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DVB-T:

PBI BBC 64 QAM, CR=2//3, 8K FFT
PoB2 Digfiel &1 614 EXBSAM, CR=2/3, 8K FFT
PoB3 BEC EZETCQQAN\ CR=2/3, 32K FFT
COM4 | SDN PACA

64 QAM, CR=3/4, 8K FFT

DVBT:

COM> | Argiva 64-QAM, CR=3,/4, 8K FFT

DVBT:

Conie A 64-QAM, CR=3/4, 8K FFT
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D3l = D\V/3iFl = ATsC ISDB-T [ DTMB [

Digital Terrestrial Television Systems. Blue indicates countries that have adopted or deployed DVB-T and DVB-T2. Augus 2013
Copyright 2013 DVB Project. DVB and the DVB logo marks are registered trademarks of the DVB Project.

BBC1ZPSB3F 3¢ 5IDVB-T2E M SR E FASRIE » ERETK—H » LURBUAG] - ERFIEEMAIKEE (Crystal
Palace ) » {EFSREECHI1 » $AE/550-558MHz » BIEEITHER B 10T L4 - BBCIRHPSBIZ THAENRE
AMERACH394RIE » S8R %614-622MHz » BAESITHERAMT RS » KEIDVB-T2 A B B35 AN F R |

Lichfield Central SK164043 WH 34 4
Crystal Palace london TQ339712 AH 31 10
Black Hill STV Central NS828647 E/VWH 59 10
Pontop Pike Tyne Tees NZ148526 C/DH 63 10
Emley Moor Yorkshire SE222128 E/VWH 39 4

ERIZIR : UK Ofcom Digital Television Transmitters: pre-switchover network
NGR: The transmitter's location in the British or Irish National Grid Reference systems. Grid References for transmtters in Northern Ireland are prefixed with 'I

'H' or 'V' following the Aerial Group indicates horizontally or vertically polarised fransmissions respectively.
ERP: Effective Radiatated Power of the multiplex in kilowatts.
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1.DVB Fact Sheet- August 2013
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3.UK Ofcom Digital Television Transmitters: pre-switchover
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® [n Japan, EWBS has been operated since September 1985.

EWBS on ISDB-T has been operated since December 2003.
B EWBS test signals are monthly broadcast in Japan.
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NHK improvement of JMA renewed tsunami warning
tsunami warnin . broadcast For magnitude of 8 or more, JMA will express estimated maximum tsunami

heights in qualitative terms such as “HUGE" and “HIGH™ in Initial wamnings

before After (March 7 2013~)
@®Wording of

1)more assertive

“Major tsunami is coming!”

2)more imperative
“Evacuate immediately!” |’ ‘

3)Sense of urgency
“Evacuate to save your lives!”
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Enhance broadcast capabilities

@®Deliver accurate information in any disasters
@®0saka station will substitute for Tokyo

® Data from Ministry of Land, Infrastructure,
Transport and Tourism

@ All NHK local stations provide the information.

® Same information provided on NHK website.

"KEROBEEPDIC, 8§27 LEA

@Municipal governments input “Evacustion Advisory ™ = Evacuation

Order™ to the TVCML system.
@Mass media receive the evacuation Information and show them within

a few minutes.
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TVCML Data Gathering System

TYCML =
TeleVision Common Markup Language \

Media =%

(Portal site or person finder)
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RIEEUNESIZ 2484 (European Telecommunications
Standards Institute ,ETSI) 581 AIETR2904% i &S -
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(Resolution Bandwidth, RBW ) > TEETSI{ZE#:35&6 b 4kHz
RERIEESENEITEE - AT HEERIIE - Ch

DVB-T —signal _ bandwidth
dBm]-101, = dB
@ e et resolution _bandwidth HaB]
L~ ~L
-4
” Centar 300 Mz 2 Mk Span 20 Mz

| @1 DVBT:SEER

AHZFRATSRE T INRBEEMME - B EE{E6MHz
RUEBESRE - BRI ESEIEINE » A FUAR o
C = C’ + 10log(signal bandwidth/Hz) [dBm]
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N =N’ + 10log(Bc/Hz); [dBm]

