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SUMMARY

1. Title

A Study on Environmental Changes in the Radio Spectrum Usage for Mobile Broadband

Communications

2. Objective and Importance of Research

The Korea Communications Commission has completed its “Smart Korea for All” plan.
The plan has four pillars. For the first vision of ‘Global ICT Hub Korea', the Commission
will establish by the end of the year a ‘Mobile Gwanggaeto Plan’ to discover a new
frequency in the bandwidth up to 668Mf, twice wider than the current frequency(320Mt:
bandwidth) assigned to the three common carriers to respond to rapidly increasing mobile
traffic. Therefore, there are an increasing call for analyzing mobile telecommunications
environmental changes including the mobile traffic explosion driven by the recent surge
in mobile communications, spectrum uses and technologies and a growing need to establish
policies for the new frequencies. Under these environments, this study aims to propose a
proper spectrum securement policy reflecting Korean telecommunications market and

regulation.

3. Contents and Scope of the Research

A key purpose of this study is to identify the available spectrum for future mobile

broadband services and to look into the needs of mobile services and other countries

- xvii -



strategies on that issue. Chapter 2 surveys mobile telecommunications environments and
spectrum uses in recent years and forecasts an increasing need to secure new spectrum.
Chapter 3 discusses international approaches to future spectrum release(US, UK, India,
Japan, Australia) and strategies on specific spectrum bands. Chapter 4 gives an overview
of spectrum securement directions and frequencies currently available to secure in Korea.
Chapter 5 and 6 talk about Digital Dividend and other band cases in other countries and

deal with related issues. Chapter 7 looks into the implications of this study.

4. Research Results

0 Backgrounds

Spectrum is a key resource in enabling the roll-out of wireless broadband. Spectrum
capacity is, however, under pressure from the rapid expansion of mobile data applications.
Smartphones and tablets have been a significant catalyst for this change, with applications
becoming increasingly prevalent. In response, many countries are planning to make more
spectrum available for wireless broadband. We have undertaken a review of international

trends in respect of actual and planned usage of frequency bands for broadband services.

[] The broadband spectrum policies in other countries

US released its National Broadband Plan under which 500Mf of spectrum needed to be
made available by 2020 for mobile broadband. The report stated that 300Mf of the required
spectrum in the frequency range 225M: and 3.7GH could be made available by 2015. FCC
and NTIA set out a program to make 500Mtz of spectrum available through the government
coordination. The UK government released its reports that 500Miz of spectrum below 5GH:
that is currently held by the public sector shall be made available to the private sector
over the next ten years and proposed a combined auction of the 800Miz and 2.6GH bands.

India released the proposals that an additional 300Miz of spectrum to be made available by

= xviii -



2017 and a further 200Nt by 2020. Japan released its reports that an additional 300Miz of
spectrum below 56 to be made available by 2015 and 15000t by 2020. Australia estimates
that 1,081M of spectrum will be required by 2020.

[] Frequencies available to secure

KCC is now preparing a measure to double the supply of frequencies for mobile tele-
communications. Digital Dividend(700 Miz), 1.8 Gz, 2.1 Gz, 2.6 Gz, 3.4~3.6 Gz bands are

under consideration for securing additional frequencies.

(] Spectrum policy direction

First, global harmonization of spectrum bands and economy of scales are critical for the
success of the mobile telecommunications industry. Second, efforts and collaborations of
countries for standards across the 4G frequency bands are required for securing broadband
spectrum. Third, in order to facilitate mobile broadband services all available radio

sprctrum should be provided simultaneously.

5. Policy Suggestions for Practical Use

The Policy Suggestions and guidelines for ‘Mobile Gwanggaeto Plan’ to discover a new
frequency band more than 600Miz Moreover, international cases, issue analysis and
national data covered in this study could be used as a reference for a follow-up measure

of the government.

6. Expectations

This study could serve as a basis for setting a policy direction for the future broadband

mobile communication frequencies. An analysis of the telecommunications market and the

- Xix -



frequency issues presents policy directions of the spectrum management for the smart
wireless communications industry. Spectrum is being used as a precious resource in broad-
casting, telecommunications, medical service, transportation and daily life of people. So an
efficient and timely use of spectrum will contribute to wireless broadband innovation. Ripple
effects in wireless broadband infrastructure establishment and related investments, as well

as seamless information access will improve productivity, innovation, and quality of life.
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LTE= B9Z9 3 Fr7F vwz §olgk 7000, 800M(Digital Dividend, °]s}
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(& 2—11) 3GPPQ| LTE FIs CH HO[(E-UTRA frequency bands)

Uplink(UL) band(ifz)

Downlink(DL) band(¥iz)

W& | BS receive, UE transmit | BS transmit, UE receive ?\Zlgéix ql;i Izg?Mlg( EH(EZ;‘E "1
FUL_low-FUL_high FDL_low-FDL_high

1 1920 — 1980 2110 | — 2170 | FDD 120 190 130 | 2.16H(UMTS Core)
2 1850 | — 1910 1930 | — 1990 | FDD 120 80 20 PCS 1900

3 1710 | — 1785 1805 | — 1880 | FDD 150 95 20 GSM 1800

4 1710| — 1755 2110 | — 2155 | FDD 90 400 355 AWS

5 824 | — 849 869 | — 894| FDD 50 45 20 Cellular 850

6* 830 | — 840 875 | — 885| FDD 20 35 25 850Mi(Japan#1)

7 2500 | — 2570 2620 | — 2690 | FDD 140 120 50 | 2.6GH(MT Extension)
8 880 | — 915 925 — 960 | FDD 70 45 10 900ME(GSM)

9 17499 | — | 17849 | 18449| — | 18799 | FDD 70 95 60 1700(Japan#2)
10 1710 | - 1770 2110 — 2170 FDD 120 400 340 |  Extendedl.7/2.1GH:
11 | 14279 | — | 14479 14759| — | 149.9| FDD 40 48 28 | 1500 Lower(Japan#3)
12 699 | — 716 79| — 746 FDD 36 30 12 Lower 700MHz

13 M = 787 46| — 756 FDD 20 =31 41 Upper C 700Nz
14 788 — 798 8| - 768 | FDD 200 =30 40 Upper D 700MHz
17 04| — 716 734 - 746 FDD 24 30 18| Lower B, C 700MH
18 815 | — 830 860 | — 875| FDD 30 45 30 850(Japan#4)

19 830 | — 845 875 | — 890 | FDD 30 45 30 850(Japan#5)

20 832 | — 862 91| - 821| FDD 60| —41 71 | CEPT(Digital Dividend)
21 | 14479 — | 14629| 149%9| — | 15109 | FDD 30 48 33 1500MH(Japan#6)
22 3410 — 3490 3H10| — 3590 | FDD 180 100 10 3.46H

23 2000 | — 2020 2180 | — 2200 | FDD 40 180 160 2.06H

24 | 16265 — | 16605 1525 | — 1559 | FDD 68 | —101.5| 1355 US L-Band

25 1850 | — 1915 1930 | — 1995 | FDD 130 80 15 PCS 1900

33 1900 | — 1920 1900 | — 1920 | TDD 10 - — | TDD 2000 Lower
34 2010 — 2025 2010 | — 2025 TDD 15 - - TDD 2000 Upper
35 1850 | — 1910 1850 | — 1910 | TDD 60 - — | TDD 1900 Lower
36 1930 | — 1990 1930 | — 1990 | TDD 60 - — | TDD 2000 Upper
37 1910 | — 1930 1910 | — 1930 | TDD 20 - - PCS Center Gap
38 2570 | — 2620 2570 | — 2620 TDD 50 - = | 2.66HMT Ext. Gap)
39 1880 | — 1920 1880 | — 1920 TDD 40 - - China TDD

40 2300 | — 2400 2300 | — 2400 | TDD 100 - - 2300MHz

41 2496 | — 2690 2496 | — 2690 | TDD 194 - - US 2600

42 3400 | — 3600 3400 | — 3600 | TDD 200 - - 3500MHz

43 3600 | — 3800 3600 | — 3800 | TDD 200 - - 3700MHz

Z) 6¥ fj¥& LTE-Advancedol= A 457 &
Z+&: 3GPP(2011), GSA(2011)
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o] TDD -LTEE =4 2o AWHY, 8% 33, A7IEE SAAE olv]
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T3t Qe AHIZE Q3] 4GE o] & 7Hed tHFok 2o & Holx gltt. T8l 7]
EE &5 A3 AR A FHE ForE 4G AHI2EA Y] EEA
< FHINE F e A=Y o HAA Esta, oA g AAH ol A(frag-
mentation) ¥ HAth. webA AH g fFA TEHo FFIH APHL Y=
1260k Y2 A AAASE Zsld(harmonized) tHHOZA 9] ol
3} FYEE AF SHAA G4 46 HEoE FEHI YTk
J8u 4G Arl2 B9 tige AYGEE 2 AolE BY 5§t dF E9 129
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o] oA 4G AR5 AF F2 vl A S(700M, AWS, 2.600] 7 & kol & B
ola iet”

4

=

. 4GLTE) o] & %4l Aul2 @80

z9dlo] AA H2(09DE Au|2E A old, LTEE 11. 10€ 7] HAA 667
= 1857§ A7} LTE 75 A1 8-S ExstAon o 5 2= AT 4835 ¢Estdith
Fy4 gL P RE A g2l DTV oJfh ()= 700Mth e 2 53 800kt )" 2
2.6 H oA Aul 27 FAAE L T 712 2G/3G tE Q) 1.86, 2.1t oA LTE
Mul2E EYEte UHs 9% glon, dEL5MHWS), -2 ueH800Y) 52 2G7}
A7} adte] wal 26 Aol A LTE Aul27F 9=tk 18t g ol 18~
, A¥s 5 YEAYAZL LTE 28] Fol Q)

114 84 2 71%, A AA 1870 2770 AFdA7E LTE MRl =& 3833t 2.6k e
M= w2l 29H, F2H7| 28, QAEHo} £F, AFE, FY, drta, od2EY

o, A7hEE 107h=ol, L8z ol M= E&E, 23, AHE, gFofo}, gER|o}, A7}

O

[

6) AT&TS] LTE WEHZAAM= Verizone] 700z ©o] 5352 ¢kom, Verizone
LTE VEYIE 293} 740] E7hsd Aot A e AZ T2 700 dEs o
&ate, AT&TE 179 92, Verizond 13H tiE& Bfrstn 27] dEd A
of Fo¢ Y 7 33 V)5S %ZHOW %E kel (& D ).

