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This study predicts future smart society and selects the six important
areas in the point of industrial and public views. Then we predict the
spectrum demand of each area and build the strategic spectrum plan. The
mobile communications and short range devices are chosen because of
industrial effects and the remaining items are chosen by public interests.
On the other hand, in order to build the strategic spectrum plan, we have
analyzed the spectrum policy and strategic plan of the major advanced
countries and reflected the results to build our strategic spectrum plan.
The spectrum prediction of each area is conducted by 2020s and
strategic spectrum plan has been proposed depending on the service
deployment scenario. The spectrum prediction has been performed by
ITU-R method or international trends when ITU—R method is not
adequate. Based on the predicted data of spectrum demand, We have
suggested the strategic spectrum plan.

AT | FABY, Foray, AR, FusoelE
Al © - — ;
42 of o wireless communication, spectrum requirement,
© spectrum policy, frequency bandwidth
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SUMMARY

1. Title : A Study on the Utilization and the Application of Radio
Spectrum

2. Objective of the Research

To meet the large and rapidly increasing demand for radio
resources and to prepare for their application to the advanced radio
services In the 2020s, it 1S necessary to investigate the utilization
and the application of radio spectrum. The objective of this project
is to estimate the radio spectrum requirements for future usage and
to establish the using plan of spectrum at the national level.

3. Research Result
1) Investigation on the trends of spectrum policy in foreign countries
* the United States * England * Japan
2) Prediction on Spectrum requirements for individual application and
new services
— Mobile Communication
* Parameter and method of estimating spectrum requirements.
* Spectrum requirements of the mobile communication until the 2020s.
— PPDR :
* Parameter based on the recommendation ITU—-R M.1390
* Spectrum requirements considering the group call service on PPDR
- Broadcasting
* Prediction on Spectrum requirements for the digital radio broadcasting
(The calculation of Spectrum requirements based on various
application methods)
- Satellite communication

* Prediction of Spectrum requirements for digital HDTV satellite

_6_



broadcasting service
— Maritime/Aeronautical communication
* Estimation of Spectrum requirements for the mntroduction of new services
* Frequency band for introducing Unmanned Aircraft System (UAS)
* Frequency band for CNS/ATM system
— Low Power Radio Equipment/ISM Equipment
* Spectrum requirement based on domestic WiF1 Traffic
* Spectrum requirement of WLAN for an original service scenario

3) Using plan of spectrum for individual application
— Mobile communication : Using strategies and Status of 700MHz
Digital Dividend, 2.1GHz, 2.6GHz, 3.4—3.6GHz and 1.4 GHz band
— PPDR :
* The current condition on the domestic use of frequency bands,
which is included in WRC—03 Resolution 646
* Investigation on the introduction of PPDR
— Broadcasting
* Proposal of using strategies in medium and short wavebands, FM,
TV, Terrestrial-DMB and Satellite—DMB bands
- Satellite communication
* Proposal of using plans for the satellite broadcasting service in
21.4—22GHz band
— Maritime/Aeronautical communication
*Study on Frequency band which considers digital communication
technology for the maritime mobile services
* Utilization of Frequency band for CNS/ATM system
— Low Power Radio Equipment/ISM Equipment
* Policy proposal for the improvement of the legal systems and
technical regulations
* Utilization of Low Power Radio Equipment and ISM Equipment
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COMMUNICATIONS ACT OF 1934
7 ~~
NTIA FCC

(On behalf of President)

- Business

A
A 4

- National Defense

- Law Enforcement &
Security COORDINATION

- Transportation

- Resource Mgt Control c ial

- Emergencies b RS =~ amneica

- Other Services

- State & Local Gov

- Broadcasting

- Private

¢ ADVISORY LIAISON ¢

INTERDEPARTMENT RADIO ADVISORY COMMITTEE (IRAC

20 Government Departments/Agencies as Members
NTIA Chairs IRAC & Subcommittees
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History of spectrum regulation and
associated economic models for
frequency allocation

Open
Access
(Regulatory
reform)

Spectrum
Auctions

FCC

establishes
In the @

beginning,
no licenses

Increased spectrum utilization,
better interference management

1927 1993 Ongoing
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Licensee
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User User
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[ 0% 2-1-3 ] Open Spectrum Access.
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[ Law
20% - . _ Enforcement &
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0% A ' . . : i

0-31 3.1-5925 5925 - 30 30- 300 0-300
@ Other Senvices
FREQUENCY BANDS (GHz) | DTransportation
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. , O Law Enforcement & Security
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Continued Growth in Continuing
Demand for Wireless Development of New
Applications Wireless Technologies

Constrained Resource

A New Paradigm is Needed for Spectrum Management
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President’s Spectrum Policy Inititive
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gt = s FaE FH AFs FAF o sk Aoty E
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#H o= FCC7F NBPE #Adsto] euprl thEd o 501e Hetar, 9]
o] wa} NTIAS} FCC7F @& 3sle] mobile broadband® ¢ste] 500

s &Rt 9 Ads Aystar Sl

 87%((19) 13 ' W == 7 ane
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Up 50 i Z5HF Up 1 Wz £5HF
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<QIE{Y ¥ 32>
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Band Allocation Key DOD Systems Other Federal Users

Ericsson MASTR® III, Motorola MSF 5000/C74, and

4061 A0 Mz Fedeeal Motorola Saber series of radios LMR systems

DOC, DHS, GSA, DOJ

Range data links, Cobra Dane, Lightweight Counter Mortar

A300:1390: Ktz Federal Radar, DWT5, MSEHCLOS, WIN-T, AN/TP 5-59

FAA, DH S, NSF, TVA, NASA

1675 - 1710 MHz Federal/Non-federal Metecrological Satellite [GOES) downlinks and
(FastTra :".\:‘(J r}95— 1710 | gpared Radiosondes
1]

DOC, NOAA, NASA

DOJ, DOA, DOC, DHS, DOE, FAA, DOI, NASA, TVA, NSF, VA,

1755-1750 MHz Federal
SGLS [uplink}; UAVs — Pointer, Raven, others; HCLOS; HUD
DWT5; air combat training systems; PGMs
A780-1850 MHz —_ mm,mn, DOC, DHS, DOE, EPA, FAA, HH S, HUD, DO,
2700-2290 MHz Federal issi metry, Airbi v, SGLS {downlink) DOA, DOC, DHS, GSA, DOI, DOT, DOJ
270:0-2900 MHz Federal Air surveillance radars FAA, NOAA, DOE
29003100 MHz Federal/Non-federal AEGIS, ground penetrating and weather radars, Future HOAA, DOE
Shared Nawvy radars
Federal/Non-federal AEGIS, Fire Finder counter battery radar, airbome radar,
100 300 Mitz Shared future Nawvy radars o
3500 — 3650 MHz
Airborne Station Keeping Equipment, Shipborne radar,
{FastTra:':\:‘(:zE;ED—SEED Fedeml Missile Defenseradars, future Nawvy radars BoE
4200-4400 MHz Fi federal Radar alti son most DOD aircraft, PGMs, and lamge FAA, DOI, DHS

(4200 — 4220 (4330 - 4400 WHz) | Shared UAVs

[08 2-1-13] 500 MHz &2 UiY 2IAE.
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Terabytes per Month 92% CAGR 2010-2015
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HE 50%°] WA 57“1]7} w3k Ao® oiate] 1299 S7HES
7Fd sl A L5kt B3 Tablet¥} Notebooks T#3FA] ¢&al Cisco
o 59 Bargte A&t 2015974 74%, 1 olF+= 18%= 4 &3k
th <3 3-1-5>¢ <3 3-1-4>9 7R 75 AA| A= o] 717]
H HFES 73 Zola, (18 3-1-6]2 o] & YR el Aol

<H 3-1-4> It R = (2t8)

Year 201012 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Eﬁf}r‘ge 4377 4306 4196 4,037 3816 3518 3377 3,209 3,009 2772 249
gﬂ‘j& 719 892 1,106 1,371 1,701 2,109 2362 2,645 2,963 3,318 3,716
Tablet/

Notebook 60 104 181 313 544 943 1117 1322 1565 1,852 2,193

10,000

ol

che): o

1,000

=== Feature Phone

g iz Smart Phone

i Tablet/Noteh ook

10

1 T v T v r T v +  Year
2010 2011 Z01Z 2013 2014 2015 2016 2017 2018 2019 2020

[O8 3-1-6] HEE X =
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<H 3-1-5> 21018 B28(%)

Year 201012 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Feature Phone 87 86 84 81 76 70 67 64 60 55 50
Smart Phone 14 18 22 27 34 42 47 53 59 66 74
Tablet/Notebook 1 2 4 6 11 19 22 26 31 37 44

¥ WEE() = 7FdA = + AA 9197(50,087,3077)

E3-1-6>2 A= ol 8ato]l fF AbeA WS 3 Aol
ot 344 <l FUEE Pico® Microd ZA$+= M ot Eel
Z IR

16,1899 /km*“S 2 €3}1, Macro?] A9+ A Q3% 47494 /km
S A g3t
4 A8 e (H/km?) = 3 QPUE X AHA BEE(%) (1)

<H 3-1-6> SAY ASX LZ(H/kmd)

Pico/Micro Year 201012 2011 2012 2013 2014 2015
Feature Phone 14,147 13919 13563 13,048 12333 11,371

Smart Phone 2,325 2,883 3,575 4,433 5,497 6,816
Tablet/Notebook 194 336 584 1,013 1,757 3,049
Macro Year 2010.12 2011 2012 2013 2014 2015
Feature Phone 414 408 397 382 361 333
Smart Phone 68 84 105 130 161 200
Tablet/Notebook 6 10 17 30 51 89

Pico/Micro Year 2016 2017 2018 2019 2020
Feature Phone 10,917 10,372 9,724 8,961 8,068

Smart Phone 7,634 8,550 9,576 10,725 12,012
Tablet/Notebook 3,609 4,272 5,057 5,987 7,087
Macro Year 2016 2017 2018 2019 2020
Feature Phone 320 304 285 262 236
Smart Phone 224 250 280 314 352
Tablet/Notebook 106 125 148 175 207
<E 3-1-7>2 4 A715 vepd Zlow Al WA 74 As 7Hd

o
dlo] AlAFsE Aot Micro A& HWHE 400m A%
= o] FEAAG ALY A dFEE 200-300m AEE AAE stEE

SZtgkol 250mE A &3kt

i
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<H 3-1-7> 4 A

Pico Micro Macro
AHEZA (m) 50 250 1,000
A HAE(km”) 0.008 0.054 0.865

<FE 3-1-8>2 <E 3-1-6>9 s AFgxF "ol < 3—-1-7>9 A 3
715 FaA A AR 5 AARSE golth 202019 picoA 37 of| A
feature phone 7FYAR= 179, AvFEZELS 26, tablet/notebooks 154 9]

o ot

<H 3-1-8> &4 Itk =
Pico Year 2010.12 2011 2012 2013 2014 2015
Feature Phone 31 30 29 28 27 25
Smart Phone 5 6 8 10 12 15
Tablet/Notebook 0 1 1 2 4 7
Micro Year 2010.12 2011 2012 2013 2014 2015
Feature Phone 765 752 733 705 667 615
Smart Phone 126 156 193 240 297 368
Tablet/Notebook 10 18 32 55 95 165
Macro Year 2010.12 2011 2012 2013 2014 2015
Feature Phone 358 353 343 330 312 288
Smart Phone 59 73 91 112 139 173
Tablet/Notebook 5 9 15 26 45 77
Pico Year 2016 2017 2018 2019 2020
Feature Phone 24 22 21 19 17
Smart Phone 17 18 21 23 26
Tablet/Notebook 8 9 11 13 15
Micro Year 2016 2017 2018 2019 2020
Feature Phone 590 561 526 484 436
Smart Phone 413 462 518 580 649
Tablet/Notebook 195 231 273 324 383
Macro Year 2016 2017 2018 2019 2020
Feature Phone 276 263 246 227 204
Smart Phone 193 217 243 272 304
Tablet/Notebook 91 108 128 152 179

A MR = B9 A4 WEE/AmY) X AR km?)
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(2) Ad Edd o=

<R 3-1-9F dxd € FEHIYS =3 Aol [1¥9
3—-1-7]12 ol& T Z=E e Zolth 2010 12€ HolH= A5
glojglo]l 1 o] FS niE o R <F 3-1-1>9 EHY Z71ES A &3
Avfoltt, 2015@7HA = <E 3—-1-1>9 #e ALy, 71 o)==
712 S el WE EdY SRS aestr] HE 7Fd A S7HE

Edy S-S dAAF

<H 3-1-9> & =E{Z (TB/Mon.)

