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(1) =

n|=o] EYA WHAE AR A)Ze 200508 ALy Lkt nl=e o
W B4 9193 (FCC, Federal Communications Commission)E 2005 8¥ 9l
A2 XA (policy statement)S F3ll AnlAke] AEAL 7FZ3= “open Internet”

2 AT 49HS AN v Ak 42Fe et pok

AU A QB 2ol 44T Ao st
2. 2HIARE FHHQ olFA0INS £ T50] N ofFellold AulaE

3. &A= UES A 37 HA] = A AAE ABYe]
4. 2= HIEAA AR, o 8ol s MulA AlEdAL, 1
£ g d3gko] 3o

olglg 4747 dHE WFHAY 712AQ Jido] HUoH, ol st
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1. 3229 % #e] (reasonable network management)E $13 445
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g AFsAY we A& 3 & ok
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3. §AQ ¥ B AT B5-E Adsta FHS P }‘?jXP* AREAR7E
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g AFA 290 HaA7|AL ol dale AslistA 2 Aelgtal FERT.

o 3= Awstr] A3 ZE JHU EHGS Belshs A9 fetolztal o]

Open Internet Order= A3 F4& 58 B F&5S 7 EFstH fF4d
M oS 2 AE A vhd, FA9 A5 HlwA At AE A
3la glth. Open Internet Order®] A7FA] 7122101 AFLS the 2ot AA,
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olgl A3t sl vETE 1YL 69229 W HA HAE +UFAL, 10
Yol 493 A9993] (Industry Committee of the European Parliament)
7h 112817890+ 7523 (European Parliament)7} 534 A<9ts Aests
o} AjehE Zojote] wEr FH HAH LS (European Commission)= ISPE©]
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= AlA] A= Qokon, =g s
o ARl vENZ #Y WY | oSS A HE E =9 JAgF
9 A HrE AA o A WEYA #HE W9
o T4 QIEM diEiMe FE 2 g Hririsdd dist i
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Other

Suggestions
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Discrimination)
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Social-welfare

Fair Competition
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Investment on
Network
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Internet Efficiency
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Fair Competition

Evolution of Internet

Benefit of Regulation
Suggestions on the Regulation
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2419l F97F e ARl IAE FFS 1A BorR 7hA dA ot
A, v S B0l TaEa, ARIA I Ak 2S5 Qe

hold—upfll Aol YlojAaL 44 dx2S

ElUl Aol A o] 2 Ak A1 a84S 7HAE 7ol Atal g3t

=P Ay B#Eske], Adam Thierer(2005)E %27] M EY A YA HEAE

o] AL 44 FFAVL A2 wgo] 2AY glor, vz +44 51
o P A BLS TS FAAIIT 20 B HE Hul el ol

sl YEIE A3 go]Z(dumb pipe) 7} HEE A 2 EYZ}

Aul2g BEE FAe B 9FL A @9 Y] 54 vy

O‘r‘

Tt IR E Yoo(2005)= A AT o] &olA 7HE A2 every link7}
BAAY wel= o =34 AT a&Folge Aoy, wehA FuY A
2 olZFA ooy Zelze] AA Rl |ast miled] AL 2 7)=H A=
ok SbHA BFHAE AR vt T3 Croweroft(2007)el w2 last
mile operator’} AA2] HEYA (long haul networks)7kA] B3} Qat, o] &
EREH BT 0|53 4zt g o= AR el A AAdE S5 HAE A
oAU T ] e Mujast HERS Algdhs 2 §9l walled gardens
AFS frelo] FE3] EA3h 18 last mileo] F- 7MAY 544 @5

= & A AR E FEI HEo] TheetH BEHAclRE AR A

" Lessig(2006b) 9t 2E openistsE x7]olE WEY A FYAS A
Fleir= o] Ao} ISP A 5RE WOoR Adshs Jlo] /M $& &
dolgta gt & o FAFSE, Wu(2004) EHEF A 5413 7149
o2 15 FYUF BYL AAUE T WA SYL AT olekn FH3
Weisere} Farrelld] FA2 EAIAZGAN Z4EE 717 3 7|0 FAIHA
e ) wolgloaw ojolapEel fololy Bolole Fi A ZUEe) A

ool 13} 22 x3o] glojoF Iuy FFHA U] dadS U

_



M3E NUIR QT HERA BT 47

JNEIYl AHI 2 AJFo| A 9] Al7karstn) o] 2] SHAIAS TS TA A 0Z Yol
AL van Schewick(2007)8] A5 EajAoltt B =L Al MulidXe
oA AFPE AR Sl B ¥ AHoE A48 + ke Fudot. A
8H24] 4=o]-n]&(benefit-cost) 4 Fal AUl o}EF Aol A= A1 BA
& Adfetal ApEE el EFstal YIEHA AFGALY o]e)e 59
e Az T olgjgh 571 891E AU AH|2= Al Z 9
T UTS I vIEA HE o HilET ofZeAold Hie &

HE d F Adve Hes ZAR st 77 Tl oM BEEA 9

ks = A
& A FANAY. 27 THA IHEASS FAZA dEdle] A T

A
Z7F 7MY F QU A BHS AF8H ISPY 427 A3k ASPe] tigh
ISP} 2P of7|ate ARl HA Y HHE ANE Aolgta 5= vhd, &
T84 RS FAA% AATE AL e 8847 A FAARS St
st gtE ISPEC] ASPES AT f<lo] gl7] Witel Be8d A4S Bdas)
o GAdgth ol oPAAAE AAGA =do] Hil e FHATY 5EA4
TAE Al 9902 &A = FeE 0 glon, ozt BN FFHA
=R AElo] NEH Fxo} A FE F uldt FEE FHsle Zo] o &4
ola, F A3 o]F ISPEC] ASPE AEE AUV} sl BAZ ol 4= Uk
A

e BEH BEAEL ISPEC] CPY ASPE APEE incentiverl Tt
3 FEeE Wu(2003)= 784 o] 2l oatd atdate] Arlel5 HEga o
Aok, IR THAJN FHE S0l FA9 ojZ Al dEe] AFEHe AolA
o 20020l AlE AEAR] oshH WA ALE short-term results favorst
= ZA%e] AvkaL g3l 53 o] A& sk operatorse 54 o] Z Aol



48 HEELQIAS| AT S231E ISt FUATIISLSt AT

ol thsiA Aok, 724 Ak T A= YRt van Schewick(2007)
& TH2/SEERI/EY T AHUARI 28} Bk Al e A JE
g ISP BeA Al A BAsE ZYH CPES AT #US 7HAIH,
Aol tigh H¥o] HFY FHu ¢ AZgks Hoh WA Farell &
= ICES] d9®tt JAHY AelM e o B2 d2E0] A
skal, 23 ded o 9E2 QIHUY Be #EAds 7P okl gt B9
Uz o g JHE = e g2, MEND ATt 51 ofFg Aol A
AE BejskA Fuets 2pHo| o]50] He Mg + ok

Kocsis and De Bijl(2007) 94| ISPE2 152 VIELIAE horizontally differentiate

zhethal F24th. gk Crowceroft (2007)9] 73 B9 #Ale 2

@,
wn
@
N
o
O
<)
N
b
=)
ol

performances A3t 1Z 7o) Atke Aole st Aot B5H
9ol =X AT o]0 W2 2pH FHIF 288 o) f= A AA T4} o
o w2 A AAY Y2l 2] el gk A FA}

[e]
3
= UHYY 584, Tagla AR FACI7A] ddE o 37 WEd Aotk

i} FEste] dsHA G2 A9 v 24}, A} 71 Zfo|E AmET, B
2 GAEAEL 7] w3 H (later Schumpeter) 9} 2o] Fx4 3o 9o F

A7 QS e AL A 71golgta e v AWFIAELS 27 G

3 THACE UARIHA Gy detEA JHY BT S At

(traffic prioritization), & ¥} QAQEU A3} FE8HH 3k A8 &3

rr
Sl
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A
Addl, 2= HFAF HEH A tig F4 58 o|Zojfdozn HESAY] §
Aol ZuAl7E E9en, o2gt HITtAl B4 UES A EdoA e Jalr o
Al fFEetthal g

Y00(2005)& 19] =ollA HEND FF9] Filo] fEY A T &
AR B AdsEolok gtk oju e 2AE glvkal Teth Ed Yoo(2006)9] ¢
TFolMe FEUA FAHEAELS CPe ASP] gilo] Fa3H QEjle] HAlS
st BES] HsiMe BEEA ] jieA] dasitia gtk a2y
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I3y Roycroft(2006)= Yoo(2006)2] F3 o] WsH
g A d s A3 astA] ¥7] Wil 9d] e S wiehe
o2l AAA Xslt= 32 AU Roycroft(2006)8% ofuet B %
ZYA FIAHEAEL application innovations at the edges’t HIE S o4 ¢
centralized innovation® .tk A F ottty @3t} E3] van Schewick(2007)&
ABU HepAjo] =3 AYrkate] = ofF @& W, MEAA A= &F
of Eapsteg apHe] i YL B o =Y e A 7s FaA
Ao=ZH ofZFgAold g Az F5 A FdHdTh metA
Aol MEL A AFAEo] ofZeA A dd A
SEARE, o AT =Y ARGAte &3 FA9 At AR At itk 22
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50 waSAols| ONHY 285l 95t YMeITy IS
W2t A Hogendorn(2010)¢] =FoxE QEYle] Bxo)a T4 XS F*%

53] o] =FolAe AHUE 32 ¥-87]&(general purpose technology)
FPEo|H, AZTYA)AE AA7} FAl
o] &27} "tk wEbA ZEl=9 AS Holrg= [SPY] 714 FA o] g 714
° 24 A7} 7EA7HE 7ER7F A H
ackal Azt 718k, Lessig(2006a) IEHS] ‘end-to—end” FZ7} QIE]
9 o
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A 9 JBe 74 ThEolE Zlolgtal TetHA o]2jg <l

A o7t Jokar Lty L8k Economides(2010)¢ll 2JstH
ISPE©] $J2FZ(termination fee)S CP9} ASPollAl F-2+8 739, vlw 3 Z 2535}
i e A 7% stelA AR R SANIE-S o] AESIaL W CP9F ASPE
ARG ER O =2 7HAS AEsH 2 ZlolH, ol Ax FHzd o
gAlo) 2] Akt edge of networkell A 9] EA1S 744412 Aot} BLo] WA}
AAFEo] 53 f-53Hpaid prioritization) & A8 74

e $AEYE Y8 HR-S AEEE= AFGAE E Aolw, network effect7t &

&

th A= w4EYA IAHEASY WEAESS Z47Z Schumpeter Mark 13}
Schumpeter Mark 119] A oA ASP & [SPAA 9] dlo] B FQslthe= A4l
o] FAS FHEA7IH sl Ut



’g3tolt}. Wallsten & Hausladen(2009)ell <jst 99 A% B354 EAE
local loop unbundling(LLU)ell 9J&) sl Z2stH = A 7IA 1 d=d], @32 o
2 UTHAET o @edt even LLUT stgte A5 AFAES o]30] B tf
& B2 f9e #AaAga F4sk= ¥hd (Jorde et al. (2000), Crandall and
Singer (2003), Ingraham and Skdak (2003), Zarakas et al. (2005)) ¥z = o
o ATAES AN &S 7IAA deval Fska Al (Policy Bulletin
No. 5 (2003), Policy Bulletin No. 6 (2003), Willig (2006), Christodoulou and
Vlahous (2001)).

B BAo] Wl tigh ISP FA} flol wAE ddFs HAHEY, WA
Yoo (2004)= S Aulx AFAEo] 2l (end-to-end) 9] A=Al Blofu}
2n | By AR Al Tl ApEste 5 Al HH w5208 W (last
mile) Aldel tidt FALE FH8=d =v0] Ha F S AEAIG] AdE
7} = As S 5 dvka F43 Yoo (2006)2 = FHAS AES UE

919 24 983 Polmelr) WE =) e AH9) wels

J
o
M
2
(7
i
K

Ford et al. (2006), Musacchio et al. (2009) & 7ZA|gt 2d& AHe-3te] BEHY
A olfrE BAEIEH, WA Ford et al. (2006)& 159 ATolA 48H7 HE
ot =4, 549 S 7Hste BEeEA BAE 248, B
&3} (commoditize) 31 4]

o
=
ool AT 2 wAe] 93 247 @ 4 dvkn Axsth Musacchio et al.
5

=



Odiyzko (2009)e W= A BRI 7AAAPEE Lt o] ohs, 2

£ 5 AHER 59 A% JYolAE vFont 93 BTl s §Ho] gk

AEYlo] T Fe AR Y e AFo] o}F Atk Aolm, AAE ISP
B 2

J8 Are Y53 Bes)

Peha(2007), Choi and Kim(2010), Lee and Wu(2009), Economides(2010)=
FsHEAYd BAS AASEA, WFEAel AAAA Adsks AF ISPES
prioritizations F3ll ASPE<S APET
o gt frele FaAZita 23l £3] Economides(2010)el 2J5hd, paid
prioritization& UEYAE ¢g1g o=
A At 795 AFdeh BAstaL e Tz Az disiA Ao
A2 SR A2 St LRAA 21 88 BT Atk o] B¢
AMul2 AR AR AR A 915 FEsty] S8 o wE MuAE 9 =2 AE
sl & Zo|H, fast lane?] 7HX&

t}. B $o] Economides(2010)ell &3l 875 FstoZH PARYALY] o] o
S7FAL stof e o] Ao nig "ol tigt Ao SIS vetA= et WA
AAEo] dRtH o= significantdt AZAE S 7FA|3L 317] wiEel] S84 5

AL
o vldte] F4 felo] R Aov], FAHHQ oL FFE Frolg02 Yol
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Economides®} T&g(2009) HA] WA BHelA B4 BdS AAstL 54
A ERARE 78t Bl E48ou, O A 94 Wi E IS EA
o] ApEHNke] Yo S S7HAZ Aolgt FsksiTh. Economides(2010)el o]atH
WAFAA7} standard lanedll ti3l delayE & A%, 2= EE AlGAIE 0] F71 H]
&2 AEs|Mete priority lanes ARE-8HH & Ao, A= EE ARAFE] F71
Hl &S Agate 7|1EH & 22 MUIAE Agus, H5o vkl WA 2
Aotk o]= Z= ASP, CP 5t ofjg} AHIAAAE 7} Hd).

HEdd AFo] ALgld mX= Y HIEY BAAM HIF dTER U
A Leeot Wu (2009), Bauer (2007)°] o} 710l Hl-&o] §l= A ZFolzte
A= AL A ApolE AYAZIY. Temination fees Zwolete F34& 734,
CPE2 AAlEY o] AZH Y= EE last-mile broadband providerse} 7|
oFS Al dsof g = A ulE-S TYAIZITHLee and Wu, 2009, Bauer ,
2007, Economides, 2010).

