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Transmitting Side

- S

Digital Modulation &
RF Transmission System

|

.

Chapnel Coding
System & Transport Multiplexing

Sournce Coding

o
Receiving Side
RF Tuning &
Digital De-Modulation

System & Transport De-Multiplexing

I i l
Audio Video Data Data Video Audio
Encoder Encoder Encoder Decoder Decoder Decoder
‘ | ‘ Datacasting l l l
Audio Video Data (Broadband) Data Video Audio
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Channel Coding DVB-T
Transport MPEG?2
Video MPEG2
Source
Coding
Audio MPEG2
Data HBBTV
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DVB-T2

MPEG2
/ MMT

H.264,
HEVC

MPEG2
/ MMT

HBBTVZ2.0
/ TV Connect

ATSC1.0

MPEG2

MPEG2

AC-3

ATSC 3.0

MPEG2
/ MMT

HEVC

AC-4

(ATSC 2.0 Hybridcast

HBBTV)

Connect

ISDB-T ISDB-T2
MPEG2
MPEG2 / MMT
UHDTV
MIARERS / Super Hi-Vision
UHDTV
(5.1/7.2 %%)
MIPEEA(AG Super Hi-Vision
(22.2 ZEE)
Hybridcast Hybridcast Connect
(HBBTV) (HBBTV 2.0)



Full HD., 4KLL B SKEERE IR LB

BRAR S 1920*1080 3840*2160
Bt 16 : 9 16 : 9
2,073,600 8,294,400
30fps/60fps 60fps/120fps
BT B TR
UTRE 8 bit 10bit ~ 12bit
B - =y==he]
BHERM Stereo ~5.1-72 Stereo~51-72
HERA 30E 60/E
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7680%4320
16 : 9
33,177,600
120fps
ZATiE
10bit ~ 12bit
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DVB-T. ATSCLL R ISDB-T{E & H; T L 8%

@R
B ISO/IEC 13818-1 (MPEG-2 TS)

(Transport Stream)
R E4E(Video Coding)
Bl E4E(Audio Coding)

iR 7570 (Modulation
method)

R:EMBPRLE(Guard Interval)
$85 (Bandwidth)

BB ZE (Information rate)

B [ 4 £5 4R B8 (O SR 4R B%)
FEC(Inner Code)

B [0) 4l £5 4 155 (50 3B 4 555)
FEC(Outer Cod)

SMER AR

(Outer Interleaving)
AEBAZ EE

(Inner Interleaving)
ESAHHEE(SFN)
BENEUL

el — L HES

MPEG-2
MPEG-2

COFDM

1/4-1/8~1/16 ~ 1/32
6MHz - 7MHz - 8MHz

19.44Mbps

Convolutional Coding
rate:1/2~7/8

Reed-Solomon Code
(208,188,t=8)

12 R-S block interleaver

Frequency

YES
YES

m = SEKEMER semm
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MPEG-2
Dolby AC-3

8-VSB

none
6MHz
3.732~23.751Mbps

Trellis Coding rate:2/3

Reed-Solomon Code
(204,188,t=10)

52 R-S block interleaver

Time

NO
NO

MPEG-2
MPEG-2

DQPSK + PSK + 16QAM -
64QAM -« OFDM

1/4~1/8 ~1/16 ~ 1/32
5.6MHz
3.7~23.2Mbps

Convolutional Coding
rate:1/2~7/8

Reed-Solomon Code
(204,188,t=8)

12 R-S block interleaver

Frequency & Time

YES
YES



DVB-T2. ATSC 3.0 &ISDB-T2{E i fiT L 8%

| DT ATSC 3.0 ISDB-T2

YM RIS (Outer code) BCH, CRC, None
458 4R TR . .

?ﬂ&'ﬁﬁﬁfﬁg 16200, 64800 bis 16200, 64800 bits

Bl a % i ,% " ..-’—-?5 ]- 2, 1 2 1 4!

