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SUMMARY

1. Title

A study on the trends of the enhancement of digital terrestrial television and
new additional services

2. Objective and Importance of Research
o Objective of Research
- This study aims to explore the trends of the technological advancement of
terrestrial DTV and new additional services.
- The study aims to research the introduction of new broadcasting
technologies into Korea and how to facilitate national broadcasting

industry and related industries.

o Necessities of Research

- Digitisation of broadcasting is under way in many developed countries.
They are also preparing the next generation DTV and the enhancement of
the incumbent technologies with the analogue switch off. The Korean
government aims at the analogue switch-off by 2012 and wants to be a
leader in the international broadcasting market. Thus, the broadcasting
technology development trends should be investigated to strengthen the

national competitiveness in the international broadcasting market.

3. Contents and Scope of the Research
This study covers the following area:
o The trends of the technological advancement of terrestrial DTV and new

additional services in Korea and the advanced countries

o The current situations of terrestrial DTV industry and policy in Korea and

the advanced countries
o Foreign cases of the broadcasting technology test centre

o The 2 study groups composed of about 20 experts researched technology,
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industry and policy in the broadcasting field.

The broadcasting policy and service institutions in the UK, Japan and

Netherlands were visited for the research.

. Research Results

In the US, the ATSC M/H standard was determined, and the ATSC is
preparing for the new standards titled ATSC 2.0 and ATSC NRT. The
standards aim to improve the mobile capacities, non-real time broadcasting

and interactive services in the ATSC digital TV system.

In Europe, DVB-T2 was developed and introduced for maximizing channel
capacity. Specifically, the UK introduced the DVB-T2 and MPEG-4 in

London and Manchester in December 2009 with the analogue switch off.

The European countries prepare to offer the combination of the terrestrial
broadcasting and IP services such as the project Canvas and HbbTV
(Hybrid Broadcast Broadband TV).

Japan is preparing the next generation TV such as UHDTV instead of the
enhanced services like the ATSC 2.0 and DVB-T2.

China is pursuing its own terrestrial TV standards like DMB-TH, which

provides HD and mobile TV services.

Korea is developing the DFN (Distributed Frequency Network) and ATSC
ADT, which improves the current ATSC terrestrial standards. Korea is also
developing the next generation additional services named DTV 2.0 and

Cross media.
Many developed countries have deregulated the broadcasting market, but,

have reinforced the government control related to the digital transition and

new broadcast technology development at the same time.
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5. Policy Suggestions for Practical Use
o Korea should prepare for the upgrade of the terrestrial DTV transmission

technologies and make a precise action plan.

o Korea should develop the new additional services and make a precise

action plan.

o Korea should establish a regulation for providing a better ‘broadcast service

standard’” along with broadcasting technology standard.

o Public service broadcasters should contribute to the introduction and

development of the new additional services for the public value.

6. Expectations

o The study is expected to be used as a basic research material.
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140
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o] B Eutd WEY A 2" 45 84 3 ¥ g4ds 19T o,
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59 ATSC o4 ATSC M/H (Mobile/Handheld) 714 T+Z3}sl7] $13 RFPZ

A
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M/H AH 27t ARgShe HlF2 7 & ¢ ok <a2d 2-1>& ATSC M/H A5
A" =28 AFY $A7] EEEE HAFT ATSC M/H dE A" o
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o]A& wI AMHIZ dlolE e} AlEE tFEete] she] MPEG 2 TSE ¥HEH,
A7 53} 7](Packet Mux)ollA] sthE 4% MPEG 2 TSE Post Processor ol A]
% Agste] 8 VSB A& WEd I RF A5 2 HAE3)

N

<9 2-1>9 4 HA27]19] 9882 M/H ARl Hlo]HE M/H H°JE FZo

A=E AFAs, Frie oF AR F3s BAHS Foked Alde] dig
= 13l3) 2 ¥ M/H AH2= ©Ho]ElE& MPEG 2 TS #Z o=

robustness & 73}3stal, A M
gal= Aolth 3 T X 7)o AE Wl AHl A dolE o

e d= 71 8 VSB A2HI FUT oF A FE3E FHsta, d -



M/H AH]2 dHolEol] s 71& 8 VSB F4171¢9] oF B B3 7oA Fgzew

2571 98 5 =S TBYL FANATE dold A Sk

<% 2-1> ATSC M/H £$417] BE2%

- ; Packet timing &

Mﬁ:ﬂlﬁgg;ce PCR adjustment !

Pre-processor Packet |

! T
. M/H frame Block Group Packet
hﬁl;iuﬁﬁrlrg;e | encoder ™ processor formatter formatter !
. |
Signaling !
encoder H
L Post-processor
Modified Systematic/ ) Modified
el data || nonsystematic —| D3R L P L hes i
; randomizer RS encoder P encoder i
Maon-systematic
= RSencoder |=

; { Pre—equalizer | I
Pilot- | filter : 8-vsB RF

Sync inserter (optional) modulator up-converter

Field sync, mux | 2 — e
Segment sync =

7} M/H Frame Structure
M/H Z# 4 Fx= #< AMulz dolelet M/H Al HolHE A&d
tEsletr]l s dole FxE ATk <a¥ 22> A9k 2ol & A M/
P& 7o Bz RE FAEIL, ZH7e] Bz 16 7HY M/H £2°&
FAE g Mo M/H Z# e 20709 VSB ZH QJ(XEE 40709 VSB FE)d|
et AIZFAHOZE 968 msec & ZHolE ZHZth M/H AH ZH UL 4719

o

VSB Z | U](U:L 8709 VSB =)ol sl AlZFHOoZ oF 193.6 msec 2 Zo|=
ZFA & ) M/H £%& VSB Z=of Aule slgdain, AtAoz of 121
msec & Zo]E 7IZth Sk sl M/H €52 <Od 2-1>9 #7 b33 7]l A



Boks w 156702] MPEG 2 TS ol si3d3stH, ol2dh &% @97t Fo 232
M/H ZF°] Altd tF3tEs 7] AIF @97 |t M/H 152 118709
A4E MHE sjizlo2 FARHY.

M/H Au12 HolH= M2 58220 QoS(Quality of Service)E 7HA& &7

sEgow A$P F Atk M/H AuIZE $9% QoS & &7 Au2E

*

Ensemble & A4sle= MEoZ Fo¥&= M/H parade T2 %3

<719 2-2> M/H Frame Structure

! SB8 ms !
1 |
1 MH frame
MH frame
=5 MH sub~framcsa
| e
! 1836 ms ! e
MH sub-frame MH sub-frame MH subdframe MH sub-frame MH subframe 1 MH sub-frame
#0 #1 #H> #3 E ] =18 M/H slots
| T
! T e
121 ms T
f [ T e
KiH KA K- KMH KA KA e R R R KiH KA K- KMH KA KA
shot shot shot shot shot shot skt skot sslot shot shot shot shot shot shot shot
# iH E. = #3 e #5 #E o7 e # #il #i1 2 #5 #i4 #5
1 MH slot
=458 TS packeis

ATSC M/H A% Al="olXs= M/H A9 o]F 4l AsS 7HsdtA 817
el 71E VSB Alz="lell gl 714 @7 HA Fo3tE ARESE M/H AUl
dolee Ad FostE HsiA 9F F S (outer code) Z+= RS(Reed Solomon)
Frame #&3}7} AF8EH, ¥ H 3 (Inner code)Z+ SCCC(Serial Concatenated
Convolutional Code) 7} AFEEITE RS Z#H Y2 22t RS CRC FEZEA] virtual
e AE 7R Jom, F=A7|0A Erasure RS B35 71%531A &l HAE
FEoly fading AMEAAA 5 d5S 3ot RS Frame H33h+= <18
2-2>9] M/H Frame Encoder oA Parade ¥ =2 3 Ht} ATSC M/H A]2H-S
7€ VSB Alz=Ho] e EdHI2x RE3F7]E  SCCC(Serial Concatenated

Convolutional Code)?] W F 32 AlE3slal, F7ie] 2f AR R37]|9} AL



ZF M/H g ATSC M/H AdE Al=de A detvE el wg Auls
g55 A3 ARE AT F 7HA 79 signaling AEe] A shue
Transmission Parameter Channel(TPC) 24 M/H Frame | boundary gX, Z}&
FEC d2tiy 535 XS 2 ASodH de= she RS AFIH e su=
Fast Information Channel(FIC) 2A] 7}Z}e] Parade ol X &= o] = M/H AH] 29

et AEE Tsta o] FA7I7F M/H Mul&aE e g5ste o 28%

W) &&/HolEE

ATSC M/H A% A|2=glo A el AMu]2=9t M/H AJH]27} 7FA]= data rate 2
flexibile 341 71 & 4= Ut Aol wElAE 19.39 Mbps S 5 ®Ql Au] 20
g & Fx gled, o] A$E 7|E ATSC 8 VSB d% A=y Fdsich

= pu

i

SCCC 9% ¥3=Z 1/2 rate ¥ 35 AMHEE 4 19.39 Mbps 4] 1.834 Mbps
A3}

A

fr

AHESHH oF 629 Kbps o] M/H AHI2E HEE 4= 210, 1/4 rate 7%
o= 3.667 Mbps & ©|&3te] <F 629 Kbps ] M/H AHI~=E A%

A7) A9 ARG 9 Be & o Fe wed Auze bely &%
HAEFE M/H A9 dlold &2 F7F e asiA gk 1/2 ¥359 390

VSB H4-&(19.39 Mbps) oA g to]H

il

et
all

Y

=

vl A HE3h= M/H payload ]

&
doly &9 HlE2 oF 34 %, 1/4 rate F29 AFole I ARl 17 % A=
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215 ¢} Signaling 2] overhead 7} th
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ATSC M/H Al&=EHle <a9 23>3 Zo] ATSC M/HY &8 ASS 7|4t

02 end to end A|2HY TRZEZF A= FTRE JMATh

<19 2-3> ATSC M/H A|&=HlY T2 EF AlF 73

OMA-
BCAST OMA-
o AFD Service RME
708 -
Guide
H.264 / AVC HE- FLUTE
" AACv2
S:Ir{l::e OMA-BCAST
Signaling RTP RTCP | NTP ALC/LCT SvcCnt
Channel Protcetion
uUbDP
IPv4
FIC RS Frame

ATSC-M/H Physical Layer

3
ATSC M/H A2="9] o] 7hs/do] vl¢ & 545 19,
F% T30 UEE <9 23> o] 2 AT T
3ot dlolE F/FAl0] o] FoAEF IP 7|§ke] AlxFloR Aol EHth
e Al2" o] s s8gdolgte W stol], IP ZEES &
ZEZ A T3S OMA (Open Mobile Alliance)9] oA ol d
OMA BCAST AH]Z 7}o]= 54, OMA RME(Rich Media Environment) 7%,

o
ko
i
HE
X
L 12
F

=
Kl

aga AMEl2~ BEE 98l OMA BCAST service content protection & DRM
profiles | &3} th.
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2}) ATSC M/H Transport A|Z2~Hl

ATSC M/H®| Transport A|=8-e ot e} 22 = 7pA|o] Q7 AMgtol 7]Rbé}e]
M D H=H ATk AR, Transport A5 A12E-2 1P tlo|E13e] HES XL
=4, Transport A5 Al2=HS F3te] #AstE QW == FHaigho]ojop &
A A, Transport Al Al2=HS &% F7HH o2 ATSC M/HolA A& 4 3
ZREZ t83t7] Sk, 7 ThssteioF & A

.
M/H Transport Packete <71% 2-4>¢} & FZE 7[A|H, 187xNo.E2 FA4H

UNINY

fr

M/H Frame®] $ 3} UXgt}. M/H Transport Packet 5 2 Byte= 3T o],
U N 2 Bytec #Ho|2=2 FA4%HA ot M/H Transport Packet2 M/H
Frame ¥ 572 M/H Frame?] A 91522 32 M/H Ensemble @2 7}H 2 <)

Z2olg ZHA "t

<719 2-4> M/H Transport Packet®] F+3x

M/H TP Header (2 Bytes)
Type Error Stuffing | Pointer | Stuffing
Indicator | Indicator | Indicator | Field Bytes M/(n-;i)PE?;YtL‘)sad
(3 bit) (1 bit) (1 bit) (11bit) | (kBytes)

A Candidate Standard® A3]7 ATSC M/H EFA = IPvd ZR2EZ 7o
dlol8 dES fste] Fojso] A, &5 F7H4Q Z2EF (o IPve)e] A&
ol 8olg &S 9I3ted, M/H Transport Packet2> 1 Flo]Z=o] oujdt L2 EF9]
o8 Egt @S F UAEE Y] HIl=, o] uf s #Ho|2=9] HolH By
M/H Transport Packet 3|t]2] 3 bit Type IndicatorE %3l WA =S 42
&k
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M/H Alz="& we Mus g5 2 J25 flste] dbste Hade 254

ARES Aaddelzt &, tga 2e F2 87 AFES 7HX 3 Qo
%

dA, A9y Holee FF o] 7hsd FERE sHA ok gk
ATSC M/H Alz=®le] Aladdy HolEe 2172 stoa, a3 2o F
SAl AA AHEE Aoz pAEHA "o 4, $A7= shvde M/H

2]
Broadcast ol Ho§ 327§71A] FAlol A 4 A= M/H Ensembles 7}-3H|

oJw gt M/H Ensemble(£)0] 41717} A28t 3t M/H ServiceE A48l
AEAZS gotsfjol dtt. g F HA @AE, Fold M/H Ensemble(¥)S
£33l AEHE IP streamE 5, Y3l= M/H ServiceE 1A% e FEXUEEY]
IP address¢t UDP port numbers IP #¥o] & AW, J2j3 WE 54, 29

gt e 5o AMHlE HZo] BAQ ARES ot HomM xuH| 2]
2 AS5S gssA Ao
A @A) M/H Ensembles Zrolul= #4742 FIC (Fast Information Channel)

m
i

olehe Syl A1aY Ade ASslE delHE A5 L Aegozs olTolA,
F oA GAe] IP & AR S5 ol #H2 M/H Frame HlolH AHE=
AEE = IP stream 3, M/H Service Signaling Channel©]2t= well known IP
multicast destination address (IANAGS: 224.0.23.60 - AtscSvcSig)2l well

known UDP destination port number (IANASS: 4973 - atsc mh sso)& Zt+e

4T IP stream® Fole] AEHE HoEE AS @ AFozA ool

)

o 53 A2d" Q] FICE Ssto] ASEH= A28 tolHs 7[E4o=w
M/H Broadcast W AA|2] M/H Ensemble®} M/H Service 7te] 914 AHE Tl
A+=d, o] Holg7F FIC Chunkdl= dHlo]y T2 F%3) Ho AL=A =
FIC Chunk= M/H Broadcast W& 7Z}7z}e] M/H Ensembleo] w3}, 33
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M/H Ensembles &3 74 FIVEE] AFEEHE M/H Services® AHIZ
AA=S UEFeEA T A2 AEs dgsid I
3) 3t 2 A AMY T
2007'4 59 ATSCOlA ATSC M/H 71&S 7H4358t7] 913 RFPE 23 o] &
ATSC M/H®| 7l€4 87 Alds AS387] 98 9 2944 82E 3 245 Lab
4 39 gHXEEE AX LG Y F& A 7Iso] 2008 11¥€ ATSC M/HE]
Candidate Standard® AHEAch AAE Candidate Standards ATSCY F8
W E FA4E TSG/S4 Special GroupollX 670 2te] HAEE AA 2009d 6¥
Proposed Standard® <Z3}7] 91§ 453F] Ballots Al&stal Utk ol2fg HAS
A ATSC M/H+E 2009 3% 7)o HZF 770 A3}
2] Candidate Standardel] #3sl= M/H 41 3
FEog o] SEHAOH HZY F8 EAA A = ot Ao 53]

2009 SpRb7lolM = wlw Fo A WEAR DAI)] OMVC(Open Mobile

of
5

e

ojf

o] %

op
o

W

oy
ofx

Video Coalition)7} F=7F o] JA® DCollA 23]o] AZ market trialS A&
&3 9tk OMVCelE ION, SBG, Cox, Fox, NBC, Garnett, Tribune, BELO %2
n= FQ ANl Fodstar glom 20099 Ao BEAZQ 483} launchingS
A 257 =AM 707) W Aol HulaS AFsta ok

S2uEte] LGeF Aol MEste FE AgE 2F:s AYE FEI ATSC
M/H ¥EFo] 20099 10¥ v =rld TV 7|&¥Fos AHEAY. L3 vz
WALl @302 2010 7R LGSF AHdo]l ATSC M/H 1.1 d S &

g AAAA Butd XNE A7) 7ESIEE =3 F o)),

4) AAHA

ATSC M/H 71&€<& 71& 6MHzo| DIV 2SS & 71 DIV ¥ Au)=9)
& FAle]l Euld DIV AMHI2=E 7bestAl stoh o3 In band Enbd
DTV 7€, ¥4 4 e 7189 AE 9 2 A5 A=de gz &8

A AL FAugon e ANAE FHez AT 4 AT AFR
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At Aol &€

N=Z$

p—
T

tf ols WEolst

o

A AR 714 5 Utk

H]
o

N

H

]
2
<]

X
An

TO0

X

o
el

JE

N
o

Al

A

59 7HA3 AHIATL
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7}. DVB T2

1) Me

DVB T2(Digital Video Broadcasting Second Generation Terrestrial)= 2|73}
DTV dE& A A2 AE EF Al ol FdS AT A AA 99
Z7bll A A DTV 402 Hol Ajest DVB T A9 AW 7= Aol
T2 A&de @AY Ay A @0 1AgE F olsd FAVIE o
HDTV W& A & == A &3 7ot
o= Fdd .7 e vRe=E d
DVB S(Satellite) ti®] 30%°] A% &F
25 Awsted 4 DVB 2 72 T2 Al2F A 2AF] At T2
A2Rl2 A 283 A4S SHEehy] fs) olv] DVB 52 AJZFlo A

BC

Aestel JEH

al
T 4 3ofok & 7]E DVB T tHl AF &%
HA 30% o] /MAAZ 4 dojek gk AAl, 7]E DVB T thHl SEN(Single
Frequency Network) % 714 2 Aulz ¥z Esld B53 2 Wz 42S A3}
stoh ulA), $4 ¥8S EY F UAEE 754 PAPR(Peak to Average Power

Ration)& ZH4&E 4 lojof Foh
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2) DVB T2 71%

e 71£¢ DVB =57 7153 934 9

fr
=
N
ftlo
I
=]
il
ol
&
folr
e
oX,
ftlo

of Fi AEHAS. T2HA T2 Al=Fe DVB S20] AH&H FR3 27HA
a
o

TX
2F AA s9eo] Hold BCH/LDPC #3531 7|&olth T2 7|&& AAs= 3o

Fo% A AP A% §FS AU T 5 dolof Poke 4T AFoE FEs
H93 BEe] 4= /1% Aol glol LWt Arst B & YE NES
2 g3h4ch

T2 Al2ge 27 A B35 =24 LDPCS BCHE ARSsla HIE, A, A7 Jg|a

<% 21> A W45 E DVB T9 DVB T29 Hln

DVB-T (Current UK mode) DVB-T2
Modulation 64QAM 256QAM
FFT size 2K 32K
Guard-Interval 1/32 1128
FEC 2/3 CC + RS (8%) 3/5LDPC + BCH (0.3%)
Scattered Pilots 8% 1%
Continual Pilots 26% 0.35%
Frame Structure Qverhead 1% 0.7%
Bandwidth Normal Extended
Capacity 24.1 Mbit/s 35.9 Mbit/s
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7}) Channel coding and modulation

T2 AN&"2 7€ DVB T Al&®oA ARE A3 22 B35 3HGuard
Interval)< 7}%l OFDM F+%& AR&-3ith 7]& DVB T Al&Hl2 2K$F 8K 7 &
o] REZ 7HA 3 YAT T2 A|="HgaE F/180=7 1K, 4K, 16K 281 32K
£ 7HAA o] BE ptel Wik 74 oWy flo] W SEN WE 75
Al ek T2 A=A Hd Bs 77t Zol= 500us FEolH ol Hx&
shite] SEN oz 7534 & = e Ak
A Fxo weg} Ba 3k 93 oW
BT P78 T3 A3

T2 N 2¥2 256QAMS AF&3le] OFDM A o 8 HIE, °F 33%9] 9<% &%
g A% 8% U olFolddh 256QAME ARER WzE AT A
Euclidean 727} 64QAMS] Anb AHwo]7] wiitol] 5ol Rzhsioh. shxgk T2

Alz=E2 2 A% LDPC #5388 F3 & dd 882 FAHEA d%5S

rlo

}) Rotated Constellation
T2 A=8H2 A4 3% (Rotated Constellation)©]

Ada A 2 dorgt Ad FAAAME FAY Ad S /AL F I
stk A3 7S AR A5E WA J1EFHA QAM HEe

XA MEE AdS AT <" 2-5>= 160AMS AHEAS o
oty dREA<Q 16QAM TF-ZolA = 1/Q ZZtell tis] 2bit¥ AFstA stHA 16
Mo BREE DA Bt stARE o] F A HWE 7 2 4RE] JRE 7zt
AEeHA Eoh webA o] 259 1Q RS JEHINS AAH 2t AR tE
1ZF St 8 Fogo o REnE S FAsHA HE AdS T 7 AAEY
g Aol Bol dFHuHE & 3 AEoE dYe AEE HAdE F U=
el dd o] A I Axe Wx WA wet v=n, QPSKE 9%,
16QAM2 16.8%, 64QAM 8.6%, 183l 256QAM2 36%=0|t} o] 7|&2 YBX

L
>
>

™

>

Fe S22 <8 Erasure A'delA BICM(Bit Interleaved Coded Modulation)
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FA714 vls) 7.6dBo °l5& Ed= F Ud

<9 2-5> A I AE AFEE 16QAME] A=

L J
L
L T ®
— . — 1 1 } ®
_—e—
® o
= [ =
L
® @ uz
@ f‘Otat
i = 16.0ted L
= —— [ ] ]
e @
L J
2 IR

t}) Transmit Diversity
T2 Al2¥2  MISOMultiple Input Single Output) A&  dF<Q
Alamouti 7]&& AYHog Ak e 3T ol AF Al=Hle] TolmAEE

ATY 5 ol FA71e A5e A FEAD 5 ATk oldF F4 A2

2}) Peak to Average Power Reduction

WE ASE AFsted Mg A =5 HE F stde $41719 RERYE

285 Hgulgoltt. OFDM 7|&S 7IWe g & HF Al="e

A e B AlZ=He vl oo 2 %2 PAPR(Peak to Average Power

Ratio) 54< 7HA2 k. AR T2 AAHME AEEHE AEdAM 94 =7
=

ggstar FAl ol At fles niEE A4

il
o
of
N
O
HU

5} Al 71+ ACE(Active Constellation Extension) WH 3 1% Fxo FulEas

S

}-8-3l+= TR(Tone Reservation) F 7}#] 7|&& Al

2 A" A4t 790 DVB T2E ASO(Analogue Swithe  Off) A%<
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K
ol

E
Ve Azdoz ode, HYe, HolH AHAE uAY AFutes 22 F
7171 (FUEPMP, WHIACE 5)o ZE 88 ZREA F&o] 7153,
AA ) 2R HA Frs &

ted 49 DVB Z=24H IFoA 20083 AH4 Aoz A3 Add
&

—

-9,
of
of!

o
il
»
o
oX,
o
P
k1
Jpu
i
N
i
32
v

=

3) 3

=
i

=3 2 A ALY T F

DVB T2 #%%3 =#> DVB 4+t TM(Technical Module)oll 43 Study
Group FHIZ 2006'd 3¢ DVB T2 Study Mission®] AJZ}E o]% 2008'd 3¢9
12} FZo] s 2008 59 F& 7Fo] =82l (Implementation Guideline)©]
34 5 %lth BBC, Nokia, 44 & 67047 Feidt F AR 1FolA 2008 62

7hA FFe] AAEJL DVBY S90S AX @Al ETSI 5 #A45 A4 Fol
AT 2009 2€ thFE-E9 XFS FAHHJL HF 4 Zgol AP Foll Ak
2008 6¥ F= I oA T2 AF o] AR, 20089 1289l =
BBC, ojg&]o} RAI, IHE= Nokia, 28] 2~ de] Teracom S°] 13} Y= HAEE
sk 20009 3€olE ALAIS S FF Bl2EQ Plug Testr} M= ATh
FFE MPEG 4 A|2ElS 719Ke DVB T2 AMHIAE 20099 119378 dd, A 2E,
Ze2a A GoA HDTV WES A2

=~

2e d QoM HDTV W4 #49S 2010d
29%7+A], 20123 o= 985% = W A gt
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. DVB NGH

vkl W Al2~"lQl DVB NGH(Digital Video Broadcasting ~ Next
Generation Handheld)®] ZF3}7F 39 tAg W& %F<¢ DVB(Digital Video
Broadcasting)ll Jsl] 3 Foltt 2011d %F3 985 HRE Y3t §lof

FAAAE 4T A L EFS FA PFL =odte /WA B 5 Aok
pZS

ofy
>
[ M
o
o

2004 ®=upy DVB H(handheld) A]2=%] F+Z o] gr5o0izl
AL3] EFE(trend) 9} Al ALl @71 Wo] Wdlstal k. ZEolE @ed] Wb

Ao muid gEe AgsnA sdty oF AREe B Auas 54

St ZWTE ofyel, gkt Hitle, 2t FHlZ(contents), ©|W| X9} FA}F H A A
59 A (rich) vjgjo] ZH=2Z AF Pz} o) o] A13)F Ed=ZS F=
NA17] Yt DHEA B A2EHo] A ErkY ¥E A|~E<l DVB NGH

Al=dolth @A) AR Vlsel ZAHHA S FAR, 712 WE Al=F diH]
Ho 85402 b3t deo Fn=
.