Clarke (2009)= d7-ollA Eefge] AR sjElo] o]wdd, siB Ao PP}
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o U9 B8R su drkn EA, EdY 348 sds] A8 vEYa
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4% o] n 8-S YA, FFTHA shlA AFdE 5 A= FEAEY
ALgo] FUMAE Hlg) HES R 29 & dviar F33 o]of vkl
Odlyzko(2009)= ©]Ae] IPTV el Hl&9] F71E Fo SAstHeH, v H]
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Foll 7HIE A-&saint

1997'd FAla gl t3 o]F7tAl &3t Aoz =7k a3 HE AW
MEE F3l Astesme Teauolr AAeA, olsf 8¢ 71T 77
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M2 R AEI2Tt AEE MENDNG, NEALY WA, B, 7%
o $A% WA 5 ofe) 54 2k oled 502 FANYL AW
o T3 TR % WSl AAEA Fol g} AASAYHY AF] 44E 7}
AA He 2Ed BAMHIAE B9, BE 2909 9ol Fov AgRsA
Aul22A T B BAH FA4S AYNE BT A S A1
Ao d8, LFEE SO2 oAt BRAIAAA Bolole 2T b5

o=
ol EAlE] Wiel] ARe oY AARAE T3l ol A8t gk
gHH, BAlAH] T ARZN AHI2 7R ol
42 9750 ARIAEL Wil UEEA Ao AAte] BEA R #HE F
23 ABES AEI L Ut FAMHIAE o]F= W7k dEAul2 At

930 Aelste A7hsh olel Auls AEe] FEHOE Jlelde FEAE 74

>
=
>

N
)
o
S

H
a)
N
i

m[o

&Aoo 3 AAAGEo] 30% o]l
AU gl FRBARFRel G Gofo] wATE Fo| ol ¥



kel e BAAILE AFH) A5l FYSE A9 4T ALl 2018

(0]

T

23
>
N
rlr
i)
oft
o
1o,
e
)
2,
lo
:?&
N
o
pi‘
rlr
=
tlo
e,
o
O

(22! 3-2] olbzbAoff

!
0K
Ofm
o
N
=3
I

Q1o HA|

LW AFL N AW 2 FEANE gl o} g el A7
o] S REE /15H WhE GREz wRske Btk WYL b
3 5

AA RAE molA U7k ARS T

HOE ujRrEe wet i o R HAZNE HiRskaL ol oAl At
S A AR 7)eE ke W78 54
= AT A7F HPolal A= Aol RR QAHAIE TAE drkells
b3
)

B BIF WEI1ES ks Qo aFh 439 A4elda @

U SAAHIA AR

=

TN SARE A BT BAY A, g P ol

3) 4R wRAdE 75 Asksk GRE A AAFH AARPeR A4

OPEH*‘ ol B} 2] (2008), THAIAIZAA ArtFe] aFAAE A7 ArbuiEl B AL
dl, =3 A 53]



&7 61

xr

K]
<o

=
o

2TAEY

2

ok
ol
<0

F

t

KO

M3

2 s|AZE ERE

[A8 3-3] SAlAH|

HItHAE

uE
i

B
ar

N2IE..)

g, PGS, 3G..)

o

0

B

7o

1=
i
Bl
Jlo

HAHLE S,

e

[=]]

S HRAE

=
TR
T
Jdlo

7

At

SAAE e BAIE A

K

%

1l wet £

R0, 717He A AR 71 AN Al49% @

e
)

U

9|

o <

3

I}

p—

SREEE

A7AAT Bds

3L
o

A7)

1
L

Heo] aTHE Lo
7, Azt

4=
=

7ol 4, R1SAREIZ B

1

2

=
AT £

]

R

A

19 A149 A2%

SRR

ddlolH ¢

o
=1

) HES

36) 7]

35

17be] 3]s, YR EA

, ZHF(2007),

Al

)

)
ZS|

1719 &

3]

Hoaro| @k 73 A2Z292(A 7] S A

1A 2

ARk

s



@Y AR 12 A WARARGS FAY PR F
Fol, P8 AHAAE FPFE PA0E FRH, FA R
M ERE AR Be4 9A9E wefsel T
DY RIS A Fol, WEANE o) g3fe] Aul2E WS WYFG 1
e £43) dolEe] 39 FEOR 0§ BYH Hule] Fa §urt SHE

21917) Bo]E| 541912

Ry

=)
fo
ot
-
M
o
2
I,
__\‘g
=
o
L)
&
i
)
oo
i)
4
27
o
fal
fr
r {

i, 5gdlole e AR} o] FolAH Aol tigh A7
Zo] B /el ek TEL7PE SobA 7hdE o] destER o] xlgte
w485 dstqgo] AXA frt. o] 543 wole e AR} 2 B5 &

% 7} W vlgo] ok S4 Wt vopAE st

offt
o,
N
N
IS
=)
=
A
>
=
i

AR RS EWE ol E W& A7 AL HolBE 27} v Hlgo] o}
A AR &4 SR A RopE Adh WA He, 7150w
4G O 5EA B 7Pl B EAAIAMINOIS] 4T A Fe v)d &
gtk e} SO FEA MRS A FH N1FS B4 Rale] B
AGEA B33 e Agelth £F SAHOIHENS T2l Hul(1YAA)

2 o|gar Arle) % §r7} S491A HolEA) WEkE o] ol

2ol 93, QU PG B FEA} G4 F)H HlE 7129 Hgo)



MI3E MUY QTS AMSEM 4 63
3. JliMetot

o] 3t o] sFAlF dist 54, Holg 7t 87 EElE A Adte 2= A
JAFEo] 24 tlolE Y IJARYE FEH 7F oA ST = UAEE AT
ARl S BHes|of st} o] 5 fJ3M = H71FAAE SAIgE] B Harel #at
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7} ol BA(AEY EE PCS)HH 122 800MHz H 1.7 ~1.8GHz ti 9] F315E o]
&3] o] Foll £ 4 e AHE 7R Aol giste] 18] wEAHE Old‘l
sol 45 FAAL Ak olEFANZ
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g3kl fAE L YTse). 20099 69 19 KT7k KTFE 3k, 20109 1€ LG
2elF, LGHlolF, LGuH 3AE 3h8stel 2010 74 LGU+7F EWskaA
FA FEARIA BAAAZ e don 20049 WMEoled A=} =L
SKT Al&3Ifr&o] 2~8% steatglont & %9 Med Holx| ar gle 48l
th. @Al 370 MNO o] 9ol 22k} MNO%-& o3k A el AR Ee] EA13)
A glor HHIAlG= 20039 o] F AFolx|gh 3] 7R 917 sh, 7]
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T 2 2006.8¢ | 2007.8¢ | 2008.8¥ | 2009.8€ | 2010.8€ | 2011.8€
SKT 50.5% 50.8% 50.5% 50.7% 50.7% 50.8%
KT 32.2% 31.4% 31.5% 31.3% 31.4% 31.4%

LGUE 2~ 17.3% 17.6% 18.0% 18.1% 17.9% 17.7%

38) AA7IEA, FEATH S ol AL AN M&AE 714 02d o] F 3ARE
BAAA R A



221 3-4] O|SH2} HHIX|S: 30|, RARYEoY =3t

5,000

4775
4800

4,600

4,400

4,200

4,000

3,800 3880 3868 3867 3870

3|Bm T LI LI L L L L] Ll
‘024 ‘03 ‘044 ‘054 ‘064 ‘ard ‘084 ‘04
=2z WeysyE s3gE

& FA30 Fas A £ 5 ANAHA AR ARE EYste] FRAA
o Wio] 47 e BAAge] WEE FuA she o] ASHoR FH1
k. 53, 2vhEE BFO2 A THHoIE Aol FEFAN o845 &

z
L
rlo
.
>
o
oL
o
Hir
XN
& (o}

O
_EL
=<
=
=z
(@]
o)
)
fi
A



olell HolH o]&&e] S7tel WE F7HR vMIEAZS Fay 3 Al BAAL

2. M40|SEAAART MY =2to| HiZ & Z1n}

o X O

A% A4 FEAAGA Ao =o)d 2

=
(@)
rt
o,
rlr

4G 549 sl 25 A
=707 3k AFoIAT A2 FAAE AL 2 54 tloled) B3t e

15
7} 7VsAA 3G ols B AW Qo F714< YEHArE Baside 871 AlY]

of g a7k L A9 A 5 3 olEF AN AWk 8 U &
=7t iEAYAE 2T Aolge S aiReR A7)7E 9 Rt
2008\ 39 20129 744 BAEE 20% o4 Qs & uES T

F8209943] F8 F BA'E BHEFAE. o] Aol TAF Al A HE
Aatdsio] WES) Hbo] 24 391 2010 22 M EREAoH, A2
AR THOR Qg AMGAE 2 THARAES Bl aFlet A v]iet
A2 el Thdr] 2 Mujs AlFgo g o] gxte] Ado] & JaFA 2 Aol
™39), A40]5E 4 AFGAAE 2.5GHzZ(40MHz) StolB g thdo] Sdw o] Algt
ARdARE golBES 53 o]FAMNIAE AT 2 Aol

20109 11 Al4o)5FAAAA Aol F23|A}F sk mutd AH Il (KMI: Korea

39) AA ol FFAAAAE ] 2543 mVolPAH| 2 Fo] B3t & Aoz 7tf¥a it



Yal

b

>
o

0:
0
il
40

tol

3 19 @A MEEN ST 67
Mobile Internet)”} =AEIG oL} Astgdth. BEY = KMIQ AFdA o] v&daa
Zolal et AF o] BAjsty AFxY FEo] B HRlte o|fFE Al

A A7FE B3I o]F 2011 29 KMIE A3 E4A42 2 ¢ B33}

of AwAstgort o] 94 BAsHA Rtk WEAE KMl 23 =l i3]

A S A A glo] 74 AAHWES WAIS 10008 B ool ARE
FABE Age Bago] BEFE olfrz A A S Balsginh
20113 99 A5 o B4 AFAA KMISIO) el A BBY JBE FH0E

HZ07) AHS Al 2HEALAA(IST: Internet Space Time) JE| 2 o] %
A S7HIHAE AT Al Ak 20119 8 KMl AAAIFL 7|17HEAIA

2 S7kel Furdd AAE ASsA o ol AAGANHA] FF FA40E

S (UE A7) 71eY S S8 ‘=4S getaat o
IST= o] KMol Fofstel & w7 A4l sAE A

o AEA FAd ogoln, 54 A2 JEMIESE vhy A ol s AA

HI29] 50% FEoE A8 TS stslte AAs Algsta e, o] A

]_

o z,q;(H )\L/Hﬂz].,] zloq oq

of¥
)
2l
oX
offt
—111
o
e
o
%)
_|
HU

offt
Lo
19
2
>
o
[

-{11

3. AITPAIIRE Aol B B JHALRY

WEAe ddaie g A4olEEr
o=, EHy]OJ ol o]Ei

40) KMIE ol #F 740] 53359 Au71%0T) AdA SYCNI 2 adz
53 AGAE F7b FFR FelAAor AW FETA TAAR AFE
Sol WA A PRl tolrrhi 1] @.

4D ‘EgEere BA% QA Rel Ay
450 Aelel LA W FAel A Be BRA 28 Acw LA



o] ¥ggs] A|A|HofoF drjar F33}

FAE dshe GAZE AL, B o5 dsiMa 34
A g A ZojEole A AGARAE We ddolt
sfojngrpo] o] FFA Hg| 1/565Fo2 WA HlEo] AfFlE, 27|
Z 539 AHo] Bod Aoz dAHH, dA) Ve
4G WARL LTEZE 8 Mulag F59T QI 238dA sto]lnad FA8 3¢
19 2

ol d= L ot

=
3:94
o
.-
Jo
ro
-
Iy
o

= A
Al4o] AL Ao Bt U4 e GA7E Fofst=E 817 flsliAe= Bt e st
212 wigoe] o sty dA) AFAIEE S A7) sl Fodshe dAEC] URE
LS

A7 PAH] A5F ARl AL, ol AAH A7l A
=

o] g A Al HZEHE ‘time to marketing'e] BE AHolgte #

Aldo)EARAAS] Alg Au|z7) slolHzz Y3l o] go|HE AMHAE
EA717] A% o] AA vhde] 27 E AL Qi o A AAH R sfolr
Fpoll A @27 - gl AlzgAEe]

ot

il
-3
A
—t
r
o
N
>

S|
AN
o
Loy
o
i
Y
&2
rlo
o>

W~
n
Y
=
2
>
N
A
[\~
(@)
o
(@)}
ri
_i

o,
=
>
s}
o
o
T
il
R
=)
>
rlr

A g7k KT, SKe# &
55wke] wgoll w sl efo]HE o mFAo]l mildn d=
s



M3 A LTAE MEEM 7 69

A48 700MHz F3 e SHgket sjojae) B4

1. 2H Foi Sy g

A TUS] =A] 2ulsel weh A AAZE 3708 Aoz UHAr #3 5ol
Region1, ©F 5o°] Region2, o}Aof QAlolo} 5o] Region3Z #HFF oAt
Region1-2 DTV o5t %}(790-862Mz)of] thate] o] 13 fFolu dF=71=
ojFo] 1z PR(dwlz, FI=, w=29o], FdF, 29U F)E HoY,
Region2(698-806Mz)= W&ol 12} 94, 14 R ol&2 23 AF=E 253
t}. Region3(3t= & 97l 698-806Mz)-2 14, o|F, W& BF 13 GF-2 o]
Atk

7). v

(1) 944 ol§ 41 73}

U= 1997, DTV A& 5 Sy Al =] 718 d3tsiglet. of Algdle v <
37} 2006 129 319714 obd21 TVE FR8I=S sfa DTVE st 9]
3l FZAAE & T 3 2SS AT oleh &2 = DTV FH20L
ZE 04t FEARIA T DTV AHl2 7hs, @UAE-ord 2 AHE 7]&9
Z-eolA 9l A, GDTVEFEC] 85% ol Aolghe 21& Fsta ok

o DTVAIE S 2~51 419 (54~698M) = A3, 108iz(698~806ME) ]

fr ForE Rk 24ils FFdHE R Bujsta, yrAle 14, o5 %
UEol BF b d SxE Avishrlz 2Asisid 0TV s ZArjAlrt A&
Aot EAEAY] s AEs) HE T2 olFE 2ol #7150
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70 wasAleipsl oY 588IS 9l MMATIISYs Gin
(D 2000~2005%d A% thelo] T Fui Al

2000176 2005 Atolell= ol FaFt S /eI R e a2 gt
oA T AlEstste] 531E A2 A8tk AT
o] B3t (1exdch=4i) 2 31743t5aL ol 2 U
£ gaatart. skl Mg 55(6M) = E3 (MediaFLO) 37189k 2ef, A
d 54 9 59(12M)= HEAAANA, AG NGRSl 1,19 D2 Bl &
Talglth Arisfol sk 84l A% F HA7EA] ZvljE e 22Mo] T

@ 2005 =, DTV A& A 2 Fu4= Aujx] A HA

2005 Toll= DTV Mg MAZAQA DTV EFE 85% 2Ao] £71&3)
Aol me} obgZa FH 7|3HS 2006 12 31€oA] 2009 2¢€ 17¢= W7
sath WAE W&S DTV s 9 F3<¢do] #gk ¥ E(Digital Television
Transition and public safety Act of 2005)"'S &3l 2009 249 174717 obd=
O WEAEIAE FEIVIE ARSI, 85%EFE 2US Al qFUY
BiitlE F 9FE 7I5s 245 A8 AR AWY F9ds AYES §)
k.