?ﬂgpgffjﬁﬁe) / i//55 5//36 3/ (2345,678910111213}/15

QPSK, 2D-16NUC, 2D-64NUC, 2D-256NUC, 1D-

ol 52 QPSK, 16QAM, ) .
(Modulation) 640AM, 2560AM 1024NUC, 1D-4096 NL}C (non uniform
constellation)
Rotated constellation yes no
5 B 32 £ : .
(Time interleaver) block interleaver CI (S-PLP), hybrid BI + CI (M-PLP)
% T (Multiplexing) TDM LDM, FDM, TDM
FEHKEEE 1K, 2K, 4K, 8K, 16K,
R ERBRLS 1/128,1/32,1/16,  3/512,3/256, 1/64, 3/128, 1/32, 3/64, 1/16, 19/256,
o = 19/256,1/8,19/128,  3/32,57/512,3/16,1/8,19/128, 1/4 (symbol and
(Guard Interval) . ’
1/4 time aligned frames)
:\\nﬁ:hj
(Link layer encapsulation) MIAERZ TS AP
FEEHRE TS P
(Main transport protocol)
No Yes, (not mandatory for the receivers)
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BFRE ZERTEHREHUHDTVEE

DVB-T2 ( KIZZEI A5 )

- BIRE R EFRER
. BUEREAIR

o BRIET
ATSC 3.0 (UZEREELH )
o WINHRE K ERER
o BIERELATR
o BRIBT

ISDB-T2 ( LIHAABI )

o TR E K fE AR R
o BURELAIR
. BEIBFI
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S B8 932 T A 76 B {36 R 3R 28

3 3t
Crystal Palace Winter Hill Black Hill
North-west of
England, including
Manchester and
Liverpool (serving

Central Scotland,
including Glasgow
and Edinburgh
(serving 1 Million

Greater London
BEEE (serving over 4.5
Million households)

2.7 Million
househalds) households)
BRI IR 40 kW 22.5 kW 39 kW
HNUBRBRZRHS DVB-T2
SHESEE 8 MHz 8 MHz 8 MHz
BHER 32k
FEEEHE 32k
FERRERN 256-QAM
B [ 2 §5 4R B IS = 2/3
{ReEEPREL 1/128
40.2Mb/s
&l 30k 55 i i R Variable (some trials at 35 Mb/s)
1R 5T Am A A HEVC
586 MHz 602 MHz 586 MHz

EF%EER

(Ch35inRegion1l) (Ch37inRegion1l) (Ch35inRegionl)
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« HAnalogue Switch-Off ( ASO )
w3 Digital Switch-Over ( DSO;

« ASOZREBWEFTE
« XL 1IGDVB-TEREDVB-T2
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« REFEB2014F B 2N AIFIFATE 57 K G 28 &)

ZETAKEHE R - BBCERE MIAREHZES
Arqgiva - MR ={ESIZRNDTT &5 2540 Al 43 s LA
ASEEESEZER - WIKIEDVB-DASH ZIRAEE
TR LERER  ARERANEBEEERANZA
FEA R RE RN AL B B IS IR IE B W E4KES
SEEHREHH  RAKESEEREERE 2 RER
HTHYZD 1%
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« HRIER Z GRS HRATE - SR
(EREMITENRIEEIARIRB Zal1T1E - WIF
IETV ZUHDTVRREE ZATSC 3.0008E - EF &R
24K UHDTVEK ZRIEVER 2016 F 1B 2 B i
b 3% KHDR ~ HEVCKHE-AACEHEATIEE -
B SER ZAK UHDTVRIE - 5 ElE —20 fwee
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Reverse Auction K et " P N .
$10.05 billion Revenues to winning broadcast stations FCC;E,TE%T%%%ZH?% I%j]}f e TE'
Cleared by the reverse auction process
CEVITTTTM Largest nchidusl station payou EEER  ERNE Y EETY
$194 million Largest non-commercial station payout
3 Band changing winners (moved to low-VHF or high-VHF)
Winning stations receiving more than $100 million 1T_|- J/\/{—F :
11 Non-commercial stations winning more than $100 million
Forward Auction —