DVB NGH®| Ze4dE 4%E &olstA 87l AAste] A AFAE LvlA=9]
g2 mto] ZRlze] tig g 8 FE FAH R AFstazt gk AlEES
AAY oy} ojE L ZE (anytime, anywhere, any terminal) AF2lo] Hsh=
gFe Z'l=E Ba 4ol gtk F Catch up TVDOl tidt &7 S7}, A&

i
)

A E gl o] Y E (entertainment) 2] tlF 3}, 3 52 (interactivity)o] 7Hs gt W5
W& 77t S7FEA Y [1. olHE T AMAEY] a5 VIve g A

B S AZHE ol g o8l 4 Aueles AzE 2 5 Aok A WA

]

T a, okfeME TVE AlA
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(player)4 WB] Al o] A=}

e WL olgate] mild WES AR & UES she Zolth olnl 2 gol

F don, WEY FAE AT & dormg A AR TE sbe F F
Atk AA ZAF A dF sizert SUHEA AlA Aol Frbethar 4eiA Ao
ol2lgh Tkt AMHl=9 AU s FFA17]7] 91te] DVB NGHelA 11d

ER

sl ©@Ee muld E(mobile phone), mp3 Z#|0]o], FFE (laptop), =

[e;

(note book), Y& (netbook), portable TV receivers T3ttt [1]

DVB NGH T#4-2 DVB 4Fte] CM(Commercial Module) A B Z1&Fol|A 2 H
27 AF3(Commercial Requirement)E B S 2 TM(Technical Module) AE
IEA ZE3 A4S F3H DVB= FAEE g9 CM A B 2534 TM
MB OFE°] EA%H I T NGHE A% A% 21522 CM NGH A E 53
T™M H AEIFe] &4 &5 Folth. TM He 71€9 DVB H &% 14 %%
St ©hA o]}

dAl CM NGH #Fosta e A= KPN (234D, Samsung(F-<73AH,
TDF(F-2]4A}), Teamcast, Panasonic, Alcatel Lucent, LG, Orange, Nokia,
Nagravision, NDS, Thomson®.2 NGH A8 Alug]Q 2 A 2 7AM)S ek
™ Hell A&skal ek TM HollA= CM NGHoOllA A3 o Atehs EdZ
74 AFS AP o FGojtt. TM H FAl= Nokia, Samsung, Alcatel
Lucent, Panasonic, Pace Microtechnology, Digita Oy, Sharp, LG, Sony, BBC,
ESA, TDF, Orange, MediaBroadcom, Broadcom©] 1t}

CM NGH9lA  CR(Commercial Requirement) A7} 24 FHAoH,

_22_



CM(Commercial Module)ol|A] &¢1& e & HFZHOZ 2009 SB2)(Steering
board)ol| A &<lo] AS oA olth HAZEA] CRiEA A= 3170 QA o] 1o
= 2o [1].

oo

1% ARE g

- NGH A]2=gl-2 2n}d, ¥E{E{(portable), wearable, 2}4-§ @ 53 A djof ).

- BEziel =8 wmhld A2 aElEide 0~15kmy/h, ARk 2o HE £5E A
oS wEEiAE 15~350 km/h 7HAE A & 5 glojof st

- Z3R1(robustness) 7 AW AW A|(indoor coverage)@3delA DVB HuiH| 50% &%
S7P7F Eojof gk

T™M HelME %9€ CR 24E 7|Wo® 3o ¢F 494 2 NGHY ®F

NGHE #I3t &% A2 20081 Study missionS F3 71& Wd Al2HS 24

MIMO4) (Multi Input Multi Output)7]&el g 7FeAdS 48t Aok CT
AT 20099 108% AlF Ha1 20090 B7hA] FAAEZRRE V& 7)1 E BS
o Holt} z+ FAAlERE 7nE CT EAS 7|9ke 2 NGH Al=Hd] g 7%

=7} AYHH FAS ZFAsHA "ol CR EAOAHE 2011d 71A] 71& F2
(technical specification)©] $4d% 1, @& 2013dF A& 7Hs8 & IEH

(might become available) 11 3}a1 It}
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1) Catch up TV(TV Z2#l W § AHAEC] HHHoz Wd T2 adas
E T A= TV)

2) SB(Steering Board): project® 913+ B& WIS APt ZFS A% THS

+<3t= DVB 4Fsl @A (sets policy direction for the project and approves

specification for standardization)

ox!

3) CfT(Call for Technology): 71& 7|ilE ¥4 8%
4) MIMO(Multi Input Multi Output): $A171¢} FA17] 4 th49] FHUE A

st s AHshe P4
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2N gAERE Ve ApRrkARs Vel F2 F9EEQ] NHKE
FHoE o]FojA 1 9|, NHK 7IEdTad e vge] BErse] M B3k
A “AA, AYAMY, AR AEY gEolgte RES @

FARZE X4yt OAEYS 29 ISDB-TY AAg) Wl ozn 7E
HDTVE T 4% 7t oF 164 ol 5718 49 213ATV(UHDTV(Ultra - High
Definition TV : UHDTV), dEHozE 43 slojuld TV)Z 7jdss stk
F HAZE WS 2 Ao nxstE 93 Vles e, Al dREe
< O AFASANA &3t vkt bk EAul2=g AFetazt she o
74A v o] Frpxu|=E sfEetal

i
N
o>
M
o
N,
A
ok
op
‘..

H—l
ot
N,
s
olft
¥

1) &8 gAgdE 4 (ISDB-T) &
do] A Moz R ISDB-T HAE A/ ¥Ee AE0Hos
&% BST-OFDMD W& AEstgler] o] 2 SdFokrHSEN)H 2t %
]

5% WA T & 5 Qe Yok o WAL Ay T EF3}

1) Band Segmented Transmission-Orthogonal Frequency Division Multiplexing
2) Association of Radio Industries and Businesses
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Kl

ofgte] B2 = HZEES A & TIA) o5t 1999 59 %873 AZE A
2000'd 249, ITU-R Study Group 11 3| &JollA ZAEE2] stuzE ¥ AT

ISDB-T= TVS gt & 7 1eig A2 F 9 ISDB-T+ UAE A4t
TV W&o AH&E A, JdY ISDB-T= HAE #He WEs 93 A= o9
54 o3 2oh

4

- HDTV, SDTV, 242, 2#¥, 82E 5 g3 $72 HAd FH=S

53 Q8 WS @ AIWNE QolN Fu AENE 5 s W97k BYEol
slome, AEATAN & AIHES te AavERiE B
ole§ Wy o2 shbe] OFDM AIRE tiele] A% Ao Zas
Nulzg ovle olF £A8 Fulo $471E Aol £4F 4 9] wEl

oA shte] AIAMEES Tofste] o] Eoly A& Al

&ll
L
rr
Y
o
N
Jr
9|£
I
i

ol
1o ofN
b
it
>
5
o
i
4
!
_1
AL
i
T
s
—~
9
£
5
»
N
é
o
fu)
e
+ 1
2
o

9

a2
KO

e

22 e 70dUFH  HDTVY] /s Adxzoz o yetzx soduidle
AGaEol A HDTVEY AES 9l obd=a <54l MUSE(Multiple
Sub-Nyquist Encoding)¥4 o2 29| 3d}o|v] A (High Vision)o|gh= ofgZ 12
HDTVE 38 FAAFE HAAs e Foldey v=s HES A=A
At A YA o] gAEE W] D 90 dd] FH o]F 2 H7|H A

I % B2 AFEA AAHer Ade gALE U el kel 10d

3) Telecommunications Technology Council
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2) 233 ATV(UDTV)

AAY YxEws aoz fdE a3 ATV(¥ e HATV)E 7€
HDTVol| Hl3] 168l @3t= 7680x43209] stA44-E 7HAH =g Q) #Ho|E 60HzS]
Zad9 447 222 BEAEY 14T SFCE E AlxHolth dEL o]
7680x4320 34 zh= RGB 39 ¥A] 22 o] &dte] Z2AH9 full =SS
A@sta old o3 sAS MHstn om |, ol FHE & AYE 20089
frH 9] IBC2008 A= @ BBC, o|&&|o} RAI EBUS ¥&O = 73 3to]H A<
A AEAD L AXE st AAY FHS WSk ofA|oto| A e ATFE 2 A

&dd BCA(Broadcast-Asia)2008°1 4] 100%1x]19] thd Fd&AS AX], AAFOZA

7+ 3 3o M M TV(SHV)

full 3)73%= Frostolnld e 29 AP ALt Atk A7A e 48 2AoE

fr
17
]
S
g,
c)
[0
lo
]
ox
[0
Y
il
N
N
q

olE o]&3%t
71ZE oo SHV AlAwlo] Az Pdozx 29 HYx 7153 T2EEHY 2
i ete] Al Aol et = FF o SHV full A% 717] 7l #8&3
FH 71719 A@AZS APt Ut

obef <1H2-6>S 3o ATV(SHV)A| 28 &) 7heksl A¢S Yehd,
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<8 2:6> %73 ATV(SHV) A 28] A9

7,680 pixels

Image
+ Scan system : 60 frames/sec progressive scanning
- Screen aspect range : 9:16
* Designed visual range : 0.75 times the screen height

4,320 pixels | [ + Horizontal viewing angle : 100°

Sound

+ 22.2 multi-channel sound

Horizontal 100°

0.75 times
the screen height

(4 : 2009 NHK 713 7)

T O HIMTV(SHV) 9] 9735 = 72Gbpsehe 2
A3 MEA 7 AEE FY(CCU)S A QA =23t
3739 e Adste A9S FYHAT
o2 fystoldase] WSS fAshA o8 7 s st e
A WA ¢ AARERE ARSSte Wola £ WAYE BAlels, aEa

MAutes AgAdAES Gl Fu 7S Asn ek olo] el skl

f‘.:
ﬁ
o2
oy
2
}o{:
fru
o
o
N
i)
it

kl
Ho
i)
fz
ox
™
ol

o
fu
e
o

F0O7Hg GFAEFNE TSI Full Y= SHY 93 255k 4] 24
A5 lkm A= 25T 5 Y AES S E CCUZRE e sl= gako el

Aol e 48 FAE RES AT, APSA.
71%9 HDIVE 84¢ Holuts 453 n4 5 2
A A7 AL GEol Aue sle] 285U eRE Ao] 7% § £89
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<2 27> #¥stolulde] A AAAE A 2T

28-GHz band %?T%W 18-GHz band
A i e

Sapporo Kajima Kizuna satellite (WINDS) s NHK STRL

% Transmission Ny
QT Qr antenna

22 2-ch Wideband

) Receiver

SHV Camera antenna

microphone array modulator
SHV multiplexer
S
\ SHV SHV
i 1\ H server server
" - s (1P network
( (oN2plus) )
NHK 7
Sapporo TV Tower Sapporc

SHV: Super Hi-Vison

SHV display
22.2-ch speakers

(37 : NHK 20094 71A37H)

o

| AE=29 TVERSlo] AX3 SHV 7ivetz AX 29 AzZls AA
Bul 94
(WINDS)oll #4:(28GHz )3t & 5749 7€ AF4ol4 18GHz Hg oz 94
F2l gl Bxste] A tgaEYo] st Al2dS FASAE, o A"
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<3 2-2> 3t A AdejuFd B v

Spec DMB T(%3}d) ADTB T(’%3ll 25 o)
TDS OFDM Single Carrier, OQAM
OFDM Modulation ATSCS} S-AF
PN Sequence in time domain Single/Hybrid transmission mode 21¢]
Time & Frequency domain signal | Fixed, Mobile, Data mode -
processing Outer Interleaver’} Z o]
Time domain EQ.Sync Dual Pilot
T | FFT Time Doamin Signal
E z] IR
T | e ZEd BE Processing (EQ,Sync)
TV & Multimedia mode++ Frame Sync7} o % 12
Z3t" FEC % (HH =E) =7, A =4 &g
Multi carrir mode (3780 FFT)
A Zdda =z (FA=ZdY,
Brmae, Qe )
Single carrier mode + 2pilot carrier
#F | PN Sequence (420, 945 mode)
PN sequence (595 mode)
Hked | Symbol Interleaver (Freq. / Time)
Modulation mode (32QAM,
A&} | Modulation mode (64, 16, 4QAM)
4QAM NR, BCH)
TPS Zo]/A3"4" (36bit)
Pulse shaping filter FE| (SRRC,
roll off 0.05)

FBRAZS, AR, HAE9 9]
FFEQ e i3k ety FAE
Z%¢to] A8 ¥Ra FAFT BF3}




Aol o) x<to] AEHIUT ol& nHE o ® 20061d 8¢ 319 DMB T
ADTB T #F& ¥ 542 OAd TV AR5 HE 7le #FS I7HEE
toz ¥, WxYY. DMB TH (Digital Multimedia Broadcasting

Terrestrial/Handheld)2} ¥ ©] £F2 353 TV AMPAES =8 248 =20k

TVAE ZHEd 4 I 7|&=Z, 20079 8L1Y R AP =)

r

SAT o]9)Y FEFo el E Hige FdES MPEG2/MPEG4/AVS, 2t e
FH& MPEGI layer 22 ZAEoH <DTV 41 2u] go)> 5 257) Az} 4k
FEFo] 20061 3Y AIAAFGRC o3 FREHAG A 2570 AHY ZFES A
HFOFE Jlagol AW 2 A Wy, IFd o], AERA(STB), FEE AA~
Qe F o]~ (CA interface), T2=ZE# o] & 5/ FEOZ FAH Jor, I
A AgS nHstHA Y BFY B FA4S BRES 9k, o] XF FollA
<<DTV LCD Z 244 tjx=Fd o] it F3>> T fzFg o] sid=dd &3 674

EFS AE7|E 7o 20079 19 195E AASHa, 78 352 FXUFEH A2

AABH71Z2 AT
<X 23> DTV Al HH] 7% ¥F
F¢ A A=
(F HE A AAAZ |
5 5 A
SJ/T Z3Y
1 DTV 4l d¥] 89 A
11324 2006 FH
SJ/T DTV $2 2 tfaZgo] A | FxY
2 B
11325 2006 A 4 U FH
SJ/T DTV 4l 2 gx=ZFgo] A | Fxd
3 A1
11326 2006 373 =4 9y 7H




B,
R A=
(5 W3 o3 A A A 7]
5 o
A
DTV <41 Adu] Qg H o]~
SJ/T TEY
4 T A 1% : RF 2% A1
11327 2006 FH
Qe o] 2~
DTV 41 An] Qg o]~
SJ/T TEY
5 T+ A 2% A
11328 2006 R
: TS 2135 QlE]H o] 2~
DTV <41 Adu] Qg H o]~
SJ/T TEY
6 T Al 3% AEAE A
11329 2006 FH
HTQ A% 2EFH o]~
DTV 41 An] Qg o]~
SJ/T TEY
7 T+ A 4% A
11330 2006 FH
1 Y/C 2z Qe o]~
DTV =4l Au] Qg Ho] 2
SJ/T T¥Y
8 T A 55 ;. oldE 1 A1
11331 2006 FE
2YQ A3 QEHo| A~
DTV 41 AH] Qg # o]~
SJ/T TxY
9 7 A 65 : RGB o221 A
11332 2006 FH
7182 A5 ClEH o]~
DTV 41 An] Qg o]~
SJ/T T¥Y
10 ¥ A 2% : YPBPR A& Ax
11333 2006 HE

SEE S
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<3} 2-7> DTV 41448 — g2Zgo] &
Fl| .
B X+ WS ] 5 21417 Eﬂ:ﬂ_,Z]E
s A
15 SJ/T LCD Z 244 t~Zg o]
11338 2006 Al 7 07.1.1 Az
SJ/T
101 11339 2006 PDP tzZefe] b 7t 07.1.1 A3
17 SJ/T A ZRE Z2AH g
11340 2006 S RE 07.1.1 Hxu
18 SJ/T CRT Z2AA t2Zg ol
11341 2006 olul 7 07.1.1 Ax
Sj/T S TR B B B A R s
19 -
11342 2006 B 07.1.1 A3
CRT tz=Zgo] Uyt 79
20 SJ/T A R A Tt SPANB DR s bs KU
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WES A Z2ade 2% 7782 CCTV HD9 6709 shzga#o g
TAHAT. F739 A G A AT (SARFT, B A EF)E 20093 7HA] 100718 TA1 2
A% 9A"E TV 3ES o oAelm, 475 ZAldAE CCTV HD,
CCTV/1CCTV News 9] 27} LS YAEY opg212 FA WE3stal
o= CCTV/1CCTV News 17} @S txdx} old2ag FA WEIvte
Agolnt. A HEL T AujzolBE HEY FHlx BIE 93 tgdd

(DRM)°|} H] & Fehe gle HlzY2 Rdo|th

<¥ 28> F A" s AY

HEIRLIR- Velb

B8 BB
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7 36,726(07.12) - 1,789 -
FMHEE ZHRAEZHT 33,321709. 4) 90.7% 2199003 1) 122.9%
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tolBE 742 OCAPS E&3dtd A A= AMEE BA=wolty A ddA

= dlolg Aulz B oo} g AA o] SIS FREa Utk

F2 AFUAelAd ¥ ofde}t HAMNEE Aol BT o]r] tru2way A& AHIEE
AZkast "y Aol A AFst k. SEACEI OCAP FZo] 7ty

Nzg A 10de] WA olo] slukgl BAX ok e Aulsg =S

d

_55_



ojA| AlZtoleg} Mol Frpaith vhtiY 59 JPAPANMAE trudway WS 715 S
N

WAs W AE

2) 7=

ACAP(Advanced Common Application Platform) #Alo] &3} 2]/du}9] H o]
WE Zelxyl A2 38EEE 5] 98] u= ¥323 779 ATSCOl A A A3
A3 DTV Hlolg WE EFolth. ool A4 doly WE xFo= /IEHUd
DASE(DTV Application Software Environment)E EWZ FH<e dHolHW4
A GEM¥} OCAPe] &% 75 F7hste] 20059 8dol A4 = et
7IRko.2 3=  ACAP-J¢  XHTML(Extensible

-

o

ACAPL  ApE ZHF
HyperText Markup Language), CSS(Cascading StyleSheet), ECMAScript(European
Computer Manufactures Association Script) & Markup <10JE& 7|HHe 2 3=
ACAP-XZ 450 lth o] T ACAPJE AAl Adez AHsta glor
ACAP-XE Aaxtgoz AHojsta ok w=elA #4& THEAAT oA
AA HAx=2 FEststa] 2006 8EFEH 2 WES A, BE AFIEE AdoA
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<13 2-11> ACAP ofZgAlo|A &7

ACAP Application

(JavaTV Xlet, XHTML, CSS, ECMAScript ...)

ACAP System Software

ACAP-X Environment ACAP-J Environment

ECM Ascript ECMAscript/

Java API )
Interpreter gﬁ dae M API Implementations: Core Java

Platform, JMF, JavaTV, HAVi,

) UL W3C, ACAP
XHTML Cascading Embedded
Interpreter Stylesheet Xlet
Interpreter Support

Java Byte Code Interpreter

Document and Environment Object
Model API Implementation

Common Infrastructure

Common Content Decoders Security Framework

(PNG, JPEG, Portable, Font...)

v Aol B AT AolEHE A7 v Al 271 fls) HRHCAS) RES
Este AL A2 st "AE AolEds &4 3 FA7 142 2F8T
Aol QEA el ECIH, LEACIE 714 Sdl HolEE AHlArt 7heste s OE
Zo]  OCAP(OpenCable Application Platform)°]th. °©]& dAle= BFTEIA
tru2way 2= WA SZ FHEI Ut
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A&Ho 7 MY FAPE 3t ok OCAPL fd< DVB-MHP %FS o=

-
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OCAP Host Device Hardware
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ATSC 2.0& 7]&9] oln] TxHE FFES o8 7hsdo] £or Jad ue
MEE 71e ZF9 AFES 278 F Atk o3 AEE 7e Tolle Bzt
1% (Non Real Time Trnasmission) A]H|Z2~, 3DTV, Interactive Service &= L%
star lom Al o] #F B FE Jhs Aol dal WES, DTV 4171 A=A
S o AFe2RY FHHA S FHst] ATSC 2,001 tg DIy 2ol
&Y= .

20099 6€ ATSC PC(Planning Committee)ol A= ATSC2.0¢] tg RHIuAE
2+4d3te] ATSC BOD(Board of Directors)el]l A &3stHth o] HiAo] <JshH
ATSC2.02> 574 7]& featureZ} obd 2] featured JFS=Z F44E bundling
Moz HZL At 3y IA 37FA 9] service bundled] W3l 7|<=Z 7/j&

2 yse case A0 Z V&3 ATE ZF service bundle H F8 &L olgje} Zr)

—~

N

NRT Bundle

T4 &4 : NRTLOS13 14 AA AH5< #F), Advanced Audio/Video
codec, Service protection

Use case : Browse & Download, Web browser experience, update on news,
weather, sports and traffic.