7) X A= 4G AMHl2 F FDD-LTE AMulx 483t AHEE 422 49 Eh.

8) DTV oo S(F7], ofAloF 700MtHS 2 5 800MEth &) 2 2.66hkth S & F31 F<l
7% 9, 2@, 55, wHAUE F
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22, 5 Th=e], DD g3} AFas A= =, 5, =, Ayt 47)=0], AWS
ol Me A=, AUtk 274=0] AW =S AAFTH

TeliaSonera= AA H%2Z w2 o|9} 2o LTE MHIAE FA o /AT =
29ol& 2007d 11€el| 2.6(H F3t+E 3 Aol @3¢ vk 9loH, TeliaSoneras
2009 1290 2&2 Ao A LTE Mu2E /A skl 20129 744] 89%2] AT+ AR A]
s @40 E AgS AL A

299 2008 490 2.6 F3HFE 570 AGA A gl oH, TeliaSonerazt ~E&
2 Ao A Au 22 AAE T, FA 17 BAA Arl 2 Fo|tt” =3 Tele2 Sweden}
TeleNor Sweden= Z{IEHIA Q] NetdMobilityE A3t LTE B& 3522 T3t Q)
om, 20109 11€9l Stockholm, Gothenburg, Malmo, Karlskrona ®|&ell 7§A] & 113
100 7} =A= Sodiths Algoelt.

F2 7| 2ol A& MTS7F 20101 7€ S =7FAZHCIS), SYobr o, Toshkentoll A 2
22 LTE AHI 25 A8k, tite AmeA s A8 Folth. 2999 TeliaSonera
o] 3] Akl Ucell= 20101 8ol Toshkentoll A LTE MH]AE 7jAI3lth

l

(E2-12) ® MA LTE &83% sig 4 &8 iy
=7t A A THAL A7) 2¢ 09
290 TeliaSonera 09. 12. 15 2.60Hz
294 TeliaSonera 09. 12. 15 2.661(B00M: Y= 18 )
$-ZH| 7] 8k MTS 0. 7. 28 2.600(700M: HEE 18 F)
- ZH) 7] 28k UCell 0. 8. 9 2.6tz
s Mobyland & CenterNet | '10. 9. 7 1.86Hz
]y MetroPCS 0. 9. 21 AWS(1.76Hz/1.96Hz)
Q9 »~Ego} Al Telekom Austria 10. 11 5 | 2.66HE800M: Y= 1y )
294l TeleNor Sweden 10. 11. 15 2.66Hz
294l Tele2 Sweden 10, 11. 15 2.66Hz
3 CSL Limited 10. 11. 25 2.66,(1.86 A8 )

9) 2011id 1€ A4 LTE 4 (Samsung X430, 2G, 3G, 4G g4 EA3th
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271 A1 AA A7) B¢

Az TeliaSonera 10. 11. 30 2.600(1.80K HHE= 18 F)
=% Vodafone 10. 12. 1 800MHz, 2.66H(<] )
o] = Verizon Wireless 10. 12. 5 700MH:
= A= Elisa 10. 12. 8 2.600(1.80H tHE A& )
e TeliaSonera 10. 12. 9 2.60H:

o ~EYo} EMT 10, 12. 17 2.66H:
de NTT DoCoMo 0. 12. 24 | 21Gk(L5M Y= 18 F)
59 Deutsche Telecom 11 4. 5 800MHz, 1.86H:
294 Smart Communications | '11. 4. 16 N/A
Folyo} Omnitel 11. 4. 28 1.86Hz

g} EH|o} LMT 11. 5. 31 1.86Hz

A7MEE M1 11. 6. 21 2.6GHz, 1.8GH:
= SK Telecom 1. 7. 1 850MHz
Eis LG U+ 11 7.1 850MHz
=4 02 11 7.1 2.66Hz, 800Nz
Ak Rogers Wireless 1. 7.7 AWS(1.76Hz/1.96H)
o=y AT&T 11. 9 700MH:

A% GSAQ01D), KISDI 24 oo 37}

Z &= o A= Mobyland$} CenterNeto] 201018 9ol AlA HxZ 1.86k thE <] LTE A
H2Z AT 5007 7] Zo] A & ZolH, AW A= Warsaw, Katowice, Lodz
T T8 FAES et gtk

=92 2010 5ol 800MHz, 1.8GH:, 2.1GH, 2.6(H T2+ 47 AFAte] 3 om, Voda-
foneo] 20101 12€ ol 800Mf T ol w) A& LTE AW 25 /fAgeh 22 20119 3¢
T 7R R F 15007) 7IA S T £ shell Aul2aE AlF Folth Berlin A%
A= el Au2E Algeta glon, & Ax ZE 7|AT< LTER dade=T A
golth. A= AWl AMATE Fote] 2Alol A3 800M: s +¥ LTE tig o=

olgata olont, 800M: the &l FAVE BT B¢ h2F AGolMs HegHow
2661 TS &8 A3 o|t}. Deutsche Telekom- 2011 4ol 800MH: th & & ©]-&-3}e]
W& A9 LTE AHl2F /A gt 20119 2€ 9= 1.80H, 2.60k B LTE 383 A
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o

g& &xsta, 2011d 7€ =41 Cologne A H ol 1.80H Al ~E /HAIFT o] 3 %Y )
1007] ol4¢] =Ao] LTE AHl 28 =8 AgS 71 k" 02 2011 7€) 800
M oz wel A9 F49 LTE Aul2E A .

v =& 700Mz DD th¥ S 08 &3 hzskg o, A1d A AR MetroPCS7F 20103
9ol AWS(L7/1.900) thdol A HA LTE Mul2~2 A @A) Las Vegas, Dallas,
Detroit, Boston, Sacramento, New Yorkell AH|2 Fo|H A& oz LTE w-& sty
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12) B 2011d 44 5E S4 AH 29 /A E A9

AF Folm, 11d Zol| ~2mEES =

o, dgs
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A1d v =

1. 27} H2CHE A8

109 39, AMEAYAIFCOE A7AA 2L 93 A7) HF] dstow
BpEcde g s A8e 3 ‘27 vl e A g (National Broadband Plan) g 3
ot Agel w2 v Ul 19 748 gd o2 159714 - 81 20/50Mbps, 2019 7}

A 50/100Mbpse] BzEWle ANH2E Algsti st 5 FR7|E 5 FEAEdE

N

12
N

1GbpsE A28 ATY dlAolt & 712 HHF A2 712 5 A 1559 2 &
HIrw=go7 Hkste] 20Q70A A FHlolAl 4518 1/4Mbpse] =2 Bz
S AN2E 088 & YRR B oHoT,

ol glal #3104 ) % 5000e] F35E RHlY HEEREEo R Gusy, o &
225W0~3.76k AFolo) 300Nz E-& 59 ujo] SR Wtk 5 v Guy ALY Fi4

= WCS(Wireless Communication Services), AWS(Advanced Wireless Service) & 57] F£

ol FA4Q Wl s Eoh 2o

13) 09y 2€ 17Y, A= A" A7 FokH e ‘American Recovery and Reinvestment Act
(ARRA) of 2009 7134 3% 9 dag FES A3 2714 *“WZHE:‘ = 743t

L e

AE F Ye B g AR Ad ALS 1 ok Ad FRE 09194
HA & 18709 2folH, A Eokes AuA, #Ad7ls, BAT= 7H§i, Azt 4
v, A5E7 7H , FAFAT A9, %—”F ARl BA Sog bosith Adds BE
Eie 7 By gioh 8 IT 78 5 IT #d FAE 2FHo Sith
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e A8 A7 e 743
2.36(WCS) 2010: 72714 20 mﬂﬂ?f; g? 1€
1915~1920/1995~2000M(AWS-2) 2010: 2 A A Aabr Ay |
2020~2025/2175~2180M(AWS-2) 2011 Al 40/60MHz Ve ZAA I
2155~2175Mi(AWS-3) e} 53
700WDigital Dividend) D £ 20;81?231 & 101 x:]é%H 2;;;
Mobile Satellite Service(MSS) 2010: L-Band,
Big LEO: 1.6/2.4GH(2 X 5) Big LEO+ 2] A1 4 90l 109 7€ FAAA
L: 1.5/1.6GH(2 % 20) 2011: S-Band T ER
S: 2.0/2.16H(2 X 20) T A4
2011: FAAA Y42 AAEHE
Broadcast TV 2012/13: 74 uj 120Nz Zuje} A3 93
2015: Auj ] z29] e} F53
g A 300MH:

