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SUMMARY

1. Title : A Study on Future Radio Service, Smart Radio
Technology & Strategy

2. Objective and Importance of Research

The objective of this research is to propose the Smart Radio strategies for
activating the future radio services and to discover Smart radio technology and new
radio technology for promoting Radio Industry and building Smart Korea in the 2020s.
Especially, according to the changing directions of policy and technology from u-korea
to Smart Korea, the importance of the effective usage for future radio resources has
been increased. In addition, it is urgently required to prepare efficient methods to
expand spectrum sharing under a market-based spectrum management system. Also, it
is necessary to suggest the policy direction for introducing new radio services and

smart radio technology, which are based on spectrum.

3. Contents and the Scope of the Research

- Investigation on recent international spectrum policy trend
- Analysis on Smart Radio Technology

- Proposal of Smart Radio Strategy for building Smart Korea in the future

4. Research Results

- Analysis on the trends of spectrum policy in foreign counties

e the United States e England e Japan
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- Analysis on Smart Radio Technology
e Study on trends of the radio detection technology based on a high resolution
and a broadband
e Study on the directions of the development in renewable radio energy and
Green Wave antenna technology
o Wireless Power Transmission Technology

¢ Synthetic Aperture Radar Technology

- Smart Radio Strategy for building Smart Korea : the arrangement of the related
legal system for promoting the future Radio services, through the usage plan of
spectrum demand and the development of application model
e Mobile Traffic Analysis and Forecasting
o Interference avoidance technology for Frequency Sharing
o Using Strategy and Technology of military radio spectrum

¢ The future images for Korea Communications Commission(KCC)

- A Study on the introduction of Light-Licensing Regime
¢ Analysis on Light-Licensing System of Japan and Europe
e Improvement of the permission of radio station in the new radio situation based

on Frequency Sharing

5. Policy Suggestions for Practical Use

- Applying foreign counties to domestic spectrum management and strategy to
improving domestic spectrum management and strategy

- Utilizing Smart Radio technology as the Infrastructure for building Smart Korea
Society.

- Suggestions on Improvement Directions of the related legal system
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o Calculation of the Required Frequency Bandwidth based on the estimation of
Future Mobile Traffic
e Establishment of Domestic Technical Standard and Sharing Spectrum Strategy
using Geo-location and Database Access based on the Cognitive Radio
Technology.
¢ Proposal of the using strategy for military radio spectrum
¢ The future images for Korea Communications Commission(KCC)
* Current situation and development of domestic IT industry
* Analysis on KCC's status and legal issues

* Proposal for the function and the role of KCC in the future

- The proposal for the improvement of permission system for radio station which
utilizes spectrum sharing access to new services by introducing Light-Licensing

regime.

6. Expectations

- Utilization on establishing policy to promote industry and to diffuse the use of
spectrum in Smart Korea society
e Future mobile traffic analysis and forecasting
e Plan for spectrum allocation in the future
e Introduction of spectrum sharing technology such as TV White Space ets.

e Establishment of function and role of KCC in the future

- Promoting research and development of the use environments for more

advanced new systems with radio spectrum

- Establishment of policies for enhancing user convenience and creating new

businesses by expanding the use of radio spectrum
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AAE da IoH6l SARe #oltrh JpdE A 50de] AuA 1951d w=e] Carl
Wiley7} DBS (Doppler Beam Sharpening) ©]2k= Z7] SAR 7Hd¢] el e &4 <
g5 WHd o] 50od T g JELHS bAgT =2 1978 AA Hx
2 1% 800km, A= 25m, #ZZ 100kme EA-S 2= SEASATS 7|Estt). o] &
1981134 1984'de] it SR-ABE ¢FgEAM HAste 7es AFstAoH, C-
WE o] SAR(M=7HE) X-HEe] SAR(FrHNEE Al FAZ SR-C/XSARS 7HE
ato] 1994 o] -FgEA Al S&stAth SR-CIXE A W 2% 93 W2 o
Azt B9E ZHA A gl oF HH 7Es A&t 2000 s Y FEoE
AHFHEWEY SARE AH&ste= SRTME 7ldste] &9 6024 &9 60=7kA A7
FaA9qe fgAE 1=AZDEME FHeid. =3 TAdeE 19889 AEE
LACROSSE-1& AjZtoz 1991\ oLACROSSE-2, 19971d¢]  LACROSSE-3, 20009l
LACROSSE-4, 20051 LACROSSE-5, 2009l LACROSSE-6E 7% Fol Utk HI
Zae] fEAY AAE A4 SARY #FE 1991 FHAME FHF-F=(ESA)0
F3o] Hol ERS-1914S AFoZ Awaynh. o HAdes C-Wl= SAR AlA<
AMI(Active Microwave Instrument)’} BAE o™ FHAT 7|&s FL39Y. ERS-1
o 3& QR A FYF 7%, 4% 2 A 5AHES 2= ERS-28 1995 ol WA
o, 2784 gAEZS ¥ ENVISAT $4¢l ASARE ®Ajsted 200213 &
At dA &8 Folth ENVISAT 942 TR 28 %2 553 dHUYE Agsid o
FTRE, Osds F 92 Fdg #3Zo] Jbssith fHE7E T4 =dE FHA
SIR-series 7]&/Md 4dS ENZE FARYA SAR-Lupedt 894 TerraSAR-XE FA|
of 71 &8st 3tk SAR Lupes S =5olA FE38t Im o]ste] Zusi=
o ZRE A FH0E 59 43 SAR YAE HAET FHE 2E&FEE Fe AW
A3 ok @A7EA SAR-Lupe Alglz9] A WA 9140l 2006 12
ol HAE O, T Fof 257 2007d 7€, 357]& 20074 11€, 457])& 2008
5 200811 79 229 @A RA BF 59 43 SAR 4L A=
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©Z WA TanDEM-X+= TerraSAR-X¢| ¥4 Rz QEHZW EY SARE A5
A YALE AR DEM ARE At ok ol oto e ojeefol §F=3 =

U57F F3ske] COSMO SkyMed 9148 4715 /N st¢loH, 2007 6€ 786l A WA
APY2E B 257]E 20079 12€, 3371 20089 109, A 4371 HE
20109 11€ 69l 27 datEo] &3t Ytk olge ol Hx uFE FAAA
0% TEME GHUE A& tFH HoltEA Im wo] 1R e 95
61- l]jr

gAjotell AE 1991de] Almaz-1& ZABIACH, ol $FAAZ MRS vl&d
=91 275kmol A Bl M5 ARRE FEEHAG A W 2F HAS o] &sto ¢
12 WS piae £ g AE S-HER 1-2mF A ES 2= KONDOR 914<
st Qo 2709 SAR Al 9143 2709 FHA FAHAE S TR &8
A¥ %9 SMOTR AdS F2 ZFolth 20093014 2010 Abolo] ¥hAke] <l SMOTR
o X-"lee} C-Meoi HERE g S&eH, sjadEE 1~15m A Eo|th

Autte 27 SAR 974 +89 39 AME FHOE Hxo] F4 SAR YAl
RADAR SAT-1& 1995de] *IAbatel &3t ¢tk RADARSAT-12 10mu 313 %,
500km7hA1 9] &
otk 3 ¥4 mdol RADARSAT-2= RADARSAT-1¢] H7]7ko] Eud 1998 o
T AR o ARAAAA vmHe] dTEH B AR WA FoE
stel Rl 1061d 7h7ke] AAFH ALY 2007 1290 HFH o2 WA ST

YEL2 1992d @Y ZHE| SARSE HAFAAME FAF JERS-1S /HEatA o
o, 2006 1€ ALOS 9145 wAlstel &8 Folth ALOSS SAR ®AIAIl PALSAR=

L-iezn bgg #as A8sigen, 39 44 Z=EY 4§ 350 kme] #5F5 7}

>~
a}

N

He UZE 177 50° o We YA WA 5 $5E A%e BAsD

ot
-z
_(E
=L

7m
I del JIE $Fao A e tF EE SAR 94Q RISATS 7i#ated 2009 4€ 9]
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ne

WA £85I CHE FA5E OF BhE Agagon], 2FeolE RE
om olvle] SFEE ATV 1T FFIAE A WA 94 SARY RRS-12 2006
ol et on], ) 20065 201074 %% 59 AZol uek 2w SAR AL
N Fol,

Sl 09T FUEH BFFSTATA TRee] F2 B3 7
AANE TEA AgsAd A ol 94 1, 2 33AZE AUsd s,
SAR BAAE 271420 SAR 914 A% Badol dEHe 0de) Fwy 2w
ATz HEoR B WAl 94 SAR Z2AES FAske] ATALE A5a9
on, 93 vlzFyssolx 53 d9/148Y & Bad 4T £29 94 SAR A

o
Ag

288 AABGTHAL 1 F 27149 IMF 59 gao g AdgTizt 20009 Fuk 5
g dxggerdrde FWIRLRE g Tk e FAsAq gow,
0119 gl A FHstL gtk oldelA R Hpeh o] 2007d& 7|HOE

20108 744 AAZZAA ABACE AAE A4 SARS] o]
o 940l LT AT 7 FH AT ATHAAY AL U F2 9SS 1Y
3 28 gt 2o

3.1 RADARSAT-II

MUtk $F=ol = 2007 de MDA (Macdonald, Detteiler and Associates Ltd)9} &
o2 %3 RADARSAT-2&
AA - el TdolH, FEo
2,200kgeltt [7]. C-Wl= 5.405
GHzE A}&3hd, 184 =(Fine),
3% 3| =(Triple fine), 2313
%4 E(Ultra-Fine), 3% <&(Standard),
FW 9 (Extended), 3o g
(WideSwath), 27H(Scan) SAR X
T2 ¢8¥9Y 2udEE RE