® 2007 7€ 31, ofrrhol ek A4 ¢

20070l E ofthgel et e dxeded 494 Furel DEE Fu
o s vgAl oS B W AAEe] AHEE 4 9IEF Public—Private
Partnershipe =UtAoH, CES Fao tisi e &nlAte] Hdede] g
F UEE 7] B AEYAN T FAE MY AEE =ddthe 3AS wE)

At



M3F MUSIE 2T AERA BT 71

@ 2008 249 Zvi(Auction 73)llA 49 DES A 2

2008d90= &5l DES vl EHo] AARE 4.729 227} FCCr7F A9
A7 7w 714 13.39 2elE wEalA] Raf 39 0EF Al F2HE T A
frae] deze FYe3 T8l EAE Fig Sxge A3 T 9
ti7h g B} o ojgie] Rto g WIZIANIAe] el folo] vk Moz whot
"k

==

(® 20094 6€, APCO, NENA, NPSTCE= F3<tdw 7|&=2 LTE As A
® 2010d 3€, NBP(National Broadband Plan)ollA DE=E AE 4%

2010ell= 10 w12 Ak, "11d A AAE Atk o] A

S A3} FFAA 719 )22 93 D L2 ASUAY B7E F7 A4
£ sel@chn o, 20104 590 B3 ) 2170] g Es) A, Fol A E3
Fed ARe FEAAGE FOC 7o 52 AAL 39 20114 1Qol

DTV Xk o]Xoll= 700M the] Fu4(698-806MHz) = TV A=Y ATV/DTV



AHIA G2 AREH AL Sl

(22! 3-5] DIV M & Fai5: 0|8 818

ATV| |AV| | ATV ATV/DTV
M dHech) 2 45 67 13 14 51 52 69
ZOe(Mz) 54 72 76 88 174 216 470 698 806

DTV Aol W of f-F3}5=(698~806Me, 108MHE) = 319)t) <} (698~746z, 48
W) 3 Aol & (746~806Me, 60Mz%) o2 R AAtgS A= ddd
o] TEHALH A= F50] ol Ao E BERelet ol ateuYg
o Hla] 795  AlEstE Zloltkd). DEF(10M)S Y HTAgEoR
Public-Private Partnershipg =33l o]E 93] Fd FFetdE3 43
W7 B X8k, CE-=(22M)-& Open Platform ¢]%-32 3Tt

ARG HE SR St ge AR AGEHE AEseinh. ARES
17670 7eo2, BESS 7347 19, EEEE 1767) 7oz TRl Aues
& o go)ar, AF9) 32Me(C, D E-=)3} 3] 30Me(A, B, EEZ)
Mizoll Tha) 7wl o Aol Sict.
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ox
hin'd
ofo
=
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R

43) D=L U 79, CE52 127f 79o= st )



[O2! 3-6] DTV &gt = ofRCH0] CHS Zof A=

2= s 4= | Pairing [Fo&= [ sl H| 2

A 698-704, 728-734 12hHz 2 x Bill: EA 176

B 704-710, 734-740 12hHz 2 x Bill: CMA 734

C 710-716, 740-748 12hHz 2 x Bill: CMA 734 Anz

D 716-722 Bz unpaired | EAG 8 AR

E 722-728 G unpaired EA 176

C 746-757, 776-787 201 |2 x 116z | BEAG 12 Open Platform
D 758-763, 788-793 10hiHz 2 % 5l M=z 1 Publi¢/private Partnership
A 757-758, 787-788 2ilhz 2 % i MEA 52 Aoz

B 775-776, 805-806 2ilhz 2 % i MEA 52 Aoz
EA : Economic Areas CMA : Cellular Markst Arsas

EAG . Economic Arcas

MEA . Major Economic Argas

REAG : Regicnal Economic Area Grouping

(Z 3-4) 700MHz Fujs Zoj Zo}

T |82 F34 o) 28 Al
A 698~704/728~734llz Verizon, Cellular South Licenses, Cox
Wireless
700MHz B | 704~710/734~740Miz AT&T, Verizon
LOWER )
BAND C 710~716/740~746Miz Aloha Partners, Cavalier Group
D 716~722Miz QUALCOMM
E 722~728Miz Frontier Wireless LLC, QUALCOMM
A 757~758/787~788Miz | Pegasus Guard Band, Access Spectrum
200z 5 775~776/805~806lz Nextel Spectrum Acquisition,
Pegasus Guard Band, Access Spectrum
UPPER
BAND | ¢ | 746~757/776~787\ Verizon, Triad 700
QUALCOMMeo] 4.7 9 & AAstH o,
D | TSI | g A(a s 20 Mg 2




M Yich 13 14 51 52 69

2y, o5, wa | Zzold

2y, o5, WL Iy, olF, wE | 22 oHE
(4BM) [l?llz {1248) (181E) [121)
7] B C Al D B
A B c [} E A E c (Hm) |M @iy oo ‘GE L |m @ty | Bo |GEI‘ M | g
CGH 52 |CH 53 |CH 54|CGH 55| CH 55 |CH 57 [CH 56 [oH 59 OHE\O‘CHEJ CH62|CH63‘CHE\4 CH65|CH66 CHE\?|CHGS‘CH69

B8 TR T T8 B BB T T TR TR e T T8 e T8 R4 800 808

# Bro : Broadband, Na : Narrowband, GB : (_auard Band

DTV 28k o] 35 700Mz th e o Fui=of Aol w2 AT&T(BE

)9 Verizon(CEE) 5 F8& o534l it Fa4+E FHeaL, 2008 3¢
7HA % 62kEe] 700Me TS DTV o373 el & A A7 1,934719] W3
7} FodElo] oF 1969 22l ArjrdS SRt TEdEH HEUY A2 =
07 WHE FAT o AFo|d 758~763, 788~793M A (DEE) HAAQul7}
7(13.39) 211 vgE W] vRo gtk o] 92 Y T4 HEewE

£ Agsta

ol

-
il

Fote] 71ed see FAske 2UCE Y 82 A4
At

n)ao] BRG] wWgto]Z(Verizon)# AT&T 5& of-FidS xpAt) B4 LTE
502 &83la o Verizond} WEZPCSE 20101 d 129 700Mz t ol LTE
AE 2 TRAISFRAAL, AT&T= 700Mi/1.7/2. 16k T <ollA] HSDPA+, LTE AHIAE
& o Foltt. Coxe 700Me/1.7/2.16 A LTEXRIZ oA FolH dA gl
E Zol ok L3 CenturyTel, BayRICS, Cellular South-& 700Mz el LTE

MBIAE o Tl o
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@) Fo ol§ Aol o 24 22

@ “07.810¥, 2nd R&Ool| YERS o)A

Botfs E3H3 7000 448 Fak Eul Algdl #3 34 AE gHe 2
A Al 7HA] olgr 2 FRED AAZE T O WEld gg $49] "o ofRo]q,
A= 9] 700M thje] 20Me thZo) disf AR e Fa o, viA

o £59 A7]9 Xl i ®AE L o
A2 A A7)0l #H§E o)H-L Aloha¥] 147] AH A
o] Bhgsht M A 729 £3o] Ba(mix service area)dtrtal Bal it} ©f
ogws7t dasiths 9He® CMA A9e g3t Unba9l
Aol o}, Boh A2 W99 FEo] asithe YAolth. REAGS, EAs,
CMAs A& #5798 &7 22 Hel Y Mulz 293 HEE 7]7] A& e e
AT dastH, 700t & NBH deste] Rt Hs] AHEA A
Q1 MEAs®] Abgo] Hasithal &
Cingular, Verizon, Motorola, AT&T<
S FANARHSE AdET AR G719 A3 B gt glof Al
459 Y-S 2 700z A S-S HES A7 AWS-1 A e 2 2 oy

22k As g A4S SfoF §& Fskal vk DIRECTV/EchoStars 73w

0

O

}2 9dcHAccess Spectrum/Pegasus). 3t
ARG 9] 7l vilste Yoy, A

=3 bl Ble] DES <) W vl Zo] Fuel 0 A B4 Ay

gelthe olfz WA woln gtk

[
2
o
=
2



(# 3-5) M| X[ F7|of 2kt o|A

8 AR o7
Access 700Mz I 72 71783} Heste] Bands
Spectrum/Pegasus ARER| Ml MEASY AHE €&

Cingular, Verizon,

LA 37l Wk
Motorola, AT&T Ao F7h) g

A BTG RHS 37t A g Ao 247 A
M7gstel glef vl Sa g rﬂ%ﬂ% zfg}ﬂ 700Mz 2 TS

CTA HES A AWS-1 AviAle] 72 2 o 23 AgS 13t
2L 3l P%% 3
DIRECTV/EchoStar A A AW o] TS =

(% 3-6) Fupr 25 37| R Hix|of zhet oA

T8 AR oA
Motorola, Qualcomn, " Zo Halilal = o -
. 5] 20t &S E&3te] F7HAQ E5S wEE ¢
Verizon, CTIA, _
w3t wid o)A
DIRECTV/EchosStar
Fe HZH3} AE(BOP, Broadband Optimization Plan)}
Access #Adste] C, DEEo|A 700Miz 9] el 15ME st
Spectrum/Pegasus 11Miz(5.5Mzx2), AMiz(2Mizx2) F E5-& HPEL ol A&
TR0l ARE Hodid 1.5We] nig W Fe Weks 34
Navin 700z Thedo <] TDDHH] 2] Mobile WIMAX 28-S 918) 4
avn! 15020l 4 30Mze] T E Sro] W
c 700Mz %] C, D EFA HA
o 15M2(7 5l x2)t) 3 E o] B2o] B
AEA B FE AR DEE 20Mize] 3ol 314
700Mz At e] C, D £ 5 7H9] 10Mz unpaired &%
NextWave Sk 7§e] 10Miz(BMizx2) -5, 12]31 700Me S}jth<ol 120z}
Btz unpaired £5-& wHEolof kil F3
700Mz SFYtHE ] A, B EZof 10Miz(5Mizx2)<Q} 14Miz(7MHz x2)
Howard/Javed 225 WEAY B £ HIhA 12Miz EE(7Mze} 5Miz)-S
£55 8z unpaired & TJorittal 3
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Corr= 700Mz At e] C, D EFolA 4 15Mi(7 5Mzx2)t 5o =0
a3t G, AEA ¥ FFE APAES DEF 200z £l 2F
itk NextWaves 700Mz 1t e] C, D 5ol 7 7§¢] 10Mz unpaired 53}
3k 7he] 10Miz(BMEzx2) B2 18]a1 700Me St ol 12Mze} 6Miz unpaired £
<& wHEojof dtkal FAska ¢lal, Howard/Javeds 700Mz 3HJthee) A, B £=
of 10Miz(AMzx2) &} 14Miz(7Mizx2) E-2-& WS} B B2 H|t)A 12 E-2(7Mz
o} Blr)S, EEES 8\ unpaired & FAS okt F3skaL T

o
ol
=

[O12) 3-8] 22 700MHz tHE Z2H

ORIGINAL 700 MHZ BAND PLAN
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Lower 700 MHz BanD Upper 700 MHz BanD
{CHANMELS 52-59) (CHANNELS 60-69)

Block Frequencies Bandwidth Pairin Agea Type Licenses
A 698-704. 728-734 12 MHz 2x 6 MHz EAG 6
B 704-710. 734-740 12 MHz 2x 6 MHz EAG 6
(T 710-716, 740-746 12 MHz 2x 6 MHz CMA 734*
D 716-722 6 MHz unpaired EAG 6*
E 722-728 6 MHz unpaired EAG 6
A 746-747, 776-777 2 MHz 2x1MHz MEA 52*
B 762-764, 792-794 4 MHz 2x2MHz MEA 52*
C 747-752, 777-782 10 MHz 2x5MHz EAG 6
D 752-762, 782-792 20 MHz 2x 10 MHz EAG 6

*Blocks have been auctioned.
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Revisep 700 MHz Banp PLAN FOR COMMERCIAL SERVICES
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Lower 700 MHz Bano Urrer 700 MHz Bano
{CHANNELS 52-59) {CHaMNELS B0-69)
Block Freguencies Bandwidth Pairing Area Tvpe Licenses
A G98-704, 728-734 12 MHz 2 x 6 MHz EA 176
B T04-710, 734-740 12 MH= 2x 6 MH=z CMA 734
C T10-716, 740-746 12 MH=z 2 x 6 MH=z CMA T34*
D T16-722 6 MHz unpared EAG 6*
E 722-728 6 MHz unpaired EA 176
C 746-757, T76-787 22 MHz 2x11 MHz REAG 12
D 758-763. 788-793 10 MH= 2x 5 MH=z Nationwide A
A T57-758, 787-788 2 MHz 2x 1 MH=z MEA b el
B 775-776. 805-806 2 MH= 2x1MH=z MEA Jou==

*Blocks have been auctioned.
**Block 15 associated with the 700 MHz Public/Private Partnership.
***Guard Bands blocks have been auctioned, but are being relocated.
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Atk wEA Bop 329 W Fuk i gEES S D el tiFH I
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668MHz ] Futr tH7E sy 7IZPERE oo} o] v g Tk

PANE F55 AY
D> Total 668 MHz frequency is required for future use
> 168MHz until 2013
>108 MHz in APAC 700
[>60MHz frequency in 2.1GHz
> 300MHz until 2015

> 140 MHz in 2.6GHz
>160 MHz in 3.5GHz
[>200 MHz until 2020

> Additional bands under 5GHz

o9} e Euld NE Fu Aol F-gste] Al 2719 Work Itemo]
3GPP47) RAN4A == 1 YA 77ks mldlo] =92 oA o)t} 2719 Work
ltem< S-band LTE in 2GHz in Korea ¢+ APAC 700 ## ¥ HRo|t}.