$19.8 billion Gross revenues (2nd largest in FCC auction history) E% ||:|:I| E%:}/F j%Z}?%}é%%
$19.3 billion Revenues net of requested bidding credits

$7.3 billion Auction proceeds for federal deficit reduction
Largest amount of licensed low-band spectrum ever made available s
70 MHz 9 P « RIBITHERBESH

at auction
14 MHz Spectrum available for wireless mics and unlicensed use

2,776 License blocks sold (out of total of 2,912 offered) Kk SR s 1o
Average price/MHz-pop sold in Top 40 PEAs ¢ FCC%E 2 = @EE j:ﬁ
Average price/MHz-pop sold nationwide
P Winning bidders
Winning bidders seeking rural bidding credits

15 Winning bidders seeking small business bidding credits
Incentive Auction Process Timeline

Bidding &
NPRM Sl Y LD i ¢ Payments Licensing
Input Order Repacking

Rulemaking Auction Post-Auction
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BEIE & - BEIERNNR2016FE7HES
RN/ RiRIE S 100 W/6.01 dBi - ) =
Ry E e SRFIATSC 3.0/ BUHDEIE
F#IRE B (FFT size) 32k BXEAGELRE . IR 20174E5S
T o 3

?éff;’ifﬁcﬂﬁaﬁon) 256 QAM 64QAM 256 QAM R VIES oS
RS 34 45 56 45 5/6
(Error-correcting code) EEFABEBEATIREER A
(g‘;,\,/lluifﬁiing capacity) I\?If)r?s I\itSDSS I\igSS 205 Wik | S leys %B@TEZI%HE%% %E;I'E/‘\

— — = oo ’ <A N

uard interval ratio 2021FZATSC 3.0 731582
HARESIEEE H 264
(Video coding) ' =32F

3840x2160p, 3840x2160p,
Bl R 1€ 8 bits/pixel, 8 bits/pixel,
30 fps 60 fps

785 MHz(FI##556658%8)

SR8 M 5 SR SR8 SR $aREE(MHz)
52

KBS1 698-704
53 704-710

54 753-759
55 759-765
KBS2 56 765-771
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« KCCrR2009F5H @38 " IR IRIEEARETE - RALSKEITRESEE
gﬁ - APR2010F %M T BB NIMNEEENRE . - HESEEERIA

« BER2012F Ko ENBEREHIKER 7ELEIRSERT - BUFEFT -
BEXENXEXREZEFTAFESISEET - R2013F7AEL4KZ

ERtELR - ARE %ﬁ%%%ﬁf‘ﬁﬁA2014$4ﬁETﬁ-ﬁ% MmEEEIRYE =
BEEFEBKT SkylifeRIR2014F6 HRiEI4KEE 488 " SkyUHD |

- FRREGE - KCCR201297 48 14KE B id L HUIR T SLEAHKBS -
MBC - SBSEEBS%B?&%@AEUB"IOJﬂﬁ_ FRREELETTIKERZFL

AD 4

e 5 BTN, + RO BTHINAD
2018 #: 4KEMHEITHD H_E SR 0> 588 Hirik B 44 .
EEBSRGE 2027 J: é%. ?F?l_{ E):Fj'ulg)ﬁ

* NABIZHITHETRI*EBAABIYSIA 2020 o 2025 e : TIE&ATSC 3 'OETEREEEQé%.