NRT serviceE &3l A2 A advanced codec(H.264, HE AAC V2 5)0.Z29]

transitiong 7}s A skl gk

Interactive Bundle

T/ 84 : Interactive capabilities, defined return path and IP networks,
Declarative environment

Use case : Audience measurement’} W3EZo]™ 1 9] use caseo| sl =
S, FA71 A J9DY inputS 2%

ACAP, OMA RME 5 A& tE format® harmonization °]57} &4

3DTV Bundle
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T/ 84 : 3DTV, advanced audio/video codec, service protection
Use case : NRTE ©]-&3F 3D A%

3D systemol] thgt overview B 3DTVE 9§+ system design 112] ARl gk 7],

o] Al 7}A Bundle®]ol ATSC2.094 e = ojo} 3l= 7]%& &= AFD and Bar
data, Advanced Emergency messaging, Extended color gamut, “18]3l Deep
colorso] 8 E 1 Aot

<32-10>& ATSC PCellX ATSC20 7]&°] 7FAHoF sl features& W7,
A, 2 AE JA T F 7R GAlCA At wre Vess A

=52 €A% Aot

EN

i

(Straw Poll) Z#E AR 7

—_—

<¥ 2-10> ATSC2.0 71& A2 A7

Average Sorted - Single Vote per Company

15 2 25

-
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35 4

4A. ATSC standardized advanced videocodecs
1.Non-real-time
12. AFD & bar data
9. Reception enhancements (transmission)
5. Advanced audio codecs
14. Software download (A/97)
10. Reception enhancements (smart antennas)
3. Defined return path for interactive services
2. Interactive capabilities
23. Advanced emergency message delivery
18. Integration of ATSC devices into IP networks
20. Targeted ad insertion
11. ATSC-M/H reception on fixed receivers
19. Advanced PSIP
4B. Other future advanced video codecs
6.1080P60 transmission

7. Enhancement data to support upconversion to..
8.3-D television
16. Content protection (digital rights management)
24 Extended color gamut (revised color space)
15. Service protection (conditional access) (A/70)
17. Audience measurement tools
25. Deep Color (extended bit depth)
22. Directed channel change
21. Declarative environment for interactive services
13. Sensory control information
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AH)| s ATSC2.0 ¥ ol ATSC-M/H2l Mol = &3 Slt).
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TREZS A3t gt 2= AES A% T2 EFLS &Y AZE
gEZ=s A= 71€9 ATSC TZA(A/97 : Software Download Data
Service)o] obd TP M3} OMA BCAST FZold AHold FLUTE Z2EZS
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NRT 9] 415 AH27t AEHL 712 5 9l 2 glelth

2. T2 A E 7} (Project Canoe)
1) Hs

ZZAE Fhre v 49 671 AolE MSO AFEAR] 72~ E(Comcast),
E}) $JU Al o] E(Time Warner Cable), XFEJ A FUY A ©] 4 (Charter Communications),
F22AFYA 0] A (COX Communications), #©]E-H] % (Cablevision), B 2}o]Ed}-9-2~
Ul E9 2~ (Bright House networks) 5©] 2008 69 ZQIE WXl b+ WA
(Canoe Ventures)E Agste] /IdS F3 5 TVE FH3F Fi 7Eolth ol&
670AFS] ZFdAE EF kel 54007tel @9tk ol FHE 4 T dEd
Farel v SAeRZA, A TEF UEF Fu SAEFS THFSAL A4S

AFSHE Aol FFH BHo|th AL e 2ok

o FYF B W : AYATL BNE AUA Helo] o5l F7} Gu o] &
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Interstitial Interstitial Pause Post-roll

Pre-roll Pause

B

7hHe WA 2= 20099 49 3 “AolE & 200970 Ve A =A<

”Advanced Advertising 1.0 draft’E Fxstdth. 1 74 o537 2oh

0 Specification
- Enhanced TV (CableLabs)
- VOD Metadata 2.0 (CableLabs)

o Interface (EBIF: Enhanced Binary interchange Format)
- SMSI (Service Measurement Summary Interface)
- IAF (Interactive Fulfillment Summary Interface)
- IAM (Interactive Application Messaging Platform)
- CIP (Campaign Information Package Interface)

o Standards

- SCTE 35 (30/67/104) : Splicing
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"We understand that the technical specification for Canvas will involve not
only reference to open standards, but also identifying preferred technical
solutions from specific vendors::+ The latter may have associated intellectual
property rights (such as the chosen Digital Rights Management system) which
could inhibit their use by third parties outside the Canvas consortium or

potentially reduce competition.” (Ofcom’s Peter Phillips claims, in a recent

letter to the BBC Trust)
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0 VOD AH¥ : VOD Z~EzZ|" A1
o nPVR(Network PVR) A H : E}UFZE AH 7|5 424 A
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Y. MU EEFEEFED Open Hybrid TV £33

1) Ma

DIV20 Al ARA7E 0 vHlolA A4 Foishe A9t 540719 544
7Arke] Aol glom Adol BrFsEITh FAALSE W 4Ak7E DIV20 AH)2
wdg PHY 8 FEOR F4 F A AYL 200090] AANEEEE

x Yol 252 7| E “Open Hybrid TVEZ oA Aa = o).
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o HItIR Xwta : A1 Foll dats FHo)
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o Advanced EPG : QIEUlS 53] 53 HEH|Ho] EPGE AlH| =
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o Hol&= e : FYQ &dx, =2 #¢

2) 7% 4

6UT BA| Aulz BEW A2E 97 AR Felsh gREdon, olg ngow @
AzY 7 A7t AYEL ek MY EF 44 A ok Hgolut
BHQ MHI2E 201045 H AFHE AL BEE FA83 AT

Al 2% s Urba she gl

o 1RPAE (2009) : Al 2 A
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0 33HdE (2011) : A2 vto] AE/E A

=

<Y 236> A2 w|toe] Mul2x Ex

22 AD|CI0 HR/SE AAY ‘ 2oix mera ‘ 22A0]c]0f o
MPEG2[& A|ZEDTV k]
H.264[VoD 2&lx],
HAEE DMB-AF ot 7 AEl
A= 20IE0E= x| AT} a5
(SAl/ 2 HFUMSL/
DMB-AF)

HlC|2 4P

TE3HE H.264[VeD 2€1x] |
- PEELE azancjo;  EHEHOIE G HHIYY)
QL|R/EHIAE AH|A 0 Z2]#|0] M

o
5 N2 HE

@ DTV 7|gte| 22 HHE HH|2 J|ge] 2UX X3 7|&

@ ua SelXol PHAWHHE S5 29 MH[A U BT MH[A

A

<3> 224 0|c|of SH QIE{HO| Aot oiHIZE HE AH[A
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L ZAY 7S A3 BEAld A =957 YEiE A 2Y, =
Aol gl Els DIV 41 7% "A7E AAEojol doh wdow,
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A3 E R B FF

A1A A3 DTV 49843 2 AR 53F

vEe H7F TR ok ATAR duld Alzddes g2 AT #4E
deuld A 2ES 7R3 Aok v FeA e deulde 1940 kel NBCS}
CBSol 98l g3ty olFolxen, 50dtio]l ABCSF Foxo A1 z1¢]o]
o] FoHTE 25y, 207) oY WE WE]AV EAEH NEHom A

MENZS wF L uEY P UEALR TA drojdth

hind
")
ofy

Y Ad 5%

1) ZHuA gE 4%

200601 T #AA 1749709 ob R HYH A WEIEo
1372707F 2 BES 377707 asol H4E& & WEFolth a2y zEay
THAY FILETLE EAEA @on dYuH UEA 7S st dAY
ool gl os] & WEIER /0] Holdloh

39 BE Ghol AoIME o] FE ek dolE At ARAFNA T2IYS

rhy
2
ob
=
%2,
o
i)
o
ofy
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N,
12
>
o
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N
rlI.
o
A

AFsta Je wHolA FH WE VEYIZE ‘Big Four'd HE ool CW7t

-
200613 CBS®} UPN, WBS A=} Alo]l9] joint ventured] HFEfZ A7l

2
o

ok 3, WBSH UPN WEx5S F2 7MAIE WExex 7HAa 3l

fr

MyNetwork Television®] 20060 92l AFdS A|ZgozZH 6WA HeolA VES A7}
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Hlek. oSl @A oF 1074 FES] 2s9lo] YF MEAA} EAFHT ek

o] 7kHl Univisiono] 7} & HEYZZ 28] i Jde 7ld A4 sHA=Z

&2

& AAAZ BRHT A full time WENZZA Jo WE dEsLe}

z29) gdie] AP E AAS 3t Atk Univisiond HE o]o] NBCE E3ALZ

tlo
2
ofy
gg
=
30,
rr
El
Ho
N
R
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e
ok
ofy
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m
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i
fr

WHS EF8 olF FEol9fe HZHoE IHA e UMEYNIES n|TH
A vgE B UEIZE 1969 2 HE Public Broadcasting Service

(PBS)7} o™ @A vl= W 349719 WE=a AAunte] dF WETo] MHAE
AlFsta Aok PBSE 39 WEIEC] JAY &F FHE SAHAT 33 #d
st e FH FAZ o] Fo|Z Corporation for Public Broadcasting (CPB)<] =7
Adel A &S sk Utk

Galperin (2004)= vwl=3 gz SlojAe]l DIV d&aAge] ATE FsiA
DTV #F3 37 tAE A A7) 8 o) 2 EG ] dgo] A% oA

FEH7] Bt A AP BN 2YHE FFo] Fedn 742 s

Ath Ie EF DTV A1 #A5S A 7Ade] A dstd= 2z =719
5% U S0y dEe] DIVES JA&HAoA Fa3k gaQlez #8a

dvkn Jledta Yok odF a9 FFe gT:ol Frel PPLS
7

3
ot
[o

Mt fu R

DIVES AFS A&s] AL R wal, vi=e 25 A% A B
AYe B G vlmA ALHL AL Qe OFR FAEC PF NG
BYSI 9t 5O Astel DIVES] Afke] Be Azl 25k HolA
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o Oxd 2Hud FIHF A

2006\ ol EAFEAE AR TN IUPE obdREIL A
H44& FEFom, B FrtEo] ofd2 oA TxERY MEAAAF YA
A%S FHl Foll A AAFezE DIV AES &M AMHEHD e BFe
ATSC, DVB-T, ISDB-T, DMB-TH % 4| 7}A] 2H22 F&o] "t} <i 3-1>A X

=)
%
ofy
o
ofy
3
Fﬁ.’

oA= HAAT ATSC (Advanced Television System Committee)w= 51| X oA
T2 A&o]l Hi e FEFolw, DVB-T (Digital Video Broadcasting

Terrestrial) > fHS FAHS=E gk EFo|th. ISDB-T (Integrated Services Digital
Aol st AEEHI FFEow ABHASH,

DMB-TH (Digital Multimedia Broadcasting Terrestrial/Handheld)2 S5& ST4Ho=

flo
i

Broadcasting Terrestrial)

A& e FE LA ol

JsttiAl g, dAE 237 #d" DIVY #4LS DIVY =9 58 359
BRge] Fod AFS vHA Bk 1980dd o sy FE GRE
el Azl i AFE dEe] obdRa Ve nNEeR st 2l

2hels 525700l A 1125708 BFH o R FUAZIHA ZHA A AHE eI
AlAEE AT (Wiley, 2004). Z1e2iy Pl=at FHATFS Do) =441 HDTV
N FFS Afete AL AAY ZriekR gg ZAAQ 9FPo g wolsgon
(Book, 2004), o]l we} v]== 1982 ATSCe HH3} g7 %F3st Aol Fo
A HATH (Wu et al., 2006).

ATSCO 293 A DIV EF A4 Zgel St wxolxe 1980t
TREEE 1990l 2A 23789 M2 HE DIV Al&Fe] FCC Advisory
Commiteedl] AZEEH oM o] 7he-t] 6707F ZHZAQ] FH 7|#elA HE}L o] FoH
a8y FCCE AEd BE ¢h5o] ARE 7kt 19989 FCCo Hibe nigo=z
'Digital HDTV Grand Alliance (Grand Alliance) 7} &= 0] 1994A712] £F<tS]
AEo] FHH AT 2 A7]o] SDTV EHiol] tlg §o)7} ATSCol| 93] =&5 0]
Grand Alliance HDTV systemol] Z3E 024 DIV £F37F A=A (Wu et
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al., 2006). 19961 129] FCC= ATSCETS Pl=9 DIT (digital terrestrial
television)?] FFo2 JFTEFOEX DIVASY FHd EF AFHRAH0

TAH A

<# 31> DIV %%

P =7t 2 A

The United States, Mexico, Canada, South Korea, Argentina and
Taiwan area

DVB-T European Union, Albania, Australia, Croatia and Turkey
ISDB-T  Japan and Brazil’s ISDTV (based on ISDB)

DMB-TH China and Hong Kong area

H=e H2 20099 69 14¥S V1R CE ko] full power stationsellA] ©]F01 =] 5L
Ae FFI WE Ui ATSC "AE o] A&S Gt ofd=adlA
DIVZY] #38to] free over the air TVEZ 1] 3t 1WA txEH3IE on|si=
A AMAely, o1& wFoA = low power stations, Class A stations, TV
translator stations®] TR H& AJgho] HA|A] FFOZMN o]t W] &L
A= AFAES oM E obdE 1 A|1dS FAlka o

A AFT AAY ATSCE= DIVES H&S fJste] 7]&9] obd& NTSC
APl Al 2~"S A sl7] 918ke] Advanced Television Systems Committeed]]
ko] Aol vixa AAud, WA FolA HDTVS SDTVE HFo2 AR
HAY AMEEo A dgeltt DTV dES 9sixe SDTVZE 7|2o2 A5
AZZQ Il @3)oly gfol= A3 EHl (1692 Mu|A7) Algd. a8y
DIVE feiMe e HAE UF I 7k-d HDTVZE 78 U2 i =s) shds
Agate Aoz A= Je 7k, EH "HA"E ARRE=ES RS "AL
AREE 71ES 2R HDTVZE 2EHdS 93 A2 258 45t o
(FCC, 2007).

ATSCE= HDTVel| tisle] NTSCell Hlgle] oF v AH=<9 =7l Hdd
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1080p (1920x1080) H1T] 2.
AC 3 s AREst 539 d& Ao, ddd Fue FrpHQ
dlole &S ATt ATSCE EFOZ AME3HE WEAELS ATSCHE 3t
AEE BF ARESH] wEo] obdEa AlaES FAISH] M= F Jhe] SHA
AdS Fraopnt k= Aol wEn. 1y ATSCx g 7HdAld (Virtual
channels -2 Local channel number)S 53t S840 e ZAA AIS
14 99171 o] Afdell AuiAd = A=F ALFOoZHA ATSCHFAEC]
71E ARESRaL I NTSCAE dHE adlE AR AU 52 ddd Ad 9HE
A

H~l

L 7kA] A Qo] 7Hsstth. ATSCx= E3F Dolby Digital

AHEE F IEE AYgit MPEG HIHe 39, AC 3 209 349, 8VSB 53
2ol YRE ATSCE Az 93ty B3 E wu glor txg dud g
E5d8d Fgo] 5028 o211 glo} DTV HAAAENA Bgos Zgsta
Je A EI ALl

2) yAd dHegnd

vl Wl DTVEE #de G2t gtAo] tis) i) dej §of, DIV #d®
ol9j# dFHE= A disiA WA dyEe= Aol FaddH, olv FAA
digital televisiono]2}al 3h= §oje} AUE o) 71X FojEo] EA37] wjFolth
FCC (2007)°l ¢Jst™ digital television> high definition television, standard

td
it

definition television?} datacasting, multicasting, interactivitys <& 3t=

ofZgAleldE obtEE &2 AYsta Stk HIE olHg &7t digital

televisiong H3te] A¥E & e U 7E£E5ES EdteE SHE VRO
E7sta, YAE old2a " vl Az Azady AduHgel zolHES

B3 ot Hl= SAE 7HAH, o2 7EA bl FYEe] B stAEe] 9
A A7 = = Aotk (Book, 2004; Cianci, 2007; Whitaker, 1998). ol &
£0], Clnanici= digital television®] Z|Z 22 HEE = binary dataZ9] JAIFS
B Al2dS AESt= Bookd AFeojol U3 digital television®] Z%o]
AFryAeld AxYH, HAFEH #3}, AR 7|e9 SXEA ¥F =Y 43,

Eall, &nlel QlojA JAAEZ Q] des HHe v FFI.
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TSh digital televisionol2te= 8¢ HA| resolution, aspect ratio, audio,
network frameollA 2EAS HoFE A 7FA] XS BEF AAIY (Book,
2004). whebx] ol S slojAe] Aol WES A Hdte AFAEANAT
FEFS HA= Aol ok} WAl oM R Ho| e R Gl FFS
v XA ®t} Boston (2000)0l ol&td @ u]A A+
definition standard X Th= mulitiple standard definion video stream®] &S
AEsn 9 Aoz vet. ARHoz WAl wHo]l AEHL Y ATSC
digital televsion standardel= Al 7}A] E®lo] RF EAjsta glom, o5
standard definition televisoon (SDTV), enhanced definion television (EDTV),
high definion television (HDTV) o]t}

FCC (2007)¢ll ¢&Jstd, SDTVE A|FASOA obd2 a9t 48He id=s
st S @A digitalolghs S FalA ATE st S Yv|gth BIE SDTV7H
NSTCY A& A< 4:3 aspect ratios A|&3H] SFAITE ol F 21 A5 9 snowddS
dosle o8 7 2dES AaATIE 948 & Aolzta HriHa Sdth
EDTVE AEAHQA F3ne} A 9ol=23d (169
Cianci (2007)= EDTV7} A 83l so|=x~mde] 2P durdel Aoks wo
AEsHA wrgstr] wiEol SDTVel HIsiA dA4S 7Hvka F33ht. w3
EDTVE 7MQ1& HFHE fIsA NdE progressive scanning™H-S F3te] B
Ae olmAE AFt. HDTVE Al 7FA HA9E & 9 7hedlA 78
et Az Fde S ATtk (FCC, 2007). Hart (2004)0] w2
A 23 AyH el Hdte] oA oA du ) B FFE
StAS AT 4 Aokl stk 28y Book2> UHEAQI diFEo] o] Al 71A] fAE

:_'\'3—'_

=
XS FEsl= Aol Fasitta FA3 Bookol 2]&HH, 200013 o] F o]
3

T
o
H
2
N
N
P
of

N
E
o
ik

=

A 50| Aol¥ AR R Digital HDTVE 415ka Ak W 49 AA 2
Fass Qe S Al 4B Aok EART nkm mmsm gl

(McAdams, 2003).
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3) TAE deude o

HAg deuld 7)go] AFASAA e sy 2 AT 5 e

ARl A faf Gilly (1998)2 ©] Zlso]l <AHUl FE=$} interactive
programmings A& F Aoz Qste] I G oS Ea v
73tk Book (2004)3 Hart (2004) ®=3 &) txg dud 7|&=2 <y

Nl

7Fedl Rl thddt Arlaso] 71Ee] ofdra AaHdM e e d Aolne
M-S AF3a Atk Grimme (2002)2 <lEjUle] AFS T3

tAg deHud
Z1gol ATd F de dFd Auas otgek 2ol ZlEsta ok

1. Multiplex television & U3 bandwidthE 53l th4=9] Ad& AF;
2. Near Video on Demand (NVOD) AIAE2] A5 BHA 2208 £AE W7,

@

. Enhancement of live events T3 7hd|g} PSS ALggozH o

Ade F ALY P

Lo

4. Complementary information A|FAEE sty ZEIHES PIA oA
F7FHA 0 AR (text or video)oll Wigh 2 87 F3Y;

5. Interactivity A AHAENA =2 age Aey ez ZHHo=Z
dEFe "E F 9= T8 AT

il

6. Data service  AHEAEE stolg BHHIAS Fsto AE o]y AAZ
tlole AMHl= AlF;

7. Personal computer reception S1E|Yl #HYlMdo] 7}&dt "y H|Ho|y 7iA-E-
HAIFHE 53 HHe, 24Q, HAES A,

8. Additional distribution media data reduction/compressions F3l 7]E<]
ESTAY 585 7H HHolE 3 Fdlxo AF;

9. Video on Demand (VOD) AlZ#}Ee] HIYL AFALZHE Z2alds

FEae] Mo AH.

Digital television®] A|&& + A= FAZHI o|FES & W 53], NVOD}

VOD pay per view programming] AR&-2 o|n] AH|2 A|FAEe] #AS FIA7]|
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Hart (2004)9} Book (2004)= @A Aol&Ed $1/8%E AbdAE 9siA digital
television Z&l=o] W3 ZHAHA HIo] olg&¥H JAE, NVODS VOD
2ol Ata gAE W ARl 93] 4= multicast/ multiplexing 2'd-S
Sote] AMgE 4 vk WghE Atk Cianci (2007) EgH HIE WS U ES AT}
Hol 6 MHzo t A&l AgEo] U3 spARE 2 gEao] ofafA] 2= = o
A= BAYE Ao weld AgEHe Zzadye] gl AFE A S
vt FAshAA yAd sDTV Zgawiwe] yAd HDIVEZZIHT Hto
WEAGAEAA B gd Z2a9Y gdYgds AT = & AS Belgn
F7gtth. o] digital standard, enhanced, high definition program®] MPEG 2
& MPEG 4 Q139S Algsh= whddl, digital HDTVE 2&Q1 Ao 2 15}

nj
)
flo
i)
o
ko
-
o
ok
N

] W&ol A W Y ELA (ABC CBS) R Afu =
3

d3ta doh. 2HAHS 2, On demand programing®] F7}7}

YAE Aga E AdAEe] Alols ARIALE Wobrhe @S FIIAME Ae=w

4) A FEHA £+

BIE DTV 7} A AREClA] obd 2 Al&HlollN 7hsahA] d bafst Aulas
AT o de 7Feda AEM e B =950] AAG Fo] ApHo, m=oA 9]
DTV g wjel] thdt =o= t7ee Aol thistth Galperin (2004)= ¥ <]
DTVAZS o] Al 7}A] F23F o]F2 (1) v|=2] consumer electronic sector<]
ZE, 2) BEstet Bdd FF opAre] IAH &4, (3) 1980 o= FA
A AR Ao QF Y 2FEYH RIS 53 v wEkA %27

DTVl #HE =9ol= FE Standardse] 7o ZFHo] Folx ZHo] Apdolth
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National Television Systems Committee (NTSC), Phase Alternationg Line (PAL),
Sequential Color with Memory (SECAM) Tt =50] EAjsh= oGz 1 "yu 3
A 2g s FAHA gAY BEe MR e 2"t ESe] EAEa .
A= FH9 Digital Video Broadcasting (DVB T), ¥£°] Integrated Services
Digital Broadcasting (ISDB T), F=¢ Digital Multimedia Broadcasting
Terrestrial/Handheld (DMB T/H), 18|31 7]5¢ Advanced Television System
Commitee (ATSC)7} F& AEitk=g A WolEoiz)a o),

Boston (2000)%} Cianci (2007) 1982 FAE ATSC®} FCCe Advisory
Commitee on Advanced Televison Service (ACATS)Y &#AS FallA @AY
ATSC 2=®ith=7} o] fojxthal A W3t} Grimme (2002) ACATS7F H|E A
FCC 9J721 Wiley”} ©]11+ 25% 9] advisory commiteeZ T4d0] HASol= B3l
ol A7t HAF AFAEC AT BAS 7HA FHAA AAE 3] An)E o
Aoar 714skar ot HEFH O FE ACATSO Aleto] = 23709 Al2E Q] A)<to]
olFAHEH °]F ALEL 71E NISC 2drh=ote] 2¢S 53 vt S
FIAND F e AladolA FE oldE e HAYE HDTVZEA AA Uer,
ol T B2 A&®EC] NHKel oA 7idd ofd=a 7jes 7Hte=
o]ZH k. ¥} AT&T, Sarnoff Research Center, General Instrument, MIT,
Philips, Thomson, Zenith@ T4 AxA Gl 3t all digital HDTV A]2=& <]

MER Qlate], 7]E9 A& AzHd VNks F Be ZEEFE Ao F e/
Al Z="lgko] ACATSY] HIZEE AXA HAT (Boston, 2000; ATSC, 2006; Cianci,
2007). wl=F el A shue] digital HDTV Al28l1S =3Hths ACATSS] 273
o FHoloj, &AM AFH IAEER FAE Digital HDTV Grand Alliance (°]3}
Grand Alliance)”} Z4Jo] HUth Grand Allianced] A AME 7t gholsl~
THE Tt A AEAIAEN YA AtE 4709 digital HDTV Al=H-&
shbe] all digital HDTVE ZHA71&  Aolleyd, o|F ATSC7t Grand
Alliance®ll ZA@sHA  digital SDTVS EDTV7F 2®it=g ¥35o] ATSC
Digital Television Standardetil ¢#HAA ® 2= g FASHA Aok

H|E, ATSC digital television standard’} ACATS$®} FCCZ F¥ ZHLgH
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AAE d5AeAE EFsta g8 Is7ieEds e 2¥u=s F83 479

sl A =Ao] EAEA Ee AL olYth dE 59 Gilley (1998)=
ATSCY =9 2AE w59 A= A FR7F 433] Atk Ao dojA vhopsd
weltkal H7Eg BEE, Hart (2004)= A5-2] 2740l 7918 HrE et de7AryAelA
AFelA AA AHEEE Ve AT X Eoa FA%t Os oly g ZA ol
U2 °]f= scientific community®} engineering Community/‘}ol o ¥A| siAz
ddd et FARus A A 2Ru=E At FAEC] A H 9%
il &2 Hisbsted Asidoke e dgsta vk S Book (2004)0l ofstH
NBC®} 37 Sinclair Broadcasting®] 1999'd FCC7} ATSC AWMU =& Aas)] &

)
o

e 8HsA=d oy 83 wiAd= fHe DVB T digital televsion
standardell Hlgt] ATSCO] A3} 2157F 410 oA EFsite S 2A=Z
=3 Y. o] FAEZE 25t House Telecommunications Subcommittee=
F MY AE"ES HEESES oy FAZR AHE wEsted Aoz
2001 kol ATSCol tiak AAE FE=2 24T o 74A] 2iv=9e A4t
ddE B go] A% HUuoh

5) dAd Hynid g

7h wl= %7] HDTV

19803t e] ofFE1 HDTVY 53L&

&2

< AR 71#BE0] BFA" Fa3d A
7Fedl st =AU wlarel A= 19851 NHKZF US. Department of Stateoll
AHXE 9] MUSE/Hi Vision A|2H-S A2 7|Fog2A 1ds & AL 8%
3ttt W2 o] Algte FF3 FAHNA 717l HZ o, ofdE a1 HDTV7H

AAE BE REARAEe MAUL Aekel U@ dFLe w9 FEd oA

)

[

oln] 1982'd CBSE Sony$} &7 HDTV &3 DBS 7|&S Adsx AUtk
1987d FCC= obd21 HDTVY X713 #Ad AFE T4 UEYZ 718 AL

WEEANA 6MHze F71HQ ~HER E£E5S analog NTSC compatible
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HDTV 2 $%317] 9iate] A58 Barst sl 2ee Afon, od B o3

w3 OAYs BAE TS FAse B4 FulA71] AReit ey

Eolgtal k= FCCOl 2719 &2 AH87Fs e SHER ] o]#dt AXHS Eddhe
H S2A R#5o® flste ddurbsstthe 2ol =8kt (Huff, 2001).