A EURIH R B AN TR - B35 28 50 &
JBEERHEE o AR SCAR ©

C/NldBl = C[dBm] = N[dBm]
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MERZEZ I X —ERWHENRET » FREH
EREE - MERMEE —BRNEE - EPEEME
AIBERYEEER © [RAI ESNRZMER @ (B ERE EAISNRE
AAGBERRIUERNEE  PEEBESRTENE
Al - FrLLEE=R AT R EMERRBUE - 11T AN
EARMEREE BTSN © FRAAMERE R E AT LItR EAIAY
25 - EERMEE LBRAFTT -

5~ RS EA

DVB-TE& R  MRAEBIAZHEBES X
FRAMPEGH: 1l + 12 138 #m A% B Y 38 53 Bl % A3 8 hie
#@5% (Convolutional code) ~ #E45LLERRS (Viterbi
decode ) BAER{EFTZEPIHS (Reed Solomon code) #f
5 > FIFB#HEES (Coding) AY77302RIENMNEEFRIEIERIRE
71 o BHDVB-TEBRMM S  MRIBRE = TS
LERRES Z RIAYRRIE R « BIERTRFINS Z AIA0ARISERE
BEFRRPIS 2 B AVRRIEER - ANE4FR -
FESEDEEsIoveview =0

Ch: 26 PTV RF 545.000000 MHz DVB-T/H & MHz

Att 25dB
SigLvl 87.00 dBUV

Pass Limit < Results < Limit Unit
Level 47.0 117.0 [dBpv
Constellation
MER {rms) B4l 00 00 00 334) 2 = dB
MER (peak) ] ——— | dB
EvM({rms) | - 4.40 | %
EvM(peak) | - 22.00|%
BER before Viterbi 1.0e-2
BER before RS 2.0e-4
BER after RS 1.0e-10
Packet Error Ratio 1.0e-8
Packet Errors 1l/s
Carrier Freq Offset -30000.0 30000.0 [Hz
Bit Rate Offset -100.0 100.0 | ppm
MPEG Ts Bitrate MBit/s

[16 QAM NH (16NH) [FFT Bk (8k) a1 174 (1/4) 2/3,2/3 (2/3,2/3) el ID O
TPS Res. 0,0,00 [INTN(N) |MPE FEC OFf/Off [Time SI. OFf/Off L1 17

Lvl 98.9dBuV | BER 0.0e-8 | MER 33.4dB DEMOD MPEG

Date: 8.0CT.2010 12:29:34

| B4 DVBTHSEEREREN

FE#ESS EERTA 5% ] 1R IR IR RO RR IS R S B R (R K4V
#1027 BEEAZEPINS AR Al RN AR IS REEE K
#9710 - FEB BRI SRS R R AT LUE IE 2159
101 - U EBRZ RERBREE - REARFH
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REEE—EZEEER - ERRTTIIEGRIBEREERT
10 RYEERRTF 1L @ AR EEFEPISAIRIEEEESN - X
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HHRZKDVB-T2 » AIZ2EEKER KR E B
EHE (Low-density parity-check code * LDPC code) A9
DVB-S2895TE 530 - 7EETSI EN 302 307FrE K2 —
fE5Mbpsiit 8RR EMRARIFEET - HHEIEIRERIFE/N
107 -

4 4 =A
VAN :%HEHH
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HIZE/ER10¢ - ST SR B B EE N R
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IRIETF# (Amplitude Imbalance) ~ IE3X$53%

(Quadrature Error) EAABAHIEN ( Phase Jitter) & -
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DVB-T2:: iz 8515 S - FEEFTE S IRAVIAREH S
(g - BeMEREERINETTE -

BRI R E 2R - — AR FH AU RY
THEE - RERBARR T ARAFFREERRE - B
HADVB-TEAIGFSS - HiE L@E AESENENEEHEHR
BRI - MAERBUERE LS H Rt
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MR L - BBHEDER A BRI E - W

