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We researched unlicensed device in the internal and external
country technology standards and standardization trends to introduce
domestic standards because wireless devices is increased which based
on short-range communication. Also, we investigated currently
frequency standardization and distribution states which used
unlicensed devices. To support this research, we investigate recently
1ssued industrial technology and standardization and suggest needs of
standardization by analyzing future market outlook.

Unlicensed device, Unlicensed frequency, Unlicensed

sh= [H]WHE] 7]7], HHE FulE BWHE g
-
standardizaion

K

_VI_




SUMMARY

Unlicensed wireless devices and frequency is researched
in the internal and external n a such way that
short-range, low power to use simultaneously in the limits
which was not interfere with other wireless communication
systems. Technical standards has regulated by classifying
frequency and usage each country. Unlicensed frequency
such as WBAN, WPAN, WiFi, WMAN RFID, UWB, and
WPT has standardized or has been completed also. United
States 1s ongoing to establish for secure the White Space
band, and UK has efficiently utilized the frequencies by
specifying a framework for the wuse of unlicensed
frequency. Wireless power transmission, Smatrmeter,
u-Health, automotive radar, wireless microphones, and
magnetic field communication technology is expected that
will be built by utilizing the unlicensed frequency in the

future.
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235.3375,
358.5000,
358.5125,
358.5250,
358.5375

10 mW o] 3}

o
ox
fols
e

219.120, 219.175,
219.200, 219.225

10 mW o]}

72.610~73.910,
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0.190~1.705
1.075~30.0




500
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opener
1000 pV/m(3m) 2 A Qe
4371 ~44.49,
004655, 1000 uV/m(3m) 721 4 3171
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A7F A2 FAA 717
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AE 9
130~174 MHz 1250~3750 pV/m(Bm) | LA Ao} Al 2~=l door
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¥ 2-13. W3] PCS EA7]7)9 7)&7] %
= 7] Al 28 1910~ 1930
=1} 4=(MHz) °
i B E 7] A 228 1910~ 1930, 2390~ 2400
ez 100/ B2 pW
s [HF], By A 9 Z(Hy)]
WA E@eds) | o 0 K el
o 0= 7] A 228 500 kHz o] A
Aoy = 1.25 MHz

AL E AT
(g Akek2=2)e] oG

HoFu4 3&H8A | £10x10°
o Z~AEY #HF A AL AE A F
2 50%3F
e o Hd F4l <HHY o5 3 dBi(Y 3
dBiE WAl z#3ste dBRHE FFAl
AES oAk 3
o WEWA  OAY WA
v A S 27 R B 71 7)(8EE] NI FA47)7]) 71&7]) 5
u]uj—eﬂ T BN FA7)719 Ver]Ee U % 2-149F 2ok
st ¥l %—uﬂ#% 5.15~5.35 GHz, 5.725~5.82525GHzo1H, S35 o] <
Feloj s AR, FHoFurs g, HHY
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3 2-14. WS = 7EH B

AN TETE

Z 4 515~535 GHz, 5.725~5.825 GHz
ol . —
Ao ma e 50 mW % 25 mW/MHz : 5.15~5.25 GHz
ey |20 mW 9 95 mW/MHz : 5.25~5.35 GHz
s 1 W 2 50 mW/MHz : 5.725~5.825 GHz
oo AFAE zasd)
“27dB °|3} : 5.14<f<5.15GHz,
5.95<£<5.26GHz
5.15~5.25 GHz )
oo ARAE sasd)
37 dBol3 5.14GHZ> 1,
£>5.26GHz
o dedvel Arde suEd
“34dB o3} : 5.24<f<5.25GHz,
o] 5.35<£<5.36GHz
5.95~5.35 GHz ) i
AP . Ul AEAY sAsd
37 dBOl3} : 524GHz>f, >
5.36GHz
o Ul ArAe suEd
~40dB  ©|3} : 5715<{<5.725
5.725~5.825 GHz, 5825<£<5.835GHz
GHz e AW HFHAHE AHEHN
50 dBola : 5715GHz>t,
£>5.835GHz
20 5 53] & 6
o +10x10
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F21QH| Y o] 5 & 6dBi
7] e} (& 6dBIiS A 23 dBYHE F5AHAEE 7+a
Al A)
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26.995~27.195, 27.255,

72.03~7299 : BFu ) 2¥ TA
T35 (MHz) H| &) 7] &
7541~75.99 : RYAEA, A2PHE,
4y FHAE G
P 50 kHz © 26.995~27.195 MHz

20 kHz @ 7&710] 2] 9] F 3k

20 W 1 27.255 MHz
4 W 1 2699~27.195 MHz
0.75 W : 70 MHztH <

Ao)s g = 8 KkHz
2 o) 5 9} 5 8 9 A £0.005%
Av) e} ol
S Aol U 9ol AAA: AA@
e ¥ AT mE YR Ay o

B} 6.1 mols}
- 9B 4): 183 mo] 3
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) 7 B

o 271952 A3 F 407 AQ)
A & A Al1D, H1D, J1D, R1D, A3E, H3E, J3E, R3E
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12W (3 +]):H1D, J1D, RID, H3E, J3E, R3E
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Z sl -8 A+
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24 10kHz
FH 5ok A2k | £0.005%
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RTTT(Road transport and traffic telematics)
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H| 31

41.015~47.00 MHz :

S e

M
o

173.965~174.015 MHz | 2.3 7]
863~865 MHz
174~216 MHz
A 37 e
470~ 862 MHz
nlol A2 & T =
44 Bz 1785~1795 MHz AA FHE wlo]ARE 1A
A : 50 mW
AA Ze A A 50
1795~ 1800 MHz R
mW
169.4000 ~ 169.4750
MHz -
al
1604875~ 1695875 | = ¢ d
MHz
169.4~174.0 MHz H A7
500 mW ©]Ate] A=z
2446 ~ 2454 MHz AEoY BE HA A e
oA FAE Z2bs
RFID

865.0~865.6 MHz

865.6~867.6 MHz

867.6~868.0 MHz
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E 2-20. &9 vHsE F4717] 7ETIee oA
Ay | FI4 g = ] okg L} NsH&E
==
& (MHz) (kHz) Sp= 7wl
XA
20MHz
system
<10mW/M
. 20MHz | 100mV/m
z
5150~ system | DFS/TPC
5250 by DS or 1S not
40MHz ‘
OFDM : | required.
system
10mW/M
<5mW/MH
Hz
‘ 20MHz
20MHz .
system : | 20MHz SYS ;m 100mV/m
SS(DS), —19MH | Svstem : | PY Others pps/rpc
OFDM With ' is
71 et 40MHz TPC: 10mW/M | required
system : | <10mW/M Hz for the
<38MHz Hz 4OMHZ_ key
Without system * | gtation.
5250 ~ TPC: =5mW/
5350 <smw/M | MHz | pps/TpC
Antenna is not
40MHz gain is | required
system : nor for the
With required station
TPC: controlled
<5mW/MH by the
i/ key
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Ay | T4 i & = = oHe| W NEzHA=
= 5
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<25mW/M
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A8 HMAIAH ] AN
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FID, 26.8375(1 285
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kab or ing) (10dBm) ) ired
G1D spacing m require
426.2625 <85
~426.837 <16
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Convenience of eliminating uze of multiple chargars o o )

Abilityto charge multiple devices at the same time I

Convenience of never having to plugin again —li“-’lz =

Abilityto drop device and go

1

Simplicity of the solution

Central location to charge and place devices
Cordsare no longervisible
M Rankl

Eliminate confusion associated with muliple chargers
WRank2

Eliminate the need to purchase additional chargers i W Ranks
Free up outlets in the home or office

Efficiency of the solution
Maore environmentally friendly/less landfill waste

Safety from exposed cords/sockets

Ahility to leave keys, wallet and other items on the..

Differentfrom factors available with the solution E
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4

Cost of new deviceswith Wireless Charging capability |
Cost of Wireless Charging pad
Abilityto use devices while charging
Charging multiple devices will tzke too long
Cost of sleeve or case needed for Wireless Charging
Wireless Charging may damage my existing devices
Addsthickness to portable devices
Rechargeable batteries take too long to charge

Having Wireless Charging with me when | need it on the go
Deviceswon't be charged and ready when | need to use them

Health or environmental risk of Wireless Chargingle.g. radiation ..
Wireless Charging sleeve, case or battery may not be svailable for..
Wireless charging pds still require s wire to plug them into the wall

Wireless Charging tray or bese not available In attractive from/design _Z B
|

Rechargesble batteries don't hold & long charge/| prefer disposable.
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Ao Al Heate] FovgS 7hsatAl 6}1, THAANAE B8 A3
Fods5 9 Fst eyt JhksskA @nh 7159 AMR(Automatic
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28 58 APzl =3 ToU(Time-of-Usage), CPP(Critical Peak
Pricing), RTP(Real-time Pricing)s 1 %3}¥ Time-based & 7 Al
A3zt o5 T3 FEIIR dolg FodSFS B3 duA Hie
g o] F vt JheEl vk mE 7 e A=A ko] e B
hesstR® Sl ol ek 1‘?'5}01]’2}, -3} A E
HEUE Y & AY3A SHolAM e &4 A9 F
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2. AMI 24 7| 2 &3}

A

AMI+= 2vlE vHE 7|¥to g 1 EE

oF Hlz=u 2 A"l Alo]o] AHH wghS 93 e T4 Y
Jasty, o5 AMI HEYAHD srh. AMI HEYAE duryo=
b9l AlagloR FAEE &u SolA 8§ AlE7HA HAN(Home
Area Network), NAN(Neighbor Area Network)m WAN(Wide Area
Network) 2.2 FF¥€ T E 4-5v 247 9 HEYAA AMEH= &
A7z dE FFE HEFHIL o]ojA FAl7| el s A gt

#* 4-5. AMI EA71=9 T/

71E& AMI &4 7<= A2 AMI 54 7<=

7} PLC af IEEE 802.15.4g(SUN)

v} | IEEE 802.11s(WiFi Mesh) | u} IEEE 802.11ah(33% A @)

= IEEE 802.15.4(ZigBee) A} IEEE 802.16p

o} IEEE 802.3(Ethernet) o} | IEEE 802.22b(TV White Space)
7} PLC

PLC 7€ A8e sk Aee Az et B4 $4o
2 AEAE Bl VPH o R Eol9+= 50~60 Hz T3t uwFA7]
o sEE o A7H6 SA-5u Kz nFT BANEE
Aol B, owf B{l& o]gste] 7| FAAERS e



o

PLCx= FA341 w2l n]s| 1;}1:17]3 AHsA F5T + A, 7]
AS a2 g§stomx Fxu|7F AHsta 7)E ¥ =

2 ggstuz I3k AF vgo] BH8ste] dAY 2a&HTAH
Al =& AAHE dASHA =4 4 vk ¥d, PLCE Al d
a9, =& Fob AT} FS(High  noise), 7FHZFE (High
attenuation), U3~ ¥ (Impedance level) Fg, Lg 1l 21592

(signal distortion) 2] Ao & TAHES AY )

=
= HeUE 1

p

M

1}, IEEE 802.11s(WiFi Mesh)

1
>

o
=

Mol WA yES S Exol IEEE 802.11s: WE & suke] 27
g SRS A AEU AMB]2 9 o] A Lokl A FAl AH|
= A HEYZ 7Eolth. ZFoMes F4 A =8
HE & dolH AES 93 HWMP(Hybrid Wireless
Mesh Protocol)ﬁ‘ri’ 8= MAC AlZ9 A= AA 71¥WS A9sta
2t} o]g3t IEEE 802.11s FA & mjA] UEY A 71&LS
Hy A, As #d 59 54 1S W, o

FAR wAsE 2vtE aPEe B4 /Y P46l A

0% BA
§F dolel s}
Agatta 2
F 9

th. IEEE 802.15.4(ZigBee)

WPANL2 7i¢Ql e g5 F A2 st A7H4, AddE,
SAY, AY¥FE FTote UMEYA Jidolt. ZigBee= 868 MHz, 90
2~928 MHz % 24 GHzolA &#3st= WPANTFA 22 IEEE 802.15.4
oA PHY/MACS #AHolgdlom ZigBee Alliance’} A% 3 | AZ,
Datalink, Network, Application Al<& A 23t

ZigBeed] EAL RE =t 7 B4 7|5y @98 750 tree/star
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WA olgle] WA WAoRE AN, FAY 4TS S GSHol
g A4 MEQD e 498 dnYF hgon FA A Aol

FFE L k= Aot

1l IEEE 802.15.4g(SUN)

IEEE 802.154gol A ~rhEgi=st dz)ste] We 9 We] the
FUEDD 52 $8 AUT 5 A& 2vE f2gE YEYD 2L
A BF A4 BA A% J1%e] BFS AQI] 918 20099 19
RE EF28E AAse] A EEUGS

SUN2 2 a wjdoel] ddd 7€ d=5wel] 714y 4 A7+l

At e, AR, FEAE D ANAER] A 2P AZ
B mUHPS sEAln 44 A A WL PYF FAS
AFea, SUNS ol ate] 2k 71golA ALgate AL Az W

2
FEba B G BF 94 A% AF 3e TFHEE Aol

v}, IEEE 802.11ah(3%< F-A )

I[EEE 802.11ah+ dwrx o2 1 GHzoldt F34 IS AMgstes &+
AAE d7A=Y, 9 8§ Holx= WiFiE o] &8 AnfE g = Al
A YEHIY M2M B4, A58 QX2 (cellular off-loading) 2 3
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o FAel Au]~ So|t}h IEEE 802.11ah ¥F3}= 2012 7FSo] A4
TG7t 245 o], &A Drafte] &2 Z*<¢to] 143t Spec. Framework
A EAE AL e dAlelH, 2012 9€el= ol B &4
shar, 20129 11€9 D1.0S 7|¥te = 3t 3 WA LB(Letter Ballot)7}
AlgE g ow gt

A+ IEEE 802.16p(M2M)

IEEE 802.16°14+= 20108 3€¥9%H  PPC(Project  Planning
Committee)oll 5] M2M(Machine to Machine) #d A5+ PAR(Project
Authority Request) %< 9l d7H 1A &S AlZste] 22 3
749 wl= Moo IEEE plenary 3 olE %3] PAR A4S 539
a1, olo] el 802 H 393 (Executive Committee, EC)2] HE %9l
S Wtk ¥4 M2M ¥ 259 WA IEEE 802.16pel ™, 20123 6

7R A LS FAE dA oz A FE QT

K

of. IEEE 802.22b(TV White Space)

=8 2008 TV White Spaceol]l A2 w3 717] AL &S AA5S
i, 20099 69 OXAE TVE HAEstdtt. WRAN(Wireless Regional
Area Network)®] 70'd> TV <l VHF, UHFOl A-fso UA &
= AEdE &t H=H Ay T S A FolA He Fas &

92 melshd 2 RHOE AEdle] bsd VEAD 292 BEE

ol2]d WRAN=S 93t ¥+ AAS EHZo= IEEE 80222 WGO]
20043 11¥€o] ZAE . IEEE 802.2200 4= M= =<9 %+= WRAN
ANzds Qg FrdsE ~HEF] /\}& F8S =ol7] Yl TV white
spacesE Aoz Fu ¥ 7142 Cognitive Radio(CR) 7] &

Q 842 ATt 2011d 79 A EF SG "Regional area smart grid

[



and critical infrastructure monitoring”®] %FEo{% 1L, PAR FA7}
2011 d 11¥ NesCom¥} IEEE SAe¢]l E33o] 20129 1¥95Y IEEE
P802.22b TGl &l xFsE alFolt

3. &vtE wE e F7tE F3ds R A 4%

AAR R 2wEREE 20119704 F 208% 7 AA=glow
20177k srA 685W e di7h AAE Ae® o dHETh Sl 2012~
2013, obAlobi= 2015~2016W°1 HaAs #How 32 2017~2018
A7bA] Aol gdid Aoz Bdu A dE AFr] § AviETE
7} AA s vl 10% vvre R thAl oAl wfg- =, 20204
7HA B Eo] 80%E 24 Ao oidHs vt #39, Add, 5
=, 35 Solth 2ntE mE AR drjiers 24 719 SAolu
F71H o

2: 744 24Ye 2% oMol /193t M A4S @ Ao

o [o of

7). v

W BERe) ot AAQ03d 89) 52 AJw A9 TR o)
G AZE 8% Fas Hu A Fab kel wde ¥4 Ao
Sol mE A A9 Fu 2 59 ol f 2 o JAAoRA Fau
g9 Fayol 7aa Qi o]E AT WHowA AnfEnEel oy
o] & gith 2003 “Grid 2030"S Aoz thekg Aol
93 Q. E 462 HFe suEnd Bd 432 e
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¥ 4-6. M=o ~ulEvE BA 44

T o8 08
- Grid 2030-A National Vision for Electricity's
Second 100 Years(2003.7.): 71 A oAGAE T
Betm ARete EeAelm NHT £ de AL
=

o] &3 = = 2147 AHEY, = AnfEads= F

’

= 8°

- Energy Independence and Security Act of 2007
(EISA2007, 2007.12.): =mtE12]= Task Force Al
zZh As S AA - A" Ras 2, Te

= 5= 114

- American Recovery and Reinvestment Act of
2009(ARRA2009, 2009.2.): 317} Z=wlEW H(AMI)

2AE °F 829 Y A

r2
oF
o
)

o
o

Ik

— @A o]lyo} F: 2008 AulERE %< AF <

3}
o qn | AEIEYe F2006~20000] A A F o 37
Trﬂ Z"’” 3 AFIP&E, SCE, SDG&E)Y AunteEn|g Z=A 3
o

- HAbs 20079 AAE T HelA Absd W 2

(Source: DOE, Mitsubishi Research Institute(2011.2))

Al W 2utERY =Y wid wEA Frtste FAlolH
FERC(Federal Energy Regulatory Commission)o] W2 wl= AwlE
HEH HgES 200610 0.7%, 20081 4.7%°] °o]o] 2010+ 8.7%=
7Y B g Zlsse 2 H 2010Wel oF 12387 dlo] SEelal
dom 2013l el= 5200%F dCAA wHe ¢k 1/3)e] ol A=
AT
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A zrrEvE £9 973

— 2003, 200997k A F&7bel diE € 138 AR
o) fge ~ulERE £ %37

- 20008 A AlTH(SE 5007 F)ol w9 ¢E, 97 PI
2 A9 Ao Al AA|

- 10~15%<] WEE 944 AA 759 9E AMROU

ol5= d Wioll A o4

ol A F5eo] FF £AH =9o] g =t
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- 2007 129 AFd B (Ministry of Industry)7F 2008 1
o 1945EE 20189 12€ 31471A 11d F<eF BE 1]
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TS ol wid AP A 2016, TLoo]s AF A
2020 W7EA] 95% o]/l 7hAel AmtERH AXA
o] 73}
W= ZE =7}
- 2008 8¢ (DAHF AFY A3t (2)2010d o] % 4=
A 2 gt R s A= dsl 7ls4 - AR
=9 7Vsdk He ol A advanced meter =%, (3)20103
129 30947bA A &7kl g Al 8w o
& 7tsstA st=E A
-2009d 49, AolA oW Al Gl Al ]S o]
dggte | f2 AvtEnE =9 oF3 cto] A, AA Yt
2 ~ulEuE 7|5 Q7o e AHE Y

(Source: Pacific Crest(2011.3.), H ZA4Fd-3(2011.2), 24 A7)

o} obAle} 2 ey
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20091 ~2013\d ol A A oF 3,043%F thol whgh JHEH=
otk AR F, 2020dThe] 5T wE Al RE
EnE 299 2R & gov, @4 dir =9 A% Ade A
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7N &F 2

s

F 4-8 of/Hl oo AvENYH =9 4%
T RICE
2o - AN &Y Fx off 202087b4 “Strong Smart
N Grid’ 7% 2. ~vlEvES 7 @ asw ey
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2009 ~2011 el A3 2wlEVH diitE =Y 25
NERER

lol
N

20123 7FA AA Y ©9 AZSE AEZFoH AR F
oA MaPHor &<
B Egol F: 20066 2vlEVE =9 oF3. Fx

AT =2 2013d7bA] AvtEvE A2 oA

i,
=

=i
In

smtENY #d FAE o 7 s AgAt 9
A AYeow vge 44

2012\ Z7k=] 1308k &, 2013y @7hA] A Y] 2009k
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(Source: Fubon Research(2010.5.), H, ZAA4F44(2011.2.), 23 A74)
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Futeh= 2010 1€ell 2030d7bA4] 3EA R A EAE F A
U e s @2 AntEIYE w7 2EflS HESH. 5t FXIEof
o] syl Ao MR Lof FX H3gol “AviENH 3 T
=7 WAska, 2 oldle 3k AH Ao “AnpEY dXA 9
T35 Fel 20208 7HA] AA =8 Tkell tHRE AvtEvY B Y F
A A 2" =78 PAska vk 2011 2€9e] AntETEE ANY &
A3t AfolMe= 2rtEI =S BHg - g 7|ubr o] dgkow 2020

A7k svbEvE e $E¥ AL PASD Atk A4FARE

~ulENH £& i AMI 27 BES 98 2a32% - AAAY -
F73t 5o BAEdH v AYALE dY 5 dEARA R AR
o] 7}hs3lEE HWEAH ¢ - &8 - 1HE AAE vfAT oo}
2010 #& VFo R AmEWE HEES 57% FwolH os il
HuAE 999% Has dsPda, AgaAe 17537 & 89t &

(4.8%)7F Huso Atk 201296 100%F 5, 201319
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A 3 A u-Health
1. u—Healthe] 7§ &

u-Health= Y] 2 A2 (Ubiquitous Health)] A2 A, H R F
A3 AR E ddste] AA ofuqy o, X, A5, ARS e
o] myolg MH|~E AFste AS on| gttt u-Healthw AFg 9] IT

43t e-Health® R AMAE FAS=2 HT
A1 54131‘4%‘0] Ht} e-Health7} A9, 32} weolg #3713,
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M o 4o

U-Health
AtEiol 09l

(Source: u-Health 71& 9 Al 53, AAEEFAT, 2007.6.)
a9 4-8. u-Healthd] 71d 2 EA

2. u-Health EF3 5%
7}. DICOM

DICOM (Digital Imaging COmmunication in Medicine)< "= WA}
Astsol A7) EF3 7 g oz AYd ACR(American College of
Radiology) #1937} EA7} o] AyEdon, o5 yAd G733
FoA 9u 3 AR AEFES 98] TCP/IP oA s2&ete EE
B AT ZREZS ASstY, MEYAE T3 AN fAE
A S L 23S A¥43= PACS(Picture Archiving Communication
System)®] EF 7le®E Y o5 JdFREA L~ Fu) 7t 285k
AL xFEol BF 140 Q%E}.

Aol ol on AR E FiuNS F

|

1o
il

_90_



JA HRAom, 1996 = HAEARFdAESFAALS AN 4

AbEEa Sle ZEagd doje XML(Extensible  Markup
Language)% A1&E AR u-Healths F@3t7]ddl= oF4 HZF3gho] ¢l
oh @A F 26709 YA LF R ol FEeta 9l
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