[ 2% 3-18 ] RADARSAT-2 (FHLiCH)
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£ 3me A =Z ATtk RADARSAT-12 HH #owhe AF&3F¢ A5 RADARSAT-2
= VW #Hy wxHIHV EE VH), o|FHIHHH+HV T VV+VH), Hu#s
(HH+VV+HV+VH)¢] A}go] 7Fs3lth ®3F RADARSAT -1 & ©dwek 485 7
BEE AME F77} 71 9Ho] 9omz RADARSA -20|AE 9Z[oEz H=
(Left/Right -Looking) ZES A&3le] AWPEL F7]& Ho 2 Zo|52 83T}

r_{

3.2 ALOS - PALSAR

ALOS (Advanced Land Observing Satellite)= ¥ F=oj A 713 SAR Ao
2 2006 19 24 AHFAoR HAxo &t YR JERS(Japanese Earth Resource
Satellite)-13} ADEOS (Advanced Earth Observa tion Satellite) $14-& 44121 ALOSE
PALSAR (Phased Array L-Band Synthetic Aperture Radan)E ©Ajste] A%, AYE &
Z, AA A A, A ALY e BHoE 8HI Y [8] ALOSE A=W
A 1= 691.65kmZ ElY F7] FASHsubrecurrent) AEE AW LHT TH
oF 4000kg, A& 2kWeolH, 9144 34 I3 33 2ok Y& 2dUA H488 S
Ql PALSARE L-Wi=Ql 127GHze] FapselA tsdTE o] 43td taEE=9 SAR
P4E AU A E(Fine ResolutionZE=E 170kme] #HZZES 7MY A=
oF 10m o]t} 27M(Scan) SAR EET& 250~350kme] #ZZ£& 7HA1 9lom ¥t

(Polarimetric) RE+ 30kme| #FZZ & 7IA = WS AHESTh

%rog

Jm
fr

3.3 TerraSAR-X / TanDEM-X

29 FFLFATAL DLRY EADS7F 3502 7jwate] TerraSAR-XE 20074 6€
1549 A8t TeraSAR-X& I8 33 Zo] X-fldA b4d el =9 A
s 7, e SEUE gAsk JdEFAZHES GMTI 715E Zeth B
57] 39 TerraSAR-X+= 11¥S F7|2 83}, 1% 514km, 97.44° o] AALE 7}
A1 ¢ pdog F8HT dAREE ~EY w(stripmap), 27 (scan) e

o] E(spot light)9] 3714 && EEg 7Hth 2EY W Rt& 30kme #ZFs 7HA

[@p]
o=
~
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H Hate] FFel wet Hd 3m [ 22 3-19 ] TerraSAR-X (52)

ZolE 2 Hd Ime &y
T REZH 10kme #ZEZS 7}
7t} TerrarSAR-X&= A o}-$-3
2lo]ute] DNEPR-1 AAS E4)

Fatar Qo Terra-Xo ¥4 mdlZ 2010 6¥21¥ TANDEM -X7} [

of HatEe] 7 A4 JEAZWEHE o] & UAILE AL E & F Ue
Hzxol 914 SARE 7WEste], na s A 1E ARARE de F UEF &6
BRSNS )

3.4 COSMO Skymed

olgglol ¢-F=H FRIL FF FHFA TAHA COSMO Skymeds 47] 7
a3tk 5 o= Delta 1l 7420-10Co] AAIE &3 2007d 6€ 89 137F A
=91, 2371 20073 12499, 35+ 2008 10€ 25¢, mpA % 45 E 20109 11€ 69
Zbzt wALE ST Hal 5E A EUE AR X-ME SAR AIAE gAlstn
or A 1700kge] #1482 [ 12! 3-20 ] COSMO-Skymed (O[EH2])

2 Ha Fazgo] SkWelt.
COSMO  Skymed: [28 3-20]
3} 23, HH, VV, HV =& VH
Asts ol g3ty ©Y Az}
o] #H3x r=2 AFIY
[10]. & o] M= Spotlight

BX, Strip Map =&, Fhd

%o

£
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ScanSAR E=, %3t ScanSAR RER ThksA &8 £ g o]F HIgAE
Ping Pong E+ Strip Map BERE 7bsatH 30km #5Fo 15me| | EE Al F3t.
Spotlight 2=+ 10kme] #ZZo] Ime 1eld=E A HUstH
HA=Z o] 3~15me FHHEE AL Fd == 100km F=Z] 30me AH=EE
7MY, 239 REE 200km #EZ9] 100me] Y EE 7HAT.

3.5 KOMPSAT-5

3L Tk SFAL B AY dstel FAPE BEH 4944 5
(KOMPSAT-5)= SARE A% Hzel 94 doltt 9140tk @3g257d7Y

a #F & AR A4 AV Foske 2744 a9 st Apdsta ok
ohA 20049 THEH € 7 ARFEE VYATE ST o2 2005 6€
gto] 2010 12€ HALE FRE FUSAOU Aol AdH dA 2011d Frkel]
A dF o Ho| gEHYoY WA FHoz AAHT Yot vEHAEY SAR
gAA e olefzl9] Tales Alenia Space Italy(TASD®] COSMO- Skymede] 7]& ==
< 7N S r|edE S Tt FHEA [11]. KOMPSAT-5 34e [ 3-211¢)
Zom &9 5d, 3% 550Km, &
% AU 1,400kg, AEF 2.6m, =]
4.0m, gAA A7 880 Kgo AA=
Ao E HEET] ARy BT
= 28¥€0]t}). SAR HAA= X W=
o ot Ao e dEUE

ol g3ty tF YFEE JsS 7t

fu
PN

[ 12 3-21] KOMPSAT-5 (8+=)
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41 1= & FZ 7= (Interferometry)

SAR &8 93t A 7]<2A AW IEAHHE AL F & JEHHIZWET 7
o] 9tk (nterferometric SAR) 7]€e F & o]} EAF SAR ARoA A4a
ARE o]gsle J|eRA LR 1E HRE F2T 5
5, Ard g Hate o] dE, v g &

o olE ddAE T /MY SAR AME S8t F A

FANS F33s FHE $FT £ dov, s A2"S ARHQ AolE F1
Hl 3 Hg A5 Adste] T A9 SAR ¥4 ASE 5 & e I Tl 9
o} [12]. ¥3 =2 DEM (Digital Elevation Mode)& AAd 4= 9lom SRTMelA BS
g AT F8 A9 15 AgE HFdA 20008 = -5 %

42 0| =X Ex| 7| (GMT)

GMTI(Ground Moving Target Indicator)7]%-2 4 olA A9 o]F EAS €A at=
71E2A dibAQl SAR G2 14" AY F4S IEsEAT GMTIe =249
FEAY s Autg o] o)Fste EAE BRG] sl W$¢ F&3ih o
@ AYE gAY 56 wE} S ZEste] SAR ARE A3, YA
&3t EAY £525 7 4 9lvh ATI (Along Track Interferometry) 71&& F2 &)
79 &x WEE FeAY A o)F BFE ©A sk GMTIGround Moving Target
Indicator)7] =0l A&H L ot ol sxA BAE 9 GMII 7l=& 94 SARY ZHE
o]go® Q3 1A ZH/ & MYE /MAERE A& o)F FHE& ¥A T A4

 ARHY % Yok,

mlru

43 C}E ®o AlY 7|= (Polarimetry)

0% B3 e AT Wil B 4 B4 olgako] YA Hateh 4
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SEo] FAEE Ao Ao wet HH, HV, VH, VVe v7lx #Ha =2 33"
7129 94 SARES HH =& VV Fo4 & 7kA #stg 14501} ENVISATS o)
3 RADARSAT-2, PALSAR, TerraSAR-X, COSMO-Skymed ¢} Zo] HAl $14o)A+=
HEE dRER S 7HE 94 95T F e 75l Ak 4 7HA At mE Fo
A HH, VW F74E A9 4 9= olFH3Dual Polarization) ®+ & A& Wt
2 9<% 4 9lE Quadrature-Polarization 71&-g 2&3tx ot AEHY wjdo wg}
Ate] o3 AEEAC] thE27] Wie] tF My SAR 7|2 FE AXLRF 7|
%ol $&HI vk E3 thF Wk SAR A2 7w Mo wet AgE ddeto]
Gx2E Jgo] #Ee SAR FAlA FeEEH 2 He ARE AT F Ut

44 X mE Y 7|E (Bistatic SAR)

wol 2EE dolths £41§ Aol Belsto] AR e AGN $54E )
gozH mrsHEdd FusA Rt AuE ISAAY SA79 AAE
E A gael W@ A W% 83 AeA BAL BFu Aok 2 AeHoz
wol2Ee] Holthe Thbd Z4Ee] HBE AL & ddrks AHol gk wHd dol

it
ofd
I

ofr
ol

o Al2"e F718 BAVE A £ 9o, SAR ¥4 4 AHEE Astd 41 #o|
ool &2 A3 £ golthe A YL wEHE 7|23 3 A gsoF ez FY
& SAR 94 84 #Ao] Basit o /1A dAso & && 24aF0] Wy Wi

A AFAL 7 Mol AHHL Yok

AT AEHI Y A4 SARA H&sta e Ve FAE T A8HWE AdEY
K
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7]4, Bi-Static or Multi -Static SAR 7]& 502 @HAsiz

Ao Arto] Be
H3E HH, HV, VH, Ve 47
ZAlo] o},

JEHZHEY SAR 7|&€2A FHT #AE TanDEM-X&
FE BE F AT =S gAA Y APy £z T QHUE F
713}

ATI(Along-Track Interferometry)Z o] &3+ o|% F3 9 &%

HE
Aol

i

K

ELA] 5} XTI(Across-Track  Interferometry)

T3

A4e ©A4

o AgHoR Aesu gt

[e)

E T

A4 o)

l

Target Indicator) 7]&

12

lo

5 AAe 8 5
= AgE s T8t
STAP(Space-Time Adaptive Processing) SAR 7]
At ok

AL AT 715 M3z dd 7]
ol theto] Wz 9
715 A 8] Sste g
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6.2 B