Year 2010.12 2011 2012 2013 2014 2015

Feature Phone 4,269 4,036 3,815 3,607 3,410 3,224
Smart Phone 3,852 8,320 17,972 38,819 83,850 181,115
Tablet/Notebook 1,412 3,354 7,965 18,916 44,925 106,697
Total 5,264 11,674 25936 57,735 128775 287,812
Year 2016 2017 2018 2019 2020
Feature Phone 3,048 2,881 2,724 2,575 2,434
Smart Phone 202,849 227,191 254,454 284,988 319,187
Tablet/Notebook 126,303 149,511 176,983 209,504 248,001
Total 329,152 376,702 431,437 494,493 567,188
% B F7ME (- ‘159) : —5%(feature), 116% (smart), 88% (Tablet/Notebook) [Cisco]
# EfE S7FHE( ‘16— 209): —5%(feature), 12% (smart), 18% (Tablet/Notebook) 714

1,000,000

CHEY; 7B/ Mon.

100,000

10,000 -+

wffifer F2 ature Phone

1,000
- wlp=Smart Phone
b Tab et/ Notebook
100
e Total
104
1 1] T T T T
W 1 O * S a3 ) o o AD Year
S ¥ o ot o A% o o o (1
Pls) d o at 3 'LQ 'LQ ,15: ,.5:




GE 3-1-10>2 A’ ARAF EdES vehlaL, [27 3-1-8] °|&
Tz yepd Zlolt AREAPE E¥ S 6l7] fleiAe <& 3-1-9>9
2 Eg|Io] dH 3 AFEAIZF Feature Phone 0.5A]7F, Smart Phone 147,
Tablet/Laptop 1A 7Hdstol Agata, 7Idat 2 vdHsd (13"
3—1-8]9A Feature phoned A%+ = 24T AH|Ao|E=E AR}
W Egge SUskA] getha 7PEskinh 18] a 20209 tablet/notebook
o] AFgAPE EFH 9 60%E At S5 E S

<E 3-1-10> AtEXY EHE (kbps/user)

Year 2010.12 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Feature Phone 14 14 14 14 14 14 14 14 14 14 14
Smart Phone 40 69 120 210 365 636 636 636 636 636 636
Tablet/Notebook 174 239 327 447 612 838 838 838 838 838 838

% A AREAZE : Feature Phone (0.54170), Smart Phone (1A]7F), Tablet/Laptop (1A]17H) 7Hg
w AR EdE (kbps/user) =82 E#¥ (TB/Mon) X8X1e9-+30(Y) ~{dH AREAI7EX3600
(@)} =714k

1,000

e e B S, EH2|: kbpsfuser

io0

mefflfe=Foatura P hona

sl Brnart Fhone

10 mpiee Tablet/Natebook

£ Year
Hv

AHEARE Edjlo] WiBro$t 22 Fthe] 74 AMulAE F3F offloading=
a&sk7] 98 <3 3-1-11> A7 A% offloading ¥]&S s},
<H 3-1-11> 2 28 AMBIAN 28t offloading

Year 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Offloading H|& 5% 10% | 15% | 20% | 25% | 30% | 35% | 40% | 40%

_77_



<H 3-1-12> Ay EfiE (kbps/cell)

Fico (offload\i(r?(a;; 2010.12 | 2011 %gf’/lj (21%%/3) (21%%2) (22%%/5)

Feature Phone 663 627 593 560 530 501

Smart Phone 274 592 1,279 2,764 5,969 12,894

Tablet/Notebook 91 217 515 1,224 2,907 6,905

Total 1,029 1,436 2,387 4,548 9,406 20,299

Total(offload) 1,029 1,436 2,268 4,093 7,995 16,240

Micro Year 2010.12 2011 2012 2013 2014 2015

Feature Phone 16,577 15,671 14,816 14,006 13,241 12,518

Smart Phone 6,856 14,808 31,985 69,088 149,231 322,339

Tablet/Notebook 2,285 5,426 12,886 30,605 72,687 172,630

Total 25,717 35905 59,687 113,700 235,159 507,487

Total(offload) 25,717 35905 56,703 102,330 199,885 405,990

Macro Year 2010.12 2011 2012 2013 2014 2015

Feature Phone 7,766 7,342 6,941 6,562 6,203 5,864

Smart Phone 3,212 6,937 14,984 32,366 69,910 151,005

Tablet/Notebook 1,070 2,542 6,037 14,337 34,051 80,872

Total 12,048 16,820 27,961 53,264 110,164 237,741

Total(offload) 12,048 16,820 26,563 47,938 93,639 190,193

Pico Year 2016 2017 2018 2019 2020
(offloading)  (25%) (30%) (35%) (40%) (40%)

Feature Phone 473 448 423 400 378

Smart Phone 14,441 16,174 18,115 20,288 22,723

Tablet/Notebook 8,174 9,676 11,454 13,559 16,050

Total 23,088 26,297 29,992 34,247 39,151

Total(offload) 17,316 18,408 19,495 20,548 23,491

Micro Year 2016 2017 2018 2019 2020

Feature Phone 11,835 11,188 10,577 9,999 9,453

Smart Phone 361,019 404,342 452,863 507,206 568,071

Tablet/Notebook 204,351 241,901 286,350 338,967 401,252

Total 577,205 657,431 749,790 856,173 978,776

Total(offload) 432904 460,201 487,363 513,704 587,266

Macro Year 2016 2017 2018 2019 2020

Feature Phone 5,544 5,241 4,955 4,684 4,429

Smart Phone 169,125 189,420 212,151 237,609 266,122

Tablet/Notebook 95,732 113,322 134,145 158,795 187,973

Total 270,401 307,984 351,251 401,088 458,524

Total(offload) 202,801 215,589 228,313 240,653 275,114

% =% A4 Data(x1.5), Voice(x1.2)

o

¥ Offloading: 2012\ A5%% Z71sle] Ho 40%
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¥ 3-1-12>F <% 3-1-11>9 AFE-AE Eg o] WiBroel &%+
offloading Hl &< walil, A 7IYx} 5 wsto] Ad EdId s &4
HE2 AAke Aol

(3) B 34 a5 (bps/Hz/cell)

T AFoME el Ve AE AES e T a8 T8 7o
F eSS AEIY VEEE SHEE Fua 80 27 uiof
olF9 x3te W& FIF 2 &S dSslotett, VIEEE AMEES VL

o o R

TAZ ALt 7|2 T35 a85E pico $HC®E A3, macro
pico?] 2/3, macrox picol 1/2% 7} 3}l A}g-3tct,

<E 3-1-13>2 7|sHE T 585 AdEHE Yed A9
3.5GQl LTEE 2012de] 2AH o7 AMujAd s 7Hgda, 4GA
LTE-A¥ 201595 7Hgadnt. 18la ztzko] 7w "t F34 &
2 OfcomelA 53t A5 AFESISAT

<H 3-1-13> J|=8 =lt= &8

Year 2010.12 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

3G(HSDPA) 030 030 030 0.67 0.67 0.67 0.67 0.67 067 067 0.67

3.5G(LTE) 0.75 075 075 097 097 097 100 100 1.00
4G(LTE-A) 130 130 130 130 130 1.30
<X 3-1-14>+ Entddged F34 g 93] kick—off 3o wxx};
BE FuE Ay 718 AFESo|t}

<H 3-1-14> MHEE

Year 2010.12 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

3G(HSDPA) 1 1 09 07 05 04 03 025 02 015 01
3.5G(LTE) 01 03 045 055 06 06 05 045 04
4G(LTE-A) 005 01 015 03 04 05

_79_



< 3-1-15>= A (2)9F Zo] 3 139 E 149 AL &S 7=
oA HelA et

e Fu 8 (Pico) = Y, (U1EE F 58 X 49 (2)
<H 3-1-15> 4y H7 = 2=
Year 2010.12 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Pico 0.30 030 035 069 071 087 091 094 102 107 112
Micro 0.20 020 023 046 047 058 061 063 068 071 074
Macro 0.15 015 017 035 035 043 046 047 051 054 056

¥ Ht FuE 38 Micro) = H1t F3 &8 (Pico) X 2/3
¥ F 39 885 Macro) = F T35 &5 (Pico) X1/2

(4) T3 A% (k)

<¥ 3-1-12>9 A9 EggS <#F 3-1-15> g s}
AEE UrH <X 3-1-16>37 Zo] AR Fa5 £0% =
t}, 2AZAQ LTE RYA7]|E= ‘12do = /1439w 4 2E]
& 30%E 7HEEIR 7] W), ‘13do] Aol A H o7 FHa
Aok =3 LTE-Adv7t A& 30%%1 ° 18Wel % H] =
Ady] ZastsE BE5S Btk a8y o8 st A4S gAA¢l &

v

H
, TLolFe] ool Vet S8 g dyEr & ¢ 3l

1o

L

oft

5
oM

S oo omy o )

o

Pico A9 F3<+= microyt macroo] H|&] w9 2z Zlolt}. o=
AA FoFEa &S =07 Y% femto B AA = AHE vERY
a9tk a8y Pico A 9] Aol F7FE  hand-—offe] u}&
overhead traffic?} W=5 H] 8-S 1#alof st =2, HAA|l & 55 9
st Tk s o] FET F FOo R oAt

119 dA ol sFA Fuk g A SKT 110 Mz, KT 90 M,

LGU+ 60MEz =+ 260MEolth. o]& 7]so = X 7 15Wo 443M,
209 520Mi7F ol EAlS Hd FrtE H_E AS S5ttt
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<H 3-1-16> &8 Fl= A

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020
Pico 7 6 11 19 19 19 19 19 21
Micro 247 221 425 703 711 731 714 720 789
Macro 154 138 265 439 444 457 446 450 493

Required Spectrum 247 221 425 703 711 731 714 720 789

gao

800
200 ﬁ“Ji
400
P

i S—Y
r A

k2] MHz

e ML 1O

3go i Rpuired Spectrum

»00 .\“'/j LTE-Adv
g |

0 S e ey o = % s &
2017 2013 2014 2015 2016 2017 2018 2013 2020

100

Year

[02 3-1-9] &Y =0 AQ
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ITU-R M. 1390 WH &l = 7] dehvlgel] Frtste] 1557}
BAget, WAskE 1E T ofdleh 22 WekE g

<H 3-2-4> Bt AENE EciH
= I3 380 1% &8 05 I53% &8 08
e B | g% | ww | aw | Aw | aw
w73 &3t 0.042 0.042 0.021 0.021 0.00084 0.00084
WA A H 0.00048 0.00048 0.00024 0.00024 | 0.000097 | 0.000097
TE5 9% 0.0026 0.0026 0.0013 0.0013 0.00052 0.00052
s G 0.000325 | 0.000325 | 0.000163 | 0.000163 | 0.000065 | 0.000065
<H 3-2-5> Uuts Ag EYd
w I3 350 I3 &8 05 I15% &8 08
i 3 e 43 5t 43 ey
w73 &3t 84.33 84.33 4217 4217 16.87 16.87
WA AH 0.97 0.97 0.48 0.48 0.19 0.19
5 98 3.12 3.12 1.56 1.56 0.62 0.62
aE G 0.20 0.20 0.10 0.10 0.04 0.04
<H 3-2-6> YPIS QoSE LB AT AMHIA MHE e
Ea 1535 &8 0 Iw3 88 05 I3 &8 08
- e S s S g 3t
w4 &3 101 101 55 55 26 26
WA A 5 5 4 4 3
% 94 8 8 6 4
s G 3 3 2 2 2 2




T 29 QoSE Ed Ad ArlA A Jlees o4 S3e 2
o

A AAE 1, 5 94 1, 1% 9N

N B 055 5% 05 | Jv® 5e 08

e B | % | w% | g% | A% | aw
=4 &3 1.232 1.232 0.671 0.671 0.317 0.317
A A2 0.640 0.640 0.512 0.512 0.384 0.384
5 G 3.072 3.072 2.304 2.304 1.536 1.536
s A 6.000 6.000 4.000 4.000 4.000 4.000

ofy

OF 39 EYE 2SS 2 E3l= 0.024, A4 A A= 0.128,
& G2 0.384, 115 942 2 Mbps/s/cello] T}

AR5 o] A A" A 58 (35 a8)°] 1 & 2bps/Hz/celldd
=, 1w 39 AlA" AHE 8ol 1/2 % 1bps/Hz/celld 7%
of, HFTAOE AEH FTIF AQTS of %ol T