> S—-band and APAC 700 MHz be discussed in 3GPP
> As part of government spectrum policy

> Need to standardize these band prior to other
countries for Korean technical leadership

47) 3GPP(3rd Generation Partnership Project): ©]& %4l

A BE A E e 3E o
T ZRAER FIAAZEAATATU)Y IMT-2000 Z2AE ] M| Yejla] = A7
o Hg 7hse 3 olF T4l Alxw A9 A4S EHoR sta



o BRE 98] Al A9} FCCrt
& A7 9gu)ede) Arfe] 4 Aul

2170~2200MHzt & ¢] 'a primary Mobile-Satellite allocation'=} &7 ‘a primary
Fixed and Mobile service'Z 3= o] A a1 o] 5 g o 27 S o] 317

wizoltk. @A) m=e] MSS el thea 2tk

S-band: 2000~2020MHz / 2180~2200MHz
Big LEO band: 1610~1626.5MHz/2483.5~2500MHz
L-band: 1525~1559MHz/1626.5~1660.5MHz

2GHz MSS thef2 53] A7 Bt F4 Mul2d] o3&l o= o= <
W02 3GHz e olsh= W54, AHA, AA o] sFA EFH A%
A, A 28 59 S40E B FAAFA A drI gL

=
7) wholck, wekA) 2GHz MSS Thele u) W1 g A7, 84 7154, AA) Ak
o

=)

o9 Uy R dese) AgdoR A g B8 AhsHoR A8 B
B4 Ausze) BEE} O oz BRET

AAl 3G BW+= BMHz & 10MHzE AMEstal 9lom 4Ge] 7§
o] Aol ol 7|E o]FFASE AREshE g IHE o] &8E o
of & Zoltt. wEkA 2GHz MSS H9o] #&dlte FHo=E dA o HgS
PCS T+ AWS(Advanced Wireless Service) th9¥} {133}t

AT&T= FCColl @Al 2GHz W oell &e MSS o F&4S AFHAL A<t



©
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I3 APl 2TAR ASEA o

[-|_o

3lAaL, Sprint Nextel> FCColl MSS t9-& A/ 4 A2 Al FA ol Al A&
ok sttkar F=3skar gle ™, Metro PCS& FCCoOll 2GHz W el &3 MSS 4
o] AWS-I t948)3} QI sih= Al Axskar v

23] 49 FCC+= ‘Report and Order'e| 4] MSS th& 9] "X} 1o FAH] 2" o]
42 F718l¥aL MSS tl9¢] 'the Secondary Markets First Report and Order49)'
de wAey, ddHcr Fu duE 7FestAl sktHSpectrum
Manager Leasing Rule50)).

-] 99AE AL} 0] FFAIANAAZE MSS th e e] T2 Tk ghjo)
2338t S BoeingAte B 91788 7833 Boeing A= ol g A& o
3 2GHz MSS W& fA7} Al A oA MRIAE eh=H] 7|9ke] o3k & Jlo

B T AL, AdET T3 22 A diAd oldws AL AdaL F

-
N

olA, AW T AFE 4 Joka FASNSALE olF e FH| s FCCe
2GHz MSS t9& A4 T4 AMu Az AL = QA §7ketat stuete oA
3] MSS7} Al 7Fe st SAMEI2ZE FAFIL omg $19] MujAEo] &8 7}

St S Axsta 9o, 71E Big LEGS} L-bande= ZHE FASS F%

i_,

48) AWS-T t92 o] FAAMH A AF AR Aedog Aol we Za 9e
49) 20033 d] ¥ 3 ‘the Secondary Markets First Report and Order'= A4 7]db
o] B Au)2x W AAE] A 3xol Al WAL dF EE= AAE volste] H
g 8§59 WUlA Al 37 FA AH|2=E AT ¢ AEE 3§35

50) 'de facto’ leasing®] ©°}d ‘spectrum manager’ leasingWFS 3-8 o0 2H MSS

WS AR MSSAl e f4 Alash 9 oma Ay B Aussl xgw
obet flgamael AFe EFeke $HA AdS FADh ol AFEFNL 9

& Ab&-o] MSS service®t 1HdtA & %137{] ZHeE Fn (5, NS AEES
MSS AH|2 w8 @=p7t g

g, MSSH S LA Mulxg stele AFAE 93l 7I9A R, 718 A
T 7 = AT ARE AT orgit
51) Boeing A= ZAAA fule =z 2GHz MSS 9 & vhd sl d &
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7k 2l &8 A

ok

V%ol S-Band BES A AAEE okl Lok 7RH 0T Y4t 0|14
7o) 5UR tode BN BEAES TAREY FAsPA A4HAT.

—Concept
» S-Band (23) : TR 36.811 Add 2 GHz band LTE for ATC of MSS in
North America
»Concept : Coexistence MSS/ATC within Same frequency Band
»MSS : GMR1 3G (GeoMobile Radio Services)
»ATC @ UTRA or E-UTRA

ol 1™ BujxY 2GHz t 9] MSS/ATC F3k4- Eu)xzoltt.

[12! 3-19] ATC-MSS JHH=(0|=)

* System Design
Siﬁdln Gaumw Operation

i = Special Terminals ]
¢ +Satellite Chipset for Terminals

+ Backhaul LMDS Service and Operation
C nncept oﬂ\]b‘h ATC from Hughes ]nopelnan
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% 40MHzol| #33h= MSS/ATC S-Band th&ol™ AlF FujujedS 1 &
e 3l @A MSSe} ATC Atele] 71e#Rl SdM e ol =4l RE5}]
TolA HEFIH A W& F945 Farshd Hoh sk 71sH] itk

[12] 3-20] 2GHzOIlAf S0/9| MSS/ATC Fuj Hix|=

Total 40 MHz
MSS/ATC S-Band

Broadband PCS 2 Broadband PLS

(Upfink)

(i v wo0ug s
Comay mmiter § 702004 10D

2 GHz MSS/ATCS-Bund arrangement

shA, =9 YAt EQl 1980~2010/2170~2200MHz tYS wA| o2 FY
S A9l QR Bulse) Qow, £ Aesh 2o S8 AP
F34 9l A, 9% tloje B4 Al 2 718 7142 98§83 Fh &
2 A3 ALoltt E Ofcome 20124 AVLA 713t % o5 the] vhol

A G
A s ASE 5 ARE B WA Adke 23 F) o,

3. {Aohe

|1|I0|

2 E7Hs MH[A AL

o] BE|= 4G FAIE LTESF ATAE Wotet 4G MuIAE Algshe 4
o2 ) w=ol|A Harbinger Capital¢] LightSquaredsd)e]] 709 &&#& FA}

52) 20119 %= YA A AQ] SkyTerrags 53R o
53) LightSquared:= @} thEa o] ofAlx}Al Fx38k= 1409 &8 (¢F 15%9
Al =R AEHo| R} ZREAE ZI8PYALY R} o] S0



sto] Algsta 1o LightSquareds)+ Nokia-SiemenseAre} LTE+$]AFA1H2
3t} LightSquareds 201537FA] w|= Ao A%
+LTE slo]BE|=ERE F53kal o] F &AL AT AolEAdA ] Ws =
HIZb Al AR A HI A AlEeHA etk TEg 2012
A7) AR £ B g MEIERE AEE g eoln 201513714 477l e] 714
e T vl AA Q1T 2% MHIAE AYske S HREE ok Utk
o] %3 Wal-Mart, Best Buy, Office Depot & tE FFJAE0] AHI2 AL
HAZ o] FFA AFd AT & e 7I3E ATF Aol dAFsa Ut
FCCx LightSquared ZZAHEE & =
Zo| 7Fe@ AR St YA FAH Eg 2ty itk FAHCEE AA)
FCC 74l W= LightSquared?] Fu}+2 o
ozt 918 MEZAE F&ET F e 71%50] BAEH o &t o] T H&
= JFATIL vk e 5 Age vt doke AFe] ik o],
LightSquared= FCC7} 4 WA A 71Xl H& 71 2ds 38
a = AL 3JHstar glout o]k ML R LightSquared: 9483 & 7153 o3t
Sk FCC Azl wet & Aol A HIAE EFslof gt
FTHAAM = LTE, SolBRE 5 7IE A 71AT MRl&E ARgsitrt A1dEA

o
=
ol
il
©
o,
o
i
i

fu
)
=)
FU

x
_lﬂ
l-m
By

d

oo
SL
rlr
[l
rin
L
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o gelA] EE B8} ool e AokA, SR SANE AYFAR 9
she WAl AR5t olel@ Al AR v ARAY F7 Agel A4
FA%0] BAHUL A= AYS Bl AFH AT 22 08T 5 9
£ Aol 4L AV YA F8837) AN S4 7150] BAY S
o] Was) £ SRl FHE A BAlo] WasiT 7IE B AF A4S
A olSFAGORZ AR O|FFAE Fu5 thsle W SR o

54) MSS L-band?! 1525 ~ 1559 MHz \’4-]9?% AL&3Fo] AGHLTE AUl 2~E A &3)H
SOt AR s GPS videl Ae S otk HAE At wude] @
A 4G A ededos Hgek s AET 4
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A6A Health 2.0 =4t A

frt

1. Health 2.02] 7H4 ! ZeM

Health 2.0 Web 2.09] 71&$ 2170 A&g 7oz, tha] T3) AU 7|&
]
A

< &3 + ° AsA 1%

.?4
e AHYCA AAsAY 2238 & AR tie Q/AS e FEe ¢

SIALE HE 2 ME|AF
ZEX=HE
oz23 HEXR

Atelel Mg

73%

AHES A 2 2 i AEE BRIA A =EskA] AL withd 4
Pz =



o 280 AQF+E H&d 3t ARE Ftax} sk &) 917] wj&o|oh
2008 v|=+9] Online Research A3} AA|2 & AlgEo] AW 2 A7 o
st ARE 2yl sh, AR I & T3 S F 02 YERHTSS),

[Q8 3-22] AL HEST HE)

g Esl 31%
HEod AYHE A0S 32%
olgs
45 = OJOFE L 927|7| AO|E 33%
(44%)
HZTE) UH MO|E 57%
| HU/H T HE AO|E 6%

Health 2.0 7A7/2% BHO F/E &l 7109 J8FH HT 845 &
stal, FEE AA AW, FEES FEAR WAV 7beste] =7 Awke) o8
. Health 2.0& 3+83}7] 3t AAFPAZE= By 2

A8 Y AR 8ol thek FA9] T e s W&ol tig Sk JIAE B
ol Bastn, ogxlel AR 9 ApHstE ML, Al gk d o]
ook gtk TS AR g AMu|zel] thg 2A FAIAQ Ado] ThsElER
D %A FRo 3t sk Fasie)

R
{8
ol
fol
=
e
o,
o
N
N
olr
ol
ol

xo

55) Z2]: North American Technographics® Benchmark Survey, 2008
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1 3 Y-ME Cortts oo N ©

NATIONAL BREAST CANCER Breast cancer support today.
CROANZATION
e T T N T . *n Vo o o nd s ey
——
30,000 Stepped Up To Support of -ME Nation Breast —
Cancer Organization's 20th Anniversary Race At Your Pace m . — O D

" % Y M?' T & et v ot e ey st et o P
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Get immediate emotional relief, pr—— ot
Talk to a breast cancer survivor. pos
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oot o
S g (5 ot 52 e 6]

Breast Cancer Surr
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[12! 3-24] Health 2.0 JHE=

e A Broad Vision of Health 2.0

and artificial intelligence algorithms Reformulating Data for Transparency, Decision Support

can drive better decision making for TNT
patients, clinicians, health managers & Revitalized Health Care Markets
and purchasers.

User-Generated
Content

Decision ]
S rt Patients and
UPpPo! caregivers
advising others,
) Health Mgmt sharing family

If open about their histories, and
analytical .
approaches, public Puplic more-

& private groups
can credibly report
comparative pricing
and performance e
ifariation. Pricing/Performance
Transparency

[Reporting Vendor, Mgmt

lID Best Practice

Providers (By Specialty/Service) ID Patients at Risk

4 Centralized
Payers (By Health Plan Class} -
L Data Cla|ms Data sources
Drugs. Devices, Equipment, Supplies i
- (Ol mapped to a
Treatments/Interventions RepOSItory _ common

Drug
Pricing/performance transpare ncy Lab format
will clarify the value propositions across . {e.g.. CCR).
providers, payers, drugs, stc Ana,‘yf{CS Inage

Algorithms for achieving transparency (e.g.. ETGs, DxCGs,
CRGs, APR-DRGs) should be well-accepted and their approaches
transparent.

Brian Klepperand
Jane Sarasohn-Kahn,
October, 2007
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(EMR: Electronic Medical Record)S &4

AE Fsge

—

sted FAs712 Agshna 4R

< EMR 7|& >

» EMR 1.0 (based on Web 1.0 - web of document): &X}2| 742l &
ZI1ZX| RMZF MEnp 2t2[of teoln] && JhsEh HIolEel xS
7t O|RO{X|X| 42 - 7HXIU= MH|A HF E7hs

» EMR 2.0 (based on Web 2.0 - social web): ZHE4& 2|stMH[AL] 7|
g, #xstEl o|stX|Alnt MH0|E e MAEsH pHAME &8 o
Clo1E S¢ dEust

» EMR 3.0 (based on Web 3.0 - semantic web): C|0|E{ 1AM AlgH
g E J|=2 0|85t K= 55l ChstH ste QR EA|LH
7=

% Google Health, MS HealthVault = EMR 2.0 7|&}

T=3d2(Google Health)= 20081 ut7]el A2tk 7)212] o5 7|5 (Medical

Record)e 2eto2 ARE & e MuIaE Alztste] 22t 21e) 34
A/ 871N F71F 7EH 71/ 2] AFAMRIA A/ dRet 2] 5

o QHIAZE AYeta ot FFAAE 7)E ARFF 715 Health EF AlF
ol TFH o] Sxtof A}, shape} oAk 45 SHiE= Medical Info + Medical
Record AJH] 20|t}

EMR(Electronic Medical Record)¥} PHR(Personal Health Record)S &85}
Ho} oekgt o8 JH 28 Muls FEagleH, 22 37t 7he, AR &8
= 374 oEH A 59 2AE yeplth B3 Beate] 8 ER7) golsiH,
HES &2 AU $54F Al 23 2R Al 28 &olsite Aol Atk

a2} 20123 1929 Google Health ABlze Ha71 QAL 1 o)+
Google<] 7]thol] wx]A] &gt M|~ 859} A vlareAe o] Eof 2%k o
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g Gar y l SIS

- l :' D r,f Other peoples PHR
EMR II\\ __.—,—';-__ T
Q J \ (. Otherpeoples PHR )
R | e —

o _ B o
Different providers T

fr“?

It

.

W Community

Microsoft Healthvault= 2007d o]F7]3o] Ex}EoA PHR ARIAE Al5E

T UEF dFe ZUNE AT A F3 A, AJAAE PHR MHIAE A
S3ATE o]E 9 B7|HEC] A HA3lal e EHR A|AEIS o] gdte] SAE
AA o5/217% dloly Helet et BEd £FAE o8 + M dFe &

AEQl Healthvaults: Alg 3 Aolth. o] AMulxs FEAZWYS), Kaiser
Permanents 5 Pl=r W 52 9 8ANIA & BP9} A F8te] b 7)ol EA)38)
= DBE dA%slal MSe| &£FA4S FH3ITh

56) wlo] &

A2 WUA (P 3|AL 7he] A HvdE), mAJok(QIE, ArtE, AT&T S0l 254 H)
57) wEARHUL

Healthvault Z#ZS 7]¥ko 2 WY PHR ¥E¢ MyNYPorgE @33kt
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[12! 3-26] MS2| Healthvault M& Alzi|(FSEZEHE)

NYP Systems

...................