SAR 7]& 9A} 50d-& F Fof EH HZ 10o0d Apojo] HAl G4 @lo]tHSAR)
710l 43 wAgel wet JdFgAd, FE7] 2 PRIV AHF JRIYS A
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Ak dA ot HZ 7le FAE o AdHE AHUE ol&sto HAEAY 4T
FE BES ols &2 FA T ARE Vlee A&de FAG EFAU AA %
35 BgA &< Foto] SAR 4 Bu okyzt AAGSH Ao G4 ARt
9 Hole £ 7€l oA At FEdets oby dri oz AR5 vt
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@7)= AntEE Tablet PC, ~RtETVE e
ga3st &) (2 vtEE, 34 E, Note PC, Tablet POt 483t o4 o

7] 27W(2EFETV, M2M) AlA
CE 42> 1R MEZ0 - EgfE ™M 3 F2 S|
9] gat7)
1 ZHE E
2 Tablet PC
3 2UETV

- ON3) AAg g27] o9e §% 92r|E VdestE=S & 23, 35d 7t
SHol oA adstermz z7ld AAF 67HA Ko dEE ddeE 2

HES FY5E o o) BEY Fa

<CEA-3> 1A MBEZT - EffE o|E20M £ D2 ZREH ch|

ANE d27] 9 7% de]

« M2M (48 %)
+ Clouding computer, USN® Agw, Wibro, Wi-Fi, 4G FWE, tmrlECar, 2%
Imbedded Type ©&7], 334 ©e ‘7], doidis PC, 58 (4 19 4 $9)

0 ©L7] ¥ F8 oj&gAoA
T S7F BN T8 o EFA AL oo 2w, 234 dFA

T 7P Ta3 kA ofZg Aol A AR thdk dgAE
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CE 44517 4220 - E2fE 2F0M ST 9 30 =2 ofE2[A0[M
24 | VoP o1 Bx;g Str‘g:;;g Game | 22| pop |Hole) 1%
2HEE 7 6 4 1 2 3 5 8
IHE 1 3 4 4 6 2 7 8
Laptop 8 7 4 1 2 4 3 6
TablePC 8 7 5 1 2 4 3 6
ABLETV | 8§ 7 5 3 1 2 4 6
MZM 8 5 6 3 4 7 1 2
Wi-Fi X X 4 3 2 5 1 6
A0LES} X 8 7 3 X 5 4 6 1 2
WiBro 7 6 2 1 4 5 3 8
<E 45> VX ALE|le 8 EN
25 A
o Wire-free world: 2utd AMulx B 89 FFo| %
- Tablet PC, 2PtETV & odt 7|3 93 o] ZgAo)ldEe] &
T &3] A4E
- BAS dolg QFA, AN SFA 52 X3, ASHE 2 ookt A
A 93 QFATI}) 7183
- ARk AAAE EuY H2YAE Aste RE AGAEEE T
AU A, AFAlA T Zrl= AFHA, 7IEF MVNO 5)°] A-fFFA
T o4 4 e Ao 2AFH GLV|E J|HeE e HRY2v)
aA 243t
» Business as usual: 3 1099 AdAF FA 2 7|edd £E A&
- Table PC, 2FIETV 5 Al ©27]E0] EAHAOY AnEES A 93}
e YHRIEANAZA ”ﬂ FeEAE B s
B - ZA% dolH a4, A 2FAE £ AdE F¥9 2FA=T} 7}
£3
- 2rkd H2YAE Aste AdAEC] §8 £2 FEE v AHEA
& 014 F e A *é
* Dystopia: XHlY Mulx #Ad 89 FFo] 7|t o3z 4%
- Table PC, ~F}ETV % L% g7 5] SAHN oY 2mEES A 9st
c IE YHRISAAZA g EE5A = Rt As
- FAE vole QFAF HAEHDL FFEA A
- 2ikY H2YUAE Adste AAAAEA F Rl ES BASAY B A
vl % JetAl A= Aeks 7hst
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0 Avele A
- ik B bl BE A spaced FMEE A3k, WALE £
2T, SR A 2 FES
- 13 HE A3t ge mud EdE 27ke] FaFdkey diver g B3390

FYY 3 BIAY of weh BRse] AU o el B3

3) 27, 3% A%
02, 32k A& =3
- Q4 AR FF 109 3 2atd o Ans £85 =297 s AA, 9T
718 B ol Aol ¥ ALHE i AHA, B4, Auee ¥ EY
Qo] wglgo] tisk AWA, AA, 71&dS L 2P tid ARAE 3
¥ o Myl AE, 2A T FAWiF, WiBro)
o @27 ~AntEE, 9 HZ, Note PC, Tablet PC, 2n}ETV, M2M
- (3 AR 23k BEAFY AHAE Foly] Y3 22 A FAXE AL
Potglon, 22 AEoA Ad F= F F71

a4 7 30~39A1 40~444) 45~49A4) 50~54A) 55~594]
22 A& 6+3(13%) 157 (32%) 147(30%) 107 (21%) 2v8(4%)
3 A 6v3(13%) 94(19%) 177 (36%) 117(23%) 4%(9%)

CEAT>2 3% MESEXESS 98 - M-8 o 2R
% 3 A7 ] A74 7e
22 A& 229 (47%) 974(19%) 9m3(19%) 778(15%)
3 AT | 29U 147 (30%) 6%(13%) 5%(11%)
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CE4-9> 7o) E 2 ealE 3 Wi 2EE
d= FAF
i g5ee) A9 F7H O
Vil £d&e 992 71 ) =g T oL 3 | wag | a0A%
o EEA bR 5 0.3, 10 6.31 13
AUEE 20 10, 40 | 28.19 0.9
22} PC Laptop PC 10 5, 15 12.67 11
B Tablet PC 20 10,30 | 2436 0.9
28 20FETV 10 5, 20 15.68 0.9
M2M 10 4, 20 13.99 0.9
o EEA 3 4 E 2 0.5, 5 2.9 13
AUEE % 15, 30 2.7 0.5
33} - Laptop PC 10 5,10 9.1 0.7
B Tablet PC 20 125 25 | 19.1 0.5
28 2UFETV 10 5 15 13.0 0.9
M2M 10 4,10 9.3 0.7
- (WiBro @ LTE AH]2) WiBro AH|~ 2 LTE MuAZ 3G 59 o]SEA AH|
29 BYE HHAZ HE HE
< E 4-10 > O|SEAl, WiBro, LTE MH|A0| CHEH Al - 3k} M2Z 1|
Aulx 7t #A SEAHH] L)
WiBro MH|25 3G 59 o|sFAl Au2gt FUA 207 (42.6%)
LTE AU 2~E 3G 59 ol5FAl Aul29 YA 2973(61.7%)
- (WiBro AHl2) o]5&4 Eg¥ 3} WiBro EZH $3] H&
<E 4-11> WiBro U3} 0SSN U2 53 E2fT 23| v|S - 3% H2HTY
e A% $A%
= Sk Q1, Q3 Hag | "olAF
SR 2011 5 3, 10 7.0 0.8
Wibro % 93] g 2015 125 6.5, 15 123 0.6
o T e 2020 10 10, 20 15 1.0
Wiro 2319 2011 5 18, 10 8.4 1.0
EEA T 28 Wg 2015 10 5, 20 14.7 1.0
e ¢ 2020 12.5 5, 22.5 18.1 1.0
- (LTE Mul2) o]5%54 EY3 LTE EgYe $3 H&
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<E 412> LTE 22t 0|38 T2 St EcfdE 3| H[E - 3& 4221
am 9% 5AF
- Y Q1, Q3 Bag | HolAF
EEA Eg 7ol 2011 5 1, 10 5.3 0.9
LTE® 03] u]% 2015 30 20, 40 32.1 0.5
° 2020 60 40, 80 59.1 0.4
2011 5 0, 10 21.8 15
LTE E&jg 9|
SJEEA W 03] S 2015 10 1, 30 22.0 1.2
2020 10 1, 20 18.8 14
o AlVEe 4=
- (EfY d43F) &5 109 4 Mulz 8 A Hi EY SUbs
<E 413> 3 1047 2 Mu|A ¥ o HR EZE BUl8 oS
dq% FAZF
EfY 371& %) = .
T QL Q3 Bk Hol A5
o]5 54 50 15, 190 160.2 2.6
22 A& WiFi 50 20, 175 162.8 2.8
WiBro 20 5, 90 70.5 2.6
o]5 %A 50 20, 50 47.0 0.6
32 AE WiFi 50 30, 50 48.5 0.5
WiBro 15 5, 27.5 22.9 1.0
- Ny e B4) EYY o Zo thgt ml Ay e
- Wire-free world(A), Business as usual(B), Dystopia(C)
<E 414> Ol Al MEIPL 21EE ALz
oy A ANygle B Aluz e C Alye L e
B (Wire-free world)| (Business as usual) (Dystopia)
22 A& 2878(59.6%) 157(31.9%) 375(6.4%) 14(2.1%)
3z A& 2474(51.1%) 2178(44.7%) 192.1%) 1%2.1%)
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- AU ed ) 74 Agele ¥ S AW divl JA B 2839 S48

=

15> AUEle 8 3T eyl 52 oS

AU L B gy = BAF
AA EHY 2839 =7 (%) =S Ql, Q3 Yt H o] A
93 A A2 A 50 30, 100 176.3 29
= AL C 10 -30, -5 ~62.8 46
35 A AdEe A 50 30, 50 47.0 05
= AL C 10 20, 5 135 10
o 7|t
- (@A) BAA dolE FAR aFA A4sA R - A%E Aoz

AZE AQY7A” o tid SHEE

< E 4-16 > 2Hst @2H 9 XE7IsAMo chEt oE

A% 137

T ort} J%A 99 | HFolt a¥gg | We 2¥n

22 A& 778(14.9%) | 21%44.7%) 89 (17%) 10%(21.3%) | 1%(2.1%)
A AE 47(8.5%) 249%(51.1%) | 5%(10.6%) | 119(23.4%) | 3%8(6.4%)