<H 3-2-8> SBAXMWHIE S4l Fhs £ [MHz]
Ry
I IFE EE O IFE EE 05 IFE &g 08
A2 9
1 26.96 25.12 22.62
2 13.48 12.56 1131
StollA o] e dhetvlEl @3 IFs BES uHE A5 AEE
B¢ 2 Q%S 1IMHzolA 27MHz B Eolth. of7]elA Aite Fak4
2972 AWzl Fug A%V OE8] Fug 287 dibs
ol Aatsisith. Zsse] e FrhHoR AR Fuhg nQ ™
507MHzolt}. 52 E =T 45 dits B Fsie daz
g ojo] AR, A AALE AP sHoR Qe &4do] AT &
ATt
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FHQ F35 WA 9 Fops o

OAE dgho] o] Folxl WFufAo] i obd =L
ko) AWEM 2012.12.31¢l o271 TV/} &
=4 04]7@01‘3% VUr DMB EF obd2 1 TV thofelA] g5 o] A
Al AE G Qleh, whgbA] obF obdE 7 AR Holgl: #e ol
et gAg A8 HE7F Qs

2. XY B WE =99 LA

gt e BEe dYpd A 35 WEL Sl Folv, T3
(AM), ©3b, 2&ab(FM) el A Mu]a7F AAH 0 ok #4974
- 1980 HiFE FHEsA 35 A7ME Z2HAERAN HAd
te 171 el 2ste], 1990 o /S ¢835911995
d 92 BBC oA AlA Hx= FM gt 29 yxd FEAuAE
DAB (Eureka—147) Aoz AFRSgl vaE IBOC
(In—Band—On—Channel) %2129 tjxd gtr]e #2 7S 19904
o 258 Zgaiion, FAo] 2002W 20l 5 ¥ 2003 FH
/\1—49_}\13] AE ]xLO]_oﬂl;]_

T4 8% FM gtd o] #&38t7] 918 DAB WA= ¢4 7akst

< a9 Fake] &85k fst DRM(Digital Radio Mondale) &
AA o7 Jhekgint. o] Hla] =2 FM 2 e vso = wiA
L57F =& FoEH AR A& 7}26P IBOCH2& 7Hastal o
o= ohd® I8 YAY g MH|AE WA AAD F Q= A
Aol 9lt},

o 32 DRM #ZtH e 7sS JiEsee] FM gy ol s 4
e, 7|9 obd R WEH yAY o e WEo] FAl9
5% DRM+ ®4 9] 7tg dnstal e ASsH] Se AW
Aol FFNs SR
=Ue]l A9 1997d AFEH ddndy 34 e gAYgstE

d

l
=
]_

tlo off o]:o
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3. UA" 2o W =3
7}. HD Radio

iBiquity Digital Corporation®l]A] 7§23t tjx& ] A|AEQ]
HD Radiot @Al obd21 AMZ FM gt eea ¢hdst oA g
oz g glo] Agtstr] s e VeEA, o] WA Y™
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A= 71Eo] T
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o}%iz %*é/ﬂiﬂ F Qo tAE ZREF Hjx st sk %i}
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927 oS 2F gAY A5 E B A YA E (All-digital) Mo
de”} Sltt.

(7b) Hybrid Mode

A" 2%7F obgdZ7 FM AS &9 & SU9E T3l &5
HWOID} 7 Zt)d o Are old® I FM AE ARt oF 23dB W

A AFETh opdE AlseE By e AH oW, R AulA Ad
(SCAE XFHT SS9 T 20719 T34 oz 745 Pri
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Lower Digital Upper Digital
Sideband Sideband

Primary Primary:
Additional Mair Mai Additional
Reference Reference
Subcarrier Subcarrier

Analog FM Signal
10 frequency 10 frequency
partitions i

-198,402 Hz -129,361 Hz OHz 129,361 Hz 198,402 Hz
#-546 #-356 #0 #1356 #546

[0 3-3-1] Hybrid Model| =14 AHEZ SEY
(\}) Extended Hybrid Mode

Extended Hybrid Mode®l|A+= Primary Main t™%¢| Primary Extend
ed Y& F7I2 g9t tAd AF A5 gdFs 24d Modeo]
th. 57k Primary Extended th&l 7]&2] obdE 1 FM tf<] /%0
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AN, &2 4789 AMEL YAE MuAE F3k thYo] 7] Primary Mai
n e QkEe) FrhE = WA o ® 33794 35517 Sk Y, 318
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. DRM, DRM+
(1) DRM

DRM=> DRM Z&AlgolA &, F3, ©@u e 3jdst= 30M
Hz olsts A d3tes 7Idst txd 2o %24 olty. DRM2 3ty
o AgelA FAlel 4719 ZREIWES AulA B £ 9 orje £
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gl | ATY bt WE HUF AR 9o W 5HAoR
Q- tlulo] A9t AAS &3 HolH Mu|AE AF¥Ee 4 Qv

roR

DRM W2le] Fut &2 dut 374 9 Wd 5 we vherst
getuEE Aste] &8 5 UEFH AN &
4.8Kbps ~ 72KbpsZE 7t AolH, @9 Fi5d AF&F
6bps/Hzo|th. 9kHz tjHZES A} g3 AS ALgade o=
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2 37 & At AACE J}@ AH) A, CELPE} HVXCE eAo7Ht
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Gt A= Mg AAAAS =ol7] st fa dolHEe #AA
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o] A FM FFolAe 545 Z3s = Qe Aoz dHA Q)

(2) DRM+

DRM++ 30MHz ©]3he] W5 o5 A8 DRM AAEE 12
OMHz7H) #33ko] FMUel & e]9 Agksha 27el wheh DRM+
% yela 100 ik dEow CD 429 £4¢ 2uw AREg.
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30~174MHzol A A8 A}go] 7ha3t™ 7]& FM WEdie oAl AlH]
A8 AS Wro 7 Fa4e FoekA otk gy Baeo)
71E obgE1 FMWE T3¢t 100 ki o)/ Ry ool stz F
o7} d a3ttt

Z}. IBOCE AL A¢

IBOC= 71 obd = FMWE Tk QlAgste] MpAstER ofd®
I FMEE el A g Fd st

O

_93_



A4 ARk

1. AR8AE 9 F35 AdY 54

AAAE Ade &3] HaliAe Aol XS AL AsE F
FABE] f18k Fuk o] REEA] AQHM, B S7be o] E 2
A4S A3t (Radio Regulations) oA 83 =7#4| 82l 55 & A}
upet &R o] g-slofof Fht

olfgt A FASEF Hatel= AW 9=F  (first come, first
served) ©] AL%7] witel 1990d ) $HHEE 7 = 7kse f4
T 9 Fue A gr AL w9 XdetA AjEIL glom of
A [2" 3-4-1] & 200597 A= AAAE AT A4S
A

MY dRe dERaL 3l

-

600
so0
a00 +~
200
200+
100 '..JJ._.
0 .J’J_ : 2 : : : I_-""J
2005 2006 2007 2008 2009 2010.09

>.

(18 3-4-1] HE® IXAS 2SS A A8Y 4

o

|49} o]l AAAACZ 2007E5E wid 30007 o]4e
AR ARED S-S 18T u AEE SA Y EAEA
< ds AdgEE A A A €S A F 9
A 2] AT AT E Ao A Y &S flsh
NS ES FFH)etaA s A= 7l A o wet

&

2
do — ot

do
2L okl ox o

o

(0]

N
Hl
ftlo

_94_



<H 3-4-1> ?1d A/ N2 € Ao = U2 E4 i

B AMAE X Fo4 At x4 =0 e
o ZHO 28 XY o X=o| X!
ez |© NEWE REG o2t 2gFel | mol mef
B8R | olyn 9 oix 2HSE IO | 0|BAI7 L 0]8WHS
o|gatatel xHo| Was e
mmpaxpe | © 28A 7H Tol SEEA AN |0 YR FoTfog
Tagee |© Zl& su olgel Az, Ay Melstn =HESHA
S5 | ygo 27y SROLE| %
olE EIACHAUS
0 2HSE 2z o= A7 AT
- - =
sNXY | oMol 2M XYYRE e SN
A&xMoz Sastolof B THYel 24 XY
X7t NS EK| %S
o ZMEE Al = 74 O o MEo| XIHE QI
olgols | B0 B0 Aoz mHEhO) et 0] 8
S 085X YT AL ol JjBte 2N 4 Y2
xS A7 HY
X oz LH of| A O
MHIATIS |0 K12 9 X|QAHIA Ths 0 o &= e
<

A AHE AAAAD 94 A% @ T 49 FASS 4 @
3 94 A9 548 naEed, FuseA nFA W L B4
Auls ATe gaNE 94 A 9 a4 A9 44% Bus)
Aayofof & o kst

_95_



=
M

Eis

Plo

A A7 EA148 (ITU, International Telecommunication Union)

(UN, United Nations) 2] A7]EA1&o}lo] tj

A A
AEI|F2A A%

S
ot

.z.#O

PN
T

Z}
(RR, Radio Regulations) ©l AFA

5
3

ol
=

Aol o

Ke)

PN
T

jui)
=

g4 A%

£

7}

KoN
=

P atgsel on o

S

=]
=y

™

zel

N

A=

=

FA A

o 3

uo]-

A

3

o TASE AHAREE 24D ool 9

ojy

™

ofpy

ol

o

W

TR (FASE AFLRFE 7d o)

A
=

EEINAL A

?1aA

sne

F3h5 Aol

]
=

j
a_

b A wkek o), 914 Al

ok
2L

)

|
fi%e)

olo

oy
8r

+
=y
i+

on
Ho
)]

A ol Jmsh Aul Aeje] Ag

g 7H s

Zt=

ot [19H 3—-4-2]+ 4

of wel d7gd.

_96_



J= 7HAaL 371 o

X 8

-
.

A5 ke

o7 AR
B OE
X —
7
{J <
T o
T K
Tl
B <
Ur.ﬂ
) o
*
ﬂﬂN,_

A<
FAl

SIEREES
914

1 27178 AdA ez stox A

A
L

=

or
ol 01
KO =)
o (o]
= Kl 30 .
< oHop ol
fir F< o 1ol
= <o 4 K0
i R K
T tloKk <1
K 20 of 1ol
oK W|r <0 =0
202175 X0

oF <o °F

-

<k

ol

Kr

z ur
= <+
ST ouTT
NCKlo & Klo
K30 ™ dio
© X1 o X1
W R B
TRl Kl
oo <| oo
00 [ X0
OF OF X oF

[ I
[

H

] YIH2U2 BUTH

2

[D& 3-4-

P 9

5]

A e

A
1=

F3h A S

]
=

A=

e et 9

_97_



o35 d AAAE AT 28R
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1) 8=
2010d 10¥ @A Fvete v <E 3-4-2> o] yERd vt
2ol 4719 AAAE g4 S =8 T Ut}
<H 3-4-2> /L2t FXAUE A4 =28 35
033} 55
113.0 T - 2006-08-22 | Ar2/ZAY|A
(KOREASAT-5) SB/TARIS
] o) 34—
116.0 Tt 3w . 1999-09-04 | SAl/gra9ly
(KOREASAT-3)
S| A
128.2 - 2010-06-27 |  7|AF + E4l
(COMS 1)
144.0 St (MBSAT) - 2004-03-13 2|4 DMB
T3t 3% Y442 A 2 wEANAMAYE 9N E Ay T
loH, £33 55 YA SAARIAE Ay Tl Aok F53 94
TR AT Au A v <E 3-4-3>3 2ok 3 A 9
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VBN YE | i e s v o, 58 2 8
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TVRO 570 CHE w3l 3 5 1374 7|
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SNG OFAFS| TV, &X| TV, NTV
IP-TVRO Mot2d, 30128, S22ty
VSAT | 7HIf A-AFHO] (R QIEY), Y HAE
SMDS Satellite Mobile Data Service
Maritime VSAT Pensta Line (Cruise), S A%E, KT Submarine &
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Ol

36.5 DFH 3-20) 6.2° 1997-05-11 | EA/a&9M
51.6 APSTAR 1A 48° 1996-07-03 | SAl/g594
71.0 BEIDOU 28" 0.3° 2009-04-14 GNSS
75.0 LMI 1 - 1999-09-26 | EAl /459
76.5 TELSTAR 10 - 1997-10-16 | SAl/ga94
77.0 TIANLIAN 1 0.1° 2008-04-25 Data Relay
80.3 BEIDOU 1B 3.1° 2000-12-20 GNSS
83.8 BEIDOU G3 1.6° 2010-06-02 GNSS
86.3 FENGYUN 2D 0.9° 2006-12-08 7| AbQ| A
87.5 CHINASTAR 1 - 1998-05-30 | EAl/da9M
92.3 CHINASAT 9 - 2008-06-09 | EAl/gaQy
97.8 | ZHONGXING 22 2.2° 2000-01-25 AR
98.1 | ZHONGXING 20 0.1° 2003-11-14 FALS| A
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105.5 ASIASAT 3S - 1999-03-21 | EAl/#a94
110.5 SINOSAT 1 - 1998-07-18 | EAl/#594
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115.5 CHINASAT 6B - 2007-07-05 | EAl/e594
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123.2 FENGYUN 2C 2.5° 2004-10-19 7| AbQ| A
124.9 SINOSAT 3 - 2007-05-31 | SAl/ga9y
134.0 APSTAR 6 - 2005-04-12 | EAl/gta9y
138.0 APSTAR 5 - 2004-06-29 | EAl/HE9N
139.0 BEIDOU 1A 1.7° 2000-10-30 GNSS
142.1 APSTAR 1 5.5° 1994-07-21 | EA/459d
146.0 ABS-5 1997.08.19 E M/ ataoN
-173.9 | FENGYUN 2B"” 5.5° 2000-06-25 7| A9