Behrens (1986)°] W2 oldZ 1 HDTVE 7]£9 NTSC ~®¥th=d] H]3}o
108 A=) vlolHYgH A F W A= 2HEY & daz Idn. g
UM AFH 2HEY BF 47 fEo] FCCe 19929 digital HDTVS =&
A vl kA BRE AR Hed ol v 2th

)

o
T
N

@ The FCC will maintain its plan to allocate a separate digital HDTV
channel to NTSC broadcasters;

@ New channels for digital HDTV would be on UHF frequency;

@ All digital HDTV channels would cover a radius of at least 55 miles;

@ In the event of interference with existing NTSC channels, priority would

be given to digital
) HDTV

a8y gAE2Y W AEE A= #AEo] HDTV disfiAe JZF
Z719] AZF& ATSCe] Grand Alliance Z23%¥ Clinton J A H-o] oz WHIE
A dAd}.

<Clinton Administration>

Galperin (2004)= €W yxds}t 51 o wE FA 7] a3 Aol
19921 Clinton¥} Gore2] A&o]tta F43itt. o g2, Clintone FHJZA %
o] NIZ %3 Information Infrastructure Task Force (IITF)E F+A43IH o
Gorex FE® o2 1990t AEule] A3 A HAE WU HEHAY 35

~
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Al 1%, e government, health care & Z 3= HElS] HE AH|2EI
g T2E AFstr] fste] dEvd A ="HH 71ES AFH ey Aol
T AR Hitezm A R AA HAH. Convergence® U3+ U3 7HeHEE
o1& Gore®}t BA] FCC ¢)J&< Reed Hunt:E o)A FCCo <9aix A=A
HDTV A{H|20o] H|3] YAd SDTV7} Ht} o]fo] @& Fxpebal Kokt webA
ATSCel| 98| A EFE SDTV 2=:th=x 3149 /A W wro] ofe} Ao s

ojFol At UAY vrjo} EHlzel AuH BHstd Wty DAL WAD Aol

2kl s Th (Galperin, 2004).
t}) Telecommunications Act 1996

199613 2] Telecommunications Act= 1934 A|d ¥ Communication Actoll
oA o] FojAE WEFAL] WHet MEE A = & FTEAth
Telecommunications Acte]l oJ3 o] Fo{xl o] g W3le= A= & AFYA A
A EAeE A AR Hle FAS FA FARE AMHIEE AlEste
AS A d¥d 23S d3pA7I= A A dAE 2HEAY] =S

oAk RS A4S FeiA dANE dYudere] A Hxd

R afRE A% FUHHQ 2HER goldz Fujet #EE ofdtEel gk
EEHAY. HE ofgdEa AHEH Uigh vk r|do] WAt

HAE Zkoy, gAY golAlisE s WHE AFEAL A" 2yEAS fEA
AHEE 2 EG Y] Moot tXY FRlz 9 s Wi EAS0] olFo|HT

(Telecommunications ~ Act, 1996; Galpein, 2004). <A AFH A

AN
2
o

3T
Telecommunications Actol] &J3iA] WEALGAIEANA B2 A o2 6MHze F713 <l
~HEHo] grERe M3V o FEE AIET £ RS ddgoz W

AMdAE S Zrage] 3 olsidAld Z8dte & 254 "AE dyHA
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meeting the public interest'Stth= H o] HEF ZHol GlA gon,

Telecommunications Act= Section 551& F3l AP¢A<Ql AR ratinge] =

HES g 3 2ol T3 olo] ofgA HAAd F J=AE AASL v
st o= AAIAQ rating system?] A A7} First AmendmentE $HIE 4= th=

ol Z 2Adle FAAZHOZ 70 billiond 7FXE /1A F7} AHEHS WA A

SolA 222 qalgtozn ool (Book, 2004).

Zh) txg duHe] FCC YA

19963 Telecommunications Acte] =9 °]% UXxd dgu| Ay dHH

i
Lo

2He 2unEe AL P 33 o9 ofgA INT AAN $7

N
)
N

[>
N,
N
o

Z+gith. Book (2004)°l &3t 19971 449 FCCe Ulx|g 2 HH =9
47 th33ll 9] Balanced Budget Actztal Ei Qlth. FCCe 19979 4€ 3Y9
3 E Fifth Report and Order on Advanced Television Service®] 57O Z A
T Aol fAE dynld = #HI =4S FUdth FCCe YA g Ayl
=99 F§HA E%7} 2006 12€ 31L7HA] F759 A gxg =43y} dud
A=ElEs AeHor AlFsts Aolgta B o3 5 G4ty 95k
Ot AZSo] AdHEAEE 1 AYECE (1) 19999 5€ 19 744 4% 1070
AlZel gk gAE Alzde] A, (2) 19993 11€¥€ 19744 411804 309 2]

gk gAg Aade AF Fol EFE AT FCCrt o3 AlgS
TAAJ] BRleg AF AL olF AlFe] v= R 7bg tiHl oF 53%, vid

o] °F 40%E AHAstAL 907] wiEolta AW .
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<
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oft

7 OAY Aol wEA SRsjol s A ZuelA e
a3 9lth FCCol ol3k SDTV A1 e shmel gloM =8} gAe] ohdz
Az9s B5E Ao 4% Fusjol dkn FIs vk B, FCCE B

AFQAHE Al SDTV, EDTV, HDTV ¥ 7}-¢-4)
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4 A ALEY yAE AQdSs FalA 7S oldRa 2 aYHE TA
wEsop & oFE WA WHH, data W, subscription video T3 2

interactive media serviceol] 3t WEAIAAIE S FHFH IS 45T

A

-

v 19973 73 <4 (Balanced Budget Act)

oA el gAY dynld =93 #dstd $a% 9S 3 & yeke
1997\ A A Balanced Budget Acto]t}. o] Hete 200602 A3 AT
AL T e Al A 2@ TSI e, o= (1) v RV 2 deEnd
W& 7k sk ol el WEm AA e AV obd vE ol E et YA
WSS AESA £ A9, (2) 7Y digital to analog converter 7]&©

o FHA 24 A%, 3) UAE QaAEA A2de FAG 5 dE ATt

>
)
o

Folle obdEa Foldlx
old2 1 AHEY 60MHzE public safety service (24MHz)9} A0 AM&-
(B6MHz)Z 9] &, 1991'd o] = Al =T pioneer preference progam®| ]
So] Wkl ZIH AT

v} 10 $]9¥93] (Gore Commission)

19979 F vA" dAvld A9 =9 dF& 7R vhAg AFAE Public
Interest Advisory Committed (PIAC)Z}il ¢# % Advisory Committee on the
Public Interest Obligations of Digital Television Broadcasters®] T-/do]t}. Gore
Commission®| #1215 &4# 2 PIACE AHEH drol #Hsle] BYIA =3
Hhdkel] gk oS- Ahlell A oo om, kA o] fd3le] Fa3 Rxe yAL
dynld BEAAAEEC] TS BAY ¢ A e 2FES JiEske Aol
(Book, 2004). ©] {1¥3]= Al Gores 919 o =, 2299 8HA, wtjo] HEA,
public interest advocates, % At HEEZE FAHH AT

ok 157 €¥d ZAA Gore CommissiondmsE 8¢ 3S Edle x4
deude FHoFE g JHE BFste] Azl et ke 3= AHst=S
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st=d, 1 #3352 (1) Broadcaster Code of Conduct Task Force, (2)
Educational Programming Task Force, (3) Minimum Public Interest Standards
Working Group, (4) Disclosure Requirements Working Group, (5) Datacasting
Working Group (PIAC, 1998) ©]3lt}. ©]¢} 9 PIACE &t E3E0] +H ¢S
=E87] AliA aesiol & Al 7HA] Aol M= BAE AT ol ofshd
7zt 319 352 (1) "both the public and broadcasters should benefit from the
digital transition", (2) '"recommendations were made to be flexible due to
unkonwn economic and technical challenges", (3) ‘'regulations involving
information disclosure, voluntary self regulation, and economic incentives were
favored over regulatory alternatives" }il 3l YHES WEEE Q7 H AT
HIE PIACYE Ald 3 <tell st Fels ==& ded = dostsioy,
FERoA A=d 10709 Fo3 HF FH 42 oot 2

kv

1. Disclosure of public interest activities by broadcasters; Digital
broadcasters should be required to disclose their public interest
programming on a quarterly basis.

2. Voluntary standards of conduct; National Association of Broadcasters
should draft an updated voluntary code of conduct to highlight and
reinforce public interest commitments.

3. Minimum public interest requirements; FCC would not adopt a set of
minimum public interest requirements for digital television broadcasters.

4. Improving education through digital broadcasting; A trust fund would be
established to ensure permanent funding for public broadcasting during
the digital transition. Broadcasters incorporating data casting should also
reserve a portion of their digital capacity to provide casting to school,
libraries, non profit, and governmental organizations.

5. Multiplexing and the public interest; Broadcasters utilizing multiplexing

could choose between airing public interest programming or paying a
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fee.

6. Improving the quality of political disclosure; Broadcasters should
voluntarily provide five minutes of free airtime to candidate focused
discourse 30 days prior to an election.

7. Disaster warnings in the digital age; Broadcasters should work with local
emergency agencies to determine the best method for transmitting
emergency information.

8. Disability access to digital programming; Broadcasters should strive to
incorporate advancements in delivery services for disabled viewers,
including closed captioning and video description programming.

9. Diversity in broadcasting; Broadcasters should adopt advancements in
digital technology to improve the quantity and quality of diversity in
programming, political discourse, hiring, promotion, and business
opportunity.

10. New approaches to public interest obligations in the new television
environment; The Presidential Administration, Congress, and the FCC
should explore new approaches to serving public interest (PIAC, 199§,
pp- 45 64).

A FCC Notice of Inquiry

HellA A5 107032] 3 k2 Al Goreoll &JaljA] FCCE o]&o] Fof F713<1
HEE AXA "ok FCC Notice of Inquiry= ©|2} &7 John McCain, Joe
Lieberman, Robert Byrd, Sam Brownback ¢ doez FE W MiS 7
ZA Fa3k For Atet, AdodEe] B MAUE FE gAY dyHd
WEARGAE S YA AlTE Tl #EE ZEagRe 53 A3 ZAE
A 53] o] AAle oldols9 & wmEstel tiste JtA= 2 A
[ A WE AFGAEC] weterdt & 2®inksol gk HAsE BeAdY AHE

g
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1. Local issue oriented programming; Broadcasters could fulfill this
principle by airing local public affairs programming, covering local
issues of public concern, setting aside airtime for community groups,
and using digital technology to improve service to communities.

2. Public service announcements; Broadcasters could fulfill this principle by
airing public service announcements during peak viewing hours.

3. Communication with communities; Broadcasters could satisfy this
principle through the implementation of web based communication
forums, providing information to local communities on the fulfillment of
needs, ensuring the station’s public file is accessible to the community,
and utilizing on air announcements encouraging feedback.

4. Enriching children; Broadcasters could meet this principle through the
airing of educational and informational programming aimed at children
of different developmental stages, airing children’s programming at
appropriate and consistent times, limiting commercial advertising during
children’s programs, and informing parents about the availability of
children’s programming.

5. Protecting children; Broadcasters could comply with this principle by
ensuring that violent/sexual content is limited or presented responsibly
in children’s programming, refraining from airing inappropriate
programming and advertising for children when a significant number
are expected to be in the audience, improving communication of the
television ratings system and V chip technology, and exercising good

judgment in the implementation of interactive technology during
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10.

11.

children’s programming.

Enhancing democracy; Broadcasters could meet this principle by airing
political conventions, providing five minutes of candidate centered
discourse per night 30 days prior to an election, prohibiting blanket
bans on the sales of time to State and local political candidates, and
using digital technology to enhance democracy in innovative way.
Disaster and emergency information; Broadcasters could fulfill this
principle by developing new ways to provide disaster/emergency
information,  implementing  disaster/emergency  information, and
developing most effective means to transmit information.

Consumer privacy; Broadcasters could satisfy this principle by protecting
the privacy of their viewers when identifiable information is collected.
Diversity; Broadcasters could meet this principle by regularly assessing
their programming options to ensure they meet the needs of
communities and by implementing equal opportunity employment
practices.

Disabilities access; Broadcasters could comply with this principle by
utilizing digital television’s capabilities to enhance closed captioning,
providing  programming  with  video  description, and create
supplementary services to improve accessibility to individuals with
disabilities.

Technology and the public interest; Broadcasters could fulfill this
principle by regularly reassessing the implementation of new

technologies within their communities (FCC, 2001).

9 %35 g3 FCCYAo)gw William Kennardd] ]3] w3z} &7, FCCE

2352 olYatA gt 4

oy

AFRAFE A oW 225 HE AAA ] g

NBkE B g Al 2AE AT AL AFSHATE Napoli (20002 BEAIIAE)
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°}) Digital Television Transition and Public Safety Act of 2005

=

N

gAd dnide] =9dd gFs v b H2 Fa W2 200599
Digital Television Transition and Public Satefy Act®]t} (Cianci, 2007). ©] %<2
(1) digital to analog converter box A|Y ZZIWe] =9}, (2) first responder
communication system®] 4% +FA4S SE37] £ 1 billion 2] #A, (3)
4219 9/11 Digital Television transition®] tgh A, (4) =7} ZFEHL} 2]
Aa 2o gk A, 5) A= WEIo g oldEIA HAER
A% A9, 6) FFE 911 A28 = To] EgEoo] v}t (Cianci, 2007). E3FF
o] M<ehE 2006 12 31U = <JFH UG YA M8 7]dE 20093 2€ 17
dz  AV|sk= AP} 7 National Telecommunication and Information
Administration (NTIA)o| 990 millionS ®|73}] converter box ZZ13-& X YstaL
gAg gy #dste wss AASIEE e 7HS EFAHT (Harbert,
2006; Tarr, 2006). ©] H<tS A& FHES NTIAC w8 ¥k dF wSo=
@A 5 milliontHS vl oH, Y (217 215)7 s (52 47)dlA Z&aT 3}
o2 THE F FA tEFl 2siA 2006 €l S1H A

Ay vl A4 DIV A8

1980 At o]g] AlZtE HDTVe| thdk =219} &7 1990t Fwke] A zd
ol 2 oA txE HEo g ML A AA A W A Bul ol

o¥ W

FHAdel dste] galFel Wals o sl Ak gr)For A4H A
Wk ARYAelAe] Adolgtes Y Foll vFoME 2009d 6¥ 12¥S A%
©F Full Power W&=E5d gt old2a 41359 $£4lo] FEEAn) HHL
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4= (video compression) 7]&o] T} HEo] 7hsxl TR AFHA2 ofdEa
kAo vE) H4E T34 Y (bandwidth space)E 82 Stthe= ZAA A2

+94< 7HA L Aok

FCC= DTV 7|&¥ #® xFo] "sht Z& F71e] HDTV Z2 13, 7]&9]

obdEa ANadrng Fdd s

)

o
2
ol
o

i
=
=

o]’¢e] SDTV==Z 13, CD9}

2o ey Aad 9 ugFe] Hely dES ThsstArd Aeg o/dsta ok

(FCC, 1996, p.1) AUt ol 2304 HAERSY HEo] @] MEZE V&9
LS ouisiAe et A TE) DIVASS A3E A9EHS] o] &y #Hd

% ANAQ oY olfEd P e AR AL ALY o] 9}
BaE 2440 FAE BA AUD Ak AF Fol, wTe
g ~oEYd dste] 3F Hohs A2 4599 MEAD F49 2

xS 18-S 2T I WY, $A AQAES A2e A
E

o,
=
o
X

plIro A o] opd R DTVHE 3 ko] ZA FCC7b Fa3 932
ks AL FAY ARdolth FCCY FE2 1982 Mu g deuld Al 2w 9]
A AFS 2437 Ak BoEA ATSC/E AgEen, dend wE=
Aele Mulz Agatet AAFA AxzdAse] EEol g A9 d&o=

Az dEnld Auizset #dE 7le, A, s3dd olssd Wi dactss

~

AZd IS A= Advisory Committee on Advanced Television Service
(ACATS)7} 1987'A) 3+ AA At AF FCCY Q] Richard Wiley7} ©]# o]
A= DA BFF AdelN &Eshe 257 AMdAbEC] oo (Wu,
Hirakawa, Reimers & Whitake, 2006), ¢F 101d0] A A] AFZ Q] opdZ 1 A]2H]of A
OA" Alzgozo A3 rsds PESAC vk, 199%6d 1299 FCCrt
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"Fourth Report and Order in the Matter of Advanced Television System'= &3l A]
ATSC DTV EF9 AL F2Fo = R3S

19963 DTVEE T¢ ZAAd #HlEoE FCCE 1% 119 ZxA DIVEY

2", 4% 254 (interoperability)$} &34 (compatibility), A28 E&
(copyright protection)ol] 5= At (Paredes, 2007). 1997'd 4¥€ <] FCCx= 1996\
Telecommunication Act$} @A AFY ol U= 160070 full power TVHE=rEol
ek DTV Q17bel gk &8 DA 7= Wte srsksler, o Hetd st
WETEL 7189 A et oldRaet tAY ZREIaHS FAl AT
F e AEEs IAFHE AT F A HAT EF, o] HFS DIVEY
Aol S5sH= AHZAA 7IEd AREstal AW oldEI IS WIS
TASAT 2001 109l FCCo74<l Micheal Powell> DTVES] HA&}4S
A&Ho g ZAsta Brlslz] Yste] 'FCC DTV Task Force'E Fo] DTV A&
aRzor FPstr] A3 At A tg e Folskivh 2002 8L
FCCE 20061 12€¥ 319744 DTV A& FAsAc= Az 4 ddnd
FA719F 4 71715 dste DIV 4 58S ERaes Qs o3l
FCCE= AlolE Al&=®lH ZY8 AA717] Ate]d] S84dS "HHEEY] 98t AlolE
AT v A7) AR Abeld] Foks FASACH, 2 & 11dol=
‘broadcasting flag’®} #HS FHES =Yttt ©] ’‘broadcasting flag 7178 ol
oate] WE=mES ALA HAME HAL F Ae AAE ANEY FFI AF
=Y = e FAE vEEAY.

20051 9] Digital Transition and Public Safety Act, Section 3002= F 18007}
ol2Z& wl= W EE full power TV WExEo] st ofd=1 AladS o &3
T2 aPYE 20099717 AAH o2 Fsiths BYH ol ES Gt sFddA
AEH o] Wite olFZ1 NTSCEWA A" ATSCER O 29 M-S 2009
d 29 17¢7hA 9Fs =2 FAAG. 28y 2009 1€ 219 Jay Rockefeller

el W3y Bk~ (Digital converter box) FEo ¥ wiio] 2¢€ 17Y
Alg7EA] FaRte] mlmRlEo] HAE R Mk tiste] FHIZF HA &S Aol
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2= o]-FE DTV Delay Actzbal HWE WHeks AEstAnh. 45 AHA 20094
69 12¢ 3ol WE=
Fdd steds FHon, FCCe tal 7he wlo)A vEL = (ABC, CBS, Fox,
NBC, Telemundo)$} Gannett, Hearst Argyle, Mereditholl tjslod= 62 1297}
A opgE I AOE S AKHo R FEE UMA WETS teiA s FHl s}
webs 69 129 oA obF R AadHE S FEE F A=SE AT
opgE I Alade] HF T 2AE] weh, FCCe 52W AdolA 699 A4
(700 MHz W1=)S o2 AFYAA EfYs
53t FAAAG. dE 9, 559 A AdS FRI JAAELS
Aol g 2FAS 20099 62FH PALE = UA HAS. 700MHz
e 7k Wl 2 (60, 61, 68, 69)= BE, A, IFTER T 2L TF IHS
ArUAIAcRE A FHEHojd oFolnt. EF, THAHERO HIEIo=
skl Af7E A7 Foe dide] 98 FE dEtde A 74
AHE-E o g o))
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6) 700MHzu) o] A u) %]

54MHzl A 806MHztH & Fat5= (A'd 204 69)F AH&-3tH Full power
ofdz 1 " uz WHAEC] 20099 6€ 12¢S VIHOE DIVEY g 74
we} 7o) AMESE Fuhge 7kl 54MHzol A 698MHz TS HAE Z2 S
AehA AHEEA E ATk ofol whep Aol FTE 700MHzt ol gk Al 2] 7}
FCColl YA FREJom ofgfe] FE 20079 FCCol oJaiA] AME AH3F
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<3 3-2> 700 MHz®] 444 A& A& (FCC, 2007)

AlB|C|D|E|A|B|C| D |A|DEREIB| Cc |AD 5SS B

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 58 764 770 776 782 788 794 800 806

Block Frequ\l/ljﬁggzies Bandwidth Pairing Area Type Licenses
A % o 12 MHz | 2 x 6 MHz EA 176
B e oo 12MHz |2 x6 MHz| CMA 734
c AP RRANL 12 MHz |2 x6 MHz| CMA 734
D 716 722 6 MHz | Unpaired EAG 6
E 722 728 6 MHz | Unpaired EA 176
c Ry 22 MHz 2x REAG 12
A [CIaEr 2MHz |2x1MHz| MEA 52
D VL 10 MHz | 2 x 5 MHz | Nationwide 1
B e 2MHz |2x1MHz| MEA 52

2008 12€ #HA FFd el FHEHAY 700Hze ZE7E v A
Verison Wireless®} AT&T Mobility7} % 19.6 billon9] §2&& F3lA 713 B
goldzE H58 Ao eyttt Aujyt 2y F FCCH 94?1 Kevin Martin&
q4E ZAeete F9o F=E, Ayt olFold AFEY Jhed 1/34] dig
open access ¥, TR BIAYZL 7]3]9] Fofo} wolA FeH ool WF AR
A} T2 olF=E Aol AEA otk B 28y Googles HIZ 3}

B, handheld wireless 7]7]E¢] 7]|¥FS T 3FAE9]

r o
o
'
o
<
=
[>
1
Ll
jai)
4
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AP RI]do] o] FojP oz At FA A HAS BA HAte A BH
AHdely, C B3-S E33819] open access?] AJFAF7F 73] FCCO Aol =A]
oEstal ke HAA ZIdEHI de AHRY HPdARE AF2A dFsHe
ofel Zlo] Aoty &F, AmE T Al UG Aol tiFE W<l
FAe] &fstar Jlom, A Al vz Fee e wel FAHe] Ao
W B¢ HEZ 3 wireless diversityghe HXE Adshe dH Addidoe dE=
ThobA] oA F Aol Ha Utk o]¢k A, emergency transmissions¥} private

public EUHOZ SR DEF g Fvui7t 33 22 FEo] oA

e
)
oo
tlo
@
N
X
32

. 2292 Jehd e olele 2y (FCC, 2008)

<3 3-3> 700 MHz 72w A%

AE= BE= e = EE=}
A | Tiosed | AR Hcffe AR | Lirse | A4 | Licersed:
Verison 5 AT&T 27 Vaisn 7 Frontier 168

Usidar 5 USsldar 127 Triad 2 Qulcomm 5

Cavalier 23 Verison 77 COther 1 Chevron 1

Griuyld | 21 | Gruyld | 48 Club 42 1

&l South 14 Triad 30 Kurian 1
Cox 14 Mller 30
Continuum 10 Cavalier 12
1L 5 Gl South 10
Triad 4 Broadband 9
Miler 3 Cox 8
PSS 8
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¥7Fet}. Verison Wirelesse} US. Cellular Corp.7} 242 2571 Ao g
g53 o, Verisono] 177 BHE TAE F402 AFS g53 wkd US
Cellular= FAF, 555, BEAF A9 7|E AFs AR A998 FHs=
NzE BHAG o] F FHAL o]9o|x Cavalier (238Y)Centry Tel Inc (217),
Cellular South (147), Cox (147)5°] F83 ol HS AFFAAR SR

B 2= tgt Avjol A= AT&T Mobility7} 6.6 billion®] A&ES FalA A<
1730l aigst= 22770 Aol gt gholAE 5T 2N o EFoA AufZ <l
A2 H ek AT&Te] HE o]o] US. Cellular7t A EE3} w3t X Yo st
12770 A golAMAE, Verisono]l 77709 glolAlAE  FE53h o9
Century Tel (487}), Triad (307H), Miller (307}), Cavalier (127}), Cell South (107H)
Fol HE oAtk

FCC9] open access 1149 F&50o] A+ CEF| tigt v A= Verison©]
o] A3E 353 Aoz HUIERTE Verison2 4.6 billione] X&EZ 3le}o]=
kst 487 Foll thdlk golAAE 55U Triad= Alaska, Puerto Rico,
US. Virgin Islands®l]l gt CEE golAdl~E HSsth v AR WA 7]l
USA LP.7} HA T o] thgt gtolAl=E &S5t CEFAA goldlas

N

o,

oL
[}

)

!