Z45: FCC(2010), KISDI 444

7} WCS(Wireless Communication Service)2] 200z

2.3 g WCS F3h4=9] A9 2A 30k 5 20kE Zutd HEEW=go o)
g FAEE A NS ¢85 ok H2E WCS FHE Auldd 199799 FA| 72
DARS(Digital Audio Radio Service)®] 143 AR~ I & ol 2 AAT 7|&7]&

&
o] A4, AR ENE Aul 2ol AFo] BrRsdT e oW AL

v

ol xF 9 B AMT(Aeronautical Mobile Telemetry), DARS$}e] 7HH &S AL

2 e o BAE S )&zl AREYT o 5AMSS) F34 Big LEO, L, S
gole) M A4 TilY HEEWEe 348 4 RS 0113 49 FHAH0] &
259

2

F34 Bol A= nEA
2EWE AEze ARl Jbsad Aol wAel 1 gom, dRAAE §

ol A matd WIMAX ABl 25 Alg ol Tt

A= 197d H2=E WCS F3+E 74 mgt o|%, TDD, OFDM 59| 7]<&4
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L}, 7000z DE= 10MH:

20080 700Mz Ariol A 28 DEE 1002 X 5lE UF F&¢d HEEWE F3)
7o) 713 3RS FAGE A0 AYLER AANY Aol D}.“’ 2008'd 700
e 7 gAe] 422 DES B dAdA Tedd HEYD 75
partnershipS o F3}g o}, ojfiole HaAA7t I FTAANS H AR F3¢

FZfr(spectrum-sharing) HHEU4] o] 7Fs8tAw ZAGIA = &S A Fo|th

DEEO| M2 82 A #2o B2H DES WA= D 1

l r
N
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N
ok
i
r ]
v}
=

o8 Agalc 3HE7 D) F A % QY FEAA ol §AT wYL 2o
o 29 %S4 H4AS ZES Qjek AAE vhdsor Bk =3 Y DEE Q1Y
of £45E WRIE AFHc e, 4 DES WIolx A BT
W, FCCE 91493 23a71%e) )¢ 2 Sl3te] DES ®
7S

sdAEe B 75 21 AZ F e JAHEES 1ysoF It

ok AWS 2 A7 #HE =9 60Mk:

FCCE 20041 712& Akt AWS-2 F3k=9k 2007 o] F A5 H $ AWS-3 F3
F 5 % 0LE HEENE $52 2P 52 AT ot

B A E A A REEE ARHT e L7MH(1755~1780M) % 20Mz th &
AWS-3} pair= 7 vlsh= Wehe agfskal itk 1710~1780M: e} olw] @& vietol A
Ao r gEFHol Jlon, T G| Bl Hgd A¥olnE AYAanzt o4
7] WEolth. AWS-2 TESE AWS-3 EFolu MSStj 9] SEste AR AT} §le

14) FCC7t 139239 HA Zu] 714& AP DES-S A 200813<] 7000 74 v of A
A2A7} §lo] d2EGoH, 1 F2 DES AA7 AEHA ¥3 A= FE . 700
e F3pa9] b2 FE2 1909 2 o)del Avjsen, 1 F tiiEo] AT&TS}
o Ao

10 oﬁ‘.

Verizone] &= D E&2 Public Private PartnershipE =3t 3394
408 AL3IEE AH
15) DEE 9] LTEA G 2

lEARIEY $HHE, 2W 5 AAY 5 U= ¥

16) FCCE DR 7] 2ol 47] A3k& shasior 3

17) AWS-2 "H'E =: 1915~1920, 1995~2000M:(paird 10Mk), AWS-2 “J'E = 2020~2025,
2175~2180MHz(paird 10Miz), AWS-3: 2155~2175MHz(unpaird 20Mz)
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o, Thef AWS-3ti o] AFut49} pairedd 7 JEFo] SIES paredE +% Utk

2}, MSS(Mobile Satellite Service)] 90Mz

B A s 2ot HEEWE 43515 98 MSSE T34 0] A4 75
Aefste AU E g Aot

FCCe 19861 Hx= MSS Fy5 €93 ol Little LEO Y, L4, Sthe, Big
LEO B9 o] 478 MSS th Fut5 a3 en ofF L, S, Big LEO tige] A¢ B
THle AH 27t 7R A0 2 A Ao oA Y B AYFOE o] & THs T MSS
HHEL F I0ME A 670 A8AYATE 98E BRta o

(F 3—2) HEEMEY} 7158 MSS Y

Fj A 4oz -
s | e x| ST ST 0L EsuA 7+ AH)
o U 1=
2709} 3 == SkyTerra 18,235
L-band (1525~1559M, A0l
1626.5~1660.51H) Inmarsat 254,000
1 20M =5 DBSD(ICO) -
S-band (2000~2020M, A0l
2180~2200MH) TerreStar -
271 16.5M == Globalstar 382,313
Big LEO (1610~1626.5¥z, 10MH: —
2483.5~2500M) Iridium 359,000

Z4: FCC(2010)

o= 2003 FE 8AYATE 7] R FaeE A BAHATC, Ancillary
Terrestrial Component)ol A|AMEE 4= A=E 37lssteh. 18 & ATC &7tz19]
o g Qlste] AAE F& ATCHS &3t WA Atde glon srtxde
71E TSN AdAG AEE e 2hE A U AdAee dYs ofHA stef ATC
I TEE Asjta ATk A2 MSS A AE ATCES o8-8t o] F/9A Arl2E A

18) 99 ATC 49 al7bza
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FaeE 20 R FCCE A4 BREWE BHSE 98 VS tole] A4Y T3¢
E142 FHE DS G Aoleh Bk B AGIAE MSS B A4% THE
ZZA717] 8l o Arge Aaskth 1) FCCoF BF AE7]#-2 ATCOF &7k Lil=

_4

Fo7t BEEME ATC ARl 2o o] 82 & Q=5 LiE Hadz 9 o= H59} 71

23] FesfoF gt 2) FCCx FAFIHrEME AL + YRS SHlEd] "ol 58"
(4% €55 14 AFE F7sted o]E Fal| MSS HedAV} T ForE 95
(stand-alone) A|GAHI2E AFL F JAEF djof gt 3) FCC= ojv] A4 BEEWE
o2 AHE T 240 Big LEOt o] 97402 A4 BEEWE A8t es 530

& SN AR B FE ol A weARelA A FoisfoF ot

¢

ol

ok Z49 TV 1200
AZel 2w FCCe A4d TV 34 5 120E ATDslr] 93 o Ags 23
ato] W ANAES ANAlE ok doh
AR, TV ARl Age] tig 73S HulolE &t 6k A3 A 28402 A
T AEE T RS NAFES ot 27 o] wETo] o A
StE% §&ote e AAE vidsta, Ad A A B (repacking) @ AHEHA Q] A FHE
3]

FHE WEFRE An FHe ARFES k.

— 71 A8 A AU ol A RE AH] 2 7%

— o] FHG/ATCY T&A R 2% 7Hs(E = ATC MHl2 &7}
- FURE 4] AF EF

19) DTS/SEN: Distributed Transmission Systems/Single Frequency Networks
MEN: Multi-Frequency Network
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1300~1390** 90 o u}
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2900-3100 200 AYHAY T
3100-3500 10 A AY T
3500-3650" 150 A

4200-4400" 200 Ayl 36

(4200~4220, 4380~4400)*
A 1473.9

A5 NTIA201D)
F rRHAEN Y, ST B v)F WA=l S Bag Oy

Fuo FRE FRUY A4, A AR, eE AR BrF 2 AR A8 s
AR o] otk "10d AY" FHAAE AHEY, 109 10¢€ "10d AY FY o) F
PPSG(Policy and Plans Steering Group)¢} A F&<1 SWG(Spectrum Working Group)2] 3] 9]

= AR =3 oM ARG 2 R WA ARG Al 1755~1850M T o tj et A u)
A FAE A S okl S g AEZF o] Fol Atk 11 4€ 19 10dA Y
AP} 14 HaAE Pekded, & RuAd s 108 A #d nfd 28 ol 85

A3t 1695~1710M: 2 3500~3650Mz tholl thak &k #e AFES BTl
Atk o) F AFHAE ol thak AYA A 9 1755-1850 Mz ol thEk Auj =]
HEZ4QHE HEsHoH, HE 92 NTIAG A 1755~1850 Mz the] ZgAl &4 5 3 A(

S
ol
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(Z 3—4) NTIAS| SSFup & 37 1t

aA Fau &
- 108 A =4
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— AR S HAF S AEA ™

- SHed gl A NEEY 3 AT VUG 4%
2010. 11. 30 | — FCCe #¥&Fa49 @3, Ad 7 & =
— PPSG 3 PPSG-SWGS] A wwei4d A
— WRC-2016 oA HEFH|

2011. 1. 19 | — FCColl 1695~1710 Mz, 3550~3650MH T FAFh = FFA-E 74 A

2010. 10. 1

2011. 1. 14
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2011. 1. 28 | — 1755~1850 M T Ajuj#] &

2011 3.31 | — FHE 9% HEAE ¥
2011. 4. 1 |—PPSG & SWG 3|9
201L 4. 6 | —"109AY AP SF HA1AH)

— FCC: =utd A Al th9(1525~1559Mz, 1626.5~1660.5Mz, 1610~1626.5
2011. 4. 8, 9. 16 Mz, 2483.5~2500Mz, 2000~2020Mtz, 2180~2200Mk)ol Thek 17 - Rl A~
Report and Order ¥