@@@
\ @m@]

Q‘IFQ

NYP PHR
{MyNYP_org)

Microsoft Healthvault+= Google Health ¢} Zo] #] dAd R ofYA|vt &
o] s dojupal A= &L Sl

R} MY 2 8 49 o7 Mulx J5E Falf A4 4 S71eh &
A= dgA o8 aH $7F LT =7 E8R AF A, rATAEY
AR FHAEoR 384 A4 9 959 A i, BASE Q1% 7HA st A
o] Akdell Slof vl AR, AT T A A EE Tkt 2L 2
£ 7Idg & o

Health Graphe 7]=¢] Runkeeperit7l 413 ©ahg wuld dxAo] oz
A A7 AAagE S AET MRAE, A B, &F, 7Y, AF
# Tol AAIE gz ez FASFH, 4% Ele|EE Facebookelu
Twitters SNS 9] ARJNEFH MZ T, v, ZHE & 5 U}, o]¢} o] SNS
oke] AT 17 B tolE 9k SNS/Y] FEEo] HAE HellA FAld £

Olt

i:Ll
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I AEAO R J|EEEA Q] A7 #YES oA Aok
A 6wk W o]ido] Health GraphE o]&3tal o ¢ the2E & A

)
24 71Z 597 AL Bl 2 A/1E B3 YE Az,

[2& 3-27] Health Graph

T _ s -

THE HEALTH GRAPH

Workouts

Evel Body
:dﬂf;,' Measurements

| Comparison of Body Measurements
Between You, Jason, and Sarah

Ao g ARTEsl B2 AL A wee Aol £33 SNS/} FES 1) A
2kt dA) o] FE2 HE 53S9 R AFYEIRE iPhone 2
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A1Ad Ofcom Al AE

1. Ofcomd A¢ 2 HH=

\:kl

Ofcom& AFYA o)A ¢4 3] H(Office of Communications Act 2002)l 2}3f
A1 2003 AHEATE. Ofcom 4l SAAZY #A1E F3shd Oftel(Office
of Telecommunications), ¥4 B934 Broadcasting Standards Commission,
Independent Television Commission, Radio Communications Agency, Radio
Authority 5°]tt.

Ofcom @=9 TV, gl e, FFA5AAN L, F4 A 59 W24
(communications industries)S YA = 7|1HoE2, T4

2003)9] FHHl Y PHFA B G329 oloje] 2A% 3L FAFow

(E 4-1) Ofcome| 27, MEIAP|, &MAI7 |, QAT

T & Ofcom
<A Office of Communications Act 2002
AYA]7 20034

Office of Telecommunications
Sl Broadcasting Standards Commission
Independent Television Commission

2 AL (2008), 193] == oz FCCol ##3 1y (
EAlEoF Ao v A e FCCo Ofcom HIREA,; , A9t - 24 (2010)
FFCCY AR Az 9 g&% ogALAAES 93t A #A3 @ E FHa

E
shol A4
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Radio Communications Agency
Radio Authority

o,

TV, 2o, fRAEA, T 4B AedAT G2 oo 57,
& FAgo 2R BANGN L84 o]o] 23

Ofcom Communications Act 20034 A3 Y+ HEHJFEE DAF}H]
9)ste] AL (Regulatory Principles)S Al-$-1 et o]& ulo]&H 23}
AEQHUAMHIAE 238 WSS AAMHI 2 A, FF 52 TV gL U A
T, HEY O 1A, Faista B sV AHEE A &

ZHEH WEFA o] &9} LHIAE HEs|of sithe YE ot} S o]E Al

e NG Fusolg, §AAGNNY AT FA F3, 3 FA, 2
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<i 4-2> ofcom®| 50§ M2 HAAA
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™
i
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Content Sanctions
Committee

Fel=9] Q7lel #AH 7|5 Sk AU 2 Content Boar
o] o] o)A Tom ool FAE wuirt Ofcom WollA 3]

The Radio Licensing
Committee

Community Radio

A G WFAIAAEANA 75-S AEsted Ofcome] #z
3} 1 F3Yolcommunity radio license 7ol F&7F s

Fund Panel A= n deA] BEshe 9Es s ZE7L V)5S rhdst
I 7S e ARAlE O AYFS e £ 9o

The Audit A, ZAPE AAsHA A8, A2 F IS W 2 F 3

Corenmil:tele ATAE F33F= 7]7to]tk. Ofcom Board9] sub—committee

2, 4L 594S A=t

Remuneration
Committee

Chief  Executive®} Executive Committee(the  senior
management team) TAYE 2 B (pay) BH AMGE 74E3
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o}, Ofcom¢] FAIAQ1 B4 (pay) stz Ofcom 5, 9193
TAY AEAES Fgtt. Consumer Panel 749S &
of A7) A 2+ Ofcom Boarde] non-executive 7+ &
gt &=t} Ofcom W = #d ARRS #e3tt. Board
TAEe] 9F2S S8 1dd] 4-63] 397} dHT)

Nominations
Committee

Board =4 2 Board T%, Alo]=, ZZ || )3l =L 433t
t}. Board 34& A$7) 9)&l non—executive Y-S A=}
I ZHE MHASY Department for Culture, Media and
Sport(DCMS) 2Department  Business,  Enterprise  and
Regulatory Reform(DBERR)7} Board®] executive 7A49S <
HE = AEE A Ao 5= 9&-S v Board FAEE
7F8kaL non—executive A YES 71 E3F] DBERR, DCMS7}
A AAS WE 4 = FH37|% gtk non—executive
T4¢de] Ofcom 557 I/ V€S 7H4 F U=EE #&,
ke 9SSt Fojv 93 o] A E wjuid)
g4

Advisory
Committees for the
Nations

2FEPES} JU=, Boldie, o= 47 9S 9lsh 72+ =7pE
Advisory CommitteeE A H a3t} 2 Advisory Committee=
7 yetol| Al @A) olgp7t HaL e ARKS A &Jstar Ofcomell
Adste 988 gt o] 93] 7492 open public #73
S 5ol £ 7 NI ENE, U=, BoldUs, o
)M 134, vld F 43 3]9]7} 7§12 E ). Content Board<}
© 1ol 2§, ©d QoA 3o zk=th. Ofcom 7+ =7,
937 A A71H ZERE MH}VIE dth. Ofcom
Executive®= Zt A9 2938l= 83 98-S @3t Ofcom
senior management groupd] 7AYE HJdAE = 29X~

7} 2t il el gl

The Ofcom
Spectrum Advisory
Board

The Ofcom Spectrum Advisory Board(OSAB, 9% David
Brown)= A4 spectrum management ©]<rol] W3l &+
st g e ~HER ] SulE(FAAY) AT FA 9 oY
2 ERap] 93 EASE SHA J17ol. 13 5-63 9
& fHs

Communication
Consumer Panel

A A bR} o] =} FelS A E 3 AYE 7]
TFolt}. Communication Consumer Panel2 OfcomO.Z 5
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ARQhel] gt ofjet At o], A , =91, i, A
25FNA 9% A= 71v1471]°l 1“% Fel ol E 9

gtk Communication Consumer Panelfi A o iks A
sled QYA Agdl. Ofcome  Communication
Consumer Panel®} 34 Memorandum of Understanding®l]
F93lo Memorandum of Understandings Ofcom%}
Communication Consumer Panel ZHAo] sl F23F A&
T

BBC Trust= PCT(Public Value Test)E Ala)ate] Z+ xu] 29
TT/RE Adgt. olF FHs= T 7HA A&7} Public
Ofcom & BBC Joint | Value Assessment(PVA)$} Market Impact Assessment(MIA)

Steering Group oty PVAE Trusto] 93, MIA= Ofcomell 2J3] =3t}
JSGE PVT A0 Hgtsl== Market Impact Assessment(MIA)
o] ARE M, Aot ‘Q@% #gste 98-8 gt

Ofcom< =A Ofcom Board, Board Committee, Organization®] 37}4] F+Z=
TAE ek Ha 9AAA 7)1 Ofcom BoardE H3l7] 913 Executive
Committee, Operations Board, Policy ExecutiveE X5tz 1oH, Ofcom
Board: 8% (9)%, ¥o& 72+ 19 ¥3h)o g AW FHa o) A7) o]t} Executive
Committee= Z£4w-3W%F, AFAE, A 24 5 dF¥2, = Ofcom
Boarddl et Z A7 A A HE T AYS 2 9or, Ofcom WH-ol
§ahetA] e AFEE 2As vjg 392 7 H3t}. Operations Board:e &4,
AAL JHAZH, A 5 YL A 1L, Executive Committeeol] Hals}al ek
2 A ARPES sk 98< 81, 45 395 7iH3gH. Policy Executive
= AN dds Ax, FAARES APt EE 7|FE vhd, Ofcom

Boardell 478387l A Abd AEska, w5 3oE 73

¢

W
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(D Ofcom Board

Ofcom Board= chairman, executive, non-executiveZ TA% o] 9lom
Executive= Board®] &g %93} Board9} Executive= Ofcom HZFakS
AABE ALY Executive(Chief Executive ¥3H 32 X gste] 9971#] 7}
53l Ofcom Board memberS-& THEAX 2 oALAAS gt} w|=e] FCCe
g o|Als W E F aFYHo] EANE o5 INHA oH A A
RN FAH R ol FAAEAA A AS Ttk AL EASHA B=
t}. Ofcom Boarde Zol% 120 3hA(8Y A]¢)) 3o
o]zl AFr1Hoz duo]EHLE Ofcome] F4o] H& i oA7]|7o]x
oJurAe] o)mol WA Ml oAz A AE/A] BE FEse A w77

o)},

_Hl mlo

(% 4-4) Ofcom Board ZZ&7M

=]
Zx 2 z 7

ExCoe= Senior executive team2.2 Ofcome] A4S 753}
243 AR P ke AIFold. B AR, Y
4 SR TR G, A 9 2
SHE = B o H R A A o s
g 49< 71 k. 7 &zqwow 371408 ulolE
Y A9YRE wa B3 g9y o)E sk Wi AR
Alelds Fddit.

Executive
Committee(ExCo)

Ofcome] %98 B33ty ExCoZFEH IS Hduktet A
Operation Board | @ ¥ %7 wizld] thaf] WekS Astar o= Aekslar A3y3ict,
Operation Board+= ExCo A Hirgit}

Ofcome] FA4 42 oldtks vl AAWERs A A4
F9, Peer reviews Al g3t @A ¢k 59 RS A4
6}1‘,} AN BHE ARMS Operation BoardellA] *)2]a}

1 Executive Committeedl] H1gtc} Boarde EA3T Ak

Policy Executive




@ Board Committees

7z Hol¥H Board Committees= Content Board, Content Sanctions

Committee, Fairness Committee, Radio Licensing Committee, Community
Radio Fund Panel, Election Committee, Ofcom & BBC joint Steering Group,
OTT Allocation Committee, Audit Committee, Remuneration Committee,
Non—Executive Member Remuneration Committee, Nominations Committee =

T35 3l

(Z 4-5) Ofcom Z=Z| F1&
Board
Executive Committee . .
Operation Board Policy Executive
Board Committees
Content Contfa nt Fairness .Radlg Communlty Election
Sanctions . Licensing | Radio Fund .
Board . Committee . Committee
Committee Committee Panel
Non—-Execu
Ofcom & . tive L
BBC joint DTT. Audit Remunerati Mermber Nomination
Steerin Allocation Committee on Remunerati S
9 Committee Committee Committee
Group on
Committee
Organizations
Legal, Content Strategy Competitio Spectrum Chief
Internationa & & Market n Policy Policy Operating
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| Nations
& Regions Standards
Secretariat

Developme

ot Group Group Officer

3. Ofcom? JAFAA 74

Ofcom& Oftel, BSC, ITC, RCA, RA 57} 73] E35t= o] 20031 de] A H
A7153, 5719 71l A 4 FAlstd 9ES Ofcomelgke atute] 713 &
A gt HolA =2 Hr71E vy 9ty FCCF 28] Ofcome gHelA] <
AFAA 7] o] ol o)A (Ofcom Board)E Eai4 wHAAA 2 i AR S sl
Zol7] Wi 23] Akt vl AL A3 vk E=3 Ofcome] 427820
Chief Executive®] 97> @ AFX A 7Fsd A2 &4 Ak FCCo
Hlste] Ofcome] AMEAHFL & FFolghe Aol Yutdoz
AHdo7|x Bttt old g 545 Wil JAPARS FCCRU 4143 Aolzh=
7TE 7H 4 A& Aeltk. Ofcome JlH o2 A& atAdA o] 7hssh 12

o)A ZZ Yol ofg] 93] 7|75 RSt JHFHH FYS dejurt
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A2d FCC YJrAHAE HE

o weh HAE AR SYPYANIL 399 2% AL Pof
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213 (Communication Act Of 1934)o] AT “F&FY o],

to [
D AN
R
o
0 o

it
o
j‘ﬂ
- 0
S o
~
L 2
2 oz
opx
o}mj\‘g
i
2

=)

I

]9} FQ (public interest, convenience and necessity)” 2= BHAA 5
ol-&3te WEaro]l AGALSY 7Hsl=E QAL itk 7[EAQ1 FF7)
2GR )7 4 A WA AN 2 RE 7P B AH|AE B
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2. FCCo| =374

229 Aol A, FCCe Al 7Y Fa71de 2 Felazd 4 Q) 539 94
o7 FAE A3 7709 AASFYEA(policy making bureaus), °lEE 5

A QA EA (staff offices) o]t

@ $1¥3](The Commission)
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<& 4-6> FCC ?I#2[(The Commission) Z=%|=1d

Bureaus

T & . Divisions Staff Position
and Offices
1 Chief of Staff, 1 Senior Counselor,
1 Chief Counsel(Senior Legal Advisor),
Julius 2 Legal Advisor(1 for Wireline Competition
Chairman . | and International Issues, 1 for Media,
Genachowski
Consumer and Enforcement Issues),
1 Confidential Assistant, 1 Special Assistant,
1 Special Counsel for FCC Reform
. 1 Legal Advisor(Broadband, Wireline
Michael J. ) ) ) )
C and Universal Service), 1 Confidential
opps Assistant, 1 Staff Assistant
1 Chief of Staff(Senior Legal Advisor,
Wireless &lInternational),
e Robert M. ) )
Commissioner MeD I 1 Legal Advisor(Media),
coowe 1 Policy Director & Wireline Counsel,
1 Deputy Chief of Staff, 1 Staff Assistant
Commission 3 Legal Advisor(1 for Media and Chief
er . of External Affairs, 1 for Wireline and
Mignon ' )
Civb Broadband, 1 for Wireless, International,
youm and Public Safety),
1 Confidential Assistant
3 Legal Advisor( 1 for media law
Meredith issues, 1 for wireless, international and
Attwell public safety issues, 1 for wireline and
Baker universal service),

1 Confidential Assistant and Staff Attorney
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@ BAJMtS 13 Bureau(The Policymaking Bureaus)
A3 ool A& e BAFHS AT