- 100 -




3) 4+

2010d 10€¥€ A 9= S <X 3-4-5> o] YErd nvie} 7ol
24m«1%ﬁﬂﬂ&a¢10%~%%-%WH%bzﬁ,[1?13—4—M0W:<ﬂ5
AAAE g4S 95 S50 wel 1 vE&S B oz eIt

SMEE M
7|-Ahaps K 2H ) %

3%

[O8 3-4-4] 2= FXNAE 914 22 S0 OHE dHIs

el A el o], AL BF 2270 o SAl 9 EE (4 AR
A+28 A, 27 BEAAEEQQA ETH o] &

A 8L AR 94 FA7] X dY) & '2A
919 A= 140°E0lA AAl 28 Tl e, 145°E=
back—up HX%E (back—up 4] 9x&) = FH3F Abe]o]
&2 18 AR(128.2°E) & =Als =3t 170 717514

FADE £8 2 See Ak W} 9E Ao By
w3 el %ol sel ©§ F2 S-BAS § 94 FA/E 4]
2 7149ge gAsel 8 Fol An

- 101 -



<H 3-4-5> 229 HXHE A4 28
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109.6 B-SAT 1A - 1997-04-16 H£ Ol
109.9 BSAT-3A - 2007-08-14 Hh 2l
109.9 BS-3N - 1994-07-08 HrE 2
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110.1 NSAT 110 - 2000-10-06 HE + 2AF Y
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136.0 N-STAR C - 2002-07-05 EA/HrEQl M
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144.0 SUPERBIRD 7 - 2008-08-14 A2+ ZAF 9IM
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154.0 JCSAT 8 - 2002-03-29 SAl/etS9l
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162.0 SUPERBIRD 4 - 2000-02-18 A2 L ZAb 9N
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INFOSAT-B s &= -
KOREASAT-2 1130 s 2= . -
KOREASAT-113E S HR | T -
KOREASAT-113X =0 "X} -
IMTSAT-3 116.0 =8 BX - 2011.11.11
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T= 2008 | 2009 | 2010 | 2011 | 2012 | 2013 '—_Uﬁ =

co=

A7t 13024 | 333.3 | 365.6 | 3979 | 4285 | 4576 10.3%
MEerTtojs- | 809 | 854 958 | 101.6 | 101.6 | 106.8 6.5%
MEroj=< | 6,107 | 5,882 | 6,540 | 6,482 | 6,061 | 5916 -3.9%

¥ IMS, "Digital TV Market Intelligence Service", ‘09. 4.
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FHT LGB ZEE oY} o8, wE, oyA 5 AbAnteld A
= o]&3 T Bl HlFAME| o] thet Fert S7kska ik o] # %
A Ao @ FEo] AFEAdNe84Y FaaeE ol gt 3l
of AE:H- A& n o] e ¥l EF FolAa Utk o] T AFE
g 771 ve FA=Y A4S AdskA otdste 28 MM &
Aoyt A= Wl & 77k 78 (short range) oA AHEE &+ S
+ HlW3 T35 (unlicensed frequency) & AHg3h= 71718 ovlgt
o} o& Eo] AR, nEItE, ¥4 LANE T3¢ Fo] o]
ettt [17 3-6-1]° =f RlWs Fag La A= BT
Atk T™-HAM & 5 R0l £EY V17I7F AMEee S vds]
s A el A vgekstA BxE o, I FRE e o
F= & UTh

N [ SHER Ddoro| = ool e Foroi=
| sao ! - -1 Dr\ i i CEE M| 2
oo = &= [ = = — = = = I..J S o o T o
S8 & o =3 =& fourfiiaer S R 1 S v =
S5 &m o = o = = = o =T =1
=288 = o= sl 2 = o b oo W =
= = = S =2 =] S = = i o
= = =
& &
GiolsHEE MICS RFID, CIO|EE S D MOFC| 21162 S Moo
l O A | A B t-||o|575%/ OO B e, PEEIA| o2 ki : rFiIp T
W oy oo T, == = = = == =
ES T = e ; = = @ ZSads
2 == = ISR : = S S wmkms 8
=2 Se s s o G o o 2
=g e} =
5 L n o
DCP  WIIFi, DCP, O|S3j&le ST SHIZER A FrEEEsLF o
\ l UWE yas WIE UWE l WAS l %EDI:(I’S l
o e M W oo o e = e « = - = wa
2 L, B E ik emiam m 2929 SN=D == 52 = 0= = L}
=22 SEg 3 oBNS 8 Do ok oia B a Q= = =
S BSL 8328 Scnm 8 S8 SoE:a Fo 8= 8 i = =
s = S5 8&
oo™ 2|
- RFID : Radio Frequency Identification, - MICS : Medical Implant Communication Service, - DCP : Digital Codeless Phene,
- UWB : Ultra Wide Band, WAS  Wireless Acsess System
2l 3-6-1] 2 HIBE =014 2b) 32
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2. Av-s-82n 9 49

Aab-g&AanlE dA7]gAaltoreld A&S ALt A9, #E, 98
&, 7HEE, 7IEF fAbsE SRR ATeyAE A, AMESIES AAE
7175 gujsttt, s Auy A58FA HAuSgAn S EAlAN &
AubggAan et Abg-7eho s W VEE O R o] &EE FAIANL A
&8N 2 U ral 9o, ITU-RoA = A1) 99 Hdub-g-g4du]
= ISM (Industrial, Scientific, and Medical) 7|71 = 33t T},

ITU-ReIA = ISMell tfst Qejs} o] & Fa+E v 2ol 114
stal Qlth. &, ITU-R F34uiaEe] 4] 51500 A58 T3
= ISM 71719 $Aolgdola, 4 51389 FirE 2= T
g F7F etH e ISME FaE Ut 4 5150004 =

ISM 717] 94 ol & & AQFH} dEe] 5 S o] &3t FA
717]1= ISM 7]7]25E AoEAS golstelol stby ®Waks| 745
I gtk ISM 7171 ITU-ReIA A3k ISM the] whelx] 299 3t
A glo] AFge 4= 9lor, T3 ISM Yo el AT AAGE
NEE WSskE A Fag dielelA Abge] Thsstth AAR ISM 7]

717V AFEE = XS dutg o g FaAolgts 5SS o]83te], ISM
el A Al ]X—*.Eli Aag271717F A9t & &Rlste o=
ISM 7171¢k §A ARgstal vk 53], 13.56MHz, 2.4GHz & ISM
o] A AAFCE FFoRE AMRE F e A FA AHA
T Al W & Aol Hof, o] F3E o] &3t RFID, ¥4 LAN
s aEgr]7lse]l A AAe Bad F A HAo

S, Aug&Av= TlsEded ot A, 1E5EZ-Y, dEUty
sk HF A, viEA MF) Fox E&Forl gty gle
W FZ2ole= FAAEAE (Wireless Power Transfer), IT-BT &
G717, Bt Fof & Alqf A3gE Fokell A AA #BAlo]l HAFHIL
ATk 53] FAAHAST V7= AEEU s 3% 1T7]1=9
gyl vkE Qe dAT]=E 37‘1 dAA A AARoZ A7 |
T ittt FAAAEAS7 7= ISM "9 S AFESEAL, ofF W
A9 o (300kHz olsh) & AHEE o= oftd
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<H 3-6-2> =U2 dsES48|e 2 £ ME F1k=+

AsE ASBE(RY - A% - IE & AF & 5)

DO b 7 59 om shel AP HulE LestAE A WEEAA5 e
317h% wolok @t} sbwe AR F dEdRon st ARe WMAdH:
5ol w2k <l 2010.7.23>

L AslUA S BAANA FAE FaolA A4l - 38k o - 7p), T o] o]9)
g 2Ao) Afaes A dued gEdden et sxd el

2. A 2ol Fogrt 9dmdEx oY ARrt s2= BAHY T AAGE=(E

&

z-% . zﬂgzﬂ xﬂm, x11242, Al
% 2010.7.23>

Do

ARTICLE 1

Terms and definitions

1,15 industrial, scientific and medical (ISM) applications (of radio frequency
energy). Operation of equipment or appliances designed to generate and use locally
radio frequency energy for industrial, scientific, medical, domestic or similar
purposes, excluding applications in the field of telecommunications.
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5,138 The following bands

6 76576 795 kHz (centre frequency 6 780 kHz)

433.057434.79 MHz (centre frequency 433.92 MHz) in Region 1 except in

the countries mentioned in No. 5.280.

61761.5 GHz (centre frequency 61.25 GHz)

1227123 GHz (centre frequency 122.5 GHz)

2447246 GHz (centre frequency 245 GHz)
are designated for industrial, scientific and medical (ISM) applications. The use
of these frequency bands for ISM applications shall be subject to special
authorization by the administration concerned in agreement with other
administrations whose radio communication services might be affected. In
applying this provision, administrations shall have due regard to the latest
relevant ITU-R Recommendations.
5,150 The following bands

13 553713 567 kHz (centre frequency 13 560 kHz)

26 957727 283 kHz (centre frequency 27 120 kHz)

40.66740.70 MHz (centre frequency 40.68 MHz)

9027928 MHz (centre frequency 915 MHz)

2 40072 500 MHz (centre frequency 2 450 MHz)

5 72575 875 MHz (centre frequency 5 800 MHz)

24724.25 GHz (centre frequency 24.125 GHz)
are also designated for industrial, scientific and medical (ISM) applications.
Radio communication services operating within these bands must accept harmful
interference which may be caused by these applications. ISM equipment operating
in these bands is subject to the provisions of No. 15.13.
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3. 2FH-As&2v Y A AA
7h &EY 71719 5%

vl FCC+= Part 1594 H|W3 FA7|7]%5, Part 184 ISM 7]
715 951 Q). Part 1594+ F47]7]E Incidental, Intentional
and Unintentional radiator® TJ&3t=d], = H e} vlwstA =
W Incidental and Unintentional radiator T3S =W X}y
710l |33}, Intentional radiator 718 =] A=d FA47]7]19
7147153 H]323lt}. Intentional radiators 4
2F (Spread spectrum) UYXAE WZx7]7], #]|W3 PCS 7]7], H|W3]
NII7]17], UWB 7]7], Access Broadband over Power Line (Access
BPL), Television band 7]7|2 %1l ok o83t 7]7]= FA=
S A o |37 B 9= 7]7]1E 'unlicensed device'® E# T},

<H 3-6-3> 0l=2 %o 2&I1J12 =

T = g9 tiet Z1712f o

- - 7171 2ATHOA I
Incidental radiator RFOLIX| ] 2t Al BH= 7|7 M7|2E, ALK
, , O|EMOo 2 RFO|LX|E RFID, S48 =t7],
intentional radiater | M gspiLt wEets Tl | PMEE, 2EH2HY|Y)
OISR oL, 717| za ~
N : ’ =g, TVEALY
Unintentional radiator LHOllA] RFOI[LAXIZ PC, =25, Tvadll,

2t 2

49 CEPT (European Conference of Postal and
Telecommunication Administration) o|A A=8 FA] = ZAHZE
217171 (SRD: Short Range Device) ol tfst AxE & 211, F
E413%5+%3 (ETSI: European Telecommunication Standards
Institute) oA o]& Al dist TFS APt Atk SRD&E <A
g FAVI7IE g8 T Ab|ie] 2R (M mAA ge V7R
delstar gl

a2 vls Part 15 HI™EE 717 2 #f39 SRDE =4 &~EH
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LAN 7]so] HA=HA o]§Eo] 57| io}X]L N =] A
AT&T, Verizon, T—Mobile A F4 LAN AMH|AE AFstal Sl