(1EERBEIENEERAMH/O 26 )
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ZBNITRENERE — tHhE R4 (Digital Video Broadcasting-
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BT EREENOVFRINTABERETR - HPE
RERRRHTHABAUERERNSHIEE  F3
BB B ERE R EERE—SIRA -

ERFREREALN  REBUERERER
IEREE - BR T FHMA BRI ZB S RH B ERERE
HREER - BRI REENERGRETHAURE
UHIBAEIREESL - WAHRHRRE R ERAE 22
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B EEE S (ITU) 72201354 » 7HH.2655
SRR #mAE (High Efficiency Video Codec,HEVC) %
i - fER MEEARGBRRERMIRLE - EEERAR
AAmAS TRl - AEEAS B RIERAYH. 264,/ AVCHERAI—
+FHERE  UKRD B RERAEEIIRE - ks
EREFEMBEAVALA o FRATTEARKLEN » H.2651%8E
ERAS B A EZ A nA MORR S R RETF AN SR RS sty -

HEVC (H.265) Video
Similar Quality (PSNR 39.72 dB)
Bit Rate 610 kbps, File Size 3.10 MB

=~ H.2655 3 R8N RS F i

H.265/HEVCH SR = BRI FE & 58,192X 4,320 »
IRUEEREHRIRESR - X1E ObittiBE14:4:4
B0 N SRERAE © TEAR FRO S 5 E BUIE 1ERS IR
H.26 54RBROTREN K ARSI B STEROH. 26 45D
3E39-44% - LIFE A 1 H.26582H.264 1E1EEAVAR
AT T + (88578 557561 0KbpsE21183Kbps -
R AN B3, 1 MbyteBl6.01 Mbyte » kAl R
H.265 BB MR MiREN ARREHE /) ©

AVC (H.264) Video
Similar Quality (PSNR 39.65 dB)
BitRate 1183 kbps, File Size 6.01 M

AV
Similar Quality (PSNR 3
Bit Rate 1183 kbps, File

ERZIR ¢ http:/ /www.bogotobogo.com/VideoStreaming/h265_hevc.php




=~ ARSI iR E R =

SEEXRNERE  BEEXERMHEANRESE
BisEpERs (ER)WERBRTENERER
1920*1080 » FHiZETRA ARSI MIAIMPEG2 ~ MPEG4,/
H.264 « H.265#8 A i IR S B E RFAIMRAE - FRE—
E2/)\BF - BEATE 1080p YR S HEE » FIFAMPEG2#Y
FAGBRIERAM - MREEKRNEE14Gbyte * FERTER
HEH - EEEBF16.7MbpsHISEE » (BEH.26518F
6MbpsHYSRE - BRI LMEE EE B ERIZ FARE
Lt H.265nR A RS R iR S Rz FE R R R 5
BRIt 0 EHERERRER - BIEEHE (Amazon) ~ 38
£ (Apple) ~ GooglegiNetflixEF/AR] » HEEFHAEE
B IR AIIREAN R F B ER H5 o

Codec Comparison (1080p @ 23.976)
Video Bitrate 2 hrs
Pies Distribution (Mbps) (GB) Qf
MPEG2 DVD (typical) 320 268 .64
Online (max.) 16.7 140 .34
H.264 Blu-Ray (typical) 250 21.0 .50
Online (max.) 10.0 84 .20
Broadcast (typ.) 6.0 D 12
H.265 Online (max.) 6.0 50 ‘A2
Broadcast (typ.) 40 34 .08

ERHIR * hiip://gdusil.wordpress.com/2013,/04,/22 /benchmarking-

thevideoexperience/

H.265& 189 FEF B AR E 2K/ AKR B 7
KA LE1080pE ST ERI2K /4AKRZEIR » BE
BEEANEZESN  FRFREEFAVRE » 38
TRAEIS SR IS E R IR RS R & E -