B
3l OfficeSo] Qth. 7} Bureaus & ANHNEAE WZsly HEEA AAT
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At
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ofe] HE7Heo] 54T AAolgro] st TF Ads
ata gtk @5 BureauA Al F& FAL WEEANY R0l ©WE Aolth
webr AAAS FAIsH] 3 Wireline Competition Bureau7b 91aL, W 2
Al ETVE #A157] Y8+ Media Bureau, 374 S th#+= Wireless Bureau,
A FAlo|rE U= International Bureau7} itk ©lell ©isled, Enforcement
Bureau$} Consumer and Government Affair Bureau= A3t} A|Y wpA]9to
Z Public Safety and Homeland Security7} 2006'd¢ll A=At} 2+ Bureau®
Chief7} A& T=th Chiefe HHEY 75 2&dte YA AFE 39
]

stk f19Eo] Y1Yet niol wel, Bureaus T3S Z<otetal, AJAMAE @S
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<X 4-7> FCC Bureau(The Policymaking Bureaus) =244

Bureaus

H L .
T T and Offices Divisions Staff Position
1 Bureau Chief, 3 Deputy Bureau
Office of the Chief, 2 Associate Bureau Chief, 3
Bureau Assistant Bureau Chief, 1 Legal
Chief Advisor, 1 Director of Media Relations,
1 Special Assistant, 1 Staff Assistant
(1) Investigation | 1 i (1awyer). 2 Deputy Chief,
and . .
. . 3 Assistant Chief
Hearing Division
(2) Market disputes | 1 Chief(lawyer), 2 Deputy Chief, 1
Enforcement | Resolution Division | Assistant Chief
Bureau (3) Spectrum 1 Chief, 2 Deputy Chief, 1 assistant
Enforcement Chief Economics, 1 Assistant Chief
Division Engineering
“) . 1 Chief(lawyer), 3 Deputy Chief, 2
Telecommunications . . . .
B . assistant Chief, 1 Special Advisor
¥ Consumers Division
. ) 3 Regional Offices, 16 District
r Reglongl & Field Offices, and 9 Resident Agent
e Offices .
Offices
a 1 Bureau Chief, 1 Deputy Bureau
u Office of the Chief, 1 Associate Bureau Chief, 1
S Bureau Assistant Bureau Chief, 1 Assistant
Chief Bureau Chief for Management, 2
Legal Advisor, 1 Chief Economist
1 Chief, 2 Deputy Chief(1Operations),
3 Associate Chief, 1 assistant Chief,
International (1) Policy Division | 1 ASS|stant.Ch|ef Englnger, 15lawyers,
Bureal 3 economists, 2 engineers, and 3

that fall in the “other”category

(2) Satellite Division

1 Chief, 2 Deputy Chief, 2
Associate Chief

(3) Strategic
Analysis
and Negotiations
Division

1 Chief, 2 Deputy Chief, 1 Associate
Chief, 1 Assistant Chief(World/Regional
Radio Conference Director), 1 Assistant
Chief(Engineering), 1 Senior Legal
Advisor, 1 Special Counsel
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3]

Office of the
Bureau
Chief

1 Bureau Chief, 3 Deputy Bureau
Chief, 1 Chief of Staff, 5 Associate
Bureau Chief, 1 Director of Media
Relations, 1 Special Counsel, 1
Legal Advisor, 1 Chief Economist,
1 Chief Engineer

(1) Office of
Broadcast license

. Policy
Med
Buere; - Auo Division | 1 C1ief. 2 Deputy Chief, 5 Assistant
Chief, 1 Senior Counsel(Allocations)
) . 1 Chief, 1 Deputy Chief, 2
> Video Division Associate Chief, 1 Assistant Chief
(2) Policy Division 1 thef, 2 Deputy Chief, 4 Assistant
Chief
(3) Industry Analysis | 1 Chief, 2 Deputy Chief, 2 Assistant
Division Chief, 1 Senior Economic Advisor
(4) Engineering | 1 et 2 Deputy Chief
Division
1 Bureau Chief, 4 Deputy Bureau
Office of the Chief, 1 Associate Bureau Chief, 3
Bureal Assistant Bureau Chief (1 Senior
Chief Technical Advisor, 1 Chief Counsel),
1 Chief of Staff, 1 Chief Economist,
Wireless . .
Telecommuni 2 Legal Advisor, 1 Senior Counsel
cations 1 Chief, 3 Deputy Chief(1 Spectrum,
1 Competition, 1 Infrastructure Policy),
Bureau

(1) Spectrum &
Competition Policy
Division

3 Associate Chief(1 Technical, 1
Competition, 1 Spectrum Policy), 5
Assistant Chief(1 NEPA Adjudication, 1
Spectrum Access, 1 NEPA Policy, 1
Competition, 1 Spectrum Policy), 2
special Counsel

Public Safety
& Homeland
Security
Bureau

Office of the
Bureau
Chief

1 Chief, 4 Deputy Bureau Chief, 1
Chief of Staff, 1 Senior Legal
Advisor, 3 Associate Bureau Chief,
1 Special Counsel, 1 Chief Engineer,
1 Media & Public Outreach Specialist,
1 Public Safety Outreach Coordinator,




1 Assistant Bureau Chief(Management)

(1) Communications
Systems Analysis
Division

1 Chief, 1 Deputy Chief, 1 Legal
Counsel

(2) Policy Division

1 Chief, 1
Associate Chief

Deputy  Chief, 1

(8) Public
Communications
outreach &
Operations Division

1 Chief, 3 Associate Chief(1
Planning, 1 Operations)

Wireline
Competition
Bureau

Office of the
Bureau
Chief

1 Bureau Chief, 3 Deputy Chief,

4 Associate Bureau Chief, 1 Chief
of Staff, 1 Public Affairs Specialist,
3 Legal Advisor

(1) Competition

1Chief, 2 Deputy Chief, 1 Assistant

Policy Chief
Division

(2) Pricing Policy 1Chief, 2 Deputy Chief, 2 Assistant
Division Chief

@)
Telecommunication
S
Access Policy
Divisio

1Chief, 2 Deputy Chief, 4 Assistant
Chief

(4) Industry Analysis
and Technology
Division

1Chief, 3 Deputy Chief, 1 Assistant
Chief

Q@ AFALE 913 Office(The Staff Offices)

A 7l Bureaust GlEO] $93e] A, Az}, a8l PAYF-E HEs=

dale Officegel EA%tt. dale) Office %

Z} Bureaus, Officesol] thal =& HE

General Counsel(E& AREA)29193 2

oAste
=

oJu}

sy FCCE Wkst] v

¥2o2 The Office of

e 24 A 250 43 BelallE

st} &3 Office of Administrative Law Judges(3§ 3% Aloha)e oAnta) A2}
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<3 4-8> FCC Office(The Staff Offices) =74

Compatibility
Division

T Bureaus - -
. Divisions Staff Position
b and Offices
Office of 1 Chief Administrative Law Judge,
Administrative 1 Administrative  Officer, 1 Legal
Law Judge Technician
1 Director, 1 Senior Deputy Director,
. 1 Chief of Staff, 1 Senior Legal
Office of ) . ¢
L Advisor(FCC Liaison to the SBA),
Communication o )
1 TelecommunicationsPolicyAnalyst,
,S 2 Attorney Advisor, 1 Consumer-Industry
Business ) - )
0 runiti Affairs Specialist(Assistant for Management),
pportunities 1 Qutreach Specialist, 1 Staff Assistant,
1 Student Intern
1 Chief, 3 Deputy Chief, 1 Associate
Front Office Chief(Legal), 1 Assistant Chief for
O Management
f ) 1 Chief, 1 Deputy Chief, 1 Spectrum
(1) Policy and _ _ )
f Rules Policy Deputy Chief, 1 Technical Rules
| L Branch Chief, 1 Spectrum Coordination
. Division )
c Office of Branch Chief
. . 5
e Engineering @) . 1 Chief, 1 Technical Analysis Branch
s | And Technology | Electromagnetic

Chief, 1 Experimental Licensing Branch
Chief

(3) Laboratory
Division

1 Chief, 1 Customer Service Chief,

1 Technical Research Branch Chief,

1 Auditing & Compliance Branch Chief,
1 Equipment Authorization Branch Chief

Office
of The General
Counsel

Front Office

1 General Counsel, 2 Deputy General
Counsel, 3 Associate General Counsel
(1 Counselor to the General Counsel,
1 Chief Diversity Officer), 1 Assistant
General Counsel, 1 Senior Counsel, 2

Special Counsel
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(1) Utigation
Division

1 Chief(Associate General Counsel),
2 Deputy Chief(Deputy
General Counsel, 1 Trialand Enforcement,
Appellate)

Associate

(2) Administrative

1 Chief(Associate General Counsel),
2 Deputy Associate General Counsels.

Law Division 5 Assistant General Counsels,
1 Assistant General Counsel for Ethics
1 Inspector General(Lawyer), 1 Senior
Audit Advisor(MBA, CPA), 1 Specia
Office Counsel(Lawyer), 1 Chief Economist(Ph.D),
of Inspector 5 Assistant IG(1 Policy and Planning(CPA),
General 1 Universal Service Program, 1 Audits(CPA),
1 Investigations/Counsel(Lawyer),
1 Management
1 Director, 1 Senior Attorney Advisor,
Office of 2 Legislative Analyst, 1 Attorney Advisor,
Legislative 3 Congressional Liaison Specialist(1 Lead),
Affairs 1 Administrative Management Specialist,
1 Special Assistant
Office of The . 1 Secretary(Lawyer), 1 Deputy Secretary,
Managing Office of 2 Associate Secretary(1 Inforrretion Resources,
Director Secretary 1 Agenda and Publications Group)
Office of Media 1 Director, 2 Associate Director,
Relations 3 Audio/Video, 3 Web Site
Office of
Strategic 1 Chief, 2 Deputy Chief,
Planning 1 Chief Economist(JD and Ph.D),
& Policy 1 Chief Technologist
Analysis

Office of Work
Place Diversity

EEO(equal
opportunity) Program manager, 1 Senior
Legal Advisor, 1 Office Automation Clerk,
1 Staff Assistant

1 Director, 1 employment
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@ Rulemaking &=}

71E0l & FCC YAFEA A A="NOINPRM-Order'2t= 718 718421 3¢
AZ A9 A A= Public Notice(PN)' &2 ‘Notice of Inquiry(NOI)' 2, &
B FA teiA ol E A7t 9HE Fele Blo] FHAoth + WA B
=‘Notice of Proposed Rulemaking(NPRM)' &2, NEA AAE dAHoZE J=
FCCY 13 1Aste 9&S gt} HF 249 113 oblH FCCr} Aljtsh=
Faolmz 7} o] FA = R E NPRMoY tgh 9 AS A& 4 Aok vt
92 FCCE ‘Report and Order(R&O)' & B3l 15 3% A7 A8E =
THoE Aestal 54 olgrol tigk A TR

olg gt 7|29 37FA] Aol tlEe] Had 79 Further Notice of Proposed
Rulemaking(FNPRM) ¢] 3712 4% a1, T3+ o] 37F47FNPRM and Order’

A e FHEHeE FA ERE s o

|

<I 4-9> FCC Rulemaking X} 2! LI

Cal -8

O PN

- 54 FAol| tste] AES AAAY A F HAo|qro] thik
oJAS T3] fIg HHoE W

- #1993y Bureau, Officeol 9J3ted tiFolAl 7]&e Fstq=

PN(Public Notice) ARy goz 31 2 dS de 9 43
52 NOI(Notice O NOI
of Inquiry) - A BEAS A g ARy a3 wiy, A

FAl tig oJHs Ba2 & W 52 FCC RuleZ 312 }1
Ab owatA] 2 Aol e AAS Abstaat & wf

- FCC Commissionerd] W#Hdl| oJafjxint oljg} 93o] @
o M= 24

O PN E= NOIE BallA oAbty ods sl o5
AES F NPRMS ZHlste] 2

O FCC Orderel] thajx §73-& AtsHA ‘/} =2 o]yt At
A AZE JHS Tl As

l:H

NPRM(Notice of
Proposed
Rulemaking)

o=z 3

-'?U




O FCCE NOIZ 531A Al7E ol%+& NPRVMOE Fe3ha
olg} FAl A7]E A2 olfrell thsiA NOI9| #AS o

AE
O NPRM =& FCC Rule®] M7S Ats of Wiy

O NPRVIE 5314 249 olsid4h4e] 988 AES ¥ o5
J9F F A=l AR olnel dsel Baw B

FNPRM(Further FNPRMS FH]5le] BHE
Notice of Proposed | O w4 FNPRMS NOI2F NPRME S3lA A|71E o4& ©]
Rulemaking) 9lo] AZE olgrell Uik F7HAQ s 73E AT

O FNPRME $1€3lo]l AIRME A ES TS Wk 3
I gEoERE o Be A8E A7) 98 Ad

O NOI, NPRM, FNPRME B34 38 & ARdtet 7t o]
al A AL AEF o]F FCCE R&OS FHIsw
peid

O R&OE F3lA FCCe MEE 1AM =AY 52

R&O(Report and 718 TANES 15dtsE 44S w7l g oYW
Order) R&OZE &8 MES olsrol ek NOIY A4S 278t = &
A

O &, 71& Rules /W8sAY, MASHA A, F712 A4S
WES ZAAsh= 59 AR FFoA Exye e 2
2k, 33, 4219 R&O=E 7hs

O oJag A= R&OIA A" ARl Wh2o] Qe 7%,
Federal Register(#H)d] RRO7} 528 J=22E 309 o]
el A4 39S & F e

O MO&0O+= Rulemaking Axzjell e LS AFIAL,
decisions W7st7] 93, A4 HLES FA-ARS7] 93]
T decisiono] & reviewE A%-817] $la] A8

O F HA 3& A WA MO&O7} HHE % glon, ojuf
Order on Reconsideration €& Order on Review <] T2
A3t Aol AHE R

PR(Petition for
Reconsideration)

MO&O
(Memorandum
Opinion and Order)

L
-
=

919 <E4-9>2 o AAE TAHo|m £ o HPstn k. AT of
del [2R4-1]o14 2 4 95o], FCC Rulemakingg 91814 olFolAE
NOINPRM-Order A7l #3A140] A2l 3714 7] the 4912 seisi
e 714 Qubsoln BEHQ WH F WHAolth Ao RE FAL B

A7 olsl #AIAE ] FCColl 712321782 $13F petitions 3= o Al2He . olsj+
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AAEETH petitiono] HFEHH ol thgt tE ol uAAES AAE HTdt
i, o]E HiEeE Y A BE ol iAIRES oS A4sk= Notice of
InquiryE sl g5t e Aotk dtA|ut HE=A] petitiono] 918 ot
oj7lo] 7Fsd A otk [Z-31]oM & S0l FCCe= Al Fad 9
A od ARlell ighrAAR S 913 JAe AT & Aok 28 FCCe 1
A 3o MFE A7) el 3rF ®WHFsE ARl thsiA
Rulemakings A2 = gletl, [274-1]9] 9% FRAM B F gl%], o]
3t 7-$-Public Noticetk Notice of Inquiryell &3k o174 A3 {lo] vl= Notice of
Proposed Rulemaking(NPRM) 2.2 doj71A] == Aol NPRMOIA A 7]3F 42
o] ol thaiA oA ol HAREY dAs AT

() FCC Orderol tia APH4IAL

)= 34 21 (Administrative Procedures Act) dkolld BAIMS o 92 3}A]
e &, olalFAAR= FCC Orderg o] A& 4 Ut FCC Orderel d

