B odAE Fo =7} ¥2 1356 MHz W19 RFID 7)|&7] %9

A 2dER Haag B sk,

ARE FuETiel 13552~13.568 MHzoll A 925dBuV/mel DA =74 314 & o
ol Fu g E 72y AAAE =AU A &

A5 gAE (<7 3-1> 9 [298 3-5] #x)

<H 3-1> ot=2| 13.56 MHz C{Y RFIDE FM7|7| @A MAZE 7|FX]

o
(TIOtHAIYE 252, A05HA| OofLstn 7ide & s FU=8 FUEH|2] 7|78 1AD)

=0l s (kHz) HAZE 7|&A
Fob4= (MHz) ] .
(F34E 248 5 e Hx @9 F) (@10m, dBuV/m)
0.009 - 13.111 9 43.5
13111 - 13410 9 50
13.410 - 13.552 0.1 60.5
13.552 - 13.568 9 935
13.568 - 13.710 0.1 60.5
13.710 - 14.010 9 50
14.010 - 30.000 9 43.5
30.000 - 1000.000 120 43.5
‘ ; [ lr—Koreai\v
93.5 N
=
>
3
[a1]
©
60.5]
50 |
43.5
13.'111 13.41 13:56 13.71 14.701

Frequency (MHz)
[O2] 3-5] &t=92| 13.56 MHz CHS RFID HiAt AEHIE=E OLAF
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A Fodel 13553~13567 MHzol A 925dBpV/mel AAZ =7t 574 5 o
gov, A Fir fgE AAFE NEAL FAH] SHNEY npras I
H
[e]

AL odeel s @ Al FA% AMEY wAaE meFu.

3-6] F=x). <3 3-2>°A ‘else’ F HAE Fu5 wre] gy

2
=
TAE BHA BARE (<E 3-3> )5 B3 AT 4 ik

<H 3-2> 0|29 13.56 MHz CY EM7|7| BIAF MALE 7|FX]
(FCC CFR 47 Part 15, Section 15.225)

HAZE 7|ZA HAZE 7[&EX|
Fat+(MHz) | & Fhs HA (@10m,
(@30m. pv/m) dBuV/m)
13.110-13.410 within £0.01% 106 50
13.410-13.553 within £0.01% 334 60
13.553-13.567 within £0.01% 15,848 93.5
13.567-13.710 within £0.01% 334 60
13.710-14.010 within +£0.01% 106 50
else <¥ 3-3> 30 39.08
<H 3-3> 0|29 2QLAl WAL
(FCC CFR 47 Part 15, Section 15.209)
T (MH2) vy o
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3
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=—Korea

935* [--IIUSA i
£
>
3

D 605+ 1

50 &

39.08..1................................E E ...................................

1 ) L L L
13.11 13.41 13.56 13.71 14.01
Frequency (MHz)
[O2] 3-6] O|=92| 13.56 MHz LY HiA} ATHIEE OFAF
= =

AdE AR AL Fu4d<l 13.553~13.567 MHzol A 925dBuV/me A A =7}
d Fue ggEz AARE EN} FAH] ~HEY 6l
A

sk z}o](+1 kHz)E Al9lstd =3 A9 ¢¥s)

X
offt
e,
e
[
)
[m
o
=
[>
u
i
T
2
M\
=
N
=5
P
I\
\V4
poay
I
o
w
=
Y
B

<H 34> Y=0o| 1356 MHz [} EM7|7| @Al HAZE 7|EX|

(& HIPHAYTE 46X)

Field strength @10m Field strength
Frequency (MHz) )
(microvolts/meter) (@10m, pdB/m)
~ 1311 150 435
13.11-1341 316 50
13.41-13.553 1061 60.5
13.553-13.567 47544 93.5
13.567-13.71 1061 60.5
13.71-14.01 316 93.5
1401 ~ 150 435
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100
|=—Korea
i [“**Japan

dBuV/m
S
T
L

H

40 | L 1 L
13.11 13.41 13.56 13.71 14.01
Frequency (MHz)