#2304+ Vodafone, Orange, Telefomcal, 02 S°] ¥4 LAN
MB|AE Alssta v

39, TV whitespace W 700MHz Digital Dividend t oA FA
LAN MHAE stdsld = Ale7F A AAFoZ AddE 1 Q) E
1GHz olste] Fat g9 daedAg 9 s FHso] uff
TEgoR 7|E FA LAN Aulzo vla] o5 &34l FaAu At
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o Av-eg2u| g A AA T

u|= FCCE Part 18 FAC% ISM 71712 #alsti
E: I P S

189 M = 1

s7kglel JIsAE T2

SM 7171&

A

(consumer) ¥}
(non—consumer) & & ¥HF3t1 At} 2| AFEL Unk o] gapEo] F
A oA AgSe Ao®m AR A, 7HEE BA AFRT] SOl o
of &3t} FCC Part 184 ISM 71719 A4 st St

2 9gsta 9lom, 9kHz ©]4 -
T Atk v=e ISM e ITU-R 2913 9

Lo sigsts ISM 345 Iz 838k At

%l=d|, Part
H] 4~ H] 2}-§-

3-6-5> 0I= FCC Part 18.3052 ISMJIJ| Jl=2J|&E

21717t S MAZE &AL
mMuseMy | 2gxms a5t RAZHE (uV/m) 7(*m)' (@100m)
RFOILIX| (W) dBuvV | uv
5000 ot 25 300 | 37.50 | 75
d52  ns |sM Faig - .
DA )X e 5000 Af 25x+/(F121/500) | 300 | 40.51 | 106
o= §A ol i e | 00012t 15 300 | 33.06 | 45
AL
7171 1Eh T T 5000) 4t 15x/(24/500) | 300 | 36.07 | 63.5
SBIHDIIRF| 5 705MHZ 05 10 1,801 4408 | 160
oFx 3 0
Ol3RE7| | 5.725MHz 0[& 44.08 | 160
o D= ISM Zoje 25 300 | 37.50 | 75
BEPIEE] T
H| ISM ZEmjZ : 15 300 | 33.06 | 45
5000 o+ 2,400/F(kHz) 300 | 33.06 | 14.7
490kHz O]t 2,400/F (kHz)
. 5000] A} - cEm500) 300 | 23.34 |20.82
=5 490kHZ~
T 600Ktz 24,000/F (kHz) 30 | 13.06 | 45
1,600kHz %1} 15 30 | 13.06 | 45
ecoleixa| | 90kHz O|9F 1,500 30 | 53.06 | 500
7| 90kHz 02t 300 30 | 39.08 | 90
E3], ISM thelo thate] ISM 71719 7]Euto] thdt AALEES
A3t oy wlar FDAE QAAHIAYROZ [SM  Fik<Fof A
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sk ISM 71719 S5
T o] gJe A ISM 71719 &
es AAAEZ FAST goH, =HA } ul 1’413]104 FCC=
MP—=5 (ISM 7171 dist 453 W
Qo vk w=e] ISM 717] &9t
Rem, ISM 71719 =297F #4433
Ak A5 SA1, ISM 71719 dapEArE A
Q AFFAMNAE HS3F QT
f3Ho|+= CENELEC (European Committee for Electrotechnical
Standardization) | 4] <18+ EN 550112 %3] ISM 71719 <154+
£ Fsta 99, EN 550112 CISPR 112 +83t1 9t
CISPR 1194+ ISM 71715 RFIUA 9 AAdAY 4 718 Adg
o]-& ool we} <3 3-6-6>7 o] 47HAE FiFeta AT o]+«
uls FCCO AnAp-g 4 vl A&n[AE ISM 278 A A4S 7HA
I Qe Aow Jokd)

1o
Ry
>4
2
Jo
o o
fo
2
o
ofN mZ Kl o

<H#H 3-6-6> =& CISPR 112 ISMJI|J] 2F XA

== M RFE 0|&5t= 7|7] EAlE= MXP7|oE
il (Group 1) 0|8st= Z|7| (Group 2)
7188 MEeY olelel A
(Class A) Group 1, Class A Group 2, Class A
7tH8 ML MM
(Class B) Group 1, Class B Group 2, Class B

CISPRo|A = ISM 7]17]1E Sub Committee BollA tF1 ISM 7]
719 AAZE 7lEA Y %—Zé%“?j; CISPR 1194 #l&stch. o,
ITU-R T35 2l 5.1500014 A& ISM 7]7] Aol o
Ao A= ISM 7]17]9) 7@741%}5@ Algkstar QA kot =, FEE
4 QbdAMR|AE HE el 2 SAUYANA ISM 7718 9=
ZAEAY, T3 Zo] A4 BEod VEXE FAEE F A V)

=
=38kal At
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<E 3-6-7> HEANHIA BSE 8 Group 2/Class B MHZE ESEX JIE

A

ks the] (MHz) 7|17 (dBuV/m) 22 Hto| 2x7i2| (m)
0.2835 ~ 0.5265 65 30
746 ~ 754 30 10
108 ~ 137 30 10
242.95~243.05 37 10
328.6 ~ 3354 37 10
960 ~ 1215 37 10

Aup, dagAl g, S48 9 AlY aA 2 FAAE dE
o AuHl4te HuUY AIHAF AA L fASH. 53], 48 FHFAAS
ISM 7171¢] &7HAIEE 50W =872 #gsta 1o, 50WE

zabsta SbE W RS9 AFY), 2e% AV, 2e% 847,
RS WE, FYE D Au) B9 ISM AV FAAR o AR
A7 0 LA 2T GARA e AZAEE $95 9

o711 BAAglH ve] FRgRoRRE szl Agstin A%
gagee Az % AL 1EH 209 A3

= W& Ao,

tha gl & ARGt dE BN A Al65ze A= ISM 7]7] 9
Zl1Eg 4 EQus fAEY] Y3 AAGE 7IEXE ofdl xgt ol
Agsta oy, Hro EgxxEA ITU-R F4 5.150° AAH
ISM Aol &t elr= wl=, FHI 2ol ISM 71712 7]13E3 1A
5 A&shA ¢EE Ay sta ot

<H 3-6-8> ISMIIJI0 THet =2 dAZE JIEX]

27 S
O|2E AH| 100uV/m@30m 0|5}
SYUE 7Id MH| 100uV/m@100m 0|35}
2t= AMd ~
503W O||o|- 100uV/m@30m 0|35}
3 100uV/m@100m O[LHOIA] 100uV/m@30mx (1T ut&2d)
- 500W =1} olshel 7t
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offloading3st+= WiFi EEH*i,J o] 45‘* J}vr
st Zlolth, WY 2+ FALAN 19 AMu|AE
29%FE A58k Aotk o] W FAHALAN
w39 HiperLAN2o|A Ao Mu|AE Frarstal, Al
FL} Corporate, Public Access, ¥ Residential/Home £
%3}04 oy ZF& dogtt. AAl ¥4 LANE ARES AREr
Foll whet o]y st 7 JRe] MH|ATVE EAEO] AMGEHER o]H A o=
¥ % 7x] W ow AaE Fuds oS febd n#e] EHMLAN
N Qsks Hol FiE AQ w0 AAtE T

Al

K
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<H 3-6-9> 248 LAN =t 42 s 2geE
o W 1) =l o]E &l A WiFi offloadel] 93 Egg o 2Ry Fi4 &
8% A=
— o]F AL A A FE WiFi offload HOlEHE ARg&3le], AA {4
WiFi offload ®Hlo]El+= E3FE o] QA &2
o W 2) FALAN 19 AH| A= Ay Qo we Fa¢ AT AE
— 9 HiperLAN2o| A AR&-3te= R A&
— W 298] AR AE g9 37HA 7Aool wek ALk
Environment Corporate Residential Public Acc
Population density
(potential user/km?) 70,000 10,000 100,000
<7) HIPERLAN/2 Global Forum(H2GF) contribution to CEPT
JPT5GHz on 5GHz WLAN spectrum requirements
. Corporate : WLANs could replace wired infrastructures. Terminals
would typically be PCs, with very low mobility
. Public access : This environment comprises meeting rooms, exhibition
halls, hotels, airports, etc, i.e. the so-called hot-spots. The main end
user equipment would be a laptop, i-PAD, i-Phone.
Residential/Home Many appliances (such as labtops, security
systems, digital TV sets, home appliances, ...) could be linked via
WLANSs
o AU FETF aw W 13 Pu2e] sawel
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2095 W 12 WA <KX 3-6-10>3 o] FAEHF o=
S RHE AT FAEHE A5 2010d WEY ARE A
2 o1, olsEal EYY LS ARE AHESTE S oR olE
4 LAN AB]2 Aldg] e A ske] AMeAF & Egig s AlAksH
of Wl FAHEHNITE w1l HUJTHEER Yr F 19 A7 AFEo R
SHAkgtt). o] Egia S viE o R N 7vs 7171 AH&2ksE WiFi

[¢}
th whAgo s FALANS B

DN
i
Y
ofo
ol
ol
k]

x,
rtli

system capacity (bps/Hz/cell) 74 50m A &3t

=
Ago] FRg 2088 A5 4

<H 3-6-10> 2& LAN Edi¥ M=

Year 2012 | 2013 | 2014 | 2015 2016 2017 2018 2019 2020

ol s 25,936 | 57,735 | 128,775 | 287,812 | 329,152 | 376,702 | 431,437 | 494,493 | 567,188

WiFi% | 20,379 | 49,182 | 118,869 | 287,812 | 356,581 | 442,215 | 549,102 | 682,871 | 850,781

Total 46,315 | 106,917 | 247,644 | 575,625 | 685,733 | 818,917 | 980,539 | 1,177,363 | 1,417,969

Offload % 44 46 48 50 52 54 56 58 60

2010 AEE WEEALYYE A5E ZARZ ¥ o, 2011d o]F
= 5%

: 715 : TB/Month

Dy AAY WiFiEe EdY 43S 37t data B L

<H 3-6-11> AIEX & F& LAN EcHE ALt

Year 2012 | 2013 | 2014 2015 2016 2017 2018 2019 2020

kbps/user | 30.14 7273 | 17580 | 42565 | 527.35 | 653.99 | 812.07 | 1,009.90 | 1,258.22

okl dA lghgih] 4 LAN EdY
© WiFi % E#® x 8bit X 1E6 /30 /3600 /50,087,307
sk AA QTS 50,086,307% 7FE (2010 AR 7)E)
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<H 3-6-12> R4LAN ESED WiFi JIXI= 2I1(50m)0ll THE EchE AHlst

Year 2012 | 2013 | 2014 | 2015 2016 2017 2018 2019 2020

penetration
rate(%) 22 2 34 42 47 53 59 66 74

50m 9.97 19.6 376 3.7 81.64 89.78 100.15 | 111.33 | 12371

: WiFi 7]%°] 9+ Smartphone X555 48 (GPAD 52 A9

D WiFi 71450 RE el wel e 7 5= A EY] tE,

© ©$] : Mbit/s/base_station

PRI E 29,104 (A AT 719)

. (Mbps/user/km?) / penetration rate(%) X (AW %/km?) x (AdA
/km?)

: 50m X 50m+= WiFi hot spotd 37|

<H 3-6-13> = ARE 4

]
oz
T

Year 2012 | 2013 | 2014 2015 2016 2017 2018 2019 2020

o

(MHz) 4.98 9.80 18.81 36.87 40.82 50.73 50.73 55.67 61.86

" max (Traffic / system capacity)

B AS5dE 7)1EY] FALAN AMEAE] AMgshs Wikl EdY
2 xﬂﬂo}ﬂ ol ZEA WA offloadingst= WiFi E#lHe] ot
B 2 HWE o F3 Zolth AEH o7 20209 60MHz H %=
o Fulrr) FUIE QT H = Ao oS}
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T 2052 59 HiperLAN29|A AF&-3H
FALANOIA ofE AH|AE AMES=AE
°] HIPERLAN/2 Global Forum (H2GF) ol A]
ITU-R M.1390 #A4& 2AZ T35 2975 53 A58 &
st AoE H Fg AR EHEE aEste] RS Aotk AH[ A A
U] 2= AHFA S (Corporate), A5 274 (Residential), &34
2H7d (Public Access)® 374 AlygleE vtgo® &t o, 1
e (2% 3-6-4]9 #oh

Potentlal users/km? per enylronmernt

corporate |PuIJIIt: Access| Resldentlal
L l —> Potential users/kme
for each environment

| Penetratlon of USers per service |
lv ¢ ¢ —»| usersfkme for each service
and each environment

| Calls durlng busy hour per service |
l' ¢ L —| Galls/hour/km2 for each service
and each environment

[ Service bit rate and duratlon |
l L ——»{ Mbit/hour/km? for each service

Spectrum requlrement And each enviranment
(Mblt/hour/Kkm?)