F53 AMdAE FCCAgol wel MEJI "gagdexe 340 e 717]9
3} accessE Al FsfoF 3ot

E £29 Aujo]XE EchoStar Corp.7} & 176718 E £ goldlx 7146
168705 5oz AE7teHd AIAAEY ddS izt Hlojd 235 B

FAth EEE9 6MHz 2=HEQL T 2E®W dynd xujzd A3t
FoHFZ Qualcomm.Inc.®] FAZ o7t fFHAH. 22Y Qualcomme]
Mobile TV #3]AFQ1 MediaFLO= California, Arizona®} &5 ZA*A] 579
gholAlants FH Skt 23O

A # o2 FCC v el 2147 AA7F FAgor olF 10170 dA7}F skt
AT F=3 Aog Yelydtth o] & Wireless AE Y F HA| w] o] A

AFF A QD Verisono] CEEA 107 A4, BEENA 777 A4, AES A 257

E =

o] =

oy
lo
_li
tlo
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Ao AAA ggoldl2rEs FEFozN DIV Aoz o7 AAY wireless
Farde s 7HE FAHCE vl Aeg HriEa vk olHd A=
Verison©] 2007'd o]#j 2 Ha|2 Pro] vFo] & o HE 3o F Hrie Yot

5 B34 22770 BES goldl=E
HAE3A Y. E=3 Qualcomme H|E 97 HYo] W3k oAl 2vs 53 =T
a3y, AT&T Mobility$ Verison¥} 7wl oFS ANAFO2ZH o]E HA e
joint venture7} ©]Fo]d Ao Z 4= gtk AolE TV A Holx HJAI
Cox Communications= A%} BEZ9A 304 millionS A&3d o, US. Cellular

Corp.t L3 B2oA 15270 goldl=e] HE5S 95t 40Imillione A ZEF ot

=2 2= AT&T Mobiity7} 6.64 billion®] A

o] Bro|= CenturyTel. Inc., Vulcan Ventures, Metro PCS Communications Inc.,
Chevron 5°] Ami#AE FaiA 2HAEHDS gHI AOF et

Ty A & ERE ALSEHIL Qs AAN7Y dFeR st AufelA
JAEo] FCCY 18L& oldshe dl oH+S 7S o= Btk
FCCE CMA (BE2)S} EA (A, B2g) golslx HSAA 6 tldle] DIVZ e
Ago] Bue= AIFOERE 49 ool oAz A H 35%0] thato, o]l
71kl By AHZAA 70%° dFete A Gl Wt ARIEE HABEE

TS A

2~HEHE 3H3

Aol AAoltt a#Y o]lyd FH|HAoE Bt ofdE 1A DIVES

AN o ZAREC] =EHN0H dF= P 717 e ASHE A=
A Ao dE 50l FCCe WSl Wt F4 &9 7HA el sdsh=

o

2

E}elS DIVE Y A%ty ##F Public service announcementsd] ol 3= &
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B/t vem Aok Ed, 3R 29 sl B A% st APAEe]
2 Fo ARYoR AEHA Gt AYEYE 27D o5 AHY
AlER fEdE FEME ABORA EAS SouUh ot DIV A8
oA EAHH olsr5el thshel Fel@ Hleolth

ATSCAlZZE S AF 71&e] P ZAA M Alads Fask=t £43&
ZEAA o= Aelded, ol#d A= FE opEERI omA oA
ghosting®} fadingS 23}

Z2age] FARHIAE HASH AT Aol 24 B WYL Dot

rr
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ol
fru
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il
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fu
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Aoz ¢HA gth DIVHESS dwbdoz A3 Aadoly ofyd Aads
e FAeA Zate F MA A sbed sk Aot EAstE tAE 2
(digital clif)¥4-& JEPATE DTV #59 Ho & ofd2a An|2=e] a3
Hlate] ok 1/5¢] g

Alagwts Ba 7 §h7] il rhestt. add®= Estal, DVB T¢ COFDM
modulation®]l Hl3te] FHA 45 JHAE AR HUEEHA & ol2d Ao

L3l Alade] o] W wof maoly YR A Qe Alad Al

¢

EAE HAA7IAL ATk (FCC, 1997).

T 69 129 BY 7N TVEET Sl HAERY HES vhxl 7he-d,
Santa Fe, Austin, Dallas 5 ‘@ A|9o] 7P FHI7F 52| & AHOo 2 ATE o}
AAZ2E gAY F4E UHFIA VHEE 483 W50 2o BER 29
o] EA7 DT 48070 o)de] WEwEo] DIVESY Ad3 4 VHFE
AFEEHA = om, o] 74e-d 2167)¥to] VHFE AFE3td whETolodth, E3)

TVE 93k ote|uir} UHFS] 94 AAIE dith, VHF W=E0] 2o ¢ A3
Alady HAE IR st diEA] dY WiFel 2o AN FAE

ru
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YERR it
9) 8}o]E X3 o] (White space)

White spacesv= W& AlH]Zo =0} A2 SHARE ALMEHZA] e FIg
g orda. m=ol M= FCCrl goldlAE 7EAIA] @42 AWM (Unlicensed
devices)oll i3t} dFE Far S FHSE WEALS] Hajol Welr) H#] Fethe
B0l & Al ~HEF EA3= white spacesE AT F IT = FoZH
A o] FAh Yt o g 7z} Iyl IA| 7| FE AME g2 Fug
et 543 AHES F7kste FEE fold2E 5= F stal Ak o] g
T g9 BFL ME(band)dl W3 AME Aoz FA|FEHW ALEAZO]
Folg tgzte] AsptalE 2] 915kl white space’t S E T ©] -9 white
space= FARZE AREEHIL JUAE FAT AR Foll A Aol A HupisiE

225 98 AT 3 ook tEA AE AMEEA
FAAY 7€ WstE Qe HA He Fia oY B3 EAEA "k
o= DIVZY 3oz Zwm|etol == UHF 700MHzPE o] @y u|A
WEo g FH HEAA Hew o] A9 te FCCY AniAAd S Sl MEE
AHEARZE R A S-S dA AR

ady 8719 IAkZ /4 E White Space Coalition®] 54 698 MHz 3}~
e F AMEE A = white spaces B3] 2009W@HE 234 Bl QAEM
AHI2=E AlFeAoe AgS FASE wet o] e g AHEdAS 7Hd
WEAIETY FA7F 55 AT White Space Coalition< Microsoft, Google,
Dell, HP, Intel, Philips, Earthlink, Samsung Electro Mechanics ol <3}
B obE R WE T AAS I AT 20060 Rl AA HAvk 27
Google®] A YOS Z 'Free the Airwaves’ A AS F3 tAER HEzgo=z
#4442 unlicensed =HEJ digt Wi Fio] o]& F3& TV Aade A&
Hojre = o2 National Association of Broadcastersoll ¢Jsted AR7F = Aok

23y Microsoft, Motorola, Philips 59 A|&AQl =go=2 lste] 2008 11¥€
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FCC7} g x]e] A4S 53] HFHOE white spaceo] 3+ unlicensed useZ
=3O 2 White Space Coalition?] £& 0] =3t
a8y B2 A AREAIEC] FA AHYY e o

)
A%HQ PAS BAS et

T

3l3. FCC7} unlicensed devices®] A}g-ol tf
U= BTt T8 B 21552 9338 FCCo ZAAd thste] 433] 39|l
HES-S Hola o o & , 20099 2 National Association of Broadcasters®}
Association for Maximum Service Television, Inc.7} A F-o| white space®l
8t unlicensed useES & 7}3F FCCY ZA W3 &8 AXA AHES o zH
white space®] ©]-&°f thg =go] HAHNA = B AlZte] £28%

<
% T
FASL Ak ob AF FQ1 o WALFAN AnEL TV YEAET BYT

F3 el 2gH ol Tl AU s)7)E0] AshgHE doslE Aol
AP AU W AA FCCY Ao MEA RPHA ¥t AHA Rolgtx
431 Ak

opgE AN HAYE WFore Mol 4EH F ofdEI Ase ®E7
(set top converter box)7} §lol= T o) FAIE 4 {17] wWiEol obd=a duA
d710) AZE A" AEE FAE F UAEE e Hx

Zl:
BeHolth, @ AAHOE opdEIdA UAgze ABL %s AW
9 %

to Analog Converter Box Coupon Program’e] tj3t HFS FETE ©]
Hetel ok, 2008 1€ 19 olF EE vE JHEe F i wETv|o] ghelo
N 02 FES £ = AA HQT (NTIA, 2007). o] e

A Z7)0l WA R o|AFl 990miliion©] 9o F7HAQ AFS WA £ YEE
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stal gk o] Z=zIde] AP DIV AHEYS] Aoz WA o9
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11) LPTV (Low power Television)

AA7EA] F&P o] DIVESY A e mtols FafA AF32 3oz
B7HE Al e Zlo] Abdelth e A Adud AXE A3 LPTV (Low
Power TV)W&=olu} TV FA X(translators)E T3t AGIE 218t e

AFAEANA 48] DTVES Hgho] o714

rr
(o
>
ot
"
=
%2,
N,
§2
o
i)
oy
ofl
¥
Lo

Aol s = FCC7F DTV A& A|HS Asted Aujgdozn 4de] Alzto]
o 20% Aoz Bt LPTV W&EZoly) T

A FAlo] Thssttte o Qs oW AES Tt Z2aYS HESta
ok a8y LPTVIA] DTVZE 3ol &5 FHH DTV A&EH e 2
Alz="o] o2 gt Q F2171E FEA FAlo]l HA @] Wi gL Bgle
AHI2E AFste LPTVEETEY 7leS Z44AHA "tk FCCe 6¥ 309 7HA]
DTVAEC 2 3} Algo] 7}5sA | MZ UAE AdS LPTVHSIE0]
AT F AEF Jon, FEe LPTVESTEY] tAd Alz=d H3S F57] 913H4
A S e ok Oy 233 DTVAES A= LPTVY TV FA &9
st FCCl HEHQ HEHH S 7Ivhedor & 2oz HRIth
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1) 2utd W (Mobile Broadcasting)
7h) ATSC M/H<} &AM A

ATSC M/He "= U EHlY TVE Candidate standard@ 5% 7]1&EZ A
243t A" S FaA WEAEC] AMZ AHEE AFsked oA T
LS AT Aol 7IE vk DVB Hu 1 segZt DIT &S R <
@70l gFo RS A AF #Zo], ATSC M/H EF v=9] DIV &<
ATSCE A7 Ao ZH FFEshe] FAAFL 20099 Frlo] & Aoz o

=
53 9k DIVES] A#g 9Iste] ofv] Sujyt geje] vgst g7 Be
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7] $%< HoluA E3ka 9121}, Open Mobile Video Coalition®] AA7} =<
]_

A9l EEe 432 dolA ARe zUs wde] Wz 4
X

=5 AFgvhe HolA A
7198 < (cellular network based) HI©JE] AH|2=9} 7|2HQ1 2ol & 7FAaL ).
olglgt ZwolME ®Hld TVZE UHFAE 555 Seild =g FFse
Qualcomm®] MediaFLO$} ©] fAFgE SHo] QlAIRE ®Eukd DIVZE & EEF oA
EFS AHEsHH AAF o2 AR o A& Fo] Athe FdA ztolE Bt
WSS Butd A9 433 tEe] 2ukd DIVZE 583 #9499 sz
BAs o2 Ha Ut} oS E9], National Assoication of Broadcastersel] o] 3F
2012 A7bA] A= Far, 7FY dvf el tEUg] o3k #9e] afntrt
2 billiono]/o] = Holgtx oAstar Aok o= FCCrF EuiY DIVE HXE
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Tl TVE Bdte] M3Yd FEANLE AZS = k. M =ud DIVE
a4 Agsold Telzel dsted, & YAW FPNA TVE HE P

BulR $7 7 ARl iskel 89HQ) AztEe] EASE g AbdelAu

T Ayes 5F 990A Eutd DTVZE EAAIRS 348 4

JAthe A BAFo sHAth e HE BRE NS WA 5070 o]/
WEYI 71EAG WwEaEo] 2270 AY AAS tiado g 20093 7hA =Y
DTV MBS Az Aolgla 3 @ie Ad9S FAog 3 Felxyl 2apd
DTVE HlzUs Zdo] @ & &S RoFg, Ty ofF ujxox Znrtd
4 F & FAEc] Fob Aok ATSC=
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) A+ 713] (Business Opportunities)

) YPE Jd= YAE A2 Mobile/handheld receivere| 213 HAut=
F4l8k=, M/H DIVERLL 3k YXAg Alde] F7140 ARE-S 7FssHAl st 39

il BN oldEa & UAY AIde FAsE FPE Ause

of

interruption) o]t} ARl 2 olgt F3} & BAEo] BUjlel MYT=A

HBAQ FAlo] o] Fo|AA] Kakal = AA ot} (2008, Ducey). LHl®= E7-5}1L,

—

e AHEIS AMSste AMEE AR JAJAET o] FAF Al Adst

ste Algs 7B AAA FogRse] EAstal o M/H DTV o &7 9]

O

eted HEAAAES BAGOl HIGT AT A4S M/H DIV 455 $48
F A= Eutd fulo]~ (e.g., mobile phones, laptop computers, adopted video
iPod, video receivers in automobiles)d] =]} A &A1 Wdo|t, o]e} FH

PEAGAES J1E ATdS B A5 Je AWzt A AFE
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gFaforstty. 12 1 a3t A AFE9 Sk 22 AAAQ Blo]ojof Frt
A4 7IelEe "UAE dxzae Aeolvd FuiAEe Fui&FAE,
Al 3 A Y Bl oA WstE & U

Mobile/Handheld (M/H) A1 =ZA 3G cellular, WiMAX, MediaFLO,
satellite, M/H DIVE E5F X g3t} 3, o] Al&-L Wireless Access Protocol
(WAP)E A ddt=rutd dA2E st FFAPAAELS o5 7hed st
52 12 oY JHElagled FosiAl 2 JheAel Ak odE £, 3 2ynHlA
WE=o] M/H DTV F1E Z7] 93t Third Screenye] kS 3l
VOD 22 AHl2 AAN2E 9] subscriptions #wjsl7] 98 A= News Over
Wireless¢t fofs & & e Aotk B o] WE=o] Z2a99 ez}
ddE 7S F=87] S iTunesste] FF® 7HsE Aot} Ducey et al.

(2008)2 7} 7bsAel Ada 7P ELS ol&S ZMAT

&
e

7

% M/H DTV HZU2
2 o] advertising supported programming®| & ZHolgt= A A cellular
phones®} stand alone video players’} %7] M/H DTVAIZ-S o]Eojupzd 7hs4d o]
Vg we TI71Eclga FAT B o5 & BA A=l gle 7kl
ATSC M/H7} =2&F A stakeholdersell &JaljA] &80 o] 75 WFAIAA Sl Al
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M/H DTV AH]2=9] 7§ A], partners®} suppliers®] =4 2 #A A, ArlE9]
H=zUA 2dd U3t g AE 58 £3354 2 Aotk

2. M/H DTV transmissions F3l|A] AF=H = F83 ARI=E main DTV Al1€&
BN AFEe z2agRe 2EHeE Y9 Zolth. 28 time shifting
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<3 3-4> LEARY 713 (2009 2012)

Potential
Broadcaster Depercert
Receive Business Model Ke o Near Term
Devices at Launch — Stakehzlder M/H | Opportunity | Comments
Advertising | Subscripti DTV | (2009 2011)
Based on Based standard
Revenue Revenue
Cellular Business
Operators models
TClelh}lllar P (advertisin
elephone Handset g vs.
High Yes Yes Manufactu Yes Yes subscription)
Priority rer are
mutually
Google exclusive
Stand
a!one No - Device Potential
video Potential | Manufacturers fee only
receiver Yes over (e.g., Yes Yes for
player long Apple, advanced
High term Microsoft) services
Priority
No -
. Factory irstall | Long lead
Vehicles Automobi ed time for
le factor
Lower Yes Yes Nanufactur Yes Maybe y
Priority ers Third installed
party install options
ed
May not
Laptop No - require
Computers Potential Laptop M/H DTV
Yes over ; Maybe Yes receive
Least long capabilities
Priority term in
short run

<= Ducey at al. (2008)
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IYF ARolue g3 FA, 24 ols) FAAE ] B5H Folo B2
o) Foipon JTe AFA WP WD ATk Ly DIVEE W8T

gk olyEl DIVE 7IREe 2 e F7HAR] wxde] oJy7bA] FofaglEso]
At Ae A ESE Aotk ol E9] Digital interactive TV, set top
boxes, 7§Q1-& WIEA HFH, DeAAFUA A & v§ T3 2 #4887
AEY Mul2 A|lFGA ] oA == AMul2 Bl§ Fo] 73] DIV
A ZAHE Adsta ok =3, 718y, AdE dulAold T8 o] Zz
7hels, QIEYl Bepe-A, A2® fdadel= T3 o] EAfAd I
Frlto] 8 (literacy)o]l XY AEAAE Faot FHOZ ofH3| EAta U
ol¢k HEo], AHEAES Hask agde SHAAA ZRIES] Ao HHA
TR FAZE Ha o i F oy 3] JHAE 7HAaL 3= PSB HEHIE, FH
H

33

dre Y, e governmentol] W HI & AIHATL
date FEAA ogA ATT F derte DIVASH 34 JF7E sfasfor
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2. 9=

7 AL

d7e Ao TAY A% WA o] SuE AR A4 HD Huag

O

(3

=98t g fY AZAME 2009¢ 1271717 892%9] L HILS
woli 9lom, BBC, ITV, MY 4/S4C, Five 5 F3FAH|2 WAlSo] DVB-T2¢}
MPEG-4Z %3 20093 E Granada ITVAYRE ©@AZH g HD MH|AE A5
g Holtt 71Ee] HE|ZH 2 Byl DVB-T2¢ MPEG-49] A 2e 7|&S 53
HD MH2E 31712 ok B dAdMs 9=t9] A4y DTV 7|&1%3}
A /A R Mu s FE tj] ohFaxt gk

11

r

U 2d FF

Ao 7)1E old 2 AFYAEE BBC, ITV, A'E 4/54C. Fiver} ATk J=L
SD #9159 "AE H&s FHA 71E AT AlgAES] Algt At ofye
N2 AFAAE o] YAE A4t el FofstA Eot

71EY] AT AEE FHES AFHLZ Fiste ¥ oAd wE
ADE AFE&L F7Fsta Atk <:#E3-5>¢F Zo|, thAld W AIEY HHE2
2002\ 5%-9] 1914 20079 389 18 Z7}3th 949} Fived] HA&e & wxo
glod ITVY H/&2 A "otk A Jdxvse A
Mzt o, A4 oaAld ITV2 (22%), E4(1.8%), 1TV3(1.4%), CBeebies
(1.3%) s°l 2007d ttAd 7HolM e Hir& <9 6791095 7158, 7

A9 Adse] a2 HFes Easia itk

rl

—_

“
=
iy
filo
N
N
o
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<3 3-5> Ay AHF& WE 2002-07

2002 2003 2004 2005 2006 2007
BBC 1 26 26 25 23 23 22
BBC 2 12 11 10 9 9 9
ITVA 25 24 23 22 20 19
Channel 4 10 10 10 10 10 9
Five 6 7 7 6 6 5
Others 21 24 26 30 33 36

Z2]: Mintel, 2009

9o ¥ tAE Ay ZHEZOZ Freeview’} Atk 2002 10€ F8 A3y}
ZAE Freeview’} 7|ES] 8 AGy ZAE AFGAR] ITV Digitale] 34t o] &
N2 DITARIAE S438A ®oh. BBCE H$% AMdAQl Crown Castle
(National Grid Wireless)® BSkyB7} 202 Freeview AlYS FZFHT
Freeviewe= 20 =] gt Agutrseol A 57 gle o3-S $A9, f%
HAg £ &2l BskyBe| 7HdALE AW, I A" d&Y F5F TS
st w24 BFEAT. Freeviewol & Mux 1,2,A,B,C,D9 6719 HEZd 27}
Atk shte] HE|ZFH A Fell= o JRe] "AE AdEo] AUk Freeview Zdoll=
AA 40470 HAE TV A 20 A7 HAE HHL Afdo] AFHIL UoH,
=3 R EH= BBCIF &3 HEIZY 2 Bl A9EE HD AMHl=r =4

of g o] tt.