2011. 4. 22 | —PPSG & SWG 39

4
2011 5. 6 |—FCC: SHAENAA tha 40a o AdS
5

2011 6 | — dARY vngde) i YT EQA}) TX
o1l 5 00 | FCC yAfolsgoR FH 2 (h U T HEEWE ALEH 7]
&4 AE
2011. 6. 17, 7. 15| — AR AR gk A=
2011 7.29 |- &5 A% AN thad 7}

— 1755~1850 Mz S <ol th3k 14 2] XE

UL 99| 17551850 M e W82 (oD W

2011, 9.16 |— A% AEUY Aok £9

2011. 9. 30 | — NTIA : 1755~1850 Mz tH& ‘A &4 B ILA(Z%h)
75 KCAQ01D)

ArAd F =

Okl
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T g ol

H)53} kA 2 G5 EEe oA & DCMS)E 10¢ 12¢ BREME B s
ZAZ sh Superfast Broadband A18-& WwxstdA & 5o F2 ARESH= 56k o8k
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2 &: DCMS(2011), Analysis Mason(2011)
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5000Mzth ol ek 2AHE vHEEl @ dgoln, 20113 Rtz o] &4 3 Ad 1A
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SAe BYP $4%e AY Folth £ DOMSE Ofcomshel B¢ ol =414 23}
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2000 3G Ao & B3 FFEFY 80%0l 3ol Eete FEoIth F=- 800MH2k 2.66h Th
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AYge AqEE JgEo] IR AL gAF Hle| dF Mg AH| 2 o] &o] Ths
& Aot PMSEY] A% thA] Fu5E o] -d3k7] s A 38606~614Mk)S A &5t
119 9¢ 2178 G5 Aol o] & 7Mestes st A% 717 FeF 7129 Ad 69 H&
= A, olFd W& Age AT WS AT

(32 3—1) UHF &'22} 800ME CHOY 7| &

DTT clearance Dso PMSE
clearance
UHF 8MHz [ gq 62 63 64 65 66 67 68 69
channels
=] o w ==+ o [ @o w =T o
(=2 fa2) (=] — o4 o (] == ['s) w
P~ ~ L5} w w Lss] fas} w Lis] o

7 ; ; i ; ; i i ; ;
800MHz 11 2 3 4 0 5 | 6 | Notavalable | 1 i 2 | 3 i 4 i 5 | 6
band plan : : i H H : : : :
5 & iz g iz 2 |5 & im g imoiw e
[ [ @ @ @ o o o im =) @ @ (o @

260k e ZAe 49 SHAV|EANHCEPDY td A3 U3 #Ao 2 FDDE
2500~2570MH¢} 2620~2690M &+ 42 TDD(Time Division Duplex)& 2570~2620M2 T4 &)
o] 9lth

(J8 3—2) 266Gk cHY HHX| A&

Unpaired spectrum: 50MHz with
Paired spectrum: 70MHz with technical technical conditions suitable for Paired spectrum: 70MHz with technical
conditions suitable for FDD uplink use o TDD use o _conditions suitable for FDD downlink use

2500
2690

A+ &: Ofcom(2011)

2601 o] o] &2 HdiAE 2.7 Hold ¢4, 20129 dd SHE ) 2.6 h o
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o2 JYEty, 2ZEWNTE 20149 10€71A HE A IS 93l
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u] floor' 2 A|AlEL It} a) 16 o8k o] 2 X Sk} 2.66k ] 2 X 20MkZ; =
= b) 16k o3k 9] 2 X 5% 1.8 th <l 2 X 15MF; =& o 16k o3k B9 2
X 10MzZ 2} 266k The o) 2 X 15Mk%; == d) 16k o3 thelel 2 x 10MZ 2 1.8 )<
o] 2 X 10M%; = ) 16k )3k 9] 2 X 162 57FA] Qholtt.,

TS 1 olst Y F3¢ ¥ dsHcap)e 2 X 275Me=, AA F3bol tigh st
2 X 105M:2 AIg A& Aket k.

800M: thelel Fu4E Tguke Adahs 173 7HA AA A9 95% Awe A 9}
2Mbps o] ERE &£EF BAShE FAUEY B FEoF & oF} FoqHT
£, BA-AE AY Y AXE Fol7] AT FHAQ Wl mEE Aot

Z:]_l
Foll 7kl HFdS TR Aoy AT Al S
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g4 A A 2o & “One Nation-One License™E X Z Q5 HAY ZE Au| 2o &Y
M3 & Hojsta, "One Nation-Full Mobile Number Portability”E &4 3l, "One Nation-
Free Roaming< §13 A4 02 wovts &< F1 ok
& IEAEE A=Y By F Z2AES A Ystr] As) FA583] Ha telecom finance

corporation)& A8t T4l et 55 AdT Aot HES At AT
de FEY FulY(broadband on demand) MHIAE 15874 AFE F AEF &,
17d7kA 19 75005, 20704 69 49 Fojy AAE 243tk Aol
g WEYJIE T3 B le(seamless) AR FA7]<(CT), HE W toje} WEAH2E
AgstH, A=} A AFE EF R&D, AxPE £7, ARTA A9 A=
A 3, 209744 F20] 80%s FEHAZ Aol

NEA Y 71Z%, A 35 £F9 BADS(teledensity) S 17374 600.2 Fo]1, 20
7HA 10022 Fof(teledensity : o= 3 2192l 1008F M3t Adolt}, =3
2 1F4 FY AulAE 1437A FARE ol& ZE panchayat”ol Agsta, H3}
BE e FAAE U Aot
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26) Panchayat: A FegI|A e 477, hEA B A2A <]
27)°10d 119 304, ‘B4 B2oule 3dS 93 Fu4 AH A3
97 159 4%F wuA7 B
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oE Fuw A4 A9% | o187 A7 5=
201549
700/9001k A 100M: (900 T 3G, LTE
100 20124)
1. 76 101 20124 3G, LTE
2 56l A 30Mk 20124 BWA 753
340 2001 20154
IMT-Advanced
116k 20204 -
600 o0 201549 7474, A nEcwcs
400 1,260 20204 @371, Au, A=

BZTHc o284 An)

A2 AR E2EA o], KISDI AA

Jjm

53], o] 5FA Gl E 700/900M: T o] Fok g A &6 FHdt AU
100N & 2R aka, 170k th o] 10 tHE, 256k T o] o) 30M: o Z, 3~40k o
4] 4G Fob+ 2000 = 5 15E7HA Aol 340 Y& SRATE ALE 7HA L

22 of- Bl A G A T00M: thH 9] o] &kE 7 A HE3FP Ot of - B A
o] EEstet HH AA gAE T8 o] &S AAE Fofl 9loH 15d7HA
s Sad dFoltth 700/900M: e Futa TP HAAs A Ao w Fis T
B8 3RS AR BHAA 700 S 2 900 S 77} o] §3he T
o] Aati, 700 the-2 15 ell, 900M: thY-& 12do] Frhast A 7t Thssts
5 Fag QWS A& dAdte wHolth =g Fag AUAAE YA /&

A zgle] Fuba o)l B o7 Al o tiste] o 2AE A8he Ao 2ag)

=

of HEoWiE 37 Au|E 60 thHollA 201 F& &8sk, 406H: o

oo 7], A AR 5o ¥4 FUHE BA0R 1260k £ drjathe Agold,

28) 20:A7kA] 3~4il I lA 4G FIE L1k EE AEE 7 §RE oFolth

_49_



Asd 3 F

099 49, 35 A7 UAY A 737 QBoR HRowE B} FUE A T
7} B2oWl= Y E9 I (National Broadband Network) #A18< T3t} o] AFL 90%
ool 744, g, 7194l H4 100Mbps & HEEWE AU 25 Bgstil, 4% A9 9
MR AHe] mutd HEEdE U2 95 FA 8 W E(backhau)< A dskH, F

MR A 71Ee o188 Ao 1Mps FOE AN2E AFHE AE Buz en”

-1)4

o Ago] mHY BREWME Aulze] £4E 44D & YTk S da B4
ol JACMAIS FACIE3 B4 ZAEL 47 143 |54 EHL AU o §
PR

el #4742 2FAgl wet RebdE T Holor Iy AFch E= L)
2ol FEAR 9 Al td R =

9o F3h4: o8 7149 BAE BTED W3 weld HEEwEd B Fu4)
o Ao Awgich ACMAY Ao ofstd 209 F34 A Q%2 1,081ILE &
A 9l Fh4 3800 2 d W S Q) a4 396 9ol = 300ME 7hEFel &
7 3712 Best” 53 ARE ojgd a7d $gate] muld HEew A
kS 98 119 5€el of-BjAY FF o] SRS VWO R sk T00M: AHEAE
Fatgom, 129 subrlole gAE TV Aoz whgshs 700M: the 2 250k the
S A ool

1= D )
N

[o

29) 093 7€, AR} #x3 YAE A =S 99 M B 1A ‘Australia’s Digital Eco-
nomy: Future Directions o] M & YAE ZAAZ °IE1L‘ mutd, AA vES A9 2 A
B 71&s B3l o] FolAE AA L A& 08 HoJsta, e FEY UAE &
55 5o A AAYE Aastr] A B4 of?}% AR
30) ARE o] ZTEZAEES 3 1AZ F 479 &F 29 oakg AAFPoH, o] F 44
o 50005 5 gelv ZEAE 8 7|9 A& FAst, YA 25005 55
Ei“ Tasmanian A9 ¢] FTTP A/¥ T30 &2 g Aotk 10 6€, Telstra’}t %qu
Aol Zoatr1 2 Fofstel met 35 FE Telstradl 1109 55 28 & A&
Z 3o
31) 850/900MHzoll 4 9Oz 2, 1.8H: THIol Al 150M: 2, 20H: THIolA 140N Zo = F 380
32) 700Mz thele] 108 =, 2.3H thedQ) 9Bk =, 2561 o] 190M: Zo.2 F 3%
33) ACMA(011)
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14 P spectrum
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2 GHz band
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776 MHz

1.3 GHz band
BB Mz

Additional mobile
spectrum
396 MHz

1.5 GHz band
190 Mg

700 Mz band
108 Mz

75 ACMA(2011)
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A 47 Digital Dividend ©]-& 53

A1d A 8

1. ITue %

Digital Dividend o9& obg 21 TViEo gAY HaF wAste Jo Fo oy
o2 16k 0|3t AFu thgoelr] W] 14 Y3} nwste Ax = A}
A, JAFFNE T TE)o] FotA A2 02 YW ANYAE FHeo § A
HIS H4gtd 4 Q7] fiEd Aaad ozl 7kx7} vf¢ E.