A
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- =4, dFEel FAF &FAt ALt MY stdA SREEE A A

g agA HA Al ERE A Ate] A% % @ EF

6) 42+ A& A3}
0 FAY aFAY A& ofF

- SRA F 308 T A 4T%0 sFete 148 FAF a5AE &2 Aol

M BolA EdRS A5

< E 417> BNE 22H A= o{Eo J1X

A 254 A& 939 1A 7 2%
A&ddE= 7H4 sl A= (3, %) 147 (47%)
AAEGE= 714 sl 93 (3, %) 169 (53%)

- FAR agAZE ALE Aol 7HH R dEvkee FA® a5AVt HAE S

hul

d 229 ok 28%7} AT Aol o=

< E 418 > BEXMs @2H HX| Al o|E Egfju ZAsE

ATRE A3
L= S = bz EdE kA %
Tzﬂ? _8_11]1] ,FﬂZ]/\J ——P/H'I -ZZI_J‘O (/) igﬁ' 28%
(FollA “7143skA s & AEd 149 Uy)
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2. ZHIY Efg ol

7F EdE 43S 9y
F EYY =
ZOZ EfY + PC EYY + AvlETV EY + M2M ET
0 & EYYL FUE, PC 2ntETV ©27])9 MOMS 53 T4 = EggS T
st} Ah&
- FolE, PC, 20tETV 27|27 s EdY q3A= 44 4ed

- M2M Egf g M2MS A g &) diu] Hgo B3 X 2RH A=

m
— =
<)

o= 2
0.18% =7} o7&

€ T¢std

20 FAEHY L 200,815TB &

=

<E 419> mUf 287 FMUEME MY - E2 (B 18)
2 b A
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
% E¥F | 19,724] 36,048 53,583| 71,866 93,225(106,589|122,679| 142,768 168,252 200,815
37| 1.00] 1.83] 2.72| 364 473 540 6.22| 724 853 10.18
2utEE | 9,795] 21,233| 31,834| 40,426 48,029 50,713| 52,975 55,101| 57,214| 59,366
HAHE 338 232| 163] 134] 125 124 126) 128 130 132
Note PC 312\ 343|378 415  457) 526|605 695  800| 920
Tablet PC| 1,350 1,846| 2,525 3,453| 4,722\ 50889 7,345 9,160 11,424| 14,247
2WETV | 6,469] 9,308|13,393| 19,272 27,732| 36,390| 47,751 62,660| 82,223|107,894
M2M 1,461| 3,086| 5290 8,166 12,160 12,952| 13,877| 15,024| 16,461| 18,256
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ot} WiBro 238 A o=

& WiBro X3

A 208 FAE

11d o8] 10.598) =7} o4+

<2 228,961TB

A==
T,

0 WiBro EgY 4=
- UFA ) WiBro 7194 & 0 119 539 He E93lon (69 713, ’ 159

384wt

< E 4-20 > 2L WiBro MH[A J11AI &= &1& &

20 7919 e dold Ao AW

REE A%
e 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
7H4A & 53.0| 103.1| 175.1| 270.6| 384.4| 503.5| 611.2| 696.2| 755.2| 791.3
Z71&(a0) 1.00 194 330 510, 7.25] 949 11.52| 1312 14.24] 14.92

¥ WiBro 7FdA A% o 22 2(KISDI)

- (299 42) AR 5 37

< ¥ WiBro Egf¥2 * 11'd1,893TB
=)

oA (62 7]1%), * 20 28,146TB 502 AW
< E 4-21 > =24 WiBro MH|A Ezf= 1% 2 XM (2Hf: TB)
e g 3 A7
* 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
WiBro E#® | 1,893| 3,665 6,227] 9,643 13,664| 17,898 21,741| 24,766/ 26,865 28,146
o WiBro ®3 Egi¥
- WiBro 23 A “20d FAHEHT AWAE 228961TB 302 A%
CE 422> 2 2EHD7 PMENE M - WiBro ZE (2He]: TB)
2w a3 A
| 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
2 EZY | 21,618| 39,713| 59,810( 81,509| 106,889 124492 144420| 167,534 195117 228,961
Z7be(l) | 100| 1.84| 277| 377| 494 576 668 775 903 1059
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g AR 254 7Pl wE A=

0 FAYR &% Aol thak ol s

- (BFA A FAR 25A4Y ALTbeHE = AR 60% s A
7heol FAE a5Avt AAE Aoz A%

% Delphi 3 23, FAIE 2347 AL AAA o thg Aol ‘A5 Fofd
FB8.5% , FYMFGLI%) ,  ‘RF10.6%)°, ‘FY@234%), ‘HEEe

(6.4%)° &%
- (ASA WD) $B/A T oF 47%) st AETheol FAT 254 AL 7b

A 254 AL /M Aevked FAT 254 AA Al
Bt B ASH 9| oF 8% i o, ol FAT 854 HAE M AE
% A A& A dSA ] o 39% F7HE 9T

0 FAY agAd BE o=
- FAR 8FAlE 41%7F ASEY, 53%7F AAEYE oS IUE Hdst] A%

4-23 > 2 Y7 FMEHE MY - FHE =X &2t (EHel: TB)

<E
vAg |8 % ok
SFA | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
16825
BZ | 19724| 36,048| 53583| 71,866| 93,225| 106,589| 122,679| 142,768 ) 200,815

CE 424> DU ¥ FMEHY MY - 2HE 23HEI (WiBro Z8) (EH9): TB)

A5A | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Hd | 21,617 39,713| 59,810 | 81,509 | 106,889 | 124,487| 144,420| 167,534 | 195,117 | 228,961
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o ARSPRA Al el iE 4
@ A3EA Ay ed met 20 EY X = Wire-free world
Z7) Al 205,662TB, Business as usual F7l A] 167,108TB, Dystopia

A7) A 150,397TB =22 A7

AYg 2= Wire-free world(A),

0 AHEEA Aug e
- AdE e 73 EdE dFo dig mdy
Business as usual(B), Dystopia(C)e] Al 7}AZ T&
2 #E Fa9t 3Fo] F
Business as usual: < 1039 4944 A4 2 7|8 £ A%
C

Ao uk z]

¥ Wire-free world: 2} AjH|
wol 7ItA| o]st
o W

Dystopia: 28t Aful~ #d 29}

- (NYg L A% 292 gjEEo] Wire-free world (249, 51.1%) £-& Business as
o AkZo

H

usual (219, 44.7%) 7}4, Dystopia (19, 2.1%) &2 71Et (19, 2.1%) 7}t
ol Hlu A FAHA ARS 31 JE Aoz A

¥ 7l SEe ‘AMHE2EE OE ozt SHeder 3 EfY 4

Ao E FAFSHe  ‘Business as usual’ g
- (NYg e =3) Business as usual(B) thB] Wire-free world(A) A7) A E#f¥ 50%
A A
o Eefy S £33

%7}, Dystopia(C) A7} A 10%

[ 38 4-2] JIX] AlLiZ|2 &
33% Zi4- (0.67Hf) 10% Zt4- (0.9H})
Dystopia

Business as usual

Wire-free world
50% =7} (1.5H)

o ASEA Aueled e o=

11% =7} (L.118f)
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- @A EY &A= A AYglee B AUt EFEY e A AE
H o2 209 EYHL Wire-free world A7) A 205,662TB, Business as usual

A7) Al 167,108TB, Dystopia A7} A 150,397TB=Z A3

T o=

ol
|

<E 425> = 28T MY - AlEEA Aluz[ (B9 TB)

%
2011

Ml

2

T 2018 | 2019 | 2020
210,01

250,662
6

2012 | 2013 | 2014 | 2015 2017

Wire-free
world(A)
H
(A+B)
Biz. as
usual(B)

24,620| 44,995| 66,884| 89,705 116,366 153,131|178,207

168,25

19,724) 36,048| 53,583| 71,866| 93,225|106,589(122,679| 142,768 9 200,815

140,01

16,414 29,997| 44,589 59,804| 77,577| 88,699|102,087| 118,805 ) 167,108

126,01

14,772| 26,997| 40,130| 53,823| 69,819| 79,829 91,878|106,924 150,397

Dystopia (C)

(=}

P
=
rr
o,

o Z 47%7} 50% 7V, 2.1%7F 11% & 50%
= 51%9] SHol 33% 2.1%7} 11%
T %5

1%7} 33% & 10% 47%7F 10% 74 A gro = 4

A

=)

s}

(@)
flrorlr
ol

ey

VAN

o -

O’l

g7 PMEwT

o T

g

Ay

MY - A AL

| 2(WiBroZz st (TH
A%

.JI>
no
(=)

>

FH
e

ra

_'?.

M

2011

2012

2013

2014

2015

2016

2017

2018

2020

Wire-free
world(A)

26,513

48,660

73,111

99,348

130,03
0

150,94
6

174,87
2

202,97
3

278,808

By
(A+B)

21,617

39,713

59,810

81,509

106,88
9

124,48
7

14442
0

167,53
4

228,961

Biz. as
usual(B)

18,307

33,662

50,816

69,447

91,241

106,59
7

123,82
8

143,57
1

195,254

Dystopia (C)

16,665

30,662

46,357

63,466

83,483

97,727

113,61
9

131,69
0

178,543

] F

[N

\:l

=

oo
fe el

oﬂ

] o+

[N

&11

(@]

oz 47%7}F 50% 57V, 2.1%7F 11% & 50%
& 5 51%9 SHol 33% A, 2.1%7F 11%
o ZF 51%7}F 33% & 10% 74, 47%7F 10% 74 Al o=