[0 3-6-4] === AQEY = EX

A, <GE 3-6-14>8F 2ol 37HA Ayl ed thel B FAEH
ASeh o] W F8 AMulAE S7HAE VIRt R &kal, Zb AR|Ao
Session duration, activity factor, busy hour call attemptsE <3
3—6-15>%F Zo] AHodttl tho® o5 FA LAN AMu|A Aue] o
cAste] AR & Edg S Absth o] W 74 LAN 7hs 717] AR
HE 9 AEARY EH RIFFUEE o]&ete] MuARE QY= Egge
(Mbit/s/base_station) & Alitstct o] wf FHEHES HAuJd4dEE
= 1Y 1ARE AREO R ST o] & niEo® 7 LAN ks 717
AREAReE WiFD 71A= WHgo] whE EEef AXEt mxetow Al
LAN® 4 system capacity (bps/Hz/cel)® 25 2831 FHojzkel
corportate 7|A =] thal] A&kl Fubr LQ %S AXET

N =

rot
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<H 3-6-14> AlLt2I2 JIgtel 2HLAN EcHE OIS

Environment Corporate Residential Public Access
Traffic(MB/hour) 8,082 17,366.4 2647.8
Traffic(Mbps) 2.245 4.824 0.7355

D7 AL Ao EE A EFTL oS (159 B 33)
> (service X busy hour call attempts X session duration X

activity factor)

<H 3-6-15> 28 AHIA AlLi2I2E OI0IH Ecid

Services Corporate Residential | Public Access
Busy hour call attempts 05 0.2 0.5
Medium Down link (Mbps) 6

Interactive up link (Mbps) 6 6 6
multimedia Session duration (sec) 300 90 90

Activity factor 0.45 0.45 0.45

Busy hour call attempts 05 0.3 0.2

) Down link (Mbps) 12 12 12
Muﬁﬁ; dia up link (Mbps) 0 0 0
Session duration (sec) 600 600 300

Activity factor 0.16 0.12 0.1

Busy hour call attempts 0.3 0.3 0.4

Highly Down link (Mbps) 12 12 12
interactive up link (Mbps) 0 0 0
multimedia Session duration (sec) 120 150 90
Activity factor 0.35 0.3 0.3

Busy hour call attempts 0.1 0.1 0.06

. Down link (Mbps) 27 36 36
rzsi‘slfrr?elgl}; up link (Mbps) 0 0 0
Session duration (sec) 1800 3600 600

Activity factor 05 0.5 0.5

Busy hour call attempts 0.1 0.1 0.06

Very high Down link (Mbps) 36 36 36
interactive up link (Mbps) 36 36 36
multimedia | Segsion duration (sec) 1500 3600 900
Activity factor 04 04 04
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<H 3-6-16> 24 LAN MHIA AlLIZIQ0 2HE EcHE Akt

Year 2012 | 2013 | 2014 | 2015 2016 2017 2018 2019 2020

penetration ; . _ i
N S N N R 47 53 50 66 7

Corporate | 24.438 | 29.992 | 27.768 | 46.655 | 52.209 | 58.874 | 65.539 | 73.315 | 82.201

Residential | 3.334 4.092 5.153 6.365 7.123 8.032 8.942 10.002 11.214
Public
Access

20.334 | 24.955 | 31425 | 38819 | 43440 | 12.246 | 13.633 15.25 17.099

: WiFi 7]1%5°] 9+ Smartphone REE2 AL (GPAD 52 A9))
: Residential A — 10m, Corporate A — 15m, Public Access A — 20m 4§
: &% Mbit/s/base_station

© (Mbps) X penetration rate(%) X (Population density per service type) X
(A A /km”)

<H 3-6-17> Z0Oi4 A2 AS(2Y 2)

Year 2012 | 2013 | 2014 | 2015 2016 2017 2018 2019 2020

2~ Q Bk

an Ty

(MH2) 12.219 | 14996 | 18884 | 23327 | 26104 | 29437 | 327769 | 36.657 | 41.101

* max (Traffic / system capacity)

Z. o T4 LAN F95 284

kol A& nigow B4 LANOA QF38te HUl T35 AQ%
2 <X 3-6-18>¥ Zrh. 2H7]d= FALANC] o3t 4~Q7o] =
a1, Cellular "ol A offloading¥ = A Q0] w20 wale] 20149
o]¢=2 7} Cellular g4l offloading¥ = A Q%] FALANe| ¢
3 A9 %S FE5to] 9538 SUHES ¢ T dth

<H 3-6-18> zIUf =0+ ALY &=

Year 2012 | 2013 | 2014 2015 2016 2017 2018 2019 2020

offloading ] g _
ogt 29 4.98 9.80 18.81 36.87 40.82 50.73 50.73 55.67 61.86

FALANe] . . -
ot 29 12.219 | 14996 | 18884 | 23327 | 26104 | 29437 | 327769 | 36.657 | 41.101

Ao 209

aAn 'y

(MHz) 17.199 | 247796 | 37.694 | 60.197 | 66.924 | 80.167 | 83499 | 92327 | 102.961
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olglgh WL BHFAQl oA SHolg & ¢ Qv oE Eof W
19 A Ao Hud4dx o

ael Abgsol "WAE Sl

T vk W 29 B 4 AEA Alve e dHolE] EgiFo] 2002
el & =z 7] Wit AAzE 20 9 F 5 3
o}, stH FALANS H system capacity (bps/Hz/cel) & 25 A
5t 712 Ofcom AHEE Fas3i+=dl, Ofcom Aas BE A5
7159l 3t Spcectral efficiencyS £33t 1S F4 LANS A=
Astal S0 WS AMR3E2® Spectral efficiency”F O 3}3 T
At Wk o Sst ARt 2v) o) F F Qo= o]F 13

=

o
FHaskeks N 50l Ve E Ao®
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O?_E

vk 2TY 7179 S

TALANS A9
at7] Sl 2 AR
FALANE A 9]
= 71HPOE gt
HA, [ 3 6—5]
F& 2

¢

|

5 A%

HE W9
1:
=

»EU7)7)E

| az ¢

_4

2~
@ﬁ
I~

% gtk

)
Fe <

2l=o] 3ATh

RFIDE S35 A
— 1M AT AP F
Atk AA FdE A

-

A =2

[0& 3-6-5]

A58 J|J| ASEHE(06E~10Y)
<H 3-6-19> =2 A&EHI|D| ==+ U
Sulols 72 8g 2E L
- SELEHENVT - HIo[EHE S Z(TPMS)
= X ==
20054 Krezt e (433,795 ~ 434.0450H0)
A B2 S S48 UWB (3.1~4.80z 3 7.2~10.20Hz)
2006'4 Citst 7171 M& Jts |57t FM717|/8 % 0| (57 ~640)
ZHU CIX|" 2MHEP| CIX|HEMAMED| (1786.750~1791.950M)
oA 917 o)z HLH0I A=A 2] 2717| (42 —405M)
— del - RIEE - Al 2K 2RI ZEX 4 A 8 (24,06 ~24.25%)
TAIM FUXE Al XSt = B, o
g - ASE - A SEX = ZX| MM Z(10.5~10.5502)
Dol O SHLEHFMY7] 84 E S
2008"& O|:9-| Ocn)_:’o TAn_ o Olﬂ xn_-loo ( 5~932MHZ)
=7 - fx|el4] RFID (9157923 5M)
2000 EAS, RFID KA SEA 2M7(7|(1504 0|5
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<H 3-6-20> 2 A==D|0] s S8
=) g
0 2672Mk3} 40ME Fagtiee] tiEE AMEE I low FEEAHoZ 7MLt
TRz oMol A s Yo AAAR AE F
E445Y |0 7247 $O2 1B FHFUgel A 34 5394 g e F
FX717] 9 26~27MHZJJr 40ME P2 o AAg uE AFEEHA] e Aoz %
o
o 400M Fdtoido] tEE AFEE I 9o gpjksk Fula ) H(173, 219,
EBEEESS
eS| BN A% AHEE T e
TEEENTE o g1t 4 e wBNoR AU ¢ i 2k Fasdde A2 5

gk Aol ol FAA g

o 230\ B 447 Fokpri o] TR AREE AL Sl

] Q. -
SRS o Nzl sEas s gl AeEE 358 Foelo] A2 A%
TEEET] el 9l sle Angelae) Fagt Ae) s geelns FogAd o
AF el A e o= Aoy
o 0 740 52y FokF ol iR o] &¥ L 9low 900MEeH 200ME 3t
cansdss| OF FE AN A8
oo 4% 5 173l TS e AlZo] o Folxn S
N °*7f7]*‘TL o 7275\ 223“225MH7 Fig oL JRE AFEHI AR oW SRR
wadvto) Q1A sheldly Fits BEEE ¥Y 5 Ye W PE W
e
FAREE o 5l FuFvide] R ASH T U
EALEYTA o #2597 17 2 190 Fo5 2 dFo] o] FolA A ek
7171
0 WEINE TOE AGHE 13500 FotrUojel 1 ol HEHL i
900ME F3h4Ft]ed RFIDE 20083 % Fubs=Auj ol u}a} 6.5l g5
REID/USNE | a8 27192 91
27171

0 433 F3th o] RFIDE AH&Alde] 17h0la AdlY sk, v 5
A Aol g et FEE7F AT Ao Ay

o obEE (18 : 46 Z 40Mk, 23 : 914 = 9SOMp)el A TR Y07 D 2.40h)E
Az YL

= TL_; d‘ = = = ¢ o ’ ey
LERE A lgan Sege A8y 189 28e 247 129 1291309 134 12913

A AL
o 06 o4 E9 ¥ DAA A8 7lEel JEAeE Faa] oA o8
& glo] A x
UWBE #4710 27 42-480 Foprhelel 14237 £DAAEEAH 9 AE715E 9
7] shsho] 1%71EE AAT Adolue Age 24 AF Agum, Ea,
S5 Ao W gxel e UWBE 29 %3t 59 %A% AY A7)
A9 50 0] BF BrEER B4 L Aow Ay
57-640Hz
Foauele] [o 0897 A1 AR R TARUY FASLR ALHAT 09
E0Ad | RERE 9 e AA8 A% ALHUA Fa5t 5T Ao 4w
547]7]
o Slmle] BAA FaAt AdHoln AU ALY F& AH AFol
MIES Aeso] GA5E F A/ BulSE FAEE A5E e Az
- o 100 B 240 FaFHGS ol el wet Foka o] & & &0 FUt
Ex‘ﬂ%}xléﬂ}‘i% = A =} =
s Qom diHow AHE 100 Forlel EALAANE T




oh Ashg g8 9 Fog 20T A

ITU-R #iQF SM.1056°] YElt thekst ISM 7]7]9] 38 Atdl+=
<X 3-6-21>3 Zt} ISM 71715 AT oA a3k oY 7hA]
tekshA olgdm, FHE MWelA kW7 chge & 5 9tk
ISM7]7]= ITU-RolA A A3 ISM e WA &9 A|gle]l A}
& o low, B ISM tfe] yrelds dAw dAdE Vs
Fow A Fabg gielelM Abge] Jhsstth. BEE ISM 717]7F AR

o] AwHow maHolehs 54 o] g3tel, ISM e A
AAR SR AsgA7|717F AabdS 828t 2002 ISM 7]7]
sb @7 Abg-eta it

<H 3-6-21> FII£=E ISMIIJ] AIE S
Fob SEEO0} RFA =
o MAREIIH (FHe SH % 88 10kW ~ 10MW
150kHz 0|3t |o =2T MA (15~30kHz) 20 ~ 1000W
0 9E 28 (=21 YARILH 100 ~ 1000W
_ o &7t (gAzl, WIX| SE, 25 STH/ISE) 1kW ~ 1MW
150kHz ~ AMHz | 5 o QIEBEbI 100~ ~1000W
o 2|7} 1Fa} £Y7| (1~10MHz) 100 ~ 1000W
_ o 2xiXE U HEL (3.2, 6.5MHz) 10kW ~ 1.5MW
IMHz ~ 10MHZ | o5 iz Mt 9ist 9 25 2| 1 ~ 200KW
o RF ot3 8&H(1~10MHz) 2 ~ 10IW
o XA 7t (13.56, 27.12, 40.86MHzOIA F=2 AlR)
- Mztee 15 ~ 300kW
- foundry core drying 15 ~ 300kW
- MR HE 15 ~ 200kW
- H[=UA ME (B, 30|, &z Y Ax) 5 ~ 25kW
- 2A( 87 2 oFR9 s, 271) 10 ~ 100kW
10MHz ~ 100MHz | oy 21x o mat (@@ 2 Bel Ax 5 ~ 400KW
- oHl eXH It 5 ~ 1000kW
- E2fAE MEH(EY, 8 1 ~ 50kW
0 9= 28
- o228 DFm} (27MHz) 100 ~ 1,000W
- MRI (10-100MHz)
100MHz ~ o AIZ XMz| (915MHz) o0 2|2 S8 (433MHz) <200kW
1000MHz o RF Z2t=0} MA7| o DS &3} (915MHz)
o RF %E'.?CD'. AI-IA-IjI
o L= TAtel|elX| (2450MHz) 600 ~ 1,500W
1GHz O &t o MYE MXIe{ClX| (2450MHz) 1.5 ~ 200kW
0o IF A3} (2450MHz) 6 ~ 100kW
o RF =21} %2