FAAGAE o] TFA AH 2~ AFE Hdl, BE A gAE A% § 37 BE
Al g9 9 1FA AH2E 93 HEE IS FAGe T T T 5 Uy
ol7|% sttt T2 Huh 100 Mo B ] FuprEo]l FRATE AHE AU
A7) W&ol 3 FoF thEE-S Digital DividendE FthY o] 554§ Fu42 &gd

Alg el

[TUE 07d) 9Ide WRC(World Radio Congress)ol Al #3834 otzgl7t 5 1x9&
790-862MHz the} g, S-ejutetE £ mF R opAoke) 2, 3792 698~806MHz T %]
£ oG oR F7 Bl vk ok

34) otz k= fE I L5 790~862Mkz0] CDMAS00o] S5 o ofg) z|He Wi=Z
o ysta Sk

35) 07 11, WRC-07 3]<joll A IMT F3k4= th& 0 & 450~470MHz, 470~806/862MHz, 2.3~2.4GHz,
3.4~4.2Gk to] MA AT 450~470Mk2] 7% SUHAME FFHAM), SEA, ﬂo]

F4 FLEA(TRY)L.E o] &5 gJon, 470~806/862M(TV th)= DTV A3 =
of fds AYEE A4 EE ato, Tl A= dA 698~806M: o <ol gt o] &

AZE vt Folth 2.3-240 YL A AA 5 ddoz A oH, JudA=
WiBroZ o] &5 3L 9t} 3.4~4.20 M E AFdEZ IMT & 23S 3132,

U E ol FHEFA, ABATF, 14 vlo| AR o] HE o] &5 W 3.4~3.60 o
oS5 AA3AT
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07d 49 OADEERHSAUIE Selvetel ohdR T TV H4E 124 124 31
M FRAES e UEE TS AYHLANATEY OAY AP AL P59

MY Aol 3RA, oo Heh Y HE 42 F WY W
FIZITVE Fisol BEAY Fo] AFE A2 FAHAT

9] aTEE A4% DALTVES AHl2E AAsD LRIV 38 A7E 2
e UAY ABL 24 Folh WF, 49 5 L B o6 A §F05E AojsHA
o olol U 24A9E TEIY.

(Og 4-1)
CIETEE
1212 W= i[ES]
m= ‘096 ‘008 - 081
it 119 124 o=
wWAE 214 (] 124 o1 N
Y 194 () i[ES] mop
ESHIOF 199 [1®]  1249~139X NF 'g:f
gz 121208 124 o= -
s2 ‘08.11 105
u= 117 o
SF 1312018 124 o=

500

u] =& Digital Dividend th& 9] 45E FFAH §52 ¢4 d38la, YA E o]F
EA = A9EA $5(Wireless Communication Services)Z 7 vl 4% c}.”

36) W= 698~806MH tHY 1081 -2 97 F3bA @4l Eulsty, YA
FEE FHrE FHD 7, ’OOLEJ—‘:'r g 0 kﬂ’i}zl Ay DESS F2). FDD
LTEZ 289 & e Fyd g2 F 58Ik theo] FEH .
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ael3 Atksh WA ) v fAR ESUS BE AR JNEE A% g,
gele] F8 BFEL vF BE AWGAA =95 oo wet ol ke 2T Ao
2 Ayg

(2! 4—2) X|9id Digital Dividend Fit HEZEH

698 704 716 728 734, 746 763 775 793 806

(=)

unpaired PPDR PPDR

(18 MHz) (18 MHz) (11 MHz) (3 MHz) (11 MHz) (5 MHz)
791 821 832 862

jiats)

]

(r

(30 MHz) (30 MH2)
698 703 748 758 803 806

(obeH]
(FDDYb*

(45 MHz) (45 MH2)

T ofel] A9 o]l5F4 S5 2/IHFDDE 90Mz, == TDDE 100 &3 o] 8)s =9 F
25 KISDI(2011)

3D FE2 OAY A% 45 A¥S 123 T2 Ao, o5 8 &8 9 FEY AA &
BE 98 3 Ao 790~862M72M: )o] AdejA] AYE FAG3HTH2009E 10
4). EF T A7](2013d 1€ 1974A, 931 A5 20158728 o A9 9]
HREWE 75& oF33nt ojg £ tj9e] 208714 f3 HA o 24 30Mbpse]
BHETHE Mu2~E BRgdtE ECY Digital AgendaE o] 83l7] 8 E3] %2 A
o g 43 A9 By d4AH AT sy wEoltt
38) AWGE ote] A =7t 1 FAGA 7le §9 9 284 Fo4 o] & TR 9
3 20043 9ol o} F-AE(AWF, Asia Pacific Telecommunity Wireless Forum) 2.2
AR o, ot Y f Fok¢ FF o] & AYH 2AHE =95t [TUR &5l
g3 %5 -sshe 98-S 33t vy dA FDD(90ME), TDD(100M:)2] 27 DD t
ool Ad wixets AES L Yth

l ru

O



@A) 744 Digital Dividend 34 Al & ¢s3 57t= #=(08. 39), 5Y(10. 49),
24 €(11. 39), 27 1(1L. 7€), o|&gol(1l. 99), =2FZ(1L. 11¥), Z&32(11. 129)
Fab7]) =12, 4%

5 eI, dntA(12. 39), 29212, 187), =290](12d A
7D, YEZE=C(1234) So] AE A Folt

A2d Fa=x TF

1. 20|

7k wl=
ul2 98, 119 ATSC 219] DTV ARI2~E 7| Alste] 09. 6€
o DTV t9< 54~698I= &4 (96'd)st] & 294 %S DTVEOZ AHE FolTh

DTV Ao w2 offjel o2 698~806Mk, 3 108l tj S-S SR atsch

DTV Age 473

(38 4-3) 0|= DTV M& M=Bo| Fuls HESH
g A
Mg 2 45 67 13 14 36 38 69
ATV‘ ATV‘ ATV ‘ ATV/DTV ATV/DTV ‘
Tl 54 7276 88 174 216 470 608 614 806M:
gk F>
Mg 2 45 67 13 14 36 28 52 69
of ol
DTV‘ DTV‘ DTV ‘ DTV DTV | oilae ‘
Lot 54 72 76 88 174 216 470 608 614 698 B06HH:
* 379 AA(608-614M)> AIHE SO SEZ Bl
TS dfig e TTUA B FA-FELER LG AY L 97 EE YR
73 k(08 39) 97del FEAA thHQdl) 2 F UrAE 38 FurE &
), AL g

A v} Joh” 44 Fuk4ol= WCS(Wireless Communication Services

[e]

39) — 004d~05374A) 538 An 28y
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(12! 4—4) 0|2 Digital Dividend FIt tHE ZH
757 763 76! 775 787 793 799 805

A|B|C|D|E|AIB|C|C |AIDggClnlBl C |ADg[C nalB

CH|{CH|CH|CH|CH|CH|CH|CH|CH|CH |CH| CH CH |CH| CH | CH CH CH
52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 63 64 | 65| 66 67 68 69
698 704 710 716 722 728 734 740 746 752 758 764 770 776 782 788 794 800 806

----- 51| 700MLCHA(CH 52-59)---- | weeee M| 700MECHSI(CH 60-69) -------

* ZEoA oS AYE YA blockEe £5E WCS(Wireless Communication Service) =
143 &g WE o9 BE F4l-4E AHlx AF 7He (Bro=Broadband, GB=Guard

and, Na=Narrowband)

19l A, B, C block2 FDDE $3} paired blocke]™ D, E block-2 TDDE $|3F unpaired block$

}4 A, B, C, D block FDDE 93¢+ paired block¥

OlAUU N

o>“

o] 700M: o108l e o AFHEES B3k 0049 o] &AES s,
HAZA Fard AoE AA Folt(09. 62 DTV 3. 7000t G oA 24M:%-2 &3
A8, U A 8AE-L T4l - S FE§lo] Auste] AT&T, Verizon & o] &A}F &
3559t 08 Al ZA F2EH DES 10CX5ME IF F3dd B z=
Bote] 71EA 3RS FASe 2R FYEEE AR Agoln A #H
29| 7)ol g Fo|t}.