- 92

37 A goE
oz

S7H A B

>
i

hud

>
e

hud

A

W+

e



3 Efg oF 23 2 AAE

- (34U 34 H) C 109 FudlA s

ey 42259 v 2

20 AR QAT frA ABE Holw 9loy ‘159 o EFY F}
& AHACE o, ’ 159 o]F ZFTHEL A or e EAE BY
< E 4-27 > Traffic &R - 20104 ¥ 20114 Of|=X| H|@
72 17
2011 [ 2012 [ 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 [ 2019 [ 2020
%2"(?1?2" 19,724/ 36,048| 53,583| 71,866| 93,225| 106,589| 122,679| 142,768| 168,252 200,815
2010 | 11,143 21,306| 37,163| 53,818| 74,568 96,78|119,948|140,216|162,077| 185,571
*;(Ei% 9,795| 21,233| 31,834| 40,426| 48,029| 50,713| 52,975 55,101| 57,214 59,366
2010 6,540| 11,880| 20,568 29,938| 41462| 52,662| 61,929| 66,812 71,799| 76,458
j;gf 338| 232 163] 134| 125 124| 126| 128] 130| 132
2010 214 180 131 109 84 80 79| 79 8] &
hzd(fll\f 1461| 3,086| 5290 8,166 12,160| 12952| 13,877| 15,024| 16.461| 18,256
2010 - - - -| 738 1,898 4,613] 7.937| 12,006 16,870
Noztglf ¢ 312| 343| 378| 415| 457 526|  605| 695  800| 920
Taglgltlpc 1,350 1,846 2525| 3453| 4,722| 5889| 7,345 9,160 11,424| 14,247
i;giw 6,469 9,308| 13,393| 19,272| 27,732| 36,390| 47.751| 62,660| 82,223|107,894

o|Zx= '11d Note PC, Tablet PC, ~TlE

109 7let mukd ol of

TVZ A3} 5ol 4=

3]

hud
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- (&9 A=A vla) 20099 s o) ATAASH sty & 9] 7] el A
T 1 diHl 148 EYY FUEeS 3T ~ 798 FElE x

kil 7He ARAE 36 E ThA BEF

olN

, =

< E 4-28 > Traffic f=X[ - sfel7|2 o|FZ0tete| H|WEA

i)
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

* E
?-1] S | 19724 36018 53,583 71,866 98,225 106,589 122,679| 142,768 16325 200815

Z7h&() | 100 183 272 364 473 540 622 724 853 1018

Cisco 598%|1,253%| 2,577%|4,722%| 2011 thH] 2014 445 7.94)
(2009t 1)
Yankee | o onl1189% 1770%2,332%| 20114 thu] 20141 A5 370
(2009t 1)
Coda -
ol 1, 0| &,. 0| I/ (] i O 00 E. O
oo ) 589%|1,154%|2,200%|3,463%| 201113 thH] 201413 445 594
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A2d Foge FHE AT HIY|<

ol gokdt B QJAEY 7P ofEe Aol Fato s A dojE Ed
ZarAol 27171 gAE 1 ¢lE 74$H CTIA(Cellular Telephone Industries Association)
= 20208@7FA 800MHz, ITU= 1,720MHze] F7F &x7F BQRE A0 F o=3ta 3o
m, 9= Ofcom= 2020744 F3h4 REAFS E719e AoR Ba ok 53], 7
=& 20109 3€ol = bR A W oH, FF 59 el 300 MHz, 202047+
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7k KCC g #3k wj=¢] FCC, NTIAS| H &3] nlw
D FCC
FCC+ radio, television, wire, satellite, cableo] 9j¢ BB FAI(LEEAE A=
71#Ho 24 19343 Communications Actel] ¢J3te] APE =gAQ 1 AR 7)Fo|n
o] o] go oJste] #e)(oversee)H I Atk 1 715 ofE 9t 2t[4]

Az, Aol BE A, B, F4 AF
Yo 22T T A 75
- Fakeel Py BEHA 0§

- o} A AN

The Federal Communications Commission regulates interstate and international
communications by radio, television, wire, satellite and cable in all 50 states, the
District of Columbia and U.S. territories. It was established by the Communications Act
of 1934 and operates as an independent U.S. government agency overseen by
Congress. The commission is committed to being a responsive, efficient and effective
agency capable of facing the technological and economic opportunities of the new
millennium. In its work, the agency seeks to capitalize on its competencies in:

- Promoting competition, innovation, and investment in broadband services and

facilities;

- Supporting the nation’ s economy by ensuring an appropriate competitive

framework for the unfolding of the communications revolution;

- Encouraging the highest and best use of spectrum domestically and

internationally;

- Revising media regulations so that new technologies flourish alongside diversity

and localism;
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- Providing leadership in strengthening the defense of the nation’ s
communications infrastructure.
Bureau and Office staff regularly join forces and share expertise to fulfill
responsibilities such as:
- Developing and implementing regulatory programs;
- Processing applications for licenses and other filings;
- Encouraging the development of innovative services;
- Conducting investigations and analyzing complaints;

- Public safety and homeland security.

2) NTIA
NTIAE HREAGAe] Be v BEFL AR 1 7A 19780 A WAR
g wste] sl ohdlsh ge 7152 2T AT
- F5pRo] GOSM): F3ke o B&H ol g, wu)
A AR AAOPAD): /A 714
R

lo
o
>

- global AA(OIA): BEFA 71& FoklA 9 719 249 &4 B4
- SAFS AFTS): AREA JzeNE, FAHEFE, T8718 AL, Fag o]

§3 9% A7

HEA7|E $4(0TIA)

oxl

The National Telecommunications and Information Administration is an agency in
the U.S. Department of Commerce that serves as the executive branch agency
principally responsible for advising the President on telecommunications and information
policies. In this role, NTIA frequently works with other Executive Branch agencies to
develop and present the Administration’s position on these issues. Since its creation in
1978, NTIA has been at the cutting edge of critical issues. In addition to representing

the Executive Branch in both domestic and international telecommunications and
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information policy activities, NTIA also manages the Federal use of spectrum; performs
cutting-edge telecommunications research and engineering, including resolving technical
telecommunications issues for the Federal government and private sector; and
administers infrastructure and public telecommunications facilities grants.

- The Office of Spectrum Management (OSM) formulates and establishes plans and
policies that ensure the effective, efficient, and equitable use of the spectrum both
nationally and internationally. Through the development of long range spectrum plans,
the OSM is prepared to address future Federal government spectrum requirements,
including public safety operations and the coordination and registration of Federal
government satellite networks. The OSM also satisfies the frequency assignment needs
of the Federal agencies and provides spectrum certification for new Federal agency
radio communication systems.

- The Office of Policy Analysis and Development (OPAD) is the domestic policy
division of the NTIA. OPAD supports NTIA’s role as principal adviser to the Executive
Branch and the Secretary of Commerce on telecommunications and information policies
by conducting research and analysis and preparing policy recommendations. The
domestic policy office generates policies that promote innovation, competition, and
economic growth for the benefit of American businesses and consumers.

- The Office of International Affairs (OIA) develops and implements policies to
enhance U.S. companies’ ability to compete globally in the information technology and
communications (ICT) sectors. In consultation with other U.S. agencies and the U.S.
private sector, OIA participates in international and regional fora to promote policies
that open ICT markets and encourage competition.

- The Institute for Telecommunication Sciences (TS) is the research and
engineering laboratory of the NTIA. ITS provides technical support to NTIA in
advancing telecommunications and information infrastructure development, enhancing
domestic competition, improving U.S. telecommunications trade opportunities, and

promoting more efficient and effective use of the radio spectrum. ITS also serves as a
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principal Federal resource for investigating the telecommunications challenges of other
Federal agencies, state and local governments, private corporations and associations,
and international organizations.

- The Office of Telecommunications and Information Applications (OTIA) assists
public and non-profit entities in effectively using telecommunications and information
technologies to better provide public services and advance other national goals. In
addition, the office is administering programs that are helping the nation’s transition to

digital television
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@) sl He FAA=L 7hilA Med 20 BEF FATH, 74T o
oo dExr fFoE Fdrt
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@) B&FdE=o disto= AN AHEATE SH3ES sl 7] Wi, 50l
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XS SAHE A7 8, fiutol oieh B3 A 83 A 7hA|o] A A
A¥ 5ol U8 (serial M3 5 71E42 ide] &g 55AN2 v-g55
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Al 3 A F49 light-license FAZ &&AF
(Light Licensing, License-Exempt and Commons)

1. ME

B 52 (Radio Regulation) A 18%o|Me “FAZ L g Fazo] &afgde =
7he] AE EE ARE tAlste] FHUH ] 2ol gt AAG F 8l
ol ofw FhRlelut BAtel ofsf FAsAUY AT 4 It Sl FAs L QUTh

91 oA “s71” gy golv FHE YUE off & F Yt oA ZE
Aoz ~HEY Abgo] B §&Holok drte Ae on|d

2~HEH AL2Z74L RISRadio Interface Specification)oll Al A 9] FojoF gt} o]
3k RISE 593 AFo¥A] Fe FAldu](non-specific application) £+ Fod e
-/d-dHl(a specific type of application)e]l & & + Jom, 7|&Aolu T} &

TeAde TAdLE 2 Yok wA o] Ffe AEY IR = 14

dutq o2 “qfA| A Z(regulatory regime)” E= “3]7}A Z(licensing regime)” 2
e fAsted ¥ &olso] AHEET. o9& =9, unlicensed, license-exempt,
license free, general license, general authorization, light licensing, licensed, individual
license, individual authorization ...%5°] 1t}

ol¥e o &5 “F7l=licensed)” Bt oz}t “F7Hlicense)” ]9 <] RR
ABZAA AL A= A e Fie FAMNE 23t Sl

a7l AA G L&Y 7R FHE Fa3 FHEHAAE HYste], ~2HEY
AHEE sl Tk “AIAIR” o F8 FHE 7Ieste Aolth EU HAAAINA A
dote AAFA WELASY AMul~ sz #3k ¥ ElDirective  2002/20/CE(the
Authorization Directive)l& AH5o2 A2 O FHELAE AELHUTL =3 “light
licensing® 3} “license-exempt” A =7ke] 2Fo]Ho] T4 FALh

B RuAA AAZ Y& 2008 29 @ H CEPT 7]#9 doA AAE Hf

B2 light licensing 3 license-exempt A= thoFst FAAHu] & Ogk ALE
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S golth o RIANAE AAH SHAA B BHE Bgog s g
on, @Yol B BAYF o BAYEL AAT & Yt PA B v ojUe A9
Wekg AFSHL Uk ol F Thak SEAU DT LS Fael, BB st
ASAT A THE BH B ST GHE AN

2. 80 & M2 CIE M= cist Fef
7y s7F 223 7E A%)