M- BFEEHEE (ITU) SR

ITU-TE 1M EHEECREE —EENEXHER
ITU-TH.265881SO ./ IEC 23008-21Z% o /1% BEAEFL 1l
BREBEFN - FLITURTRARE - E& K &ET
BEH > HIZITUE FVCEG (Video Coding Experts
Group) ### ~ 1ISO/IECHIMPEG ( Moving Picture
Experts Group ) #8#E2JVT (Joint Video Team ) #A#;
HINEBEERERMA S EEMEN -

NATIONAL COMMUNICATIONS COMMISSION

ITU-T H.264,/MPEG-4 AVCRITZERG & -
Adobe ~ 38R ~ BBC ~ REIB(E * FBEE B4
B HER - BIERN  RED 'HAE ZE - RE
FRFRNESR  UREHSEEXERORTYE - TER
BHEER - BRER - HIEEHRFEFPFRIRER

(IPTV) H§maR 8t -

LESh - ITU/ISO /IECEk &/ MBS BT IR R R &
WA (JCT-VC) (JRIVT) HEVC » HAREEZE12 bit
G ~ 4:2:2/ 4:4: ABFEVERIBIC LU R R 3DRAZAY
BRiEhmAs 1 AR EE o

ES

H.265% GBI HIR - SR EBRKRAERY
MR ERREHRER - HREREIRAES - 2F A
BEARNS - BB RE PR RIERETRESIIE - Fr

ERR T E R RENFH - TRERN - BHF - BB
BIRMWEBRENAU T EFEMRMERE - BHEHRBRM
5 M ESBREWRMEANEL  LAMEMEFERR
ABRE - LHEREE 2L -

B RTE A AR E 1 B AT IR RS BT Bl A
MPEG2E8H.264 - {#FMPEG2A4#% |- &=l EiRtaIDVB-T
BULER - SEUNTRH. 264987 B - SRIRE IEULIRH. 265
FREERIRRENE - AR EHNSG BRI E
BT (40 : DVB-T2) FEREERKIRBEREIR
st BlaNTERIELRSREE - THIREEZABDVE-T/
MPEG28Y#%U428 - BRTBIREEBDVB-T,/H.26419%
U788 - EEGE BRI B IRETAR - (

BFHRE
htip:/ /www.itu.int/net/pressoffice/press_releases/2013/01.
aspx#.UigwVdImiSr

http:/ /www.bogotobogo.com/VideoStreaming/h265 _
hevc.php

http://gdusil. wordpress.com/2013/04/22/benchmarking-
the-video-experience/
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DVB-TE I B384 (Single frequency networks
SFN) » FEERERFHERFI BRI - HisHE
@2 AREE  EELEEREE R B
KA TR - BB AL > BB EE
KRHEBN AR » 20 BEEELEEERN
PI%E - Eit o BEEIREAOBUEREN - AR
FHBEEFI PR A0SR TE -

DVB-T2& THNSHAE - #RARERFE (Guard
interval ) SRS + 12 B SAMEIG B S (A ERERE IR AL -
TEU2EEME > RILRASHABHE (Multiple-
input and single-output, MISO) » A STHE M BB SEAD AR
BB EE S > BIDVB-T2RAIRIMISORH] -

— - BIEEREE (Echo) RZE

HIREREBRE X IERYMN S NERE
M ERBMNSERENERRED > Rt - IS
FRUSRIR9EN SR - bR T A SRER TS HRIKENSR - 12
PERULET - B “BREDE (natural echoes) ” i@
EEH20FI130 us#I6EIAERYIEE - BRSNS
28 AEREFE—ESERENERERER TR
SRS F FAGPSEIZ A » AESILEAESELIE
(B0 78 ZIE S R ) B 2 B UG RORBRE AL IELE - RR7E B SRHE 3%