(% 4—1) 0|2 Digital Dividend FIt5 Zof Zo}

‘ FDD/ HAAAANE | Ut .
1= 8 gl fe:] o] iz P -
gy 0D o <9 () (o) (o1 ) z9 diz
Verizon(30Mz, 10.3%)
* ]
700Nz FDD 62 110,888 209,102 AT&T(MM, 7.32)

=054, ofdE I F8 AHE 06 12€1A4 09. 2€ =2 WA

079 WieZAg dF |7 3 T 089 Aoty Ao, 49 DEE
st A $53H08. 3)

— &A Verizon(10. 12€) 2 AT&T(11. 8¥)7} LTE Aul 2 74A]

¥ AT&TE 3712 279 F3<(CH 55, 5602 199 2o wjdd A3(10. 12)

o

A
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= gAE B A NS 98 s we gAE ddks o) F3len, oy
o) Ao LTE Aul2 =z
Lo Auz &
AOR o2 913 £4o =

2 4G An) o) th3k o ol Aatdon, TDD thY mediaflo AHH-S Agstes 5 Al
% TDD AHl 2 A% 5% Avsan, 38 AdA A F23 4

e L

m
ox
m
a2
(o
fi
oy
R

r}; it

o, oy
N

W

T o

ot

N
:&

= >

A

ot

(=}

=

L

oft

z

t:o

el

18

B[

i vt

AUt 02. 62 ATSCHH4] o] DTV AHlAE 7jAlste] '11. 9¢ DTV #3S ghagjon,
DTV d9& v=tg SU3hA 54~698Mh= 8(97d)3ke F 294 tig =& DIVEo R
AHE Foltk DTV d&hof w2 i o2 698~806M:, F 108 oY ZS IR

tlo

(23 4—5) FHLiCt DTV M@ M3o| Fojs tHEZH

g A
Mg 2 4 5 67 13 14 36 38 5]
ATV‘ ATV‘ ATV ‘ ATV/DTV ATV/DTV |
Ful4= 54 7276 88 174 216 470 608 614 806
A% 5
Mg 2 4 5 87 13 14 36 38 52 83
o ROl
DTV‘ DTV‘ DTV ‘ DTV DTV (OIS EA)
Fiul4= 54 72 76 88 174 216 470 608 614 698 B806iH:

* 37 AE(608-614M)L HAHE 5o §E= EH

ARAL WESD 5 ol gAH ) 97 59 Foln] EHOE n)T WEFAL
AABGE Qaolth, MESA e ARAoIE 4744 ol AAHUOH, FFAA
ool s SHYS olf2 PF PAL BE Ao dahr,

40) Verizon: 46 S 91514 94 B(eH12)S Aulti72 AL§
AT&T: 36 S §13) Zul(63.421%) + ALOHA 7315 Tul(2591 %) + 27 F3hs o
(19.39%) 5 107.791 B(H324) A-8(1%)
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(02 4—6] JHLiCtel ofFCi 0| F AHE(2h

¥ Option 1: Harmonize with the US. band plan(®]=f MEZW #£)
¥ Option 2a: U.S. band plan with slight adjustments(8 and
Lower 700 MH2)(W]=r WHEZd dF %)

Lawer 700 MHz

Upper 700 MHz

A i \
\ M
- ,./’ N ~ - e —
b Sl Curret PuSHc Sataty Busgneton SPATR 17+ 1ZuHE
f W —_— —
(=1 NB™
8MHz| 10 MHz 12 MHz SMHz | 10 MHz 11 MHz 10 MHz™ PS 11 MHz {10 MHz™ PS
i 8 MHz B & MHz
Base RX Base TX Base|TX [TBazerX [ | Base[Rx
: : ! H H
2 - o E] Y H By ] 22 ] £ ¥
= = = = = = == = X = = =
2 2 s - E E 53 2 ER g g g

#  Use of this range is subject to the pending decision on spectrum use for broadband public safety (see Section 5.2),
#*  This range is designated for Narrowband Public Safety, and is not subject to this consultation.

¥ Option 2b: U.S. band plan with slight adjustments(a mix of 3 and 5 MHz channel blocks
in the Lower 700 MHz)(P]= =23 d¥ $7%)

Upper T00 MHz

3|5 MHz| 5 MH2| 5 MHZ |5 MHz |6 MHE | 3] 5 MHZ| S MHZ] 5 MHEZ |5 MHE |5 MHz ; 5 MHz" |5 hHz"

8 58 TX &
] : I
2 B & % 4y ¥ & v g ¥y ¥ ¥ FE | 22 # H
22 & &t I; = E a e E = !g = E &3 X EX - 2
B8 B F E fips R fRd OIES PR MER RO BE B Em B &

Option 3: Harmonize with the APT band plan(APTF &-8)

BASE TRANSMIT
(MOBILE RECEIVE)

BASE RECEIVE
(MOBILE TRANSMIT)

GUARDBAND

CENTRE GAP

1

45 NHx 0 MHZ] 45 MHzx

=

| GUARDBAND

B3 MHz
FAE MHz2
758 MHz
BOE MHz2

BO0G MHZ

T03 MHz
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2. S|

7} |A =

HAZE 049 ATSCE21 9] DTV AW 28 /fA st o 21de DTV A% 4 o%F

U3t S SHA| 54~698M F F 294 HHES DTV thej o= &8s, DTV A of

S o 2 6988060, % 108l tHZS Bud Aoy,

(08 4—7) HAIZ DTV Mat Mol Fuj HEZH

g 3>

M2 2 45 87 13 14 36 38 69
Aw| Aw| ATV ATV/DTV ATV/DTV
=ul4= 54 72 76 88 174 216 470 608 614 806
A 55
g 2 45 87 13 14 3638 52 )
pTV | |DTV DTV DTV DTV %Ei’j
=uj4 54 72 76 €8 174 216 470 608 614 698 806z

* 37 Ad(608-614Mk)> AIHE T SE7 Hul

U, 29

A= 1049 SBTVD W4"e] DTV Mu~& AAsEon 199 DTV HdS ¢34
golt}. 00 d el 512~608MH('d 21~36), 614~6981H(A'E 38~52)2] 180M:E DTV A4 =2 A
AVHF Y = TVEo] oasm T8 A 25250, A 14-21(470~512Mk)< TV

41) SBTVD(Sistema Brasileiro de Televisao Digital) W4 £ 9] ISDB-T W48 4743}
Mg Bepdel DIV %%
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F&o8 AR @al, 14 FAEOR AHE Folth DTV A% o Fdjd o= 698~806
Mz, & 108 =& SR A o|n

(08 4—8] ZHzf DTV M@t 39| Fujr HEZE

Mg 2 45 67 13 14 21 3638 60

e
ATV | |ATV ATV =3 amwv ATV

=

Zul4 54 72 76 €8 174 216 470 512 608 614 806
GE

Ae 2 45 67 13 14 21 3638 50 69

|DTV| |DTV‘ l DTV ‘ lé_’{ﬂ DTV ‘ ‘ DTV ?jﬁ%’fj ‘

=ul4 54 72 76 €8 174 216 470 512 608 614 w8 BOB:

* 379 AE(608-614M) HAHE SO = El

of ool 700M: th 2l 1081 E-& 2.60k the 3} tjEo] LTER o2 &3 A Fo|t}.
A= 079 700 YL =HlY TV} WIMAXE 0.2 A3 A fo|glo H LTER

Agstlth. @A oA WMEEd BFE3 F Ao AARE FTolth

En)ol= "10. 1€ DVB-T ¥4 2] DTV Mu| 25 7|/ 8t e 199 DTV Agke 95
g Aot 099l 54~698l = F 294l tHE Z-& DTV g o2 At EAlgo g

(12 4-9) EZu(o} DTV &g MPo| Fu4 WEER

g A

bS] 2 4 5 67 12 14 _21 36 38 2]
|ATV| ’ATV’ l ATV ‘ =5 awv ‘ ’ ATV

Fiuls= 54 72 76 88 174 216 470 512 608 614 B806M:

A
LS 2 4 5 87 12 14 36 38 52 89
=) =

orv| o] | owv || e || o FEAY

a4 54 72 76 88 174 216 470 608 614 698 B0GuH:

* 379 AE(608-614M) HAHE SO §E= El



Bajgov mAEFld AW 14-21(470-5120) ¢ DTVHIS 0.2 A ggon], DTV 43
o:]%tﬂcﬁ‘gi 698~806MHZ, %_ 108Mz ﬂ%@‘%% Qit‘% 7;“@;]0]‘:]' 04'3441@'?1 698’“806MHZEH@|
o O] EEAE LS 09 119 ST

2. Bzt

07. 11¥ 22k 1§ EF<2 SBTVD #le] DTV MHIAE JfAIEH e 16 DTV
AS 2 AZo|th, Qre| SDB-T WAl Myl SBIVDHAS st
A06FIH oM, dgrieo] tg TAZ AAete $AEA 27 Yok DIV A
8 9 Folt 7000 thejo] dgride] B Aol Yo, AE 47 old FARSE
Al7]el&= VHF tid& ATV, UHF(470~806M) thel2 DTVE &3ttt gao|tt

o

o}, o} 23 EL}

10. 5€ 58 DTV Mul2E /A9 2 199 DTV HEs 48 Aol A
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. Lot Price .