[12] 3-7] YEO| 1356 MHz CiS HiA} ATER OfAT

o) , ]
24 9 ATE Fd BjEI b RFID A% Edsd wie /&7ES )
RO WAEEA A1E71E A e 1F D o

Ul 7]E7]E el #ek AR B B3 A o] 47l A AFAE]
Z}-1. Short Range %t Y (wideband) RFID

714 ‘short range(F <) RFIDE A=7F oFF #oF10 cm ©]3}) vl A e
A8s o= ARt By =2 HolH ASEEHEE 93 W2 ¥x oo Fol
g AlzEls oueg, A AFEE AL = A tFE9 (~97%) 13.56 MHz
RFID 71717} ‘short range’ © 3j@3tt}. ‘Short rang’ =FEH w3+ ‘14

9 ool &9 Tl IS A vE vk glod, V£ TiETIEodA WA

11) ETSI TR 103 059
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A o AARES FAG] WAL 2
10m A olA 93.5dBpu

[Z28 3-9] #=x). AADES =27]+=

e
H,
ne
lo,
)
i)
offt
o,
o
lo
o
4

[29 3-8] % <& 3-5> o v Adxe] 1266 MHz ©] s}
Fa oA o] AA VEX I 2o IR B =& A
9 R

Ao WAL mhaz A2 FRolA AT B

F 9ee o,

<H 3-5> {89l 13.56 MHz Y wideband RFID @A} MAZLEZ 7|=X|

(ETSI EN 300 330)

Frequency (MHz)

Field strength

Field strength

(dBpA/m) (dBpV/m)
6.56-11.81 -20 (0.1pA/m) 31.5 (37.7uV/m)
11.81-12.66 -16 (0.1585uA/m) 35.5 (59.7545V/m)
12.66-13.11 -10 (0.3162A/m) 415 (119.2074uV/m)
13.11-13.41 -3.5 (0.6683A/m) 48 (251.95,V/m)
13.41-13.553 +9 (2.8184A/m) 60.5 (1062.5368,V/m)

13.553-13.567

+42 (125.9uA/m)

93.5 (47464.3 uV/m)

13.567-13.71 +9 (2.8184A/m) 60.5 (1062.5368V/m)
13.71-14.01 -3.5 (0.6683A/m) 48 (251.95,V/m)
14.01-14.46 -10 (0.3162A/m) 415 (119.2074uV/m)
14.46-15.31 -16 (0.1585uA/m) 35.5 (59.7545V/m)
15.31-20.56 -20 (0.1pA/m) 31.5 (37.7uV/m)
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=—Korea

93.5- ﬂ *=Europe wideband |
£
>
)

5605 7

48 - sEsumEEEEEEREEEEEE? Srsssssmsssnnrnune —

415_ Ev“m..,.,..,.w...,.,..,.w.“r T T L LT -

R R N S NS .

12.66 13.11 13.41 13.56 13.71 14.01 14.46

Frequency (MHz)

[12 3-8] ©3/9| 13.56 MHz C§ 2l wideband RFID HIA} AT E 2 OpAS

(=2 o)

100 :
—Korea
***Europe Wideband
90 - N
80 :
£ 70" 1
>
)
el 60 - Ef _
' |
40 | §1....‘! m.._.: |
8 10 12 14 16 18 20

Frequency (MHz)

[1g 3-9] &9l 1356 MHz Y wideband RFID YA} AHIE™ OrA3F

(= o)

|
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2}-2. Long Range @ WY (narrowband) RFID

Long range(#t1%)’ RFID A2=9le nd ¥ A% Ael® (15m o3 Ba=
S WE ot AsHEst 8T HA ol WA Fol WA B AIE vF
oW Aol He] A5e B i wF FAFRFUNA AAGEE 10m A
oA 11153 dBpV/m= A A, o= e AAAE X Htt 1802 dB

e

ol
A 2 ol =3 WA A EY upagrt g A2~®l @ thE 27bo] whAl
=

~HEY virazs v 2 FAHRSE ¢ 5 Uk (<E 36> 2 [17 3-10]
).
<H 3-6> £ &H9| 13.56 MHz LY narrowband RFID HtA} MAHZLE 7|&FX|
(ETSI EN 300 330)

Frequency (MH2) F'e('(;jBZtA';%%th F'e('(fB;t\;?Q]%th
11.81-12.66 -16 (0.1585uA/m) 35.53 (59.7545 pV/m)
12.66-13.11 -5 (0.5623uA/m) 46.5 (211.98714V/m)
13.11-13.36 -3.5 (0.6683 uA/m) 48 (251.95uV/m)
13.36-13.46 linear
13.46-13.553 +27 (22.387 uA/m) 78.5 (8439.9,V/m)
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