2017 e 3| [ | AN
oM S 1. 2018£|5|_JEI¢T§EE.4K AabE Gk
R 2025£|5L SKTEEEQZ =l
. 3. 20274EATSC 1.0 (HD#HIE ) 45
%ﬁm FRAGE 8K E A,

= SEKEENER srmm
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[ 5% R TR T

H-:FEJ EEE@] 120174558318~ ®20””E‘2ﬁ;m —
MSIPL/{&KCC?X%:‘—N%? ,}EE/\A]_KW@.ZH-E E_]H E it!@'..t;'&ﬂi(KBS‘-MBC-SBS)G) EFE(I‘:E‘JH"JL ?lj'.)“/.‘VO‘ ‘il!’.
y W% BAtA BDCESE - FEM (40 1) S TEGURY)-
AR ER 0007 S B A R S A RO AKETL SR 88 Irkeaptilen il TR I L e Ui
SIEERERZS (ATSC 3.0) WL B RIEEAKIEN swnn s
2016595 eheN R ) gied oues
KBS * MBCRSBS= A E MR EREE LB R o U N X
PNRCEIROCR (B ) #1174 KB - BB E2017E2 5 ER1E I % 2 gy e Y
( 275EBSH20174E9 3 RIE ) Sopte e A =
T il BXE

%gﬂzi‘ﬁﬁ%%ﬁ 2EBERAKRBAIE (2K ) EHEH

KBS ~ MBC - SBSEIFTRE@mzERE AR - #e Rl
SRR F A S B EPBAKE A SHBIEE
KBS * MBC ~ SBSHRE#E ( & ) ETAKHIE
KCORERBEE MR ( ZW - AR~ 6~ KH - R )
2017438 PRFE STt EHITE A S - 1)R201755 8%
BP0/ - TR O - 11R#THE - 12
R FYRIEIUIE R

Hiin @M B4KEN - SR EREERABRBESA
AKEI10EE% - Rt 2027 A2 IE2KERSEHTE L FR A5

@ @20174E128 ~

IS (F1(7 ) KEBGY)-
FMB7oy 1) KB(FY 30) Bl —
IV BERE

= meEmRE axnm
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R0

Modulation method
S

Occupied bandwidth
oh VR R

Transmission frequenc

BHIThE IKFERER : 10R ( BREEFHINER140R )
( Transmission power ) FHEMEK : 108 ( BUEHIIERBI35K )

FEIEEE

FFT size
FEFAEZ A

Carrier modulation
(ReE@EPREL (RERBPREHR )

ER$5EHZ T (OFDM )
5.57 MHz

671.142857 MHz ( UHF ch46 )

32k ( BIEH22465(8 )
4096 QAM

1/32 - (126%4% )

Guard interval ratio
B[ 4l £5 4R 15 AN#RHE . LDPC - 5%k 53/4
Error-correcting 4w - BCH

=R

Transmission capacit
B RSIEE

Video coding

EAREIEE .
Audio coding MPEG-4 AAC - 152384 kbps

LA RS UREbsH =427 2 BaIYunomaei&
Receiving station Nousonkankyoukaizend /i

BWXSNBNSE N - N
( Height of receiving antenna 211K (EERHEE10K )

91.8 Mbit/s

H.264/MPEG-4 AVC - IHEVCETER

kN
yF ] =. —
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AARR2011E7BeMEESR - BEER2013ESAMEREES  BsEE BBE
AR T M EEARERBOERE,  HENARAT RIKSKEREER
E=FN

UATE L TREE R UHDTV Y S5 EASRE - H5BSH & > AKSK B B 1% L HE AT 25 2016 4F #E 1T
FIRET E IERRE S R HA 2018 F A » HSY 7 202047 5H ST BB SR AR B 1 15
AR~ H AR X IPTVICE AK8KE H

4KSKZ T FEFAMR B BT - 47524 T 5 1A 20204 AKBKI I 1A 5 B S s A M o2 o
K RS - dEst g3k HE ”’%;’f;'z‘;'%i
AR 20136E6 HEBTHEERE R e, @ e P
R SEIRTHIR AT S,

SR S R R R g
TR Al DA A R @ &

)