Lot Frequency band Size of lots (Euro) Winner
Al 450 MHz 2 X 1.25 MHz — -

Bl 800 MHz 2 X 5 MHz 45,000,000 TMN

B2 800 MHz 2 X 5 MHz 45,000,000 TMN

B3 800 MHz 2 X 5 MHz 45,000,000 VODAFONE
B4 800 MHz 2 X 5 MHz 45,000,000 VODAFONE
B5 800 MHz 2 X 5 MHz 45,000,000 OPTIMUS
B6 800 MHz 2 X 5 MHz 45,000,000 OPTIMUS
Cl 900 MHz 2 X 5 MHz - -

C2 900 MHz 2 X 5 MHz 30,000,000 VODAFONE
D1 1800 MHz 2 X 5 MHz 4,000,000 TMN
D2 1800 MHz 2 X 5 MHz 4,000,000 TMN
D3 1800 MHz 2 X 5 MHz 4,000,000 VODAFONE
D4 1800 MHz 2 X 5 MHz 4,000,000 VODAFONE
D5 1800 MHz 2 X 5 MHz 4,000,000 OPTIMUS
D6 1800 MHz 2 X 5 MHz 4,000,000 OPTMUS
D7 1800 MHz 2 X 5 MHz - -

D8 1800 MHz 2 X 5 MHz - -

D9 1800 MHz 2 X 5 MHz — -

El 1800 MHz 2 X 4 MHz 3,000,000 TMN
E2 1800 MHz 2 X 4 MHz 3,000,000 VODAFONE
E3 1800 MHz 2 X 4 MHz 3,000,000 OPTIMUS
F1 2.1 GHz 5 MHz — -

F2 2.1 GHz 5 MHz — —

Gl 2.6 GHz 2 X 5 MHz 3,000,000 TMN
G2 2.6 GHz 2 X 5 MHz 3,000,000 TMN
G3 2.6 GHz 2 X 5 MHz 3,000,000 TMN
G4 2.6 GHz 2 X 5 MHz 3,000,000 TMN
G5 2.6 GHz 2 X 5 MHz 3,000,000 VODAFONE
G6 2.6 GHz 2 X 5 MHz 3,000,000 VODAFONE
G7 2.6 GHz 2 X 5 MHz 3,000,000 VODAFONE
G8 2.6 GHz 2 X 5 MHz 3,000,000 VODAFONE
G9 2.6 GHz 2 X 5 MHz 3,000,000 OPTIMUS
G10 2.6 GHz 2 X 5 MHz 3,000,000 OPTIMUS
Gl11 2.6 GHz 2 X 5 MHz 3,000,000 OPTIMUS
G12 2.6 GHz 2 X 5 MHz 3,000,000 OPTIMUS
G13 2.6 GHz 2 X 5 MHz — -

Gl4 2.6 GHz 2 X 5 MHz - -

H1 2.6 GHz 25 MHz 3,000,000 VODAFONE
11 2.6 GHz 25 MHz — -
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A6l 9179 T €(1980-2010MH/2170-2200M)-> 9143 ©] 8¢ IMT ©]5 %4 tgdoz
s 83 IMT tY, 53] 3G o554 tdel AT thgolnh. s-tete] A o]
5 A BF gRHE A s A IMT tigel 3] lom 53] KT7) ke
40M T Ze] A Yoz F 60N theZo] Eulslof ek Fud A& ofF plo] &
fgolm YAl AT FujEo] glo] FHzo] YA Fiste A9 HHRA ]
Fasty, TASE 33 9 o] &AL vt
olth. 60Mze] W& thHZo] Bujlof glo} B the thu] Fof
Tootuet A Furt D83 46 F TSR e s A48T+ ok ¥ A48
IMT 54128 olue} A 4T SACZE 3§ 7Fsatnl, SIAMTel AAHMTe] 5478
S8 A} LT FEE Jhsdtth 53 4G o] T HACE FE3HE B0l
2G/3G AMulzay g2 AHI AR ofu] ARE ZQl tiEl dHE 94 IMT t19e o A&
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(32! 5—1) 216k YAIMT Foi

(442 1920 1930 1960 1980 2010 MHz
(512 2110 2120 2150 2170 2200 MHz

LGU+(20) SKT(60) KT(40) 21’4 IMT(60)
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9] dF Fuk e A B o] FAR R FES F7 Folrh HAIMT
£ 400 Y-S DBSD} TerreStaroll Al &sta, 94 WA @ A 25 9B A Fetg 0
U, @A A ZF kst WA #E] Folth

FCCe 019 T0M:%S A& =2 &3 3Fgl ok, GMPCS Aul 29 Haf 502 94
IMT s ol A AR 27} mn| el e} YAt 5 30MkE < ALY B o)A F=
AT AR WAIZE FAL AH FFH 02 05 129 TerreStarst DBSD F A}
Azl A 20 E4 dFatgch DBSD7F 08. 49, TerreStarzk '09. 7€) A& dAE}
At

olo] FCCe =7t B2l AgS T3 8802 e Lo, 216k &, Big-LEO

el 5 mES A4 el o 5ENE0R Beay] 9B AAE TR o F
21k 5 AAFHSE ANFEOLE AGT & YT o5 E $ES 13 Yo 27}

staL A3 ARAAIAl Ah7E st =E diAlE S getilnh =) A5 ol 94
DAL SRHUFAE, A4 Al FA87}E o] Foj XA Fa1 7] vl A &8

& FRse Ao ATk L9 o]v LightsquaredAt7k A73¢% ©= LTE AjH]
25 FA FolW, 12dT7HA 197 o)< AWste Adde A e Ty ddE

wol Mu| A AF Aol AAE 1 ot Solaris mobiled 0930 YA EAE G o
A449 758 Aoz dA 18 3 ZAAAM AF AuaTE Ag Foltt. Inmarsat-S
Sgabe 300 N E 5 100k A4 -S(WCDMARAD O 2, 20k= AIMTEo2 &8-S
a8 Folth 83 = AHI 2 AA AZI7F AAEHA F ABAGA A AFA 5

44) L o9 1525~1559/1626.5~1660.5MHz2] 68MHz 5 40MHz, 2.1GH ™<: 2000~2020/2180~ 2200MHz
o] 40Miz, Big-LEO th9: 1610~1626.5/2483.5~2500M:2] 33MHz & 10M 5 % 90N
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TAHL AQAIAE 113 44717 AES AL 278t AdAEA = A4

WA Y AR TE B A AZo] Y2, 124 o)) TAZY Aol 1}

YES F3AGES 2T A -AY 28 AR &8 HE ot YA

BeAE Ao EEAME L AlFe T STICS ZRAE HE Folth
STICS(Satellite and Terrestrial Integrated Communication System)= &% - 142 & o] A £
B5 sl4 9 AdAs A 115 FAE A8, St AEE B3 A8 -AY A
£ o] FFAAMHI2E AFste ZZAHAEE ot dA Fog A E Fhel #d A

T4 71EAFE 2% BAA ALe 3 FolH, 15del A4 TAE At gl

Tae A% FASES RS drDstd oy Al 28 45 & 5 jloh
379 A4 FATES SEIAL 114 FA Foll Jdou), 9499 HA &8 q3E
o5z ¢ gtk AT FAS29 #8S 9JsiA = DDI(Due Diligence Information)
AZo] odty, FF& 57 11055, 1155%, 12559 37 94 ¢l thate] DDIS A &3

Aot SR A 4 5L B AA WA 45E FAT Bat g



NN Age BE} A FAE HE Folnt”

W, 3345 999 5ol AYAE 49T, GG AR Hi2A 5 Yol
AR #9458 SRE Bast Aok £T oI5 % A4 Avlzol O 48 29 33
AL £08 BN WEAL 4 e AY FEA O AR £ Basi
E 51 YMFor e XaEsE FE 9N
Fore £23 A7) W 3LTE 32
0] A
o oz
(2000~2020, 2180~2200M) 14 54 ¢ Terrestar, DBSD
& - ofAJ o} s s . .
aA 52 g%
(1980-2010, 2170~2200M2) Al st AT solaris Mobile, Devas
A2A 2.6k HE
1. 8

09 10€ 9] EU% 2500~2690M: the & At o] 5541802 &8 7t 2719 #49
EE F4 o] $AEGHE vtH T 1A FDDE 2.2 140M:%, TDDEC.2 40Mk:
Z 3go| 75, 7PHBHE FDD 2 TDDE 7hi 3 o] 7Msdith frEL o] 5544
T FRE Y3 FoFRRY oJFHAATE AAEAT

J

45) Erti<: 2000~2020, 2180~2200Mz, 3 2 ofAlo} th4: 1980~2010, 2170~2200MH:
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(38 5—2] 25-26kcHY REEE Tt 08418

2500 2570 2620 2690
DE{A)OH
FDD FDD
FOD SA a m ’E
2575 2615

2500 250X 2570 2620 26YY 2690
7tEB)et
S FDD e| OO 0D E FDD e| TOD

¥ A3 d(Restricted Band): B BAIA 289 7HH0RERE BT WS F
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=
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= TH F2=E & FDDE F3<¢ gu7t golg 14
(A)Rke A"sts FAolt 7HHBI%E AEd =29 o= TDD H(2540~2570/2660~
2690 Hol2 FLAGANA EFet] FDD= A&o] 7FeES wEetith. frH
N =F7HEEe], 299, AT, YETE, 59, drta, e2Egol, 23R)), &334
FEHoLE 260 Y] AvlE St I & Wrld, 29271 11d W, 9=, =7
2, At 5ol 12ddl|, 55 F& 1399 AuE ALt sl

2. =

073 129, 2542 2545-2625MT0 & TDDR 80MZol o] F4th A w2 ALGAE UQ
AFUA AT €7AES HAsATE UQAFYA AL Mobile Wimax W42 M-S
TE3ke] Mulx Foln, 97& PHS 7]1&S =93td Aulx Folth 474 ARtz
AXEWIY AYE B lon, AXERIE F o TD-LTES =4 Algelth

(02 5—-3) U= 25-266kEHY 0|2 SiE
2500 2535 2630 265 2690
ol 4 @ PHS WiMax(TDD) k=] A4
- (N-star,5128) EEEEREERE Uac DMB (N-ster A¥&})
2585 2555 2575 2595 2625

1990 ZHF ARSE N-star $14-8 2500~2535/2655~2690MtH &2 A=<l -2t
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A= FFol ol = F&oll Aol At = SKT9 &5 F713 ¢4 DMBE 2630~
26500t &2 09, 498 MEI2= FEEO] FF o]FFAELE FET A Fo|nt

3. 015

FCCE 040l 2.6 T <(2496~2690Mz, 194Mk)<] AVul x| Al 8-S 4 sle] =7 Fo|t},
A= Clearwire A7} A& 02 ¢ tdo 120~150M:S WIMAXZ Ab&st 9)oh.