<¥ 3-6> OAY AY FAEY AL T4

EEEC RN A A ol | ERA
- BBC One, BBC Two, BBC

Three/CBBC, BBC News Channel
HE S A 1 (SD+%) BBC A BBC
- BBCi MHEG (4streams) (Text)
- 67 By e Ad
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HE YA 2

ITV1/GMTV, ITV2/GMTV2, ITV2+1,

ITV3, ITV4/CITV, Channel4,
Channel4+1, More4, E4 (SD®)
Teletext, Teletext on 4, Rabbit (Text)

278 Etde A

D3&4

Digital
3&4

54C Digidol, Five, Fiver, Five USA,

TeleG, QVC, Gold, Bid tv, Screenshop,
Home, ESPN America, Quest, Super

Casino, CNN International, $4C2,

Teacher’s TV (SD+)
Top Up TV Anytime 1,23 (5 A3}
NHS Choice,

Teletext on Freeview,

Teletext Holidays, Rabbit, Teletext

Casino (Text)

SDN

‘S4C
Digital
Networke
TV

plo)

=)
o
il
L)
[>
w

BBC Four/ CBeebies, BBC Parliament,
Community Channel (SD+#)

BBCi Extra Interactive Video services

1170 gy e e

BBC B

BBC

WElE s C

Sky Three, Sky News, Sky Sports
News, Dave, Smile TV, TVIV Digital (SDH)
Skytext (text)

37N By g

Argiva

Arqiva

M
u
il
i)
P
o

Yesterday, Film4, 4Music, Virgin 1, The
Music Factory, Ideal World, Dave ja vu,
ITV 2+1, National Lottery Xtra (SD=)

4TV Interactive Services

778 SHe e

Argiva

Arqiva
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2) gAY de @

<E3-7>oA He vke} 2o, g9 gAE HMIELS 2009 1871744 89.2%
T3 gAE A 7 39.7%0lH, 9= F5 WE AFEL 495%00. AA
OA"E §8 95 71470 2 13- 29 64w 7holH, o] F 89 9T 7Y

7}#7F BSkyBE Fal TVE AlAsta glow, txgd AolE 71Y7k++ 39 34
v b AEolth d=el f 5 WE JAfEel ¥

o ByEo] w2H 7t 53] 8 WEY 71 AHEEL Freeviewdt B A
Al Atk A= F85 YAE A4T Freeview FAIH7IT 1H8Wivto g
702% (3F 7+ F TVE oA o] B/t la)ol @3t #5 AolEd A8
H]-8-Ho A Freeviewol| & st} 3t=do] SHAME 20 FF=tH9] Freeview
A7 SAIEGL FEE 409 AES 2 5 Ak o] BSkyBe AXA|HIRE
W 752 24070 dAE TV AEES & § AT Freesats A F3H Freeview

X

o] giks AHAstE a1 gk} (Ofcom, 2009).

o

<¥ 37> 9= dauld Be 7T A% (20099 157))
)]

7 (R 7 (%)
gxg f3 TV 7}
txg Aolk 3.3 Wik 12.9%
S8 94 8.9 Wl 34.8%
8 YAE A1 (Top-Up-TV) 0.2 Wt 0.8%
ADSL TV (Tiscali) 0.1 @k 0.4%
AA 5 A& TV 12.6 9w 49.5%
F5 YXdg TV 7}
Freeview®t A1 3l= 7} 9.7 Wil 37.7%
7 A 05 Wt 2.0%
AA F5 oAd TV 10.2 ¥ vk 39.7%
AA A" TV A|H 7+ 22.8 wiuk 89.2%
oldz 1 Aok 0.09 vk 0.3%
AA gAd TV A7+ 229 Wt 89.6%
A= TV b+
ol =1 XAy} 2.7 Wiwvt 10.4%
FreeviewE Al A3l EE 714 18.0 Hi vl 70.2%

Z*: Ofcom, 2009a, p.5
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3) HD Anlx 33
P F2 EU 57153 HD 7FIA vl go] 718 = 9379 HD AHl=&

BSkyBollA & AMHIE FEZ AFAEHAT. F5 A4S BSkyB= 2006 59

HDTV AMH|2~E AlZglon, 200832 7HA] 779 9 7I9AE xR
2009Q7kA] @+ HA Y 54%9] 7H7F HDTVE AlA 71se Aoz 3

it
o

(Pennington, 2009, p.22). 42%°] SHA7} #5 HD SHAE°] 5 HD ZE13 0]
HDTV & Exstia g &5 12709 W A2 Freeview AF Tul&
Agets SHAY 67%7F AHZE HD AHI2=E B7]9e) Faie Zolgtar Hiigitt
(Plumb, 2009). Freeviews 20103 =g 2vtA7tx] 9= A 7172 60%7F HD
VEE & AlF ol

Mulag AR 5

<3} 3-8>%9= HD AJH]2 &g 2 A3

- 03 RV
STo)SE fcvhm (o2} 5 STE))=
=z | TEAE | R ol HD Fell= D AP
0 8 A=o) 7)) Apd L0
13 BB | 2642 | o BBC HD A&t HD tkoHEl HD
MIW HD 2222 HD 5 £ Gy
o B|¥71e] ¥t HEE == BBC HD 263000
M | Freest | 20852 ) =
ATV FH= 018-7Fs (Freesat HD)
) o BBCHD A4
Al Fe- g' A0612¥ | o HD 28 =3} 3wl HD <BIE | 61190 (VA
100ARE o}88 4= 3}
- o T PRI B IPIVE B3| BI A
PTV , 20894 Vision B2 TRR2=HoL HD AHls N
Vision (Vision +)
o8-
HD=Z 38 BRC 21 0|8 7F5
ezl | BC | wmad | O - f-7ts ]
o ZEZ ) theEE
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2000
o0 BBC IV, aii&d HD AR 7K g
2P} | Freeview | 1295E] -
Fve'= 445 5] &=
e | O e 4R T

Z2]: Ofcom, 2009b

A=) WEZI P AALEAGNA BAYE 7HAT vk ofv] f-EuetE
HE& v, d¥, 35, Ay 5o FrtolA A4y HD ABlart =dEa
g A9 WEAISe] HD AFS dta §2w4d A HD AHI 27 == A
Ak Aol AAHES Eoly] fd HD =d¢] Zodd. BBC, ITV, g 4,
S4CT S FFAMH=LEALES
ANZog HD AEES Ag¥Ez dAFos T4 Aot} Freeview?] HE
Fd2 Bl 71¥9 DVB-T7I&Rth 48 MPEG4¢ DVB-T27]&S o] &34
HD AMH|2=E AlFgch o2 &) BEZA 2 Axgd) F24830 9 Jagel=rt

o] <3#3-9>9} Zo] 2009d THE Granada ITV A ¥&

% 3l Multiplex BE AME3atd AEES e HHEI2Z o|Fdth F7}
FueE AMEEHA @3 Muls B F 8 Mbps 9 45709 FF A HI AL
HD AH|=E Agd + A doh. FF A 185 9dd of Foss
o] g3tAY the "WHIEFYZ2®E DVBTE E=YUde F714<Ql HD A~
a8kl i

OAd Agd dyuld (DTT) gagol= ol 2Jsf o 20
T (mode)-& W3}

X
Al71aL, WEARRAREC] A WE RES 7P B8 oE o8 F A HAoh

W L
ry
[
v
N
i)
)

MPEG4 T2 UAE WF vyt 20l Au|29 HFd dA MPEG-2

xFo Hls] 24 &&FolH, N2 F3H HAEF BEQ DVB-T2e HA 30%7HA
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<} 39> X 9¥ HD Mul~ =9 44
A4 dA
Granada 2009
Wales, Scotland, West County 2010
Central, Yorkshire, Anglia, Meridian 2011
London, Tyne Tees, Ulster 2012

X¥BBC 52 94, AlojEoA 20071 FE HD AHlA AF

A4 DVB-T2 7l&<s d9oA 7& AlFFolH, Ofcome OE B F8
AEAAE A dA Fo T d9S o] &34 ARG W] HD AHl=E
As3t7] 918l BBCS =9sta gtk DVB-T2E 93k 417 AAEEC] Yga
EAAQ ZAIE 20099 Tl dgEo] glon, 2010d €= oW diE AviE
AAdista Aok Agutael Oxg dyuie] 74 S en, F7b 2o

DVB-T2 DIR (Digital Television Recorder) A< ¢t Push VoD #4& 913l
ZosH, 2370Y¥ &8 oFHolth DVB-T2 F4l7l= 719 DVBT 479
S8l At

=9 A9 HD Ad =942 gAE A& dd5] glow, gAd UKe
gAg A& WAXE #Estal k. BBCE X|Z32Q] HD vHAIE wAIAE A3}
el =8t 3

o BBC, & H2=EAE, Ofcom, Freeview ] 93

- HD AHl= vpA|R 3 A7yAold =74

- gt v G AL Intellects 3l 7193 =

- AAHAEC] oYUM, Al FE& AHIEE o] & F A=A F9)

- AAAS0] MM 54 e ol el
- YAg UKS 9AE 18 A9 AY A4 A

BBC= 2007¢ 12¢¥ HD Ad A& AFglon, dxile 4% AolEolA
o]%fﬂ- 2= 011;]_ o] XHl;lo Z:ig-_zq/ﬂ;{HL-] 0;131 BBC ;{HL-]‘: ]/\1 '/é,: o q_oo];f:gl_

Fest Too WS PEA OF 4NTE 2 147 943 T,
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o AlF 21
- Plane Earth, Nature’s Great Events (X+1TtHt), Heroes, Hustle (=&}v}),

Wimbledon, Six Nations (£=32), Strictly Come Dancing (2-2)) &

S4C HD)7} ¥522 &%
- g5+ The Gadget Show, UEFA % ], CSI. Crime Scene
Investigation, &J¥¢0] X213 ‘Milkshake’' ¢} EEH 28 338} 5 AT oF
- AdsE SAIRMY B8 AR Ad I FE AlFska Aok
= A

VOD MH|= &+ skal Sl

ok

o AA /A TF

e A4t DIV 7enssieh A F7Aus 58 2AA7E 98 049
>

g Aul o]

¢
do
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[ oxgEs

- FOp

e

=4, FE AME A ZEIaHPFH w2 AZel dg FAE FAHLE Y

HEAA A 39 A 50 AgE FE T3AMuE FAE AL AA,

Ao A BBCY FA9 72 ATy I/ HHHoE AYS vpEd 72 AXMAE
AYS ZA%TH A, BBCY &4, Ald 45 FTAo=Z 3 AFFHo=z HH
ttAQl FFAE 2 AFA7E Aok gt (Ofcom, 2009c).

F ol = BIS®t DCMS (&3}, vwtjo], 22X 2%)7} Digital Britain XS 23}
dEA FE G gAE FA A71d 2efls AN 9714 20123744
B QEY 2Mbps)e] EHA BF % A B YESA (50Mbps) =,
20159704 DAB £, 3% 4o Su= #d A4 AR B 59 A
OAg Asy g2 27 g5l oAl Atk

AE7E dadel= #d FAlE DCMS$ Ofcom, BBC Truste] Aot}

o\-}
fo
ot
40{'
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19963 &R JHES T8 dadel=rE Jhset™, 20039 AFUA I AHE
2| &9t} BBC7} DCMS, Ofcom, BBC Trust7} A& 714l Zad Y= HolA &
PSBEY MEUE T2 TEIPS Ax3sta ok

2007 11€ BBCY #1710 BBC Truste ¥ 7FXH|2E (Public Value
Test)& 714 BBC HD A A|¥& 5T BBC Trust= AlolE3 94& 53
BBC '@ &, Freeview 9] 9A|ZF W HAJ, HDAE A BBC One9] FA]%
A 2239 SAMS Hu BBCO oy AEE9 Z2ad &8 T &5

SolHTh Freeviewdoll A 4AIZF of7t W HAS e A Ade 8L

N

Freeview 732 HD 7|& #Fo] B&alA7] 74 =3t A, #d 717171

THEY, UAE d&o]l =ojA= Aol 4AI7E ot MulaE T Add

HD Au]2 o]&o] 7tgdith Ade FFAAR AEE 20% 7R ~x =9 I§
FA2E5 AT 5 don, 2 2x =9 95 HD AdEd BAsHA= <k Aok
w3 HD AMHlZA AT 7|EFow 95348 7AW, 7]1E 1080p A==

A F3sh= HD AH|27F B[R A v X & Eo]es& FHAsls)|of g,
2008 10¥ Ofcome] Y A8 A|Atdt TVelA HD Z2Z18 AFTS s vlw
A AAGS 5 WEAE AAGste WHIHE HAYT o] F{AHANA ITV,

Channeld®} S4C7F AtGAE2 AAE QT 20099 6¥€ Ofcome =949} S4Ce+

2

7S %3 FiveE 2010%-E Freeview “goll HD Au]2 AFAIAAZ Aot

o5 ARt A= 7€ oldZ 1 W] DRL (Digital Replacement Licences)2]
Mol ofld 199 WEH MNAS FF AMEE DIPS (Digital Television
Programme Service) W3] E FoJglth. DIPS W E 7H AlgAbs gt F5ollA
deud Z2afy RriqHsg olFoxl yxd dnid AMuls AETs
& F dth o]E AR AN AR Al RO Fo VIEE Fage
B2 o]f, FEFARE WE 7o, G HeHld Aquj2e] Bejeh vkl
71ef el

Ofcom®] ¥#d oF=2 Fup9] 24 o] o7 J=7 W 7] L, =2 F29
T Helel 2R gy e Mulx o]g R oFE FHAlsa gtk 2009
W #A P2 467 UHF Ad (A 368MHz)< ©]-83t3 Itk 11 MEN

=

N
o
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<19 32> YAGAY o) F J= Fos A

[2009']

21122232425 26| 27 29 [ 30 | 31 | 32 | channel

33 (34| 35]|36|37]|38 | 39 41 | 42 | 43 | 44

45 |46 | 47| 48| 49| 50 | 51 53 [ 54 | 55 | 56

57 [ 58 | 59 | 60 | 61 | 62 | 63 65 | 66 | 67 | 68 | 69

I:' Interleaved Spectrum (DTT & PAL) PMSE (radio microphones)

Radio Astronomy

aom [zllzlsls

Aeronautical Radar

[2012']

21122123124 25|26| 27| 28|29 (30| 31| 32 | channel

33|34 35|36 |37 (38|39 40|41 |42 |43 | 44

45|46 | 47 |48 | 49| 50 | 51 | 52| 53 | 54 | 55 | 56

5758 | 59| 60|61 |62| 63 |64| 65|66 | 67| 68| 69

|:| Interleaved Spectrum (DTT ) D PMSE (radio microphones)

|:| Cleared Spectrum

TV MH2~Z E3) 570 PALWA o221 A3 93t 67) DIT PE| S~
$Qan A GRe FAH Fug AY B Zas Az AN AR

SFNS AH8-3tal tF Aol A= MENS o] &3t} (Ofcom &AL, “10.1.16Y).

gAg Hgho] gEHe 2012dE 1670 ANE(128MHz) 9] vzt o5 o] T,
61-69H 2] 97} 292> UMTS-800 (LTE) AMBl2o] o] &= o Foln, 3137 <] 77)
ANde obx SxrF AR gtk UmA 3271 Ad (F 256MHz)= 67] DTT
HE|Z Y 29} 3lo]E Aufo]2(White Space)Z X Et}.
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A2e AN2E EQF 5 JES doh =@ A A" TRz wuF
Mot B ol PAAS] e FFS A2BHT G HE i,
Fohre AR AR B 71E 71712 Fal UREY AUz 42S s
g,

ol & AEF deopste, AR Ful FAVIE AT AHl= AT, DVB-TY
4 30% ¥ S7F DVB-TZ 22 A9 ehulg o, &g SIN 4
S3hd Bx A, Fube A5 Foa 84, Hueh F o9 HE da

717 Fol EZE] Ut

<DTPS (YA€ DHuA =23 AMulx) HE>

gAg 245 ZWE Freeviewst 5 ZWESQ TopUp TVY W4 Ald W3
5 T3tk WY B 71z 52 E o] wel FAAHCRE Ao
AeA A ] Ao HER WAlETh W ARAE ¥hgdskAY Ofcomo] 4
A Z1 AAA frastet Ofcome WE x31 9wk, AA] Eolsy, A A
e ol E WIE HaAE F Atk B AR Ofcome Fol7] #s &
xE AEE ATsAY, FAFAJ] 45, HARYd So7HAY e A
S, WAHE vge A9 = W FHA AMrelth WEsE HAHY] A &
g

71317} om, HAHAY vhdEtd Ofcome] W3 Wa YA Ed A A
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=7 e 2En A A3 (TVWF) 4, 5, 6% whet B HaS 713 AgAs

5

ot £ =9 A Z2aASS dEFol st o5 ZzaAse A
% 59 oyool k. H 10%9 9= =Y AL Ay FFE XA
Ofcom, 2008).

=t A 7FF v AR FEL0] 0.05% o] AL u
F Auh, 53}, 24 HALE AFsor gk

3}

B9t #AGAXE ASA (1 FF 7)) FH Ofcom® FF A, 713

—~

o

A 1d o)

53 F99 BANAE BISR (34 A7 7% F4 71P)T Ofcome] 35
FAZ weh auds A4 WEe A9, deAud Az AF EF) B
43 A ARS F4E AF A=W ALGdloF S, EPG) 35, EPG

25 AR B9, 1990 WHT 1996 R, 2003 AFYA ) AH whet

Ofcom?] W4 W3 E &fd AS F1 ok DIPS HaE AFT 4+ ¢l

e
N,
12
ol
o
>
12
ol
o
o
ol
=2
ry
o
o
o
2
ol
i
ry

d 19729 Ao AR

(hA) 142x0] wet A A 75 SRS HEZ I B ARlE AT ¢9])
_]

@ BAA

@ FDA (Ofcome] &7FA] 7}5)

@ o5 @A 9} o5 wA9 19 BHEAEC] FASs A

© AL DL FAGAG 5% o Awe aRaka sl B

19909 W (NR)ol W}, Ofcome 5438l 50% olate] F245 &
& BT IAE BAlSE Zo®
ol dis HLde 54 7 T8 W afrol ¥
ATt o= HQERE ofye} o] Abgho] orpolAL AP A - I How
A3l= 3Atoll= S FHT (Ofcom, 2008).
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DRE TR IPARE

Foe Ay YAE ZWE Freeviewd] DVB-T29F MPEG4E %F°Z HD
AEI2E 200995 E GAFHOE =P oFolty. Je] AGd HD AMHlEs
A9 OAY A3 Pl 2o =QlEh
g=r W9 HD AHIZ~E 2006158 BSkyB, Virgin Media & FEW4S 9

TYH doh dF {5 MEI2E FEUE TMdRIA 2 g Mulaz
AFe & HDTVZE Bgo] Sud & F8 Adute] =8k dAl J=r9] AlHAto

tlo

Hhdo] gare] xAm fAE HEE sDAF tAdS AFEH AAHT
Atk A7k Freeview MgHtAE Foff FHo] tAd d& G| rlofstar ok
Aol U2 <Digital Britain> WXl X= Agate] ol gd = EAE
ddstar =9, A & WFeE I HAE A& A A FEE Auls
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Zde B dAE AE A T8 HE A4y Oxg dEe] @A
olth. AAl 187/} T8 AMEEo] AT WEol FriHo AHAEAA V&R
O B Ad3 gdds AFsta Ao AGS DIVeE weix es5d 232
7Hg 9 gAEs s HAM7e 7 F83% 8 F9 shdeta & 4 9tk 20089
B2l AT DIVE 2329 g9 "E AA B9 613%E 71531
Atk WE FGellA A VEd Aoz FIE WL 7P 41%= A4
DTVe 93 Aoz yeldal 2% YAl 28 Aoz Yl
g2 BEe] gAY H3 AHE o5 1gd dEHIAHDTV) & /<l

[kl

mukd dHEA(TMP) Y 2& AMHIAZ olFsta Uty ZFroMe A
0" A3k} 3 w3k D HEHDIV)Y g =4o] AUtk 1 HF& Aund
Zgzo e 20009t 2WEE HI AT "UA" Ag 27)7HA MPEG2¢}
MPEG4o] tidt A4S Fa Are A4S0l uigsteh 2004 119 A F7F2
Fao|2 #}7}ed(Jean-Pierre Raffarin)e W59 93)(CSA)9] AS €31 7]
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SHA YAYR KA 291%9] M8 3] opFE o] oES AR Fo}
At

rlo
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<19 35> 11709 §8 g9 24s [Qdg

L e E ﬁ
E . Nﬂ) % L L o e e I@

<198 3-6> 1270 A7 FE g9 A4 Qg

[ i _TELE]

C.AN.A L4 = TR
Canmalt TPS Sear Paris Premisre

(pProgrammes crypEss)
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PLANETE - -
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Plan&te TFEFG CTamal F
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(L« N (FILTFSPORT
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LTI Eurospore

2) HDTVe} Zutd w4
At Eo] tAE AMEe HDTV &8 2t Joola A2 Frl= Aul2rt
BRstes & Aot TMPUR]] =ukd devld) Xul2el HDTV ABlAe

S0l Hls) FrEilols] M SEr} guiHe Y mgrold nles daudos

2008 79 7Fo g mEgioxE 232%9 7}Ao] HDTIV FA7S zt3a
gt BA7IEL HDTV $417171= 201297HA] &2 7oA BFGFE 9B2%E
g Ao g YR Utk 2008 @2 A A5 E KW HDS} 38ko] == 7]7]9

qaA ZF2AE5Y #HS F BT et HDready 475 Z# oA

BEgd A Ahdo]l A 2007d #uje] 60% ©lFs 7IESA HH 2YHA
aAwje] oF 80%E AA|FFF o™ Hvl S 5008HE E3StA T $HH 2008
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7091 muld &g n A (TMP)S A4a DIVE Bwol =4 tiEdos AFs

Wuk M-S 71, e 2Egolst 292 DVB-H HEYAE AFF oz JIFA 77
& Euro 2008(frH =7} ST d3])S o] &t

Sl <BAFNSIEE(LME)>S] e A 20121 d 2-E] w|fe] dnid
(Z¥td W4, HDTV) ®5S MPEG4Z 4Wrglsle® A3t A=z Ws
MUl 2F 7l a7l fsiAE A TEEd Tk Y-S AEFHOE AREE|of
g e uigth BdE 5% ATE AWste A4 DIV UEL =S}
HFTHOZE QAT 70%E AT TMP(HQ] =2rtY FHHIH) UEHIE FA
A7) i E UAE Wz RE U T 8-S 95 EA4 sfof
atn de §FELS A9 W] et pAHeE ZaE 20119 el 137
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TMP(71Q] Eutd Eau)z)o)

T Ay mubd @Ee] HxA sdoz o4 Jjl mutd e HH(TMP)
Aol &get= kel AANHI Aok e 2770 A&

ge = o] Ful tjds AREshe ARl Z2AES AAshs A 1 Folth
TFs 7I4EE BA Aviet §4 BN Aol JdeE=E A 29 {29
FAE dAdst e o] ZRAEC FAE Fulsti Stk & AfFYACIA
Al JAE 7HAT Yk ZF2E FHo] RG-S APl FlelA o]
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Hol 59 mutd Aol A Hpsidth gk 5o e 2008'd FE DVB-HO
Aol s A BoE o dsta vk 1% tha A DVB-HO Eutd AlAo]
=535 % oYtk o]w] 2006 AAl BEF FTFA7]e] Bukd AlFo] wREe
FEoR FHEA XA HUA Zakd Al gk Zdizte] FUR 7] wolth1)
T3 o] AL FA WS 5 Qe FUEE AN 2AE T JE AR g1tk

3}

A9 <Mobile 3.0>& 4FL BAAAY, o} AL G

td
=
e
¥
r>
o
NS
olr
r°*'
E
>
>
g
[»
_HJ,
?9,
rr
td
R
e
ok
ofy
flo
>
=
)
N
)
o

1Al 790elf'7E R AFHI vk AV Eutd WEoz Aquls Ha )
T W9 Ad Z=2a#<l RTL, Vox, Satl, ProSieben, n-tve} N24 & #E2 9

Ha glo}, 5Y &AL B shuetn & & k)

Fagk A 29 =

FlE Al1He] 7t

16) <®E¥tY 3.0>& AYsh= FHELS =7|oK(Nokias N 96)2} 43 (Samsung SGH-PI60) ol A
SAEIL 3= Aol AFol7] wEo] dAHew UH]"Q W& FAlo] folehA o, fFEE
Eukd WSS FAE7] AsiA old FUi7IZIE TFUEA deve Aot LGY A

LG HB620-TZ A3 tAE WES FAL 7] “H'r°ﬂ TEE AFY Ao
17) Stocker, Christian: “Telefon-TV ist eine Totgeburt” 2008 6€ 2°‘Z}. URL:
www.spiegel.de/netzwelt/mobil/0,1518,557258,00.html
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=g muld Al olv od H¥E Wy muldEA AR} UMTS
Muls Qgom DeMAZEaY £4 AHAE &3 ok o] Auxd] g

o] &A7E Skt HEAZE E3PFEiol ol2d ZlEFola A AL

4L FYEFAIE F50] Hol £9stal = IRT ©] 2o = <Deutsche TV
PLattform>, <Arbeitsgemeinschaft der Landesmedienanstalten (ALM)>¢|A] -
slal 9l <Digitaler Zugang der Landesmedienanstalten (GSDZ)> 1#]il
<ALM> 48} ZZ ¢l <Die Technische Konferenz der Landesmedienanstalten
(TKLM)> 53 Z FAF A ZHA 5d9 ¢£x2& HUAE 7&s NEd
g, AAEEF] TR P21 Ut

=9lo] Al txg dyn A AL 98 19909 2E AP <Deutsche
TV-Plattform>18) 9] 73-¢- WG EEAL, TGS, UMIEA AFdAL, Daul A z=dAt,
et A4, AR, F ZFd F AF vdold aga v denidd
#AdE AdAS} AtaT HYd Jde e vigojiet FAE o
<Deutsche TV-Plattform>ollAl+= =do] txd 2yndz #d =9, &4 182

A%H BALS AT I HFS Woln Utk

e
e
N,
ox
i)
a
D)

0
e
)
ol
=2
=

sk AFEl 20099 499l <Deutsche
TV-Plattform>ell A A& A o] 243t YA HAEHDVB-T) A7+ 2001355
20003 7bA] Y H YL, M3/EERH o] Eupde 2004'd5-E 2009744 W3 E At
Ao OAE W ok o)A ofdR oA tXEE HFsEA A dAE
3.