District of Columbia Circuit)oll W= ™, FCC Orderg A|43F BARA= Order®
A3 off ZHl N WA Bolole wyirhe orle] AnAAL sHAok Ak e
U it 534 ESE dfivhe Bt ARl A 7AE BAshs AL oY
o ZARRRE FCC7F AAle] W AelE Aadlal, A dae EetA ake
B, FAAS AR FEeA daAAd, R AME 3
AN sfokst] RFOH A Hol3 oF BAEH BHOE PFALE UF
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[22! 4-1] FCC Rulemaking ZA} 2! Lf

0o

Step 1
FCC acts on its own

Step 1
Petition for Rulemaking

Step 10
Congressional Mandate

Step 2
Public Comments

Step &
Dispose of Pefition
(only an option for Petition)

Step 3
Notice of Inquiry(NOI)

Step 3
Notice of Proposed
Rulermnaking(NPRM)

A&: The U.8. Federal Communications
Commission: Structure and Functions(2009)
Federal Communications Commission
International Bureau

Step 3a: Step 3a:
Dispose of NOI NPRM
Step 4

Public Comments

Step Sloptional):
Further NPRM and/or Report & Order

Step 6
Report &0rder

Step T:
Petition for Reconsideration

Step &
Memorandum Opinion & Order
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Fol 2% 9 s

9195 el
Commission
Meetings

o31}k3) o) F7) ¥ (Federal Sunshine Law)oll &17, FCCollA] o]
Folz| tRE2] 3ojo] PHH Aghe dukolo Al F/h ).
A3 slo] 9L AntFR AAEH, FCCe wlde] tho
A2Ed= Hojm 159 ol AAEHL. FCCE wE 15 3
oo A 93] 39 F Fof JAEA A S Wi, 3)o=
INE dH o= 311, George Mason University9}e] S1A1S
53l FrE LiveZ% AlFH AT I7IREE, tje=4 3], 7]
A F44 vid, FCC WF-A4 AJAF 53 Fed ko b
gt 3lojo] dEiMe vlFNE WPHch ol disiMe 7t
Bureau % Office B3A7} k9] vl37) RS AH3)a,
Office of General Counsel(OGC)oll A Z+ Bureau % Office?]
HF7) 2740 dist ¥4 S HES. 0GCY AEZ}
EUd FCC YYEo] FHIERE S HE2 o v/ o
15 A5 @t wghA vlgs) 5= 7 Bureau, Office
2] FCC $19E0] 3 A4st= Aolgl & 4 Slth

Aukele] | HAE
Submitting Public
Comments

AR el mErh=s 27 sholl T Y3 A S
=3 5 ok AL FCC YIAIEE F3 AEd &
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Filling Complaints

e f&o wel FCC Consumer and Governmental
Affairs Bureau ¥ = Enforcement Bureau’} B33t} -9
< 53l TAZ ASHAY, [}, FCC YAIEE B3l A&
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AIH BEE EAL E ARES N300 228 08 A2
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S Wakahe 23t g AHH B A, FOOE WIS §A)/23)
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A

HE S H3|3ly] Mo, FCCE 183t ZAE Hohs olfE Yehlle 43S &
gatoiof gt WA= 30 gtell A3l SHste] SAS AEstoioF d.
ol d3)el gdE BE ARelM, SHAYS 437t It 5
o tiaiAe thdek EEo] o]FoXIt}. Media Bureau?} gk # %o
M= Adsfel =5 o Atk HFHRA FCCo 24l s
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g Ak FA7} o] Foll W= HE 30 Wl sfoF gt

FCCel 3919

A
i, WA 2A7E B8 glon,
o (RE) o= FEE= A
19343 5415 (the Communications Act of 1934) #5(c)zoll oA ¢35 Ast
o] dR-E 7} Bureau Z-& Office?] Chiefoll o] dale] $3] @dtoz YAl 4=
QA st ok whebx Agkei el s A" AR FCC #1937t obd,
Bureaut} Office®] Chief &2 1 s}EEAA o]FofZ Holgt & 4= Q. 1
- Chiefoll Al Agto] F-A=tar siA 250] ZE Lol th3l] A Pl
A= AL ot A o] Wl delMe FEslAnt, dutdor FQa3)
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Y9 EAHo 2= o] B3 7} Bureau & Office?] Chiefa #4l9] o
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52 Officed] ChiefdlAle 1o 83t AUy F = mET 47 CFRAAM=
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T3 o] M= 7 Commissioner 2 Boards or Committees of Commissioner
o tigt A94-e 2¥3TH =4, hearing AAate] F7HZ o gk AU L=, o]
Wpo| &3l= e Chief Administrative Law Judgeoll Al $19E ) Chief
Administrative Law Judgel Al 9I1Q=A] & 24 tisiA= hearing 4
FHAE #Ag o] dghe T Al5(c)xol BAIE A a1, FA A%
W A7E B AR 4090 oAt Fofdnh AR, HE ARl it reviews
g Aol o] W o] &dt= A /i Commissioners 2 Panels of

Commissionersoll Al 9 gt}

(F 4-11) ZSH{of CHEH AfZ

T M AH|
O NOId| tgt & FRE(AZ7]8 ¢17))
Public 5 3)o]UA | ex) Mobile Wireless Competition(09. 10. 09,
Notice 2 HA 20| | DA09-2207), Wireless Innovation and Investment(09.
#AHHFA | 10. 09, DA09-2206) & NOI 5
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ex) Connecting Anchor Institutions(09. 10. 08,
DA09-2194), Impact of Middle and Second Mile
Access on Broadband Availability and Deployment
(09. 10. 08, DA09-2186), Addressing Challenges
to Broadband Deployment Financing(09. 12. 18,
DA09-2610), Support of National Broadband
Plan(10. 01. 13, DA10-61) ¥ ZHWE 5

O ZAmYgA 5 34

ex) Broadband Radio Service Licenses(09. 10.
08, DA09-2169), Supplemental AM(09. 10. 09,
DA09- 2196) ol tish AvjdA

O A8 3%
ex) Broadband Task Force, Status Report On
Feb. 17 National Broadband Plang % a}H09

A Fx 2
F{Nlews FOC 5o 09. 29)
clease
2o o
AR 5 roc 952z @
ex) FolQls ¢ B g d*(Broadband Access)
of digt A FN(09. 10.06 5)
O Wireless Telecommunications Bureau Chief<]
Bureaus Mobilitie, LLC/Flash Technology®ll &+ Memorandum
Mermorandum Chief Z2] Opinion and Order(09. 09. 29, DA09-2072)
Opg%nerand ’\ge:r:]?;niﬁg] O Broadband Division, Wireless Telecommunications
P Order Bureau?] the deputy chiefe] Brantley County

Board of Education ## Memorandum Opinion
and Order(09. 08. 31, DA09-1972)
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A3d Ofcom vs FCC HInEA 2 AXH &

(E 4-12) FCC2} Ofcom H|x
T FCC Ofcom
<A Communications Act 1934 Office of Communications Act 2002
28]
=0 1934 2003
A7
Office of Telecommunications
=3 Interstate Commerce Commission Broadgisr::rr;gi;szf:dards
o] A i
]: (Us PO.St Off|ce? . Independent Television Commission
713 Federal Radio Commission Radio Communications Agency
Radio Authority
ol 5 TV, 2, §74 B2, F3i5
H]% }\] ]—ETOH}H X}—BE:‘ g}]\ol 4??_1]9— 330111—7 045,"0194 O]O] Z—Z]:ﬂ]—
=i HREE A A2 ) F ol A= AuAal = 1o
o T des AE AL FAFo2H DA
Hass A L] ol9)e 21417
<grj A=> <5 AFH AH>
OESE T A DA F34 o4
43 @744 43 @HAY -2 3
oy | @FTee 587-EBH olg @332
o @w|tjo] 3 @2H|A}-o] 82} BT
®FTNMAT TEHR w454 WA 2AH At
®FCC dth3st AAA 7=
Ofcom Board(¥1€ 99 714 7Fs5)
4 Commission Executive Committee
- | € R Operations Board
2 olicy Executive
;] 12 Board Committee
A
Al U} 7 Bureaus
; 870 ©¢] Organizations
3 11 Offices
2)
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Ofcom Dftel, BSC, ITC, RCA, RA 57} 7]®o] 5§=]o] 2003Wdel A4 7]
#Ho =, 949 57 71#Eo] A7 HAsH 45 Ofcomelgts dd7|#S T3l
A FE3E BRA £ HHE w9tk FCC= ©e] Ofcom o)A
AE7A 71 e olz} o]A}g](Ofcom Board)E F3ll AMAAE 317] wjiel 7
A vlgk A4S AYa it T3 Ofcome] Chief Executive?] 9H
R-oA BA7F 7Fssith. FCCeF 22 Ofcomd] GArARAES & F7)Zolzt

flo
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£ Aol QuAoE ofud SAE W] SAARE FCCRTHE A%a A2
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4 =4 Networks HeHE e
0 Open Devices

Open DevicesE AH|AZ} o] &35t1A} dh= ojwdt dr)7|s EX YES A
ARiA ol B&5)A) a1 AHgsolor 32 oelditt. ol @A Akix WA A

ATt EE71E Fdsiok sk, Al fERAelAE dEvIE VIEAD AL
Al Y AR FEE) A3 Ao 71E FLr|S aE Besta WA
& A Ak o] e Hx, FARE 5 977 4 YEAS AFgAet

A d249 F JE= 383 Carterfone Decision(1968)S F-A Holo] &
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A8k ) d 024 Mobile VolP &, Wi-Fi &, BEFEX £ 5 7]& o|5EAAIA

7b s18stal A o2 At ofEEA 1A BT offo] keIt
o Open Services

Open Servicese WEYZ AFAAZ} A3xFe] Ao Q7o) thal a2 8F
3 28N T MHIAE oA o7 AlFaof g owgit). dAje}t 2ol A}
24 S T AR AHIEE Agste s YEAS AR -4
A £ 712 Sealel] §17] wiEoll Open Servicese] =Y F718 Q0 Afnjx
A = 8 AT AR 712 AR §5 A€ S5k wetel @ Aol
o B3 At MEAD AMdAkE ARl E S8 @717 M= AR|27L Thsel

71E AASE S5 Al hsdtke 7L st gk

Y
l—fO
N
2o

o Open Networks

Open Networks= UIE$ A AFYAL7} A3ALA Al VIEAE 7iste] we] ofd
Aol Mt FEHES JFH o AFsfor TS onigth. AR o] F&2 U

ENA AMAATY] 5 AZE 9 FeET oF3) Hol i i Au] o] &5
A3t HTAHEL ofFg Hol YA ok wTel F49 AT AT fArs
Moz 58 & o, 7|A5 A glo|s 74 MHI2E AZE 4 UA drt ©]
g 53l At AFAE V1€ ARAE T A M E A Ao ERleht e
S UESNT o= 7|E AR F578A 0] 7hs s AA |t

o



[E4 4] 3GPP £ ¥ #¥ F35 Eulo|47 (21GHz S-band F4l)
1. 3GPP Banddll tgt UREAQ ALg}
1.1 3GPP Bands in RAN4

Bandz} 32 Fat7t Aold te v, duplex Aol weh A3t o
go] ME T2 FIFE AMESe FOD WAl H A 8tde] 2 F4E AME-31E]
ARPo. 2 g 813s FEsks TOD WA o2 v 4 vk @A) 3GPPall= &
64707k21¢) Band7t AE ¢ Ui, olF Awkl 327H= FODol| &=l L,
U] 3270= TODel &30l St

dutHo g BE 3GPP bande A9 7|Hke g Aeojdnth. o7|M A qolzt g
g giS olopr|sle Aeg FA AY 1(Region 1 EU, Africa), A9 2(
Region 2 Canada, America) 2 A9 3(Region 3 Asia) &2 Y& 4= 1S A9
t} 3GPPIA = A= =LA RF, RRM % UE demodulation performance 3
7FAlo]aL o]F 3GPP Band= RF o wig- 243 dAlE] A &8 RRME
bande} FHE Fio] & 4 oy F7 oFA Ao(mobility control)S ¢t
wate] =4 (measurement) 9t B-& #do] 912 demodulation performance:
ZIAN S 40719 4] sl B3 774 2 3GPP bandehs LAl #¥o] Qi
webr Aol e 7F2-2 band-agnostic 3 #FA tHFARGA B 4 Q.

12 2% band®] A

kAo s M2 bands T4 AMAEC] A2 T W ol sl £53
371 SsiAM theol An. Zt A9, S7pEE S 9

3E FIFE AR o]5EA AS dhe AR E3 T2 y] wie]
2 AR Y52 ste] BEE Work Item 3-8 Study ItemS #l¢kskar o]d)

X
ol
o
d
fl
il

mlm
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gk Editor 9 aY3h, FHE Network vendor 22 Terminal vendors©]
3l RF FZ0) thet AFE WgPgoza o] FojZt}, o9} e 7Y A
~] Network vendort} terminal (UE) vendor 52 AF41E9] oS $18iA &
Aol tigt 71&4 FAE A&t o] #A1E<] Working groupel A consensusE
Aol agreementE F3aL ©]F Al agreed ® #A1E°] technical report e = 1t
0] 1 H ;T A4 frdEHe dHE EFo| o] Foih

2. New Bands A9

2.1 New Bands in 3GPP

tS-& HZ 3GPPA =99 Af wi=Soltt digkz el W& 2 ## Technical

Report & EAsAH.

S-Band (B23) :
Band 23& HulolA 2GHz S-band oA LTES $18+ MSS(Mobile Satellite

Service) ATC(Ancillary Terrestrial Component)ell that Work ltemo|th. ZHH
Technical Report= TR 36.8110]t}.

L-Band (B24) :

Band 24= HEv|oA 1.6GHz L-banddlA LTEE $3+ MSS(Mobile Satellite
Service) ATC(Ancillary Terrestrial Component)oll thgh Work Iteme]c}, & ®
Technical Report= TR 36.813¢|t}

E1900 (B25) :
Band 25% =1]¢)A] PCS WM=9] Band 2¢] 5MHz G block 37}et Extended

1900MHzellAl UTRASF LTEE AHEE 729 #d" Work ltemelth. ##HE



Technical Report= TR 36.818°]t}.

E850 (B26/B27) :

Band 26/27-2 800MHzol 4] globalstAl HA 1= band5, Band 18/19 Tl #
sk Work Itemo]t}. Band 262 Upper E850¢]31 Band 27-2 Lower £8500|2}al %
gt} ol EAY AHHE Y2 FE Upper E850t] o]aL o] o= b=, A
B s 5 oAy 57k Furt o 238H 0] glo] A9 Coexistence issue
2 Duplexer °)4F So] B& 71<3 A7} Dt} Lower E850L F2 ] iDEN
ARAAFE 0] BAlo] Sle ot

UMTS/LTE 3500 MHz :
3.5GHz A LTE 55 AH&3l7] S8 Work Itemeo]th. @A) #A Q= AMdARE
AE o] NTT Docomo AEo|tt. ##HH Technical Report= TR 37.8019]t}.