SIHEEERE100A R - RISEEIMAVILEREA330 us » &
PERERI0AE - IEERSREA33 us

=~ (RERIPRAFRI UL EIER (R E

HuUERERE BB RERRZRRE - FTLLELR
MR AERTE - TREBHRER - TREH
UhE S SIR —SARAVESR - IR RIREE IR (E
A - BATmRAERZNGEE - BERERBI - 55
(symbol ) SEHEITRIS » #ERRSATE  ATLUTERR
ZIEIRIERRT - B ETIAROIERER B ARIRE] - EEEMT
R Z SMHZBUR U B (FEatZ T - DVB-TE SR
BRA R SR BTuh R AEPREREEAN FRATR - MEEBRE
RERFERHBEIEEOMHz « BIFESKEXMRE
fEBR1 /450 - S5 ihm KRPREERER89.6AE -

DVB-T 6MHz ESEamAaRns IR
DVB-T Guard Maximum Distance
Mode Interval BW = 6MHz
2K 144 74.6Tus 22 4KM
2K 18 37.33us 11.2KM
2K 1116 18.67us 5.6KM
K 1132 9 33us 28KM
8K 14 298 67us 89.6KM
8K 1 149.33us 14 8KM
8K 1116 74.67us 24KM
8K 1132 37.33us 11.2KM

DVB-T2 & 55#8E% % 38 51 uh A A FEIBRER B4 T =
Fi~ (%R ASAEBMHz » SMHZEHEBIETR LIEER



F8/6) - UIRBRGIERAMHIRIER A89.6 A2 A
il - ZIRFHERIR(RERIREERE - HDVB-T2852H
BSEEOMHz ~ BIEIRI2KIEXFRERR1/16 ©

Guard interval sizes in DVB-T2 (8 MHz-channel)

Mode Symbol g= g g g g &
duration 1/128  1/32 /16 19/256 1/8 19/128 14
[ms] t[ms] t[ms] t[ms] t[ms] t[ms] t[ms] t[ms]
d[km] d[km] d[km] d[km] d[km] d[km] d [km]
32K 3.584 0,028 0.112 0224 0266 0448 0532 -
84 336 67.2 79.7 1343 1595
16K 1.792 0014 0.056 0.112 0.133 0224 0266 0448

42 16.8 336 39.9 67.2 7975 1343

8K 0.896 0.007 0.028 0.061 0067 0.112 0.133 0224
2.1 8.4 16.8 198 336 39.89 672

4K 0448 - 0.014 0031 - 0.056 - 0.112
42 84 16.8 336

2K 0224 - 0.07 0.016 - 0.028 - 0.056
2.1 84 16.8

IK  0.112 - -- 42 -- 0.014 - 0.028
4.2 8.4

With d =t » 299792458 m/s;

correction factor for

10 MHz = 8/10, 8 MHz = 1, 7 MHz = 8/7, 6 MHz = 8/6,
5MHz=8/5and 1.7 MHz = 8/1.7.

g« MISO%: 1l

DVB-T2& 3 IEMISOfE & —fEZUTAY:EIR © FIAM
B2 RAR - DB E B RE T ERISFNGSE - (2
EEAHWEHEENER - BE - RBKEELENA
BRI RARHT > AIARHIDVB-T2FIAEMNE R » BEKX
#5 RIRF 1S M I 32 5 RARRYERSRAS - AT LU A Alamouti
HwhS - FEISENARMN A BIZIR - DVB-T2RI{E A SER)
Alamoutiffmhil - B FRIEMIAREZBERE © HMISO
FHTERBIZ AN FEFTR ©
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AT —RR B EAGPSIEULE - 124110 MHZzZ
EREMBENRY - ERETERENEL > IIF
RABIESHAIEFRILE o 28T - BRUBBEEL A LUE
BZEE L ERERR - BETERPRAREE
HERMNTIE - BWRAEMEPILEHASETT
iR - RRFES BAS S ETEAR P I A A HRIRS o

DVB-TEADVB-T2ZE B E BRI E(RER K
IERERV 2B > ERERIE KRN R RERRE E A0
T EBESEBREBLEHENMIEVE