A

18) 19909 ZA®H =ZZAW-2 <Deutsche HDTV Plattform>2. 2 1}F o] <Deutsche
TV-Plattform>2.2 W3 &
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A, 3G/LTE1) 3} 2+

3l o

DVB-He] A&z do] Ao

o] &3l A

Bk el 414 2 o)

o
T

A7beste &

=
=

DVB-H

to

(DVB-Satellite ~ Servies

DVB-SH

aga

Handhelds)9} #Zo] ¢

2 7lEs o83t 4

Ak A% o
HEHZA =X o

T

0

w

R

g
of

)
o
dr
jok-

el

—_
o

B

g 2

ATk 2001

oo 43t TR Aol

=
=

2 542 FHAME gAE AR Ago] AdFaFel AA HAo. DVB-T

Al <Deutsche TV

hva
st

Plattform>oi] A

2) Aa gAE TV A AQz2A A4

FHgeA opdza den

p—
L

ol

denidxgds Faes 24

p—
R

ol A

A Aelel] 9] ofef= 0.2

& A=

71
Agat HAE A5 (DVB-T)o A

opd = 710l A

p—
L

A

T "the

3

pzs

MHz

19) 3G LTE (Long Term Evoultion) T

7142 o]%4E 120km/hol A Zule

=8 Adshe
25l .

2l
X
K

9w

Ea

“3G LTE °]5%4 A

(ETRI):

2

AAE AT

2=

A 2398 135 2008 2>

A
~
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(VHF), A|=% B

9 1
Fae o] BEALLS 10kW (ERP)E HE A AFd F e A%

92 @gteh @A o Fu AHEE s Hdel WHEAY Biedenkopf,
Goetterborner Hoehe, Kreuzberg/ Rhoen, Ochsenkopf, Raichberg a8 a
Gruenten A9 WdFH A8 4 QA "ok o] Al DVB-T Mg 3]
o] Fol Aot

<# 3-10> ¥FHY F35 1 (VHF), A=4 B

. S s -
Ad A A MHg)| it T engas 294 (MHz)
L+R (Mono) R
E-1A (1) 41 - 48 42,250 47,750 -
E-2 47 - 54 48,250 53,750 53,992
E-2A (2) 48,500 - 55,500 49,750 55,250 -
E-3 54 - 61 55,250 60,750 60,992
E-4 61 - 68 62,250 67,750 67,992

1) 1950 ol dA[H o2 o]& dR= o o WEUHer o]+ A F+
2 A= ol&3ta AA &

19509 WA EI 2~ o] 82 41 MHzAlME ©] FI¢2 AZEAT o] AL
FEAGAE FHEY. dAIZE OIRT F3 (N Dprefix "R-"NZE L AL 5ol
CCIR 7o 2 HHdth Ag 249 9ulE OIRT 739 VHF-Fi4g 2 5
Atk AE E2A7 R-1 Apelell FaeA| 82 dEslE Sl (1 o]Heols L2=Eg] o)A

geth)
EM-EM-F AE & daixe F e S4HES EBUNA #AsA &3 Aot

r{r

o] &3taL 1 Alolell AE E2 £ E2AE o83 EE WEAe ARESHA

Ad 2A€ AEAGAA AHE 24 A 35 A AHEE & T

o] #A= F=9 VHF Fi A&y vlud + vk Justd Fxox=
Sd7= W E A4 e BBC (Fernsehsystem A)E 1 $of o]&3li, PAL
78S Al o] &t (s A& 1980t FHke] o] FolR)

g

3% i<l I (VHF) A8 ¥ DAB/DMB 2
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sute] 7MHz @auzd Adel 4709 ¢k 1.7 MHz ¢} DAB/DMB =4
("E=)0] Sl AL T AR Qs e} AF AT

<3 3-11> ¥4 W< 1 (VHF) A1g% DAB/DMB Ad

DAB/DMB-A g1 =9 W9 (MHz) T4 F35 (MHz)
2A 47,168 - 48,704 47,936
2B 48,880 - 50,416 49,648
2C 50,592 - 52,128 51,360
2D 52,304 - 53,840 53,072
3A 54,160 - 55,696 54,928
3B 55,872 - 57,408 56,640
3C 57,584 - 59,120 58,352
3D 59,296 - 60,832 60,064
4A 61,168 - 62,704 61,936
4B 62,880 - 64,416 63,648
4C 64,592 - 66,128 65,360
4D 66,304 - 67,840 67,072

el digh Ame Ade] W7t olvel COFDM =¥ E#® (BW=1.536 MHz)
2~HEZL 1kHz AT ZE 1536 EdRA0]H o2 FAHL /AEZHQ E27
A Zrell RIIL 160914 320 kHz ©|th. SdoMes WEdlg 1904

19463 Mg 2ol 875 ~ 100 MHz Y (Fo 104 MHz 7}#|, Z1g|aL
108 MHz7HA S g)ell Al ©A] A wExu27t o =ik 19499 =Y o)A
UKW & Fak tiges AHyprdo] AlAEANY. q7Ms gy B A5
HAY T3 22 YgolAs UKW WEAke] wjiEd 2~HAEd A 2

)

A A &g F(capacity)& H 7He] 10kWell v} spARE o] &7 ofw]
Az oA, Zhe WEAbel vF ddE 4 glth OIRT 3ol w2W (OIRT-Norm)
gy H A AEE 100 MHzol th 2813 (A e o]He] UKW W&S t

B x

ged (FL st ded), BYEHL e A4F

i

rr

Ford 9 (66-73 MHz)oll A 2
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o], Ao Frlose 25w Yo
£ degth St Bde wEel PAYs At o A
245 2= gtk DAB £ S9dld Ao AdeET 9
ory1 9lth e DMBE EualA AlAo] AET A ¢k 1 E 273}
) =

gitj e WEo] oty dXule (97.5~108 MHz)ol Al A& o] &3l=

=
o,
rl
re
Y
r o
B2
oy
i
ox
ol

U T

o

w0l 111 (VHF), A% B/DVB-T
4714 obd Hr| 100kWe] AEelae 7x Ad Hode Bz sha ok
g ato] WATATE ozt 29 A

\

™

>

=

)
o>

%

UAY WEEY LT VHF F35E A58 e, e 53 Bya
| A%el o Hgar) ol SAW 8 M

Pajei e 3 Hole AEEL HojAuk

X

LN
L2 2
rr

2

<3} 3-12> W9 1 (VHF), A% B/DVB-T

y y . . sMERAE Fa =
Ad| A A MHz) | 4 T35 (MHz) (MHz) +4AE F37(MHz)
(DVB-T_# %) L+R (Mono) R

E-5 174 - 181 177,500 175,250 180,750 180,992
E-6 181 - 188 184,500 182,250 187,750 187,992
E-7 188 - 195 191,500 189,250 194,750 194,992
E-8 195 - 202 198,500 196,250 201,750 201,992
E-9 202 - 209 205,500 203,250 208,750 208,992
E-10 209 - 216 212,500 210,250 215,750 215,992
E-11 216 - 223 219,500 217,250 222,750 222,992
E-12 223 - 230 226,500 224,250 229,750 229,992

=9 g 12 Hd 300W(ERP)S] A5S AW &7 WEAbel oAt
olgdlt A& AGdAMe WE HSHE £F AT o] tgo o] &S
&3tk 122 22394 %E 230 MHz tlgo] WEEHogE o3 oz o] g5
ok BA FEAGAAME o)A Algo] glojx #
AHES Aok F¥olA DABY =d# A ot e oAs fE $HHe=R
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o] &= Stk A 117 A 109 dFHT o|AS H8 do =z o]&F Holr.

DVB-Tol tfaixe Ad 5o A% (AgrFo=z) Ad 10714 ©o]8=2 Ho|th

v o9 el DAB/DMB A2 (VHF)
dhte] 7MHz 2aHld AdelEs < 4 (4 < 1.7 MHz thgZo
DAB/DMB AE("E&")o] Eoi3tth. o] A AL F&ste 2N AEHEE
w2,
<% 313> W% ule 119 DAB/DMB A'd (VHF)

DAB/DMB-#d 59 H9 (MHz) 4 F3 (MHz)
5A 174,160 - 175,696 174,928
5B 175,872 - 177,408 176,640
5C 177,584 - 179,120 178,352
5D 179,296 - 180,832 180,064
6A 181,168 - 182,704 181,936
6B 182,880 - 184,416 183,648
6C 184,592 - 186,128 185,360
6D 186,304 - 187,840 187,072
7A 188,160 - 189,696 188,928
7B 189,872 - 191,408 190,640
7C 191,584 - 193,120 192,352
7D 193,275 - 194,832 194,064
8A 195,168 - 196,704 195,936
8B 196,880 - 198,416 197,648
8C 198,592 - 200,128 199,360
8D 200,304 - 201,840 201,072
9A 202,160 - 203,696 202,928
9B 203,872 - 205,408 204,640
9C 205,584 - 207,120 206,352
9D 207,296 - 208,832 208,064
10A 209,168 - 210,704 209,936
10B 210,880 - 212,416 211,648
10C 212,592 - 214,128 213,360
10D 214,304 - 215,840 215,072
11A 216,160 - 217,696 216,928
11B 217,872 - 219,408 218,640
11C 219,584 - 221,120 220,352
11D 221,296 - 222,832 222,064
12A 223,168 - 224,704 223,936
12B 224,880 - 226,416 225,648
12C 226,592 - 228,128 227,360
12D 228,304 - 229,840 229,072
13A 230,016 - 231,552 230,784
13B 231,728 - 233,264 232,496
13C 233,440 - 234,976 234,208
13D 235,008 - 236,544 235,776
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13E 236,720 - 238,256 237,488
13F 238,432 - 239,968 239,200

E5 Atold] 53] £5 13ARH 13F7HA ofF H& Batido] A drh o
A E=oe 4%S A3se linearityd]l 8771 AT (P8 AV A=
2~HEYJrtaT). £ 13C9 13D vlE 2T o]82 & F gtk EF 1BAY
Bl 13F= o}F #2 VHF dl9ge] AMgEE A9S faAgt EXlse Aed&

ojth (°§51LE ). ol AFHA EFsA LA FHoZR AREE LT

EBU oldE AF71A o] wsele 3 dodd dusisizie AgS 2t
Ak AGE AL SMHz hele] AL =48ta FAlo] DAB 2laxss A4
= Aelth

et Y 1V (UHF), A% G/DVB-T
VHF 9Bt} o & Fo5 it o7jMes wstd S33hig2lo] e
doh Aoy dER e Fel whgste Aol © FHopA © He FHAY
Aol =EatA XEgith
AA A B E 8 2o AFdsS 29 kwell gt} (o]AL ofgE

e o s g

=
fu)
T
ui
£
N
E
fo
-
i)
rr
N
[P
o
12
ol
b
u
oo
o
N

<3 3-14> WUl IV (UHF), A% G/DVB-T

| A A | FAFEs | 9dEE 20| 4 e
AL M) (MHz) (MHz) =8AET IS (MHz)
(DVB-T Triger) L+R (Mono) R

E-21| 470 - 478 474,000 471,250 476,750 476,992
E-22| 478 - 486 482,000 479,250 484,750 484,992
E-23| 486 - 494 490,000 487,250 492,750 492,992
E-24| 494 - 502 498,000 495,250 500,750 500,992
E-25| 502 - 510 506,000 503,250 508,750 508,992
E-26| 510 - 518 514,000 511,250 516,750 516,992
E-27| 518 - 526 522,000 519,250 524,750 524,992
E-28| 526 - 534 530,000 527,250 532,750 532,992
E-29| 534 - 542 538,000 535,250 540,750 540,992
E-30| 542 - 550 546,000 543,250 548,750 548,992
E-31| 550 - 558 554,000 551,250 556,750 556,992
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E-32| 558 - 566 562,000 559,250 564,750 564,992
E-33| 566 - 574 570,000 567,250 572,750 572,992
E-34| 574 - 582 578,000 575,250 580,750 580,992
E-35| 582 - 590 586,000 583,250 588,750 588,992
E-36| 590 - 598 594,000 591,250 596,750 596,992
E-37| 598 - 606 602,000 599,250 604,750 604,992
E-38 | 606 - 614 610,000 607,250 612,750 612,992
E-39| 614 - 622 618,000 615,250 620,750 620,992

o7]A VHF A 9o ¥asrt AlztEk "3 135E 209 Ade EA54] &=,
obulE mlar WMo A7vte] VES WAV wWEQl RAoE F
g Eoks A 2158 AlZED (g 71Fe] 27 gl o o) Hlue
H= ofu7t gloh).

Ad 369 o]-§-2 ofF UnAlo]lAd FAIAAENA o]&E 4 7] W] AgHA otk
A7IME A FaTRY] TS 7H WA Aok Ald 38 o Fubg o oA
WAL #E ATt AYET] wEd q7IAE AGA o]&v sbssith @A)
A 21614 25747 o] &3k3 Y& 47004 510 MHzE %02 THE EAIAH| 20
ol @ol o] &3tA & Flojth. o] ofrtm WEAH LS 93] o] &F Heolth

wretle V(UHF), A122€l G/ DVB-T
g Vel #3t F72 g Vel AfFos AZdHo] U

<3 3-15> Wil V(UHF), A% G/ DVB-T

aqa | AL za = A& oA Zule
A (MHz) N Tk *zrﬁ]'z]\‘(MHZ) S J’]"I‘(MHZ)
(DVB-T_ %) L+R (Mono) R

E-40| 622 - 630 626, 000 623,250 628,750 628,992
E-41 | 630 - 638 634,000 631,250 636,750 636,992
E-42 | 638 - 646 642,000 639,250 644,750 644,992
E-43 | 646 - 654 650,000 647,250 652,750 652,992
E-44| 654 - 662 658,000 655,250 660,750 660,992
E-45| 662 - 670 666,000 663,250 668,750 668,992
E-46 | 670 - 678 674,000 671,250 676,750 676,992
E-47| 678 - 686 682,000 679,250 684,750 684,992
E-48 | 686 - 694 690,000 687,250 692,750 692,992
E-49| 694 - 702 698,000 695,250 700,750 700,992
E-50| 702 - 710 706,000 703,250 708,750 708,992
E-51| 710 - 718 714,000 711,250 716,750 716,992
E-52| 718 - 726 722,000 719,250 724,750 724,992
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E-53 | 726 - 734 730,000 727,250 732,750 732,992
E-54| 734 - 742 738,000 735,250 740,750 740,992
E-55| 742 - 750 746,000 743,250 748,750 748,992
E-56 | 750 - 758 754,000 751,250 756,750 756,992
E-57 | 758 - 766 762,000 759,250 764,750 764,992
E-58 | 766 - 774 770,000 767,250 772,750 772,992
E-59 | 774 - 782 778,000 775,250 780,750 780,992
E-60| 782 - 790 786,000 783,250 788,750 788,992
E-61| 790 - 798 794,000 791,250 796,750 796,992
E-62| 798 - 806 802,000 799,250 804,750 804,992
E-63 | 806 - 814 810,000 807,250 812,750 812,992
E-64| 814 - 822 818,000 815,250 820,750 820,992
E-65| 822 - 830 826,000 823,250 828,750 828,992
E-66 | 830 - 838 834,000 831,250 836,750 836,992
E-67 | 838 - 846 842,000 839,250 844,750 844,992
E-68 | 846 - 854 850,000 847,250 852,750 852,992
E-69| 854 - 862 858,000 855,250 860,750 860,992

o] ¥ 99L& 900MHz thele] x3hol 2L 24 (GSM-EHY 54 5)<

A% F& (capacity)S 18] wECl Foh AR m=AA G dE H B

WEARE B9d ek 7] dEel © w2 AEHEe] dastrlel ARiAE

of $5 olgolt AR BHoz %o Lulged DABE ol g3t

Aol BA71AR] B M 7hHedol e A AA = dELHH
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<¥ 316> L - t2¢] DAB/DMB g

DAB/DMB-'d 59 9 (MHz) <4 F3< (MHz)
L-A 1452,192 - 1453,728 1452,960
L-B 1453,904 - 1455,440 1454,672
L-C 1455,616 - 1457,152 1456,384
LD 1457,328 - 1458,864 1458,096
L-E 1459,040 - 1460,576 1459,808
L-F 1460,752 - 1462,288 1461,520
L-G 1462,464 - 1464,000 1463,232
L-H 1464,176 - 1465,712 1464,944
LI 1465,888 - 1467,424 1466,656
L] 1467,600 - 1469,136 1468,368
L-K 1469,312 - 1470,848 1470,080
L-L 1471,024 - 1472,560 1471,792
L-M 1472,736 - 1474,272 1473,504
L-N 1474,448 - 1475,984 1475216
L-O 1476,160 - 1477,696 1476,928
L-P 1477,872 - 1479,408 1478,640
L-Q 1479,584 - 1481,120 1480,352
L-R 1481,296 - 1482,832 1482,064
L-S 1483,008 - 1484,544 1483,776
L-T 1484,720 - 1486,256 1485,488
L-U 1486,432 - 1487,968 1487,200
L-V 1488,144 - 1489,680 1488,912
L-W 1489,856 - 1491,392 1490,624

714 Ade) W7k ohek COFDM 2@ o] Fol Rk

Oxg 2gste] HdFEA|1d> MPEG-2 (Motion Pictures Experts Group, 2
Norm)©o.2 ZFE ) DVB(Digital Video Broadcasting) = “ZiH|o]\Y "2 517 0]
Z2 HolHE Eobd ARE HUA "o of7]d dpdAad, el
a3 vlelE7k MPEG AEol 540l Asdt o] &8 + Sle FaaAdER o]
AgE o] l7] el A2de M Aol hEEth MPEG2 H2olA dand
Zzads AFsty] s B8 HE
Atololl A AR At

oo bz PAL ganid A

# o] E(Bit rate)x= 2Mbit/s¢} 15 Mbit/s

S5 AFstr] A= "HAE 3-5 Mbit/s7}
Zasttt. MPEG f92 ofg=2 FEAd (YdutFo2 794 8 MHz th &)
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oeret 2Rl g3 vloly Wes A 5 vk AEAQ] dEnd 239
tolE] Aol 2 Mbit/sol A 8 Mbit/s 7} BE Z Q3 HDTV Z2 1< H-$

34} bitrate= THFSE AL o] L sy
A o= SHA] g Aotk ¥hdd
S0y g dlolH Mol YA bitrater} L R3ITE A2 W 2euldoy
grjezgao]l 5 MP2 &4l 256 kbit/s7} BQ3}th DVB-T+ 3744 W22
(modulations methode)Z T+ %o ATt QPSK, 16-QAM I} 64-QAM©| 17 o]t}
o5& Y Jhed Az SHEHE Ho glo] BF HAFy FAld Zad
g a7ES SFAU oz R AFo]l A B9l thula] v

—_—

ofs

kAN

DVB-T ®<&A= COFDM W2 (Coded Orthognal Frequency Division
Multiplex)ol] we} AEHt) o] Wale] 7|22 Y AR Aol 73S a7

DVB-T(HAYE A3 dyuHz)e BE Al FHU=E 18744 3270 74
deud Ade ASEE 5 Aok old A deuld MRls ook A ATt

AbE Al 283 T2 ARE AFse “DEN L] AEIe|E” U rH =Y~

DVB-T 7]7] AZ3AF] "Loewe"= ©]u] 37} ZAXE 3 DVB-T $217]|5 A|Z9

=

fr
R
¥
o
i
1A
Lo
g
<
os}
H

Ir
S
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o
(=]
O
rL
E
é
)
o
“
rO
k3
<
i
of
o

A

DVB-T) A€ Fulg 4 2l 2uldd Fale] 7h5siths Aolth %, UAd
TV shdolut Aulzrh 459 & TVFAZ/ Y Fhg AFE AN o] o] 2
F Stk Aelth We] ol ALt upgel Ay dyuAg >
3077 Eold & itk 1 gl ohgma paRTh A4 $59 A AulswT

A A Qe e
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A% B457} A

=

s,

5) gAY 4w A HDIV £

Algut27t 3 g shh2)

HDTV & F37]= 720 FAHd3 1080 FAHIS Algstar Aok #3719 A=
720pe] pT “progressive'®] FTUZ FAHo] FAUR HAFE RS X
1080i%] "i"= “interlaced"®] FEZ gt FAMA o] HUA= sdo] F 79 Higto=
T4E A= FEZ 1080708 FAI o] WEA HEEH= Aot

= F9W4E ARDS ZDFe] HDTVE 720p/500.2 A9 vt 59w
AdolXe A@H o= 20099 8¢ 15U FE S/FAALFAN S e} IFA 7|3t 51t
gdeude e HDw 3tHS JdEI. EA4420 HDIVH 3tde 20109 2€

W A SHI5E ARDY tAE WEAEd Al 18EA'2 “Ersten HD”}

f
rot
£

=

20) ZAK: Digitalisierungsbericht 2009. Auf dem Weg in die digitale Welt. 14%:.
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QPSK, 16QAM, 64QAM,
Modes QPSK, 16QAM, 64QAM
256QAM
Guard 1/4, 19/256, 1/8, 19/128, 1/16,
" 1/4, 1/8, 1/16, 1/32 / / /
Interval 1/32, 1/128
FFT size 2k, 8k 1k, 2k, 4k, 8k, 16k, 32k
Scattered
. 8% of total 1%, 2%, 4%, 8% of total
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Continual
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NEdME o] "
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.o
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293 4 2 ¥R At AR AR YA @t A A2F 979

UAE W PR Z2ag Auss A4 @) A9 ol4e AFstl 40
FeigehE, ol UAY F35E oma Fel o] gakestel talA FASAL
3 ek Holy A2 WAL Bo AT FAH Ad JoAE 5
GE AL Wz odd §3 ANxEe Bedoz wADE s} YAl

Atk AAE wAst= W] wel dHoly WEe MEs Aol dFd
Aoltt. webr wsollAe Holy W Mula Alge] o S¥I 54 e
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W29 87t AES ABSHT UA 3 YE Aolth AAAT BEA Aul ek

e FARG olv S7kF eMHzel ALgHol WaANE AR ARE
AU BAFATE Ro] VT GAFolvl, ool A Hulze] Fysh Aol
g AFd F 92 ol

5) ©lo]el

oy
1o
ox
)

doleiEe 71€ ofdEa WFdME EAEEe] IFH=E A& oy

webA obdRI TVAAM AgEE vlolE ALY AHlx
U gEoh e T AMulze] I Furel figlh 2y gAY A
TEHE volHYES dolH A &Fo] AW 14Mbps7tA ol & flon=
- g S8 MHEE AT £ ok 283 AulaEe A4 Z209
HE(EPG), 717 - - AT T ALARE HEse, AdHYl AW, TVE 5

E mail 74 AMu]x, Az} AAH A, SH AL, U AT EO gz,

TV ZAd, TV W7 S22 g, meix dolgwse &3S 53

71€9] AYulde EAS AA uEo & AL A
olgfal 7= Uk wloleEe duldd AR BT A, ‘REL S
ARG & & Atk 2 SAL AEY FA T A witold sigA
HIANAGL B 5 ok QEY SHANE dolH WEe o] 8xte Z& He
71edskal ok ol#dt dolE AzEe Aulz yén 2| e AR
et AR FEske Zlo] dubHoIH.