800~900 MHz Interference Issue

Sk=ro] LGU+SF KT tiYollA 9] ZHEEAS Y5+ Study Itemo|th. dA] &
900MHz 7H3} 2Fo] =2)7}F X&) Folm HarmonizationZFsAdol ith EAl] &
@& Region 2 ¥1=2] Band 59l &3 LGU+ 318k <3} Region 181 =<1 Band
8ol &3t= KT 743 tj9o] 5Yg Band$l Band 8Ujo] EA1gtth= Aolth. A=
A FYL3F Regiono] obd 79 th3dl Coexistences Y Aol deploy=
7Fs7dol w5 A7) w2l d7+E Aol itk 59| operatore] 277F A &
& & FL AGelM AREshe Fakg td197]2] 9] Coexistencerto] A Z K5 3)

o & tjgoz AAH 3o webM T AHo] obd Band 59 Band 89

Coexistence= 7.3}8Fo] gk Mi= <to]] 5% S0z 79 wj$- B35 TA|E oFY]
g 9l

Wb Duplexd T8 WS 4= glo] OOBE &2 Spurious Emission ol Sl
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©14 ~50dBm/MHz %o} #}-8-0] vi$- challengingtt.

A 3GPPAA =9Ha e 7He KT o A&k} L.GU+ @ $2lxte]
Coexistence, 18]a LGU+ A3k} Public Safety &2 PPDR #t3+2] Coexistence
7} = A

[I2] 800-900 MHz CHO{OIA X|eied Fups it o e 348

824 839 849 869 884 894 905 915 950 960
B5 Band 5 (UL)| New Band 5 (DL)| New
(R2) 824 ~ 849 IMT 869 ~ 894 IMT
B8 Band 8 (UL) New Band 8 (DL) New
(R1) 880 ~ 915 IMT 925 ~ 960 IMT
. A (UL) B (UL) A (DL) B (DL) C (UL C (DL
SKT LG U+ SKT LG U+ KT KT
824 839 849 869 884 894 905 915 950 960
A/B/C: Operators R1/R2/R3: Region B5/B8: 3GPP Band class

APAC 700 MHz (B28)

[12]] APAC 7000{A] FDD2t TDD O|A{2Q] Fip HHX|T

102K 3
5 1
| =an= N
:3{ :!; aus PPORLAR
r4 Z
MH
FDD frequency arrangement :
PPDRILM
TDD frequency arrangement R
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rol

ole] A4 Digital Dividend 1 698~806MHz 7FA]12] 108MHz th¥ =S o] 554l
o7 A8t = Work Itemeo]th. o]= 2010 9€ 13¥ AWF 9%} 3jeoA AA
H Algtoln o] AXALES 3GPPY HHEEte] A= Band definitiono.Z F8Y3
oty F& olg] o] FEH W=o]} w=F 2]2] Region 29142] deployment
T 1 S o} ol 2 APAC 7000049 FubE Fuj ot

Work Item £& AlH-& 20129 3¢9 RAN 553 3lejo|tt. #&E Work Item
Challenging pointe o} ¢} Zt}.
*  Challenges
* UE reference sensitivity and duplexer design

+  Coexistence requirements with broadcasting

* Regulatory

Ol

M, B Qe S R Sk ofelst otk
* Country : Australia (late 2012), New Zealand (late 2012 or 2013-2015), Japan,

¢

Korea

* Supporting Company : ALU, China Mobile, Ericsson, ST-Ericsson, HiSilicon,
Huawei, Motorola Mobility, NSN, Nokia, Samsung, ZTE, KT, LGE, LG Uplus,
LG-Ericsson, SKT, ETRI, NIT DOCOMO, NII Holdings, CATT, Qualcomm,
Nokia, Vodafone, CMCC, KDDI

A F2 DTVE APAC 7003H] Coexistence® AWG ol A =9)3al 1 An=

3GPPol HId3l= FHlZ =97F A3 o 3GPPAAE DTV 9 FHe tt
2 W= &, £3] Band 26/27(E850), Band 18.19 (Japan Band)2}2] Coexistence

@] A9 DTV 54 tid ez wAsE vel o 214 gol tig =907} ol
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.
o

Pt o] &Y Fol ArH2]. TN = nle} o] IMT UES OOBES TV
FANG S Hodhr] 9a A A doem o] e 694MHz o]t =
-34dBm/MHzZ B34 It} o]& DVB-T WS AMgahs DTV $417) Bs s
3 FAoltt. 2y Y ATSCE AHRE 4 ~698MHz 744 DTV 41
o] FalA U 694~698MHz Ate] DTV 4 o 74 &8 gho] &

A A B2 el

[2]] APAC 7002t ATSC DTV =21Zte] ZHY JHE=

DTV band | IMT UE band § IMT BS band
DVB- ' : '
(VED DTV band - i.‘-‘
(ATSC) | P
IMT UE OOBE _‘_._._E L’ )
ToprotectDVB-T 2 dRm/MHz |

T ——
-34dBm/MHz  No agreementin
Thisrange = ‘auard eand

r!ﬁq{MHZ} 594 693 ?[}3 ?48 753 m‘%

2.2 Coexistence

AZE MES A o 7P BAlS 7HAoF sh= F-do] A W= Ful F2

o wl=9}e] Coexistence issue ©Jtt. FE AFAAFY
deploymentell #&H ojgrolr] ol & 0] 3 ME=R Band 37} YEol|A A2
7% Band 3 coexistence in Japan 3 72 Work Itemo] =& v} lom H
3 2194 FDD ¢} TDD 7} 2] deploy® 7$- FDD/TDD Coexistence in Band
38 and Band 7 7} ©]477F ® u} gtk 28]a ghe] LGU+SL KT 7} AlE &9
w2 ) 9dQl Band 54 Band 8 Coexistence olq7 SA] 7H] A4 Study Item
FHE =97 I Folth

otg) 2 HZo| =99 FDD new bandZ Coexistence 59 B4 oA Az



gk Aojtk. 1A BH L-bande FHE T 3GPP band9h= & ©l4t7} §1&
Y GPS9}e| Coexistence?} ol477F AT S-band9] 7-¢- Extended 1900 band
2l Band 259}¢] Coexistence = 13 B2 A7} =t o]+ Guard band 7}
5MHz %ol ¢F =7] wjEo] OOBE (Out-Of-Band Emission) T+Zo] ©j$-
challengingall %71 wiiEelty. @Al 1995~2000MHz A Gol|A=  linear
interpolation 22 O0BE®] "ojA|+= o)1l G-block?l 1900~1995MHz ol A
= -40dBm/MHz¢+ -50dBm/MHz 7} @9 Fo o™ Band 2 Downlink$!
1930~1990MHzoll = -50dBm/MHz7F #4222 Aaf|# St

[2&!] 3GPPOA| =2|=|= FDD New band 2 2 0|%

L-band(B24) E1900(B25) Shand(B23)
Reason : FCCATC order

Reason : FOCATC arder Reason : FOC 800 MHz re-bending
/\H?:]‘ﬂ : Lightsquare ) AIAXF : Sprint K\/L;OQIIP ITGI mﬁa&slmmst
MeinIssue : GPS Bladking Mein Issue : Duplexer / REFSENS nisse: ence

AMPRNS-11/12)

20VHz
BRU e B2DL
(60VHz) (BOVHz)

67 SMz—» 5VH
| E!24I1| B4 UL B25UL F B50L
(34VH?) (34VH?) (65\VHz) (65\VH) OV
@ o ) > » s © ant 8 AR
5 2 5 3 a o 8 8g| 3 8|8
4 = a o = 12 = Z=z| 2 EE
N N g
o
=
I TemeStar
Region' || Region2 | Region3
E850(B26/1B27]) Europe || Arerica || Asia
AIZXL : Sprint
Main Issue
B26 : Duplexer / REFSENS (Band 8 or Band 5)
Coexistence with adjacent systens
B27 : Coexistence with DTV, Band 5
w DL
(3BVH) (BVH)
w | 2| oo BSUL B3DL
1 1 (36VHy) (3BMH)
WO ® MO ® g O © © ©
S2 X BIWBIR @B 3
ZZT £ ZTEBE= ==z = = =
IIT I ITIT T T T I T I
NN N NNN N N N N N N
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2. 21 FDD/TDD Coexistence

A7) =9 1 Q& FOD/TDD Coexistencet ZA the 37FA|7F Utk
Band 7 Band 38 in 2.6GHz
Band 1 Band 34 in 21GHz
Band 22 Band 42/43 in 3.5GHz

o] oA FE FHIA =1 9+ Band 7 I Band 389 tiafjA] Lolrd

e 2.

FDD/TDD co-existence between Band 7 and Band 38

Band 7 and Band 38 are fully allocated in Sweden, Norway and Germany
The TDD band 38 is located exactly in-between FDD band 7 without guard
band

How to handle the coexistence between adjacent bands ?

Decrease the power of the aggressor (not an option for the BS)

Frequency separation

Agreed coexistence emission

FDD (B7) to TDD (B38)54 RB restriction for 15/20MHz CBW
(2550/2555~2570MHz)

TDD (B38) to FDD (B7)54 RB restricion w/ 5MHz Guard Band
(2595~2615MHz)

2.3 Identified Issue Coexistence with Band 2/25

Band 237} Band 2 / 259}29] co-existence issueT= T+ o)A o] 5 MHz ol



ote]o] dwkd o7 AL x= -50dBm/MHze] UE to UE coexistence requirement
= Ag317] vf¢ ojH}. weba 3GPPAA = o] thddl i3t spurious emission

requirementZ linear interpolations 283t X 3-194 HE nie} 2o
-21dBmoll A -37dBm7HA] 1MHz 1A o2 o)A A3 AT

[Z22!] Band 232fBand 252|coexistence 0|1+

E1900(B25) S-band(B23)
Reason : FCC 800 MHz re-banding Reason : FCC ATC order
A X} Sprint AL} TerreStar/DBSD
Main Issue : Duplexer affects Main Issue : B2/B25 Co-existence
REFSENS result in A-MPR(NS-11)
20MHz
B2UL | B2 DL N
(60MHz) (60MHz) NSA1 ] R
B25UL |V B2sDL A D E S
Mz € @) othL UL 0DL DL
3 - g3t 8t S1ET8
o jon o ag| o| © o |o| o
=z S z| = z|z|=
2 DBSD
Z
I TemreStar
2.4 Identified Issue Deployment plan
AA7FA = MSSeF ATC Atelell gRlE Fa3k 1My olfre Jle 222 43A

ST}, S-banz FE 10MHz thelZol tiat F3l5 A8 Ade AAE o AR
Fol AMgaRe 499k A4 %, 914 Bol irolA AMgeie 4

o} ofa) 4714 AL F AU e Aelsh mE A4 %, 940
./1‘:

e Prolr] Abgake Bl g

oHd
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Scenario 1: Maximize Terrestrial Capacity

(19 %)

Scenario 2: Split Capacity

Forward and Reverse Link

2180 MHz 5 MHz 5 MHz 2190 MHz

P

Forward and Reverse Link

2180 MHz 5 MHz 3 MHz 2 MHZ2190 mHz

/ Satellite
Carrier

Scenario 3: Maximize Satellite Capacity

Forward and Reverse Link

1.4 MHz 8.6 MHz 2190 MHz
2180 MHz

Satellite

Carrier



Scenario 4: Interference mitigation scenario

Forward and Reverse Link

2180 MHz E,f:l K=2 K=3 1 MHz
2190 MHz

3 2.1 GHz New S-Band in Korea
31 YyatE

St T ARlE Z 5 AulE tulo]A9] BE 2 Q3] Euld EgHo)
ZZgo| w2} High data rateol] Wt 2771 S71skal Qe FA0lth o]¥e &
TAFG th-8-317] 984 = Radio Access Technologyoll 4 spectrum efficiency
£ Sge U] Aoy SEA o Z o237 A4S ghell A9 248 Jdva By

itk webd Bk A0 WEel Fus GES ST ool thFssi

« PNE T AY

* Total 668 MHz frequency is required for future use
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* 168MHz until 2013

* 108 MHz in APAC 700

* 60MHz frequency in 2.1GHz

* 300MHz until 2015

* 140 MHz in 2.6GHz

* 160 MHz in 3.5GHz

* 200 MHz until 2020

* Additional bands under 5GHz

oj9} e wuld NE Fup¢ Ao H-gste] @Al 2719 Work Itemo]
3GPP RAN4o|A =91 YAY 77k mldd =9E o Aotk 2719 Work
ltem& S—band LTE in 2GHz in Korea £ APAC 700 #d¥ }Fo|t}

* Sband and APAC 700 MHz be discussed in 3GPP
* As part of government spectrum policy
* Need to standardize these band prior to other countries for Korean technical

leadership

3.2 Issues of S-band in Korea

S-band LTE in Korea®] 7%, =2 BF FEZ AFGAL 7R A29A4, @
2 A 2Y A7} co-sourcingdte] W2 A]7] Stoll S-band ¥F3}+ES Fh=o] Fra)
He EYoltt. #-AE Work Item Descriptiono] RAN4#61 Nov. 2011 at SFO US
oA EE YT 129 RAN Plenaryell A 32 W3t d o Foltt. oo #HH F

—_ =
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Korea will initiate Work Item on 21GHz Satellite band at 3GPP

Work Item is under preparation for the coming 3GPP RAN4 #61, November,
2011 at San Francisco, US

Main issues

Which band to define as new bands

Sband ¥%x &7 (30MHz x 2)

UL : 1980~ 2110 MHz, DL 2170 ~ 2200 MHz

Extending 2100 (90 MHz x 2)

UL : 1920 ~ 2010 MHz, DL : 2110 ~ 2200 MHz

Duplexer filter feasibility for Extending existing Band 1 (2.1GHz)

Rule of thumb : duplexer filter bandwidth is feasible if the ratio of channel
band width over carrier frequency is less than 4%

For example, fc = 700MHz, Channel bandwidth = 30MHz, then 30/700 < 5%,
thus it is feasible

De-sense issue

Since UL-DL center frequency separation is 180MHz which is 9 times larger
than the maximum supportable 20MHz channel bandwidth, reminding that if
frequency separation is over 5 times larger than max supportable channel
bandwidth there would be no de-sense problem, it can be concluded that there
would be no de-sense in this frequency allocation.

UE RF Respect

Duplexer issue

Single or Dual Duplexer?

Coexistence issue

may not be major issue for Region 3

Global Roaming



Harmonization with Region 2 S-band (B23) ?
Coexistence w/ B2 or E1900 (B25)

Coexistence w/ MSS in adjacent country (mainly for DL)

[22]]. S-band in US 2} S-band in Korea Il HYX| H|u

22 179

10 08 00

E1900 UL E1900 DL Region 2
B2UL B20L i North America .
18501910 19301990 20002 2802
E— L =20
i Region 1/3 -
ELOLL | 1000l
BLUL EU/ Asia BLOL
o0-100 2 aw-a0 A2
18 191919 1919190 2020 21 AR '
5 101520 80909600 1020

Freq. (MHz)
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