- 148 -



Al 4 F FEAH2L)
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o
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oY
I

Mu|A EAA 50k o]st® sta, WRC—-07 (World
Radio Conference — 2007) oA =r#| Ewjd F3F IS 4 AHE
Eia=

3o A& o] FEA Fubg A QEe 780MEE, WA Sqdd 260
Mzeloll ‘20 @7bA] 529Mp7F F7F= HQ st A o7 o ZHUL) o5 ¢
&l 700My digital dividend thel 2] 108Mk, 2.10H theI <] 60My, 2.6k T
o] 135Mik, 3.4—3.6012] 200M W& 1 219 F/igd S AES
th G T g9 A e §RE Y EHo A Folu, &F
T o]lEEAle] AHETsE A9 Ho 503Mze] tiFojrw T 20
A Qs T 520Mz9] 95%°) IR T =& HoE 503Mz R A
A% o1g7] wiEel g el o]9le] F7F o d=o] A ot

1. 700ME Digital Dividend t¥

700Mz digital dividend: ‘08.12€¥ W55 9439 DTV Hdn)
2 Aol wet F-E 470-698MS] DTV thed 2], 698—806Mk Tt
o (108MEZ) & uistt}, 8] FoxE2 DTVHEEO R Mglo] ¢a
¥l & W AlElE= digital dividendol ©jgk o] Hlel mlH S =7 Fo] A
Snsh Agow, Sy olE st Aol Wy Folk. A
698—806M el W, 114, olslx FujEe], O olsWFTA,
@ Z=AEA, @ FAdutolA7F AR Folvh,  ‘12.12€9 47kA] B Y
OF oJHAES 7T00Mz e Fuk AuiA] 7]EAE Qb & 3]l A
-2 A 09.12.30)

L
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7t %

(1) =47 sAA 4 ATU)

WRC—07 3] ]ollA 698—806Mk thelS <3E 4—-1-1>3} o] f-gvtet
7t 23R A3A S 698-806Mk the] & 108MLE-S AHAT) ol FEA &
o7 £%-2 A3tk ITU-R WP5DE= WRC—07°14 A4d¥ IMT
giede] MEZdo] '11.10€ =¥ %3, M.1036 71 &e] 18 &
ot}

<HE 4-1-1> DTV U1Y =0 EHE
2 A 8t 2
0 @ ® @ ®)
M1 X oA M 2 X| o M 3 X o FOOiEY 2al g8 T 5

470-790 470-512 470-585 470-698

o W 13 LI TVH45-&
a4 °ol%F % Al 2 Fax
o[ i of% i+

K77H
5.292 5293
512-608 5.291 5.298
Ll
585-610
_Ti;‘o
SIS
5.297 FIBS
A9y
5.149 5.305 5.306
608-614
Ao 5.307
ol E9A(FFolF 610-§90
TP AR) e | L3
614698 :o]é 5313A 5317A
0

5149 5291A 5204 2+

5.296 5.300 5.302 5 5.306

5304 5306 5.311A

5312 6598298305 309 5 311A 68?;906 L\Q?Ol—ig;g.a o _—

790-862 s a3 F 05 453) 157D

0 S % 5313B 5317A A @ Wﬁ L

4E % 5317A =22 K6d] K85

ol (Il AL) _1,:_;61'15(;/‘\1 Kggl

5.316B 5.317A
5.293 5309 5.311A K86
806-890 806-894
a3 o]% 5317A F3-8-54 K87

5312 5.314 5315 :E 5317A o] 5F4l K88

5316 5316A 5319| F%

862-890

|

ol 5 (FFols A9)

5.
& 5322 5149 5305 5306
5307 5.311A 5.320 K87A
5319 5.323
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(2) ——‘%Ul

12 698—-806Mz oA 49l D E55 A5t s sk
o, 09.6¥] DTV A%t E—é}?j\lﬂr A TEekA WU o]EEAL
=l

o= Ag FolW, A C &l Open Device, Open
Application A-g3l3 Q). ?Hur‘ﬂrli " 11.8€9) DTV A3ts k=3}S
1, AE Q3 AR AAC 10.11¥€)3e] 129 Aw o o)t}

(3) otelF-AH15F (AWG)

ole - 152> 1¢ 1% 2] FDD ¥ TDD &5 wix s =&
( ‘10.99) 3331, ITU-R WP5D9 3. M.1036 77 <ke]] A5<2F A6
to =z WHY Itk A52E FDD WA el tigh jdufx]clo]ar, A6t
TDDRFC & 13 AMn|29ke] M-S ¢ststr] f13F Hado] Fast
of gk olej A 1E ] Y wjA= 3GPP WIS R AjeEo] '12.3€9
dgodgoln, =+ o]EFEA 3A}, ALU, Ericsson, Nokia, Motorola,
Huawei, China Mobile, Vodafone 5 T2 A ZYA, AFAAF So] A A
sk gt

(4) 4 (CEPT)

690 700 M0 Y20 730 M0 700 760 TI0 TR0 7RO 200

6oz P
MIHz BIHz

F
k. J
oo
=

ML 103604ty

ﬁTDD {}
Lé

698 a0
MH=z MHz

L 10B605- few

[02 4-1-1] OIEHRA S, 698-806Mz CHS HYE HHXI [5-1]
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68 o] =EA AdAIS0] 790-862M(72MEE) S LTE 59 $58 %
7] g3t} e HAS HEYgste] '09.10€ AE WA E 4=
i, WRC-16& &3 WHudor] Foed ol 5FAE F7F 3+ &

H (second digital dividend)Z F% Zo|t}.

L. o] &=k
700ME digital dividend+ A A|AA Sl FA|7} o] FEA Lo 72 A4
aesta A thooa] FFSHA (PPDR) & AHE HE Fo|t}. o]& o]
&AL T dod 9 g8 VX E pEst Aor T EF
ol g5 T4 F5 A 4 Wete® FXH1 Qi
AA7EA 9] Ad A b2 FIg Yol & S Alglstd Hn
2 obel A5 9] FDD9F TDDS] 5 7HA AlE wiAIte 2 53 Zol
th ol Al Au] 9 k] R o] AA A5y F2H A
A RZo §olds mest Mkl Aol w9 FQast Alfolg &
I ATk B3 Ty o] SAIE Y A A 23HE &l "], Y ek
T AR 5 A7 B AgFFo] MAEIL Sl AEAIA e st
1EE Q3
2. 2.1k N2
2.10k thel& 1980—2010Mz/2170—2200Mk2] 60ME )& =S =2 &
th o] 9 #HA ol FFAl 3A ] Fub il viE 1 s tfeo]
o, F7PEE 2 2/ YA IMT 08 o] §7ks 8 Fuk4 too]
7] dizell ™I T W A& & Fu ol & AlFo] gt
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T 12576.75~12578.75 K (12577 kiiz) 2 ki
= 16804.25 ~16806.25 kltz(16804.5klk) 2 ki
& 2173.5~2190.5 ki (2177 ki) 17 Kb
gﬂ 4219.25~4221 Kz (42195 ki) 1.75 Kb
g 6330.75~6332.5 iz (6331 ki) 1.75 Kb DSC
9 8436.25~8438 kil (8436.5 ki) 1.75 Kb
) 12656.75~12658.5 K (12657 ki) 1.75 Kb
16902.75~16904.5 K (16903 ki) 1.75 Kb
oA b e § 21234 ki _
156 ~157.45 M 1.45 M .
Z o) 160.6~160.975 M 0.375 Mz (1= 88)
T st 161.475~162.05 Mk 0.575 M
I 161.475~162.05 M 0.575 M AlIS
=Y ¥ 156 ~157.45 M 1.45 M 1070 =g
E‘L N 450~ 470 Wz 20 Wiz e
;L]‘i% hix 156~157.45 Mz 145 | 87 A
156 ~160.6 M 46 W | 12AAG(ESD
A 162.05~174 M 11.95 Mz | 100=04(E3h)
Y& 162.05~174 M 1195 I 278 A
(166.1625, 166.2375 M) : (BZ8)
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<H 4-5-1> o4 YRE F== NTF OIS (AHS)

= o B 1
£ ] &0 9 P 1A
B A7 BAEATA AY),
Tj;ﬂ 3 2000~2850 kiiz 850 kifz FREANLTA QD)
M ol P FA L1770 Ad)
oo S50 M),
o g | 414622855 Wy | 18709 HANTAEA1A AQ),
G ol 54182970 A1)
ol &
dF 27 olgEA &
& s | 27500~28000 ke | 500 W FAZTZEA A Q)
e A QL1574 A9)
DSC & | 2173.5~26122.5 kiz | 23949 kil 97h A
NBDP & | 4172~22351.75 kil 181};?'75 1870 A4
Zo3d | 1606.5~1800 Kz | 193.5 ki 2070 Ad
g | AdYgsE )
o gapg | 160651800 kb | 1935 kb 570 g
o]
g | AdEz
A 57t 1825~2000 Kikz 175 kitz 17 Ad
Al o] &
Jor 2900 ~3100 M 200 Mt 174 A4
dup |
gop | HelH 9300~9500 Mz | 200 M 4 A
o g
# o 2900 ~3100 M 200 Mt 178 A
91 gy
g = 9300~9500 M 200 M 471 Ad
1626.5~1660 M | 33.5 M )
27 2N /\]-601:
SIAE = 148 ~150.05 M 2.05 Mz A=)
ol EAT=E 1525~1559 M 34 Mz 2 A9 E)
137 ~138 M 1 Mz sUe
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7h HAR e B4l wE sidel iy Tk 2 AdHiA g

GMDSSO] Eglo2 71£9 4ol FUTE waFarre o) 44
4 (P4, FA15}, NBDP 5)%o] dAs] astn ek o

Aze PALEN72] £9 D 277 bk glol, WRCelA A}

gol Azd BFA5UE G2 A&z F) o8] T Avhr

2 (ol B4l ¥4 watrlele] ks ul AGuH, RR $517) 174

of diakel e A@Fe 9t

olsh plE Fuhs B AR WWwH ofy meb @

<H 4-5-2> ol &f0|SeRE HitFI+=USE =028 &

o) =L

4063-4351 KHz, 6200-6525 kiiz,
8195-8815 Kz, 12230-13200 kHz,
16360-17410 kiz, 18780-19800 kiz,
22000-22855 Kz, 25070-26175 kiz

(RI™=l x44of 2t CW, SSB, NBDP,
FSK/PSK, DSC, sHtH|0|E{X&o= £4hl)

ol g AU Hol Qb Fugo gme] FAd OAgE
Now AHgel NEHES el B ePAoR AT F Y%
% F2 AESL Qi Aot}

wgha FQ MZofA AMEF<l NBDP F34E Fo]al of7]o] <
5 GMDSS ¢ 9 qkdgo=x ¥3hajd Favt gl
Tk Q2 9999 NBDP FirE 94 7t A% F, gAY wE
7leg st €& @AlslH, NBDPE AHE& st B¢ e o
Aol AHgo] Thsstes FHle Hev) ol sk AU, Fod
TR 9 BAAAE Fo50 28 AR 502 des)
aoolgst £ER AMEEE dite A9e HE 2% glo] AEE
T QEE sfojok sl HA FAHEE Fueds adE fA s




ofo
krt
i
o 2
X
e,
N
>
i mlo
iy

o Addbs ke o S A FuEd 2 7RAE
]

= e Hel W otd Auly} E9 &Y 4
T= SUlEH Stk ol & flske] FASA T (IMO) &
AAErS  A3E Yt SSAS(Ship  Security and Alerting
System) E£9<& FX3&1 WRColA = AIS A% 4l dyre] o]

g g o R AAE = Qs AlAFo R Mute] A 4t
VHE| S el A Adute] 3 5o JuE gAY A2 A5
st Bf Adlolut dQbmrel A o] & FAlste] Mure] H4 5
O ZA ekl kTS RSk sl ol