(02 5—4) 0|2 25-2.66kCH! 2 &

2572 2614 26142690
UBS

* LBS(Lower Band Segment), MBS(Middle Band Segment), UBS(Upper Band Segment)

ClearwireAl= AFY €99 98-S A3 QoA Fi dF ujzh s &

wireA= 39 g o] LTES =¢3}7] $)35}e] FDD-LTE 2 X 20Mkz9} TDD-LTE 1 X 20k

A ZFo]y, Clear-

ARG R STk FF LTES WIMAXE o] o] &317] J3te] AG A os Fus
o] & A8S ¢ Fo|t} Sprint-Nextel?] M-WiMax At A-E <1423 Clearwire A7} A u) 2
Z AFFos, A=y 135 AAdF 2 e} ClearwireAls 43 ti9o] TD-LTE =<

HE Folth.

4. AJAH

&ol weh &E Thed FoeRg AZIF it uebd dEse] FAAd @ A
date] P& F31 ok g} N-Star AFaFd) H(2655~2690M o A | A 7| H o=
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A6d 28 H A

T

o] F &4l AHl 29 FAF] A HolHE WsletdaA Butd A~ A &
d Yol EYT A Ao =28 Ao AW gtk old wel v g o
B 5 F832 on Fud Fo¢ FRE Q5 7|2 At FYsg o, 744
S 2E V1€ 263G Fe £ g, wE T 9 FF T 35, GEE IMT
Foo] A4 g, Mgt Y &8 58 OAEE HESL
Sl FUY o]FFA FoFgoE Fr HEV M U9 Digital
Dividend(700Mz), 1.86Hz, 2.1GH, 2.6G, 3.4~3.6(H TS olth o] FollA Atz oz 7o

rlo

gryl 71 Ao FoE= Y2 Digital Dividend(700Mz), 1.8GH, 2.16k 5-©]t}.
Digital Dividend(700Miz) th<j-e 12 ATV £33 9 DTV Aol wjg} 3471 243
108MzZ-S ¢ m)&t Digital Dividend tHg oA AHE Fold FXMulo]F, WEFAE 59

W3 Faa AuA] 712A o] AR AT g9 FamE2 UAE TVEEoR W&
of ¢2d F WA ARG I o] &Y PR F TolAY SET FFoln

Tl e FAH o] A, R A, Fuk o8 HE & vest FEEH T
o] §A G etE ntdsoF .

ook

(28! 6—1) Digital Dividend It

CH2 4 5 6 7 13 14 51 52 &0 61 &
‘ ATV ‘ ‘ ATV ‘ ‘ ATV/DMB ‘ ‘ ATV/DTV | ATVDTV Dﬂ%ﬁtﬁ |
=] —
e Hp DMBf
s8] | o ‘ ‘ k2 of| ‘ ‘ DTV | O1 5704 % (108M) |
54 7276 88 174 216 470 698 752 8064

AR PEENNL

46) T00METH S oA AHEFQL ol T HETA, TAFA, FAdrte| 28 FirE 12 12¢€
D7HA B o2 o] HES T00M: the F3k AuA] 71 2A 2 (h< AL &
A - 217(09. 12. 30)
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L8 e 3802 ARAIAT g neh TEELE A AL
AR Ui Aol A F3s FHE Fal Y BoEo] F71 F1 AT AR o
AT webd Fos B4l Bd A £¥e] BaF Aotk B4 Au| 2t

ol 338 & Ho] g7] Mol FHAGY A7,

Agadel 24, Igrke 44 § BT Ut o4 BEFA 30z 972

(12 6—2) 1.8GHk =7} W2

1,710 1,745 1,785 1,805 1,840 1,B80(MH:)
0[EEAIT), 40 Dne 35 W 0[SEAI(]), 40HE
KT | skT o] LGU+ [5am] S e AEEE

2101 A4 IMT tEe 712 o] 554 AF ALY 2,161 A AMT izt w2 QA 9o
7F 7453 digoltt. oyt YR o] 71 Ao Hsiy
O 7IA = LB QLA Al Fo] FAHEHA ¢hol Yy} o] FFAIE o E UA AE

(32 6—3) 216k YIAIMT Foi

1920 1950 2010 2110 2170 2200(1)
OEEAIT), 60HE 9 MIx| & Q== AI0L), 60N 9 MIx| &
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ZEIEPX REEE
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7He FurE SEstal o) AR 8317 M= wEA agsiol & Atge] 3]
o AA, Fak o] 8AH 9| =AA x3}eb R FAE 1T BVt Itk VA B
< 37k AdAES FAA A 282 o] Fo ¥ ¢ Sle Ty FH B FF FA ¢
Hol g, ol Farsl iAol 2 37 3 AYAF Bes 9 Aol
FH o] qtre ZA Ad 5
S AZTEIE 2 Fo Y 8 71edy 52 d1E e, AR R A
Fy thgolu 7l EAEE G5 ATH0laL A $AEHE Yok AR

AoAA EEst] Aoz uYe) $27} o

m{m

(O3 6—4) HWHERIIA CHEI| 7149 JehGSM tHE7| 7t shat

) = ’
ESITTES u7|ZH|8 ;dk“ 74] GSM 7]'%] Z]’ 97(775 E’l’)" 04(17(214)
50.0% $250 —— ASP of low-end
0.5% 5.0% \ GSM handset ASP ||
$200 = ASP of silicon for ||
\ low-end GSM
handset
$150
$100
$50
Hef7p HeHUA 8ty $0
(EMIA) &3 (20FL oF M| T2t S TS S TS TS

(A713(308) T 71%) (ASP, Average sales price)

25 GSMA(2007)

A, 4G ©lFFA L B & Fokg FHIF Bashy 7hE Fakprt o el b
ol olof HAIAQ 23kt Y o] t& Fa3Th 4G o] F T 71E9 26, 3G ©]
TR FUgEs Far se Wi, 9 dYdA FhgFE Fusts AL A
AAH SR of it Tof| wel AEE Folgh thejo] &82 ZoiH, T e o)A
= 712 Af ARI2R o] & JHed YT ek Aoz} B g LTE A2 thY
ol glol re A dd= Ad $Fe tes Frohs 36000k, 1.8GH, 2,662
o) A (7000, 1.7/2.16k) ZFo]& Helth

AR, FARE A7 g5 7hed ti9E Hld Ao sFet] 284 FhdgE

rlo

T
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#9148 FuaT B0 o5 WE Eslok ¢ Best Ak FA44E EA
si4o] i@ e o) BAT 4 AT olv) Fu@ o4

_Z'_
g WESHOE gAY 38 FAY Te7h Aok B EAY AY Tt

).

Hx
T =
® 49 8T A% D Az BHH A F 204 B89 Aot SHDE 5 BF
o] Badt FFE FujoiZo] WA 4G o] 54 Fo49 A4 2714 A

( 6-1) X2 46 T+ SA Z0 S8

=7} gk e 73] YA

=Y 800MHz, 1.8/2.1/2.6H: 360Mt: 10. 4¢

7] o] 900MHz, 1.8/2.1CH: 60Ntz 11 69
299 800/900MHz, 2.6H: 290MHz 11 79
olgtg| o} 800MH, 1.8/2.0/2.66H: 255Nt 1. 9¢
292 800/900Mz, 1.8/2.1/2.66H: 620Mt:z 12. 1AHE71(43)

o 800Nz, 1.8/2.6H: 280MH: 12, 4AHE7)(AA)
El=1=as 800/900Mz, 1.8/2.1/2.66H: 250Ntz 12. 1AHE71(4 %)
EE’E—ZJ 450/800/900MHz, 1.8/2.1/2.6GH: 317.5MHz ‘12, IAEZ)(9A)

Ag: Z= A7

Fo 159 4 B9 J12E BY oA 94 2 B =
#3058 FUHT, 750G FAEE EPse] AFAE BRY L Hadn

2 PAE Sla B A A) QYRS Foh wEFE B, A5 9127
4 AWA S 2 B AL MINOE 973 s A 5o aokd &
F23e AAT o FFA AHIAE aA 2k 30408 S B vh
= g AAstel Jrie Aus AZVINS AT ok Mae Fue Fu

£ ARIA Aol ofEste Ao, H A AdA B EaF AR, CCACombi-

natorial Clock Auction) A7) W] =9 & Jtid Fr7} st d a9 dS AA 5
= FAlolt}, =3 34 BAeF dshAl 9 34 A A o] FEE B8 AFug] B
8L iy, AQA & 24 BAE J3l 35 BT sAE F 837 & st

oA E EUY Aol ofsf Zh=-2 800M: & A A He
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S E fal AMA s FHsES st Aok vt B¢, AT B4y
AF0AL FAY AR Gl td 7%

ol & A&l B T00M: 5 AFur g g9 A AFvs =4F 8
o Fo GRE 18T T AAVE Basith

AN A &RAY o, AdAY aF B UEHA A=, AR TEEAl AF
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=5 98 B A8 e %S Ve H4HE R FRjof st ol 71 o
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