AR, F7F A1 22 (Enhanced Service)@AIZA], lE&alde] §la, 217
AFshed TS Eok

W AR

riy
it
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EA), ek MH| 2 (Interactive Service) @Al A= 2R A do] a, ==

R olel 2 FW - IARE BE AL FISE ANAE AT

)

ry

AR, AEF S MY 2~ (Internet Access Service)FAIZA], FEAIEE Al JHRE
Az o Aok 2y HelHEFAME B AL 47 dste JRE 4
AlZto 2 AlFste Elgk JIEYl AHl=9] AlFe Zasith E5Y tgE e R

WE Zz2a93 A AERE Hlle 544 AFAE0] LR ke AEE

ol PCol 9%3tA] ¥ duxd T ARESHY] Wskal TVE Hgo] ofr]
A EE Jhed olFoA o] AVl =] wWEelth AEUS T3
A4 A7 “E Commerce”e}H, TVE T3 AA4AZE “T Commerce” 2}
22, v E4PAZS T Commercedl] o3 APdRE Fr= Holghes Ao
yoa 9ok E3 dioly WM e Fee W nzys 9

tol7b kel A28 Abgel A/lE Aolgtar 7igiEa ok 28y dlo]E
3

Abdel mEEAl Fupdl winks AAskE AL ofdzte AHE AHL

—_

st

ok

om, Aoz JFF At obd A Zolth

oA HolE S FolA FLIF ARz dig duijlEe] I HEs

w9 F=& $F 22, TechTrends (2001)7} AA|g HAEZALS] SHAZE 80%F =7t
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FLF Aulzo] B4S FB A olF dHYU HEolu ojmdd 2 JEUlS
A5t ABlA2XKtE EPGsY 71e TV Al'd, T Commerced] W3 871 =&

° & UeEth

A AT A= dolEHEES AHEH USA. MobilityS 53] 54X
gk G4 AR Bo FEgE Aol o FAAF AT AMHIEE St e
Ambient Information Network2 E3]A191 #8 7IAAIE] disid= 543 7171&
ot Bk JiQistE ARE AT Ath Microsofts: E3ALR 7RI e
DirectBand® FM U WEZozXHE godt 6765kHz ABH  HEs)
(subcarrier) & AF&-gttt. o] A H RiEI= W 12kbits/sY] Hlo|HE Hd$E
T Jom EAEE 5FFo] 100MB ©]dE& &3t DirectBandol 28X A& ==
tHolHe weds, &2x=, @X, 72, 72, 93t A3, €4, A9 AR Fo] ok
TV Guide On Screen< w|t]o] A|Fo =z REH AAHZ o] A Y wWEo]
FaE viR o2 st oy AXHES ste S AHdte Ae=m VEY Fas
At AY Bebste WAooz ARSHUE vFro A= Gemstar TV Guideol] 23] A]
Guide Plus Goldgl= o]l20o 2 ursF ABUA AL Bl =z a8 g 2Eo
g &4, A, A", AR 53 2ASHTS 2 7)eS AT ATSC
M/H (Advanced Television Systems Committee ~ Mobile/Handheld)= @A w]=foll A
2utd TVY ZF9 FE 7bd tuEA UESY FA el HdFo] At
wEtA 8 ARIEE AREE & AN sHAIRE, FE 58 E AT Update TVE
A AAZQ HolE/AZES Y WE A2HOZH DVIZF AHEH o2 firmwareE
Fadlel=stAY AZESo HAE FAFE F AEF F Fo vFdAM=
ATSC A/973}ol X 2&3k= UpdateTV7F PBSW<=2] National Datacastol] 2] 3jA]
tlolE Alx"o] o]Fo] A o Ho|tt
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2. 9=
7 AL

d=o mE gAY deos gdd FrpuE LTt Tldsta Sk G5 olv]
ofgE I AhFH teletextE Fal vloly o] APSHUT. HLo YLt
FHA A oFdgExn 2, 2uld W, PVRO] A2 A9F HUbAp2g2 we=
Atk FHZol U2 <Digital Britain> WXl X= YA AFu ZHEF @<
g8 g~ FAE dZds F/) EF (open standard) MHEG 7]Hbe] -3k
S AFstaa gk olel 2010 27EA #E AFol

z
28 B9 A4S BEAS PTVZE A28 288 o

J. 2rpAu s BE WA He

1996 &Rl wa=d, tAE 7 MulAE “SAHAC o8 AFHol 1

Aol EE THE A7k REFY2 AULE ool oF AW YHow

Wt e HHOF dte AHI2"E Aosta v (Rl24x 13). tAE FUt
Aulz9] F7FE AT w= Ofcom (o]Ad= ITC)o] A wWlo=z 3jH,
Ofcomo] A3+ =485 HF 3t} OfcomS WE ALA|xof| A HAHsIota AYZsh=
Z1& Fasiy, HEEg 2 Aulze AF, tA" R Muizrt AlFE 73
k|

i
ol
=2
i
S
Rl
o
N

Fs 832 g3t AR} 87t A4S BolalA HAE A

Well WAIE EES Ofcomel]l s 738 A4 Al 2EstAY 571 e s
5
DY 1E (teletext)?} FASAAE, Ofcom 2003 d AFYA ]AH] A3F-2]

A nHy gL 12" Aol 33 FATTHE AHlZ (public teletext

A ]
service)E T&3E ZFET 19969 WY AR wet AFHOoT AR} 3H
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services) 18 3402 ATHe ¢ sAGTEE
MBl7ek A 4, S4CS} sh &2 T o)) A3 Mu|ATE ofd R Ao w
WEEe g s ofg 2 EATE WS XMl (analogue teletext service)' &

2T T3 BATGTHS Auli Wels a9S BAske AIZEH O g

o A A F

P P Hyuld FAE 8 [TC (SHEERIAA93])7F 20019 7Hol=5
W o]F 2004 Ofcome ASA Asle] BCAP (W Fa AR 3o
Tk slol=o g AYS Ak 2003d AFUA A Hol wel OfcomS

ste 2RSS Fsta Aok ¥ AEH 93] $AS R Ofcome BCAP| o4
A7), ARt AR F A AYs FAYT o] el FEF REn A
AoAgAdel digk g gejek Aulze] FR7E At S LR AqRlas
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o dF 7ol et ZHE AH28 AFE AHlEE Uroixith
MZE FEF ARIEEES Ofcomd TroFs W3 FE£d HHHd #3
(Association for Television on Demand)o] 2J3l & A= Jot. FolA=
Hog Fala Uk &
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ATVODY| 3 ¥AtZ+= BT, #l'd 4, FilmFlex, Five, ITV, Tiscali, Virgin Media
o]} A 3]¢l), BBC (3] ¢), IP Vision, On-demand Group (¥3]¥)%5°] #7}stx
Ak B3I Y oAk Ha 11H oz Ikl (3T 58 Al #E AT
e AFHES dEE P A5 FEF AHlE Yo ERYH ATdch
A3 ¢ (Code of Practice)@ A% Z&A] (Practice Statement), Ofcom®] *<&

stepel wheh Buke el A @k 24

—~

=y

oFe] % 7hA S Aol 7|z,

Abgolu AIZM A 5 FAIA pAddA B g, MEls

A G oolelEE HAIF TV HEE MHIAE

AH|2=%1 BT Vision2 93t 2B}Y 9 55 A&=¥E AHEE Blojth AHRAES
YW (pin number)ﬂ- 124], 154], 184 59 552 Wizl TZ a3 HIT3st=

e A

P ARe BEEH2E T gAY FAHAAMY FxAE SAHS S

A 5 AFANE BEo] A43S Fi 3tk <Digital Britain> @ xjol 4 B3l
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A% gL A7k ol

D &Rkl MA@, Belsta, 4 HET F A=S Bezcse ¥A
ABe) e G

@ A% AR ATH LFS Fo) LuAEe] B PHY olge I 3

@ de) RS 5P HAHQ W FES BEz shu glon, oEiow

B AT WESE ol8AF ) AT AW 2NE T F A

Z2O9 Azs FPALA oEstal 9lon, BBCx 25-50%71A] TTVE 25%°]%4
9% Aol ojEsta itk F=e] ATt LEAIS S AA W Aol 25% o]/
EHAAAY ARG 22 agE WAoo Yol drh <¥3-22>0 HiE whet
2ol, 20073 EE A WEALE &2 o] AHE Fd3
doldt. BBCE 20079 F7FE 25%9 WEAIZES Fxslr] {8 AA A=

FA|Zro] AAS WHolw ‘FxA AHA9 ' (Window of Creative Competition)

A&
fo
N
2
2
|
e
H
g
R:9

ol-}

AE=E =Y 0]F, BBC Oned 2006132 30%°1A 33%= BBC Twow 40%°lA

2% I QFAIN LY F7E J|EGT ITVILS 35%9 FAZH &<

Roled ole AdEY 43%c) HI8) stk FAojut FAHAIZI S & FH &2

AEE 20%00A =713 24% S 7123t E3] FA|H A7+ <Coronation

Street>, <Emmerdale> 59| 5 #e}r} BF A A 2o 7] PRt BYe FXE

Hole Aol Atk F H#GE AAY A5, FAFANY GFHEL 31%E
R

A}%8th. Channeld$} Fivers tHE ZHARALe] =298 wsich 20073

ol
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717t 87%9) 96% % 1=, UriAs B0 AHHA e EPAIAEe

z2 ot}

<3 3-22> 20073 AEE SHAZA 2O H)S

AE ol & BBC One BBC Two ITV1 Channel4 Five
AA 33% 42% 35% 87% 96%
TAH A7 31% 42% 24% 87% 91%

Z*: Ofcom, 2008, p. 190; p. 199

Fe SHAAAY] RO AN 2EE 2003d AFUA A e
APAZ Aol = EAE SHARALS] 22 el vlg 10% xS FE
BAAste Al 13 AFARER ofye} 23 AZAAA FA = HlE EH 2 (cost
plus) *F2o]th (Doyle, 2002). 3FA%F 2003 AF YA o] AH A wel M2 Al
HE A AP B4, Ofcome 7EH o2 AZAL WAl Tol A ge &
S-AGA} 7R e Ao® Bl gtk AlF A e wel el

5
Aol 23 dAS ALES & F de 1A ARES FEsA o 13

233 ARV AT 5= Uvh AR AGRAL WEARIG FHol 7} wok

QY BFo] 13} A& ETFAA Gt AF, WEAE SFALAL A8
5o e wAld Zzage WFse A AANR F Aok 2033 AxHe
gabel Avel s AL ©, TE Adel W@ Hul, DVD A4, sie) ),
5 wEltle] #a Ael o] ATk 14 A4 FIzke] 59 FEA, o] FI3F
|= Zwe) Wk oF B WA e Adel W £ A, B whet

WEAE 25 9 (hold back)”17H& B 4 A

e
2

<57kA] reit o] de] ZR A a>
o ZJA1 : FFAE BBCO THT oW T Tz AR LAFT

% 9% BBCE WMIEAS $EAR 71
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o ZJ$=32 : BBCE AHA| 23 FAJAY, AdE ofolt]o]o] 7ukate]
THEoR 71 A 2l 7INkek @59 wH|tie] Awde] RE AYE
7 5 s

o ZPJYA3 : FFAE 7IE A3Ae] Tl MH|AES BBCO HIHjEFZH Q)
ke WEHE E 5 e

o ZeUY4 . FFAE HIEIEFE ©. 2 BBCOl 714ES 7EAE WS g}

o ZHAHI5 : FFAE HIEMEIH 22 BBCO 7148F VIEAF WIE
Fol3tA v, BBCE AAIst A &S 2F 71E MES LfstAY BieferA <l

Welg 5 Ue

WE A3 9 QAs Ax A 2A ARG oS E & e ofiet el

o TEAE MWAE Faf HEnd gHolA AHU MHIAE o8& F

o TF2 WEALSONA iPlayerst #d 7|&S /A3

o BBCS] AHA] W&2lo] A 7o 2&H AGdS Adsts ~2Frjeet A
2] AL A5 Al A9 Q=g A

o UXE Ao #st BBC FAbe} A9 o] FH3tH, Al tAE
Az TF BFE AA =9

<2008 o] F HLo ¥rEolF IEYA>

o 2249 923 BBC & HIH Q. 28l AnAlelds EFe thst wHoe =

Aar g 2 AR A

o HAE Hest DABS vfol the A&HHQ FHgoz A syt
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Apelol BT WY FA

gAY 5% AMEE 3R

1) Freeview | A|7¢3} FFAH] =
=2 dolel WEH P ARl B ARgde] vl ghdsitt ofn] ojd®
W Age] dgelieEZ £9 A&l o] AMuE]AE 1970dW] BBCO] )8

ALERA=d A7EA AHEH A £ UAE BF =43 A, AEE,

dspe] o] o= At

243t OAE Freeviewd] ASE Z2Y fol=i} Wi MES B3 A@H

e My~ A= AFEtal Uk WHHol, BSkyB, Virgin Media 59 §3 W&

AAE = 28, A9, & 3, VOD 5 ohiet P Aulag AFshn

flo

2

a

)

I
o

ATh IS BSkyB ] Sky+#:®k o}yl Virgin Media, Top-up TV (& A7}
ZNE), Freeview & T2 FYEF AIYAEE PVR (Personal Video Recoreder)
AMu =g AFstar Ak

20039 ItE A3k AEF Adde] waw, 90%2 tA" AelE THAEC]
Y= 7}=(Walled Garden)oll A g 2ol 3 ¥ o] 43 MH|=E AL Z1o=
et Sky Digital'= 82%2] 7FAAF PR AuIAE ARSI, 60%= HEHA
T2 oA Wk ES FE Aoz Yyt

A7 ABZAE AL, Mintel(2009)9] ATAAE <E 32359 2o] £ o AA|H
A& s dedH, Tvel 924" PCE AMgste $EAF 7M1 Be U
MU =g o] &3H, Freeview$} Virgin AnBA}e] 339 12 FaF AMu|=E o] &

A il Ao tiREEe] ¥ wES e o]&dva e
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= IEAF 5 = = 235

ZgE w A~ o U= g AES Ue =z Ue= A3 AMESH

(%) AHg-sttt (%) Aol itk (%)
Freeview 12 59 29
Freeview TJX€ HlA~ 13 58 29
Freeview W& TV 11 61 27
Sky 14 62 24
Virgin 15 55 30
Freeview A3 Freesat 14 57 29
tt& HDE PVR 19 52 29
TVel| 2™ PC 23 47 30
i 13 59 29

EE: 164 o], 1886 ] SlE|Ul o]&x}

Z3]: Mintel, 2009

g ol g3

=

flo

FLF Aulzs FHe Foll A717F den, 454 o] SHAE
2+ Ao =Z ¥sHth Sky Anytime, Channel4doD$} Virgin TV on Demand 22
o 7k S Atk o1F APl 37449 sh=slo] glol Aske

=2a9e 9% W 2 5 U} (Mintel, 2009).

<
o

o
R
o)
[>

¢ FF %

AFrEY QIE 7tolE 58 B3 TV T2 add #3 R 47 40

T2 AB] 2 ARE- 36

A 18

<Big Brother>} o XAl 5o £ 16

AA o] 14

[t ATEY FUF AR T A7 3ol #sE R 3 13

B ZE 10

A7y/ekolZ ~eld o AW /AT A 7

uf) 7

Home choice, Love Film <& £3+ TV ZZ 1o} 43} s
Oz =

= 3

- 251 -




WAl A B 7] e-mail 3
R 3

s 7o) 5o e o7t FE A 2
22kl W 1

A 33

FE: 1,811 Ho gAE TVE BEF3 154 o4 AUl AL&4}
2 2: Mintel, 2006.

Mintel (2006)2] A7toll W29, HALD TVE H#stal A= 154 o] Al
AR T 3] 298] FHAE <E3-24>9] FEF AMHIE F S o] s ARESHAL
Atk AT L= TARJME 7lol= o] &3 & AHIZ o] §o] ZZ 40%, 36% =
7P @ol ol&Huth HgEE T2 adoy o AL ol FEE 16%E 7SI
T3 FUEF Fux d HF 39 EZ ARSI Fuiy 2euid 22 ae)y
d3} FEEE 7%, 5% F% o83 HoE Uitk ol X, I Fa, T,
G2 52 AAte] A449 £oz Addn. Mintel2 13% FE<] 7

A7t BES AT u BINE ol FE 2EA B Fal AYAY 5% A7

g MulZdAE SMS HZE wA|X]e} TV AH]29 AfE JE=
Uehdth. <Big Brother>t} <Pop Idol> 5] A ZZ I3 (reality show)ollA] F+=
SMS text WMAIAIE T3l o] 53}t P MuAE ARESa Ut

T3HE BBCE 33 HFHoRE e AMHEE AMgsted 23S B2
ATh BBCiE= &4, HITIR, QTR E AlFst= HEP o] Au2Z gjrzie] w3t
HES ol&dtd HAE TV AAAEC] o]&stH, F7FHQd AR AMuj=uy
AW AE AFsta, AFAENA Z2ah] g AWEE g}

BBCO| ¥&F MulEe X =qE0] 53] Bol AMgstal Atk dF 5o, A
4= 717F 2t 59 34 5%HY Al AEo] €= U AMHIEE AMSFTH
YA WES H$% <Our Ashes Alarm Clock>E 53 <Down Under>Z %-F]
HA AFE 2utd £02 B F dth

<

olo]Ex oFubd AH]|AE Wo] ALL3t Yuk 7oA 154 dAE =9 66% 9}
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BBCiE A}&3lth =3 BBC News Interactive® HITIQ E#Elz HoldEo
SMS WA A& A 33},
DVB-T29} MPEG4E HE|Z Y~ Bol| Afestd HE|ZH 2 A g ek

Mul sl BaE Ause A o] 2A AR

B]B|C] 100

9 Thursday 18 Jun

e

BBC iPlayer MH|AE 3] A g 31| gire st deyd 22333
T ok Gl e o
ATt

1°)
X
ro
_VE
o
2
i)
I
ok
4
%2,
o
1°)
oo
o
X
z
[>
il
>
ofo
ek
4

o]

A 747y Z2 WS AN S 2EY MHIZE B F e
o Windows, Macs, Linux, Nintendo Wii, iPhones S|4 Z&

o HD Z2Is trs=sta 2EY MREE & F &

o 54 =uld ZoA BBC iPlayerE ©]&

o BBC iPlayer H|2=%S A dsbd, AFEe Z2as 2= F s

L o © b b
PG Sebvh =gBom, A 4% PG AYLS AFsT Ak o5 WEAHE
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2006). ITV+E Virgin Media, BT Vision 59 W3 TV ARIAE 93 E0l=2E
. Ao}

AolE WEAIQ! Virgin media® ThFgh FHFA vl 2, PVR AB]2: V+, FE8

ol

s A
=]

o

TV Muls & AFsta o Virgin Media®] F8F MBlae 729 @4
2¥ =, 7], 54, A, £3 59 AulaE AFsted], o845 o] AulaE
Sl At g3te FESAY, 2xzAqEe HA w2k 47 2AE B 5 9,
et = b ok AxFog AlFH= IPTV BT vision= AlY 59 FLF
M| 2oh FEY HIYQ AHIAE A3t

BSkyB= W& AMRBIE AFolAM AFE @8 ok BSkyB= 1998 10l
OAY AEs AFEEA, FdE sds 542, U sold Ad B ozt
Open ©lgh= oo =2 ek AHI2~E AF3tA Eth Open Skyeol A€
Mgzt ol A3t Agd JAHYl AHIAE AT 5 A Pk o5 Fal LR
WA, &3, A9 & A
A AP SRR, S
Fafor 9 2nAEe] A F22 Opend| 27] A AL A= Sobta
2001d SkyActiveZ HlHo] A2 W <iF 325> ol FgH 7
BSkyB= ©hddt Aol AR Mulx T A2 FEF MHIAES AT
Bee AFA "ok

8}

Mol A AFshot skx|Rk, Sky Digitalo] Z7]¢]

2% AlgEle] mY AHAE SRS

2
2
f
5
{m

<3t 3-25> BSkyBS] ¥HaF AjH|2
BSkyBo] FaF Al
A HYe ¥, Sky+ &=
Sky interactivex 3 Fil Eila‘ A A HE B2 AERE ZE 5 3
© FdE PHA, Sky Actlve, Sky Gamestar, The Betting Zones, e-Business,
Sky Bet, Sky Text 52| MHIAE ZFAAEA A&
Sky interactive™= ITV, '@ 4, Five, 7l UWESZ, "y=Y Ad 534 4
BSkyB el A g3 e Auag AL
Sky Anytime> @eH|Hd, PC, FoiE Bl Fw& HIYE A%,

1:2
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<4 : http:/ /www.skyinteractive.com

7| % Sky Sportst Z# cjzA o)A (killer application) &S i1,
Sky Bett ©& £9& &3 uh Sky Sportse] ¥ Mulaes AHES 2Yn

QA e PAYT W MEL F2A H9, AGASE ZaEo] 7 21

BA6 A2 & 13, A7) stolgtol S BAY Jde) goln AYS Ahs)A
Aok B B BE BA AL B B A% oy P Auzz}
FHH A ereth Sky Bet® B 592 FEWrh Sky Sportssh A@ske] Sk

Bet> Wi 7](betting)E QIEIYl, A3}, ®utd, BT Mu=E T3 & F U=ES

k. Deul Aol PG quze sud) ghol PRIS T 1 AN & 5

Ath=E FHE 7FAA Atk Sky Bet 2005/061 w4eloz el Hld] 16%

7k 31 7k =g} 39 437 Wk =] F4o)g V|S T o] AHlAe

Skyoll &3] "=c¢] ARES wW, F7Vle © FLAIT (It matters more when
2

F1 e, o ®oE Sky Bet2

42
o

there’s money on it)"o|gt= FZE HF2
T3 UW71E AASAA Ertelgtr| Rt ofzte] Wiy S E HFES BUE
He A AEZE JAAAI7IL Ak (Mintel, 2006).

BSkyBi= 2010 %F-E 3DTVE 7]&9] Sky+HD Mgt~ E S8 A3 Aol
F A9 AEE S8 9359, HE2 3DE AT Aol 7EY ~xx,

o T35 Fi AT dFeltt

iy
[N

Bl

==
= ©° Rl

£
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<# 326> FYF AAAE, TVE T3 P37 2nAES &5

. 1= PR .
Y &5 . BSkyB| NTL |Telewest Freeview
ALY OF FolE 52 B
B o=l 40 43 39 39 37
TV Z2 234 #3 X A7)
T AH 2 ALE 36 40 34 35 34
A<l 18 24 18 13 15
<Big Brother>4 &J7 XA} Foll 53| 16 20 15 20 12
AR Zo 14 17 13 17 11
3} ANEY FF 3R 5 oAt
c ] T ~© 13 14 | 14 12 13
5o T3 AR 37
Sk Fa 29 10 16 8 4 7
AZ/eel= 28 #d AR /A
¢/ = A 7 8 8 6
A
Zof 7 8 7 6 5
Home choice, Love Film 52 &3
_ , 5 5 7 9 2
TV 2233 oy} g3 gz =
AFE F 3 33 27 32 35 39

R OAY e AL AT UE 1811 B9 154 o e AEA

Z3]: Mintel, 2006.
<¥3-19>9} Zo], tX4gd X AT}t Freeview, YX]® Ao]& NTLH Telewest,

HAEg A4 BSkyB F BSkyBS 7FiAtEc] B EEFF vluslE o gt

FEEF MEIEE HS Bo] ol&dte ALE UERO T, Freeviewd] AlAAE0]

o Push VoD

- 7] Alekse] FRIZE FA Ao s s AREAE 98 W Al
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F 9 se

- gAEEEe] 4y fEeAclder FEIY
- BBC 2006'd PVR #& Push-VoD 7]

) 2

. _
E/é]u

i

2 (VOD)9] zlste & e

- 2009'd C4/S4C, Five Freeview PVRS 9|3t HD Push-VoD # &

<Push VoD =
- C4/54C A=

- AlYd= Ao sacrt o] Frl= b

- FiveZ} 44 AZA ol x

o PVR

HF AHdE ofHE>

- 2009 39717 ¢F 900wt 2] PVRo] Thul &
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