&7kz7d(Authorization Directive)e] 74 Al 51z oAM= “7M9=e 7b53d &2
& Aol e f1dol EAlste SET AaoA AUAQA AHEEE §rtd #EE F
A ForE AEsAE ET 28y desrtdAe AHEste FAFReY £
z21& Tgsloor ). ga FAs A o

FE FAAZANN T8 Aol FFo Aol “AUH AEEE” of
el s7Fe Fodstal A= bl gk Aol

“7W &8 7Hindividual authorization)” ¢} “%1Fs| 7Hgeneral authorization)” ARo]e]
e zfol & ke, Tl A A A= 5-1 004 dita o 22 w3

<CE
A FFHCE AHgste &od did 1ed e Fa= AAeL it

o
e
r (

<E 51> 3EHo=2 A= 80{F9|
QA 7} a3 7}
(Individual ~ Authorization) (General  Authorization)
¢ F7ME 2A0R 3§
NS Aelse zaoz gn. | e GRS 2des o

ww T,

QL &7t duksi 7}

37} H 57}

Jzy E9A0E ALEE “license” ¢ “licensed” £olAREAA UEFE £ 9
E E3%E ngsd(dustd FAFARR Al8zE, 43 JH A7tE 3730l
FAlshe ofd FA7IE A EE od 7Y o HEHAY FAHAAE ¢ dn
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g FAEY 7] wEolt}), (EuropeanCommunications Committee)2] <=3 &3] ol A
= %% “Licensed” ¢ “Unlicensed”®] HE&o] AHES oA 2 Z1& fAasteior &
Atk o] A& License7b 70912 ¢l(individual) == Luk# ol(general)ol] of
grlojof drie AS Yuidth or)dA e E ol Y
$AES AE TEHE F Slv 8a(factoNE ZASHA T
dWei7t 7lEe nHd o, duisivtelA nEEE oY FdHY S F
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A2 fye FAAAE AF AEDAC Qo oH AEIRY AN B
o &HAY o] YA, 24 AEA B A2E FAAEA YF AH
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EU stAAAl ] A Zolo] A & ¢ Slnk

olfd WA Aol TEHoE AFer] Ao A&ATF AHEAY] YA A
2 RAst= Adto] wysig el ts Aol

agu, A AR dAY oL 2HER ALS HHHIEE ALE I 29
EY #is 295 BddME ddde HE Axstoor g & E9, 29
Edd tig ReMEs He AR e e AATHJAEE]) AHEAE ARl

Aol Eol 37k 79 #ddnE AL 7HAstoF .

(2) 5 =(registration)¥} 2l i(notification)ol] tha+ A3+
7 WA dA AojHoEE TEH ANE Fstool & IFE ZAEFE A
of Ae7tel tid Zolth

525 418 AT JRehe AL, JEAGAEN, ARAY, A2 2y

97183 ol HAe Fas A4 Aajeh aFolnh

i £ light-licensing/N'd s #HE 2o Yutsizlel AeAP HEo &3 Y&
A7 Ak olge B Auzold HEE BHE HF F Y= $EUMY Mg
3 o] &S Agtste= AfolAN oA S AFeA = HET

B o] Sl AME A 24 WY e AEAY] FRA U Ago] xF
ol Avkd AN E WY <ol Solrbok & Aol fFABMAA o]HF =
AAZRE e dA8 Ade A o 5t & & 9l

@ s7HH5 AA

“light licensing” &olv FAAME-S 91 s7HAS Aals, oAl Zatd sQlE 7y,
Uetdtts AL 23 =49 A7 k. d7leA 75 daks AdATt 5745
s HE 71BN HeEste Az"e AR ddte 7t ARTES AZ3)

.

9o AR} BAF LTEAS BEAYTA, AaHozE

rir

T HEe 7Y A" A e o) srtE gt
o]t o|moA “light licensing“S licensed®} license-exempt A% AfoloA
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NE gty dFste FHeE A4d < ity thalel, “light licensing” A 28]
o A7t ARHeERY B ke AFAA VMRS E FEHo ok .
A7t O N2"d AEAA BB e e FA GEFE FES Bad Ve
A 23 xFetolor I Y 7S ke AEA ket B2 dustd

ITA 2ol g 92 A& ZFsta Q7] wEolth

webA AEITA 2" oA A& As4 Fo A3 ofr7tdded i A%
el Aapehe t2A, AHEAAE 28 FEEE factor2H AZ4E $ T
t}. License-exempt ¢} light licensing
FH9 o8 It AldE = 3ol A “license-exempt® 9} “light licensing ™l
e AME & gofsiAo] ARHL Jlou, o#rtAl gAE Tkl 712 Aol
HE 28t A Bog 1este o] Fasith

(1) License-exempt A =(regimes)
oh A9
ECollA o8t AMEE dgggae AxAdaAd 88 “Collective Use of
Spectrum(~HEH FFAE)" B o)A license-exempt A E(regimes)= oS3} ko]
el skl Sl
“© 2HEYARS AT IS AESHA g ATt 240 Ha itk A
< 93] mE AYd Az we AgEn”
Hol A 13t “Collective Use of Spectrum“(RSPG08-244 #) o thdt RSPG
oJAd A collective use of spectrum(AHEDFFAIL)] thet oS g3 Zo] A

3t 9t

b

iuj

“Collective Use of Spectrume 7o) &
#9495 248 AdoA QA e 2A) 5PAY ALA EE AAT 29

B
EYel H4Y 4 ST = Zoln”

K=

Ao AL & F itk
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license-exempt Al =(regimes)= 5 Z(registration)¥ A 1(notification)Z $13+ oj® %
g glo], o] # #FAE FejolA Y Guts7hFAA Lol

ARz olyd HT WHE /¥ FUI=RE WA(exempt from an

A}

individual authorization)” 2t Z1& AgstAl Z3td  “sf7FAA (license-exempt, LE)”

o 24 9ot Ag FE3eop g,

Qb
N
_,d
é
e
EE
r_>:_
o
E
é“.:
-|—'
ne
XN
rin,
[>
18
Il
o
>
ofo
N
[
o
=
ok,
N
Ho
ol
s
&
g
H

2
rot
o
k=l
'y
o
>
é
>
Oiﬂo
Y
{o
=
40

ne
N
U_,
rLl o
HN
_0|L
rr
_|>:,
olo
>
{o
olr
JE
2
lo
i
i,
O
rir

LEAG Y2 XHE, light licensing AZolA AHgA7F ~HEZH  FH2] 7] Spectrum
Management Authority, SMA)-S %3l 873t #4744 Adel dg B8 E= 5 W
o Wakshs Z1%dd SPGB AES FRAAT oldT WYY HPar
33 o =3H(further harmonization)& & 7-5tA €.

oAl AASHE FAES license-exempt A=o] e AAAHQ oy & 5
itk

- Most SRDs under ERC/REC 70-03

- Generic UWB applications(see ECC/DEC/(06)04 and ECC/DEC/(06)12)

- PMR 446

- Cordless telephony

- FWA stations in the band 5725-5875 on a license-exempt basis
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A o 2 A2 license-exempt AHEo] e AHEY AEASAA A E FA G
ojgte FALS & F UEFE XEHQ 38 HEE a7
EW3 2 AAS thAHSRP, generic UWB, RLANs, RFID 5)0.2 8= 3841
gl olgd HEV v FQ83sith 8409 45 v SHAA Yehve &
W7t Adeita 4w, gA7IHe ~2HEY 4o et F& WHE Ao o
g tiFo] AdAoR Jhssit

npzeko g = 2(registration)®} 4l 1(notification)®] oW Fejr} EAsIA Fett
A, 2HEYJAE &S Aohe 22w odEs AA 2 AR AZ4H, mg g

A HES a7 2 Aotk YurA o F license-exempt AEE ALt Fuisr)

lo

(2) Light licensing A%
light licensing AEE A& T & o) 7kx 4o s AWd & gk
dF ¥, “29Ed A FxAM §94 =9 FE 237 & A4S ECC
Report 809 23 3.6.2¢14 o 22 §01& AMEE
“light licensing A= & 2 EHALA R399 license-exempt ARE-2] Aol
o] mde A8A7}L regulator(FFEANANA FATY BT HAE FusHHA “first
come first served"®] §4< zka gk AAE 71&2d getuH(S A, Fi, A4,
Y S)E EFst] HAXE FAIY HolEHol A Ao, tetd HEL F
Aol A7 Rl AEFH ok gt} 7, ofn] FEHE FA=o o] §l7] W&
of (Al watd, vl Aojg 7S 2HskA Gevd) $A717F AXE 4 9l
A, slojEHo] 20 M2 FATS THoF Fh A2 AHEAT} o] FEH
Aol AR AEHI lerks AAske Aapyh dasit Alze AHSAE
A 71Es 2dete Afole 7189 AHEAY FYE dojof gt
oA A5 W& et 7bsd AR 9 AIZEE “TRR1S7E o W9
of 9 etk 28y aRAY fAAEE AFTHA FHEFY(EE F2YAF
ARG AAAR] AHE A9 tidela, 2 F7HEHS AA 2% 4
gH| 747 ) 2ol thfk Al SA A AgHo ok dhe S dAsto o Ft

=

b

)

Fl

B 41:

i

- 165 -



ol!l FAAY AL SLAWE Y3 TS Agsts FA $a47)d e s7hL3
I S&AN AYHRA light licensinge Aletstdeh ol HHolA light
licensinge  “7§<1&7b” o Wojol A&siA AT, G FAAEASTH 71Ye
Adl STt S Bestety] fg Internetdt BEEo] [TA2HES E8357] 98 =
TE ag Fojof gt

“light licensing” & WA FaprA|go] Bag Aot nHFo oF st
FH S7PAAE 7P Hlwete] AAAQ Ao @esiyt 2EHo|oF dtha
TAHL k. dE ¥, BWAS &84 e &rte o JEYATAES AT ¢
WEQl 2A0R FAH, A U BE