A AISE Fu5E 161.9625~161.9875M 2 162.0125~
162.0375M & el AMESoly T3¢ &%+ 14, ol lo®E ¢
FEuE o] AtH(RR F4 5.227AAH AIS AHE 7+4). wekbd 12+
T2 el zd ol 23952 & 2 olFddAdTFH T
THIE AT Fol Utk FAA 2= el 4 kel b HQE WEE-
TIrE 495~505kHzE slidols Aol 584 12l (1, 2, 34
o), A2A4 G 510~525kHzE co—primary allocation®. @ E-nj
FAb sk s o] Stk wekA EueleE 161.9625~161.9875M
2 162.0125~162.0375Mz, 495~505kHz F3+E sjito]lTd 7§
o7 s Fart 9lS FoF MWL
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Ao ofe] <E 4-5-3>3 2},
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ol

ol
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% FAdn] o] &<l

<H 4-5-3> @RARE I+ NET 012
£ = o] & g A8 U9gZ H 3
117.975~137 M
. 7N A
et (122 M, 127.8 Mi-oia1) 19025 i 2 A
A%
° 146~148 My - 2 A
(146.95 M, 146.9625-<] 1) =
_ s/
FIF | wR s 108 ~118 Mz 10 M
AR
] (DME) 960 ~1215 M 255 i
2900~3100 K 200 Kz
4650 ~4700 Kz 50 iz
10005~10100 Kz 95 ki
<1 57 %j/g 7 N4
. ?i 7 13200~ 13260 Kz 60 K 1AE7N A
dAEda A 17900 ~17970 ki 70 Kz
Al el 21924 ~22000 ki 76 Ko
FARTE
117.6~126 K 8.4 ki
160 ~200 Kiz 40 Ktz A= AE)
415~495 Kz 80 i
121.5 Mk - d3td 4 A3E
2B A)
118~136.975 M 18.975 Mz ‘;f;‘;qﬂ XﬁE
s | T (F57 7
o | W A8 4 J3E E
| 2850 ~22000 kit 19150 M el
TS} H3E(*3 A A g)
OE_%; 243 My - M8 4 A3E
0
e 121.5 ki - dstd 4 A3E
7
- FADIE BN
Rexden 118~136.975 iz 18.975 M (ui;ﬁxﬁ];:
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N
-
—d

o,
o°l'

N&FA|AE (UAS : Unmanned Aircraft System)$ T3+ £

p

A FA|AEL ZFAE Qlo] FRlog 23y = Fyr|sx %
71 ZAAFS] IS =o)7] 9% FAF HEFo| oy, A= AdTE,
7N1AA=E Ar), A TA] 5 R Bolg x5 odo] Hxp AXa 9
t}. olo] ITU= AAIZ oz Foldy 7] o]g F7lel vyu|st FAe F
o1&y 7|9 Qb &S 9 Fuk Bl HaoAdS A Fo Ut
(WRC—-12, 94 1.3). ITUSA T A= AHAdde F473A], d4A
2 7 TE 2o 7] UAS €82 20204 o] FRE Wizl oel =
2HE Afe), ALEAL, WEEA SA, A=A 5o F27F 203097t

A AEHOR Fold Zow dstal Q.
FAggFAAEL 4] FA (communications), #°] (control), &3

(navigate) % A3 (Avoid) 8] HH o2 FAEHY, o5 93t Holg 9
SEAE FurE Aod o7 oS3t Q).

B FYFFJNUAVIE BRI SEE SH0HM 22, X7 BHBEEM
HE #H 222 A0 ME2 7=l 225 HE Tl 278

= T BLOS &8
- ""-\-\.\\ ;
gn@/ ‘\\ 3
&&E_ﬁnﬂlmnm E . c3 ._:_'-’ ™ 4
—_(Payioad) | (Command & Contral) - +%% -
A
BH3Y 28 LOSRE /4 i .
{Satcllut-t-.l'uhﬂ
e UAS _,*,.»"'
= .* . - &
ﬂ@@’ ﬁuﬁ' ‘%-
BAA w—--—or—= ATE GCS
(Sense and Avoid) [y Trafite Comd pol} [ Girnsssd Comirol Crantor}

[0 4-5-1] 2ASBI| 2EH
[TUCM = UAS Alo1g Fakr8 A3-a8ol 2o 34Me, 914458
of 56Mz thejo]l 2~ed AUE At ok dA] FALE7]=

A ¥ Bldjo] 7t EE = AEZFA (Autopilot) I Folz HARE
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Yot mEhA euEE A
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Satelljte
DataLink

AL =57 S
TREE

[0 4-5-2] XIAICH SIA8Hed Al AEI(CNS/ATM)

%ﬂl‘ﬂﬂ%%ﬂ?(ICAO)b x}%ulﬁﬂ%) @?‘{% e 7+ AB Y E
| Z YA 2

=] Ho EAg 9% %
FOrE %P%%%L%QHJ(ATN)E z‘H‘%}ﬂ %D}.

o] WAL EAV|RE] Bl E A5 (ACARS) oA v EEA o R
Aggowm FE WAAL o, BALF P, BE FY U G
% WA ol grbsAel FEM ol Fal Aus FA Y A=
PR, TF 2|42k

A AHUAMHAE AlgsiA e ATN
= TVl AR e g&= dgsA &k, vl

guitle] doleel s A A gl shsatt,

A AN 94 FIFAPA AR T

33T o :
Zol Wslelm 93, ICAOS] sldaa AgALe] uio] Axxow

9 259 ¥t U2 X LUAD TA 4T 247129 B4 ) A0
oF Wy F 1Y R wESF 5L vedtel AREA IR HUT + Y
A4AS BASE A Ao S
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GNSS46) x| AElo 7 A3t}

<H 4-5-5> &3l Al Bt
7| EAIA A8 FPIAA
Al Ik o) = (M) A1 o}l < (i)
woge | VORY 108~118 %’j] A i% | GRS 1,575
Al &A=

714 2] A - GLONAS

144 | pMEs) 960~1215 ($14) o0 1,602

LLZ5) 108~112 5
a5 a0 | SBAST 1,575
|G/ 328~336 ey

# RS S8 ABEELAA

- 2
A -4 (ADS—B56)) 7]<ro] Eolyglom ADS—-BEe ZEAM7F O
| 91, é?E, 71 5o tﬂ 1E1
= A

46) GNSS : Global Navigation Satelite System, 91733 A] 25l
47) VOR : VHF Omnidirectional Radio Range, %" &F3E 2| A4

48) GPS : Global Positioning System, 9173 X1 A 25l

49) DME : Distance measuring equipment, # 2|3 A4

50) GLONASS : Global Navigation Satellite System

51) LLZ : Localizer, 27 2}o] ]

52) SBAS : Satellite Based Augmentation System, 94 7|9} 3} 2 GA] ~H]

53) G/P : Glide Slope, Al7]1%5%%]

54) GBAS : Ground Based Augmentation System, |3 7|8F @ 2K G A] 2~H]

55) MKR : Marker Receiver, P}# G417

56) ADS-B : Automatic Dependant Surveillance-Broadcast, A& < 7HAIA]Ad-H 4
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=
= SEUAY dor A= wEste] dupol§ FAIE fFistolof
gheh. w3k, ISM th & Abgates 2EE-AaE84n e 49 A A
TEOR AMEHER YU TeT|Ee] 2 WEE GErAA

T Fos &R T =ty 9oyt 2.4GHz 2 5GHz Y
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b REs QloB®E FIHAQ Sk §

<
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&
i
o2,
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S+ ¥ shAWE 4 LAN AB|Ae] A9 A da 3o 2
< FhoAe FES AT By AREStal QloeE R FH 2.4GHz
el el Wikl "o Qg EAEAZE tiFEa vk <E 4-6-1>
oA Bl mpe} o] A FH LANS 2.4GHz A o7 2951 Q)
&% % 5 Uth whde] 5GHz tjode F4 LANC® o] 48 &

L, oA 7kA] 2.4GHz WKt} o] §Eo] AXSIEE FI o] &

o] &4 fI8 5GHz tele] & =8 a7 v

folr %9,
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<H 4-6-1> 2.4GHz & 5GHz Ui =W S HLAN 1S &
Fois oA oI5 MEF HIZ
2.4tz 3,204 88.8%
5(Hz 130 3.6%
2.4/50 SHn= 274 7.6%
= A 3,608 100%

¥ AREM: MuoedTa (063 ~'104)

o] fallA =ul 5GHz tieS An|E a7t gtk A AAFC=®
5GHz W99 Fi4 ddsS Aoy <3 4-6-2>%F 7ol m)=,
Y 5& 515 ~ 5.25 GHz9 100MHzE Ay 4 LANEEZ,
5.25 ~ 5.35 GHz, 5.47 ~ 5.725 GHzZ AU$ T4 LAN £5%
Fujsta itk WbH oA 5.725 ~ 5.850¢] ISM EH%‘UJT% Pr
A LANOZ ALg3t% EM Qom, 565 ~ 5.725 GHz 92 o
& TAZ st Oi A LAN An]~9 &3t g8 %%01
t} A wE FoloAE 5.85 ~ 5.925 GHz WS 2kt DSRC
91 WAVE tdow ddata e=d, ZolxE 5850 ~
5.925GHz |9 & W4 FAE &33la o] w3t E7ls3 Astoln)
Stoll Al 74 LAN F35 AQ ool A vpel o] gJof=
AntEZEo| 9%t offloading H|©]E] H]&©o] FHol& oFo|=Z 5GHz
o] A3 wteA] Faesith 71eA o2 % [EEE 802.11ac 714
37 Ao lorZ 5GHz oA 9 MHz ¢ Hlo]

HEE/l ngd ¢ UES Fas 8L AES Dot Ak w9,
WE Hope] A% FUE AME 5GHz I T AN
AEA AEsolo} st
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<H 4-6-2> 5GHz 24 LAN =Wl ==+ &Y &
W | FOEGH) | pame | o ABRIHARISH)
36 518 0= FCC), FEETSH
o 40 520 0= FcCc), FEETS)
A < it a1 522 Dlatrcc:} ‘:'a‘tETSIt
48 524 0|=(FcC), FEETS
52 526 Ol=(FcC), FENETSH
— 5 528 0|=(FCC), FE(ETSY
B SRS &0 530 EIIEEFCC,, DE*::ERI,
64 532 Ol=FCC), FE(ETSD
100 550 0= EFCC, ‘:E‘LETSD
104 552 Ol=HFc, ‘:'EuE
108 554 Ol=Fce;, & gEL:T}
112 556 Ol=FCC), STETSH
116 558 O|={FCC), DEHET“L
C 5.47~5.725 120 560 0l12FcC), FEETS)
124 562 0l=FcC), FEETS)
128 564 0|=FCC), RE(ETSYH
132 566 Ol=2FcC), RE(ETSH
136 5.65 0= FCC), RTETSH
140 570 0l=FCC), FENETSD
149 5745 Ol=FCC), Eh=JIC)
o 153 5.765 O|={FCC), EF=JIC)
D | 5725-5825 157 5785 0I2Fcc), sH=2ovc)
161 5.505 OI=Z(FCC), EF=mac)

X

Y. UWB, TV Whitespace 5 FF7|1& 71&7|F AH]|

H AvtEES &5 g2 ¥4 LAN 59 T3¢ Fo7t Sus
ATk Wt FIE AQF dSFoA] AHE vkel Zo] 2.4GHz}
5.8GHz tl9l& Anlsts A WHaste] Fddole A8 Fa5+&
TS &3 U Fevt th oE Eo] TO0MHz T3+
¥ FACS 32 A3t g9sts Wets 9 58S %38k A
st o7k Atk T3S underlay W19l UWB, overlay %412 CR
|5 Aujgk dart Qi oyt Ve dAAA VedoZ A
of tg 71&7]Fo]l 7R HFo]l Ax3H Aee] vk thaE
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HT ox of
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Ay Fol gled, 20109 FCCoAME wl=r Wi 370 A <dolA
whitespace AIHAHIAE X3 Fo vk FujelA e @A FAduto]
e diste] DBE o] &3 AMA &7 WA © 2 whitespaceE AME3H
T35 stal oy ofA7RA= F AR AulAE gl AMHolth §1HA
g DTV Hdgko] en=wd @AstE o= 7|Em, stHo® DBE
updatedts= 7] 7]l st =27 Qs Zo g HIth oo TV
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7} 60GHz ©]7e] tide] F7F e 1‘41& =27t & O}E‘r. 53],
60GHz Rt 7]&7leo] g0l 6.8MHz 2] &4 371 & Q35
6MHz tele] ¢ HE FAAEAS oA &ds] A8E 3o=
Z1th = 3 gl
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AlE0| &Est o ALE0[ XM= oY
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26.957 ~ 27.283Mz | 5.725 ~ 5.8756 61.0~61.56
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. 39 ISM 71719 A9 wWEst 2 FAHAFHYITY AEY ISM
71719 & 7HAE QA

Il M= ISM 71718 A& nge o|5o 2 Auy A58x
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