ﬁfl‘. WA

SN |
el — B O T Pl N Uz (B8 HXS
L EEN R #Femm TR>HVE) ‘ ‘ ‘_a/ BRIUPHYS LYY
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« BH1995F#E - NHK&SERBZUHDTV - fFR#&HDTVE Y M—RERERE
ERM - WA RS « SER S AITRE(L ZH R - BRITUR
2012F B ENHKH 32 2 UHDTVRE & E5R RSB BFIRE - WRHEZA
B K% 3= B DASK I g PR TN & R R 2R B - NHKETE/R2016F £2018FF

SHlFERE - FER2020RREER - SEICEIBHELUUHDTIVERE A
ArE - WRFUHDTV 4KBA K 8K ilT & M H AR Z R BRI -

2020%F
FHEER

2018
4K-8K A BLERN%E
20164

AK-BKItBRELE INHKZ—/\—/\f Va2 |k

2012%F
20055 FULEOEREELTITU-RENS{E

19954 8K OVREARMTBKINIUyOEA—(0T
AT BHISSTBK R >

:E ;{%ﬁ EEIHE}I:TLWH W%IT
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V-low ZIEREREHE

V-Low Multimedia Broadcasting “i-dio”

V-Low multimedia broadcasting is the service to make use of vacant spaces in the analog television radio frequency (99-108MHz)

Main differences from V-High (NOTTV)

@original programs for each municipality ( V-High: common program across the country)
@ Distribution of disaster prevention information to smaller area than V-High

| V-Low Multimedia Broadcasting \
Guard

90MHz 95MHz 9MHz 103.5MHz 108MHz start in Mar'/2016
Tohoku/Tokai, hokuriku Kanto, Koshinetsu/Kinki TOKYO/osaka/FU kUOka

J/Chuugoku , Shikoku  /Hokkaido/Kyusyu, Okinaw

SENITLENI = pirt -l
Pointd  § Point@ e 2 B e A D
Original Distribution of e |_20l%EEN |  200.5CCONE a
e gra% £ i -  QETCVT U O
mép - information ﬂ!é;:: 30‘7(55%22?'“ %
ha- AN 33‘1&%!2‘3“ 9‘

s D TOROBTH 2019%7AET e 8

gﬁ“ﬁﬁ | 20208 ]

BEOIZa=sr—2ar-T5YrT2—LELTEICTVP T

ref. : VIP business plan document
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52 [

- MIEERBEBRE - F—FEERN2006FAHASOEZRADSO ; E_FEERR
2010F AR ZE LR DVB-TE K ZDVB-T2

=

« FCCETTREEFREZ ZRRARINEHER - AL HAE 7 ROHAE (Reverse
Auction)E2 E[@#AE (Forward Auction)ifgEs - BB IRETERLE
JRrE 2 EREFE AR BSRETHRERAXEAFCCRFZEERIE

= /=5

« BHARDSO®MIVHF-High & VHF-Low - 73 5l2& 7 mitE$EE 7 BIN 1T &)
EREAR - E—REVHF-HFrS 2 2B ERAAIR - -ENTT Docomo

EXFERS  WEEA/NOTTVERFEFE ; E_R/EVHF-LowZnEEE
R

N HRIIMHzE108MHz - nEcZ2FHACEKE

el By ]
4 AR E R #F 25 O Ry
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20 (5] Rl AR 5 50 - P P T ~
BUCREEF ELRRH - Plarmosdr - A
IEHPEPE ~ Tl - LUK ~ 2536 ~
S A S 3 VR W B8 AR

HERB X AR TS

L[ F-48 - PR ~ WES FHREETE - ©J
FLHEHERR X - SRS HRARTS - PIES
R BARCN - RO TN - S
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6MHZzSE T PRI E

HREHUHDTVAS
o] ZE &M E6MHzIE E R

/ N\

SEHRERZFE 5| FAEARSMHZIEE

o HARZ3EEREVARERRISDB-T - &ii6MHZz3 « SMHZIERREIIR Z [RERS - KZEIDVB-
S HL3ESEER(Segments) - BESEER 5 T5 T/T2IRER KT 78R - BUULATEEE -
1EFE S BUE SR R B En B EORTERHADVB-T2Z BEIiZA - AU EE
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