“Light licensing“& 2007d OfcomollA wrag #A-EAQ  “License-Exemption
Framework Review(LEFR)™ ol A th-&3} o] Aosta Yot

“Light licensing of® AxQle] o] Zlel ofsl tf

18
>
oo
>
rir
=
é

Ay

o
fu
d
i
poss

o el o188 & e HHHol ohd Bk WA HI, BE wE AAEAA ¥
HE W29 WgE 2 Gk " S8 44 $HLTG OE SEAS 0

o] WA E A3 STFAEGT o] S7tg el BEdE F7
t}.”
ol&13t zAo|A & 7Hlicensing)¢t & 714l Al (license- exempt) 2 Apolof] o7}

—|~
2
r o
1o
—d
NS
0,
o
4
b

o

npAl O 2 o 7o & 2709 ARtE = A Fo] Stk

e Light licensing thaol A Auste W&o & MAs7te] Fejolt.
- HAAQ Fak A/ 2H
- HE 7o) T Ag A 3

el
e Light licensing Al=+ thgolAM <

- AN AEI AMNE 2AT F e 5= notificatione $3 A
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&, 2y 2 AgHAE Bt

o] T 7}A 7% light-licensing& license-exempt A/ =9k ¥l & wf R & A

“Aduts]zr WMYZ FASE FHA AIUHE 18 o, drddAsE 2d
Hog SEoF U3 WEZ AL Qs of T} WY, SgAH|(E EH
A5 AQl license-exempt A =)ol thdt AbEALY] & EE FAI7]Y wjA o ojw g A

registration/notificationsl] i3t o4® FAHE =7}F QA AFYoA AN AE <ty
o, folA  Agd #AAE &84 light-licensed EiZE HAEE  wo
license-exemption 0.2 Agst= #AH o2 AR ZS WEXHOE AHE ==

de)718E fr=stoi ok g

3. 98 229 License-exemptz} Light licensing 28

light licensing®} license exempt #Al=olA, A=A ofgl 3 WH®d ofyel
Aol AAAQ SgAEE Qokta Fofste HAA Tt SEAEE 2ARH] 9
sto] el o Uegts g o g AES AAsgth

o] AEA Y AEdAe, tFdt FA4 2ddA Yehvde 7124 Es A3}
7] 918ka}, CEPT/WGRAAA 712 A8 AE doA Yehd <&F 5-202% AAstx
Atk
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< HE 5-2> MZ THE licensingH|

Zof ofst F=2

EM
=o

Individual authorization
(Individual right of use)

General authorization
(No individual right of use)

Individual license

Light-licensing

License-exempt

Individual frequency
planning/coordination.
Traditional procedure
for issuing licenses.

Individual frequency
planning/coordination.
Simplified procedure
compare to traditional
procedure for issuing
licenses.
With limitations in the
number of users.

No individual frequency

number of users nor
need for coordination.

No individual

planning/coordination. frequency
Registration andfor | planning/coordination.

notification. No registration and/or
No limitation in the notification.

2]

AEAE B " A ZAY BAES 7)xshe, license-exemptét light
licensing A=) A2 o2 A& B IPAQ] AL FEotl HE3es At
Atk A71oM = B AHEE Y ME TOE Adel tstd SAFeR 176t
At

(1) License-exempt regimes

o2 o 27, license-exempt(LE) A% & &o] dukzl &9 (d& =9 S04
% SRDS, €yt UWB)elA 87td $4A717F bgd 2 ER AgAee /5 A8t
v E4% @974 23E 5 e A& BT itk B dF EA9 LE %
< & et (quasi-exclusive)o| tH(e & &9 Social alarm, CB, PMR446 -5).

dutA 0 F “License-exempt FA AH|= “non-interference, non-protected basis”
Z 44

7194 “non-protected basis"= & W UYWA= LEAMEATL ZHA o] WAt
= 7AF, AAE WA 3 2AE #7RAET F de 2HERHY FHS A
A= 71 AT F oe A ordth

£ o 2 ydes A4 = Uk

- LE $4719 dig 289 EQ fA = LE 47171 ddte 2 s34 + de #
Age nshe Zolth(d LE AHE-& 7]1E9 Arl2E FE Yehtes 1H
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Opinion& CUSY| 7oA Arl2 FHo the £AE S&sHA 1dste Zlo] Zast
Thal Asskar stk

“non-interference, non-protected basis“ol] thE L&A ELAS ECC
deliverables(% 8 M| ) 2] Decide partoll A guba oz salsiA AgEo] Stk 41719
TAZHE o= A= Agsta Stk 28y LE $4l71e A4 Aol “FA5A A
H| 27 9} RRO| Bo(e]Z % RLAN, ITS 50X Aste €38 Foetdos &
g 4= 9l7] W&o, ITU Radio Regulation(RR)e] #7323 € ECC deliverablesel A
AABE “FAFAMNE” 2 49 fe S Fo7F 28

RR¢] referencecl A= RROIA 4% dejet o771 @AE Aefo] 2857 wji
o, ol¥3 FAIo] ojEA HAEA HIZ(“protected)H 1, ITUANA HAsA 52
( “registered” )& FA=o] tejA e & F7tel & AEAESEREH &34 B
g EAY F dve A2 AREHAdy A4 &+ Yok

RRO| @A) &2 #e)7|#9] o d FAGol AHEET #AMEE LE $417]4 of
gt ofutm E3UF gl Zolth §7F HA e AapdAemission)d] Wt =
7HAQL Aol A WA zA 7b g EojoF & Zlojth RRY references A=3}hE7] A
of 334 S AT AEE £ w, 585 T2 TAFA A T ARE AT

(2) Light licensing regimes

“light licensing” &&= £A17]19 ARE == AFES 93 549 A=7) “traditional
licensing” A=E A& flol, #e7|del &) sd8= ~HEY #eg H2PHE 174
sted AAH o= ofF fiai

olg &ol9 ol AAG = v IHA Aol st AAsE = YT
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(@ GPR/WPR imaging systems
o] FAARE frAE LE S8ANETG 2 AE S Agste A4 LL #AAE
2 g¥gg. o] £417]= “non-interference, non-protected basis* & 52+ T},

A71ele ARl tig Aol glom, WEA Foe AR dastA ¢

Y5 UG AT HEE AT § e AeRAFL P83
o] AN E Uuks|7} MY x7(general authorization umbrella)ol] &3cha Az
Ho

@ Amateur/Maritime VHF
du #Hgr|H MAEINAE “individual license*Z  FHEF AT, Amateur and
Maritime VHF®] 7-¢-oll= /WEAQ Fap¢ AA G AbgAtel] thet Algto] gla 4
SxAE FaskA g
AHh o] COSPAS/SARSATHAl = F2+e] 7ol tistol= shute] e)7|do] tha3t
o] A At ek Mute] 522 “[TU Radio Regulations® &4l gk &
TAGE HEY £ YEE" 9 Astoof i}
Amateur/Maritime VHF7}  9w¥ks]7} " $(general authorization umbrella)ell 43}A]
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SUMMARY

. Title

A study on future radio service

. Objective and Importance of Research

To discover various application service using spectrum resources in an effective

and a creative way

. Contents and Scope of the Research

To establish plans for booming industry by investigating current situation technology

transfer, future communications and green radio.

. Research Results

Plan for how to develop technology and provide 5 selected services are suggested.

. Policy Suggestions for Practical Use

To create research environment and map out related policy for promoting 5

selected services.

. Expectations

Contribution to lead the standardized technologies and strengthen national
competitiveness through an industry revitalization caused by developing technologies

using radio spectrum.
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Definition of future radio and a change of radio environment
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A5 S AAFS(KEA, 20089, =52 AAAT 4, Clean edge (2007d) A4
[ O3 2-4] FMMHMS ZHAY LHFO0
o VR Thetbook o
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A 2 Ka B9 AA(full body) AN A2ES A3 &
¥ A4 B A A 2"l AA AR EE 20119 1119E FRA 20159
7HA AB T 35.4% B3, 31398 NS AT A%

- G WA7IHQl () TeraviewF B A7 He vpo] ¥l A Mer A4 Het

=(THz) 71& #H 484 F(TPI=THz Pulse Imager, TPI-1000 /2000/3000/4000
2d " 22 2GS AL, Adst ds

- A2 E9], v]=(Zomega), = (Menlo-system), 7FTHT-ray), Nikon(d£)%5o] H|
g2z EF3-YIA2d Heslex RERE F8s

o
ru

< E 2-3 > 21X HokHPeople Screening) Al&tR

(CHe[HTHE)
T £ 2009 | 20100d | 2011 | 20129 | 2013d | 2014 | 20159
i F 1,560 1,980 2,350 2,630 2,840 2,910 2,970
HoA A 280 385 460 530 555 560 565
R | 7)Ek 180 210 260 290 335 380 360
Al 2,020 2,580 3,070 3,450 3,730 3,850 3,900

A% @ Global People Screening Markets and Technologies Outlook (Homeland Security
Research Corp., 2009)
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- dgnEy 2 HPE22E o] &3 HOHHA/GA A2E A F (g~
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O 74354l 7€
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- LED =4 A #¢ 447 t8olx, LEDE 843 /A F BANEGE F43 A
BY A%
- AA 7R A AR ARl AR 20154 259 2, 2020 3,0529 29
A AR AE A
* A LED A&L CAGR 20%0]1% Z7tste 7b2d, 24, AFa, 4 22
go], LCD FellA txaZdolet 2B AFo] dHog 7ol &
[O8 2-5] MA =8 /| 8= LED AT
(US§ woh
16,000
14,2 Bl § | Ete,
14,000 - Lighting
12,000 [ Auwtomotive
CAGR 20% B sign Dislay
10,000 B Large LCD
B Handheld
8,000
=" 6,8 Bil &
6.000 50 Bl § . |
4,000 I- I
2,000 I
" 2007 2008 2008 2010 201 202 2013
A2 : Display bank report, “LED Lighting Industry Growth Perspective”
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884 VIR 7R FASA ARE Ao E A ud A
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A= : PractelAb  “Millimeter-wave Radio-Development of Technologies and Markets 2008”
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(9 H =)

T3 &= 20099 20100d 20119 2012 2013 2014

E Band Access | $10,690  $15041  $20,649 827,205  $33465  $40,097
(75-90GH) Backhaul | $6,905  §25,725  §71,363  §144,635 $227,572  §$305,903
Transport | $25,110 $32,189  $42,895  §56,405  §71,787  §83,228

E Band A= oA | $42,705 §72,955 $134,906 $228,245 $332,824 $429,228

W Band Access $0 $0 $0 $0 $0 $0
(75-110GH2) Backhaul $0 $0 $0 $3,840 $9,807  $29,238
Transport $0 $0 $0 $0 $0 $0
W Band Al A $0 $0 $0 $3,840 $9,807  $29,238
A $42,705  §72,955 $134,906 $232,085 $342,631  $458,466

A5 : Millimeter Wave Equipment Market Outlook (Infonetics Research, 2010.11)
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= 2010 | 2011 | 2012 | 2013 | 2014 | A

AA ol T F AN ER | 1.3 5.6 13.3 19.7 32.6 72.5

ZaEJEY 2 AR | 3.9 17.4 33.6 43.9 66.1 | 164.9
FABA A 2= H 0.4 24 5.5 9.3 18.7 36.3
& A 5.6 25.4 524 72.9 | 1174 | 273.7

A5 A=A FHE, T0/80GHzh S 1 HhHFA S Tk Erpget 9, 2009.12
O Hgtelz= A%
o Htel=2 A2 AR/F4, HA/LA, vidAMAS A4 5 BT FoklA
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Biomedical

Astronomy
5%

2% Other
1%

Enviroment
3%

Security &
Surveilance
40%

Manufacturing,
Quality Control, and
NDT

34%

Communications

Agriculture/F
13%

2%

A= : FujioKeizai Report, USA(2007)
A AdH o g uid oF 304 702 o]

oF $5B, 20101 $33B, 2011 $50B, 2013 ~ 20143 =id $70B.

» opAlob Bl ¥ Aol HGo] oF 80% ol g st e
(24 : Pike Research 2010)

o AlA 712 = Qe AR A

- OfAJo} Aq3 ] Aol N Aol FEHAA 4%

T8 2008 2009 2010 2011 2012 2013
S‘}{fgﬁﬁlgﬁt 3673744 | 3196337 | 3125445 | 2655884 | 2.921633 | 3,831,132
oo, 1119 113 2.2 151 10 157
E"gfjﬁg{% 9.2 128 12.8 176 233 275
paia, | 443 447 184 494 500 187

A% : EJL Wireless Research LLC
- 241t GSM/EDGE 7} 74 @t 3At) ¥
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tod 2012~2013 0= Al AAHgo] oF 20%0] 402 7]t

<E2-T> MA QL AR MAFAMTE
(9] UNITS)
7 g 2008 | 2009E | 1020B | 201IE | 21E | 2013
QE;‘::; 3,673,744 | 3,196,337 | 3,125,445 | 2,635,884 | 2921633 | 3831132
goodd | w9 | B0 | 22 | -1 | 100 | 17

A8 : EJL Wireless Research LLC, ( “Global BTS Antenna Market Analysis and Forcast” ,

Nov. 2009)

0 %9 &4 gHeu A ~®I(0-DAS)E RRH A& 2010 = 29 % A4

(2005 : 0 => 201013 : 20,000 nodes) [&* : Business wire, March 26, 2010]
0 olo]~¢tElU+= RRHRemote Radio Head) MA AlAS 2010@= $833 million,
2014 $ 1,895 million 4/ (4G LTE ¥ WIMAX A&

0 =9 frHtdUbidyne)Adts 245 FATS AEsr] flsted OAE JA RF ¢

Hu 714w 7es NEFdozHA

o o

A AA 1A= AReIA 97 359 2o

o W 71AS Eu AR Wl BEEf Jlem, 201249 o] F AT o] FFAl
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- WBAN(Wireless Body Area Network)2 Q1ao] Ui o2 9% oF 3u]g ojujo] %
A UES AR A7, &5 w4 Kbps ~ 4 Mbpsg A

- AAUFE QA TR AEA Adud, HEND FE} EERZA, A
g Ad 5 7leaTAEE FFA7)E PHYMAC 28114 A4S S22 §
- FAYAA, QA W R FARYE Y, Wearable Device, AY & tUd &4

of &€ & U, 77wt ozt FAAR] MR 29 EE

)
24
2L

- 29 : '07.11¥ % [EEE802.15.6(WBAN TG)ollA 1A W&&& WBAN E&A=
g mj A AS FAE Nt 20119 g5 Y
- 21 : [EEE ZA X Z35 o t2sto] TTA WBAN PGolA 20009 =) TS ¢

F3l1 ¥ EFE [EEE ZA| ZFko] vt

Ao EAL 183 F292(PHY/MAC) #2389} AAste] AEEHAAES} 7}
AEoke] Y &4 AYE AT za2vd TF3 A7 F2 A%

- B opyel AAHCZE Medical WBANS IT9} BT7F HE&= &okel A
S 19 o, FF AR FEIF A D w7 ARED F45 AL

- FRA BAY AZE ASHe A AL Bl oY, s, A=
AT, A% 0 AT B AU 2EY BAYBAN LS AFHE A%
- §92F 93] FUABAZH mobile BANA AASHL, 43R Y,
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7171 ARG o8 e StEt T’
A9 A% In-band Ao} 71&& T3 34 MEHA A28 75 4 o]5F
A7) v SR Tle, ol dzet I
o wuje ®ES Y
- 29 frygo) A= Philips, OlympusE 233+ 87) 714-S 2008 1290 Wireless

Power Consortiums THEo] ©iA® FA7]71¢] B4 4 7 dig

2

_ X
-

¢

- U 1149 TTA 2o 37 9 S8 PGS 323 2 Y A% )%
So o 2F 74 AL A

o (WPO) 2010 7] %8 A WA =

NEUANR AREL ST FUBD) FAA s B FA2H 0|4

37171 39| dEHol 28 A9

2249 stel @ g AEE
CERD FOE Afole] dYg

| BRE s AAAFE (ololg) =,

Medium Power 5 to 120 W EFEEPC, WX, HD Ao|¥ up

HIH A &£ 5)

dl23% FA5FE, 2UE, 0y 4
High Power 120 W to 1.5 kW | =) TV, 4td& Aw] €2 714 &
AAAE (Aol A, E2EY] §)
Holl A Aol FFH= iy 7H4

AAA =F

Ultra High Power | 1.5 kW to 10 kW

2% Fuji-Keizai USA, 'Wireless Power : Current Status and Future Directions’
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0 (CEA) CEA Rb6= Fui717] B A& AA7]7]d g 2&& Adshes dAon,
20109 zo 4 A9 dF 2E3E AT HL3IR6.IE T4
- R6.3 WG1 Wireless Power Nomenclature
- R6.3 WG2 Wireless Power Safety & Emissions
- R6.3 WG3 Wireless Power Transfer Efficiency & Standby Power
- R6.3 WG4 Mid Range Near Field Wireless Power
- R6.3 WGH Short Range Near Field Wireless Power
o (UL: Underwriters Laboratories) 41 Z3 Al2€e] AGA F2l
of 485 ¢ 71 v, A, A7 FA, 714
A1 glom EM #dd b #48LE oA o1 S+
o (S EE3}) 20099 A7 FA #A7|Eo] I7tEECE ARHUL 20104
ISO/IEC JTC1 SC6 =A|FF3to = )=
- KS X 4651 ARV - 2717 S MEHA - AF3 Ay - AT =2 AF
LT A
- KS X 4651-2: BR7|& - A7|A A M EQ A - AF3 oy - A25: AH
249 A% 27 AP

0 @:3?: A Uc::L
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o e
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0
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N
N

- A B4 AY A4 7)€ Qualcomm, Witricity, WPC (Wireless power consor

tium) 59 44 2 2AAA 7e @ BEFH S WLt FEFE FFL 3

o
- A FA 227 2 b7 gk fFASH] B-E AN 2015de] o
2009 2o FRE AT Aoz AWE

o mEEAl 2ok
[ 606tmmW) WPAN

o BF3} e
- 60GHz 2EvElatE o] &3te] 1% o]y HES A st 272 (short range)

_34_



o T EF3} #
- 9] . ECMA, IEEE 802.15.3c, 802.11 TGad, Wireless HD %ollA<] mmW &z
Az D fAHEA ] AZel e FE3= HF DAY
# Usage Rdl S Paeta, £ AS 9 WA EA 0 AFE ol &strd A
g ASATE FuA HIFOEA, S8 AR2E st && AH2E
2 HHstE &8 £FHE SHH0E AFst S
- Ul : TTA WPAN PGell4 20101 ECMA ¥ IEEE +A(ETRI, A4 A 7]& wt
D] T FE3 AES T3 Al EFOE AR

0 FF 1%
- obd BHSEA e mmWE TS e HIAAA dZshEel, AAH
FF F3% 09 2 /1% /129 A HolE A% £59 $U4E FA

- S5, mnW HAE 0§ AAE T $8 Bohol A& b5 BRel ¢

& 2okl 53t AFEe]l EAHY T £FY TP AFM mmW 71E0|
7
O 2ejr et - THz - 7441 ol ¢ B4l 7€

0 ¥&3 e
- 60GHz & o] &3l 1< dHlojE A4S AYsE WPAN, Wi-Fi 5 78 (short
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2850 Wi-Fi 59 802.11 TG ad= ‘139 ol g5 oA
: 300GHz ©]/¢ THz =A8 F4d B4l #F2 [EEE 802.15 IG thz & @A)
Interesting Groupell Z3tHo] glom, ‘129 SG £= TGE A%sl7]
st CFAS w1 9
. [EEE 802.15.7 VLC(Visible Light Communications) £33} &A= 2011
d 7¢ Samsung, Intel, ETRI, CSUS o] A|¢tg 100Mbpsw< Adste &
& 7=l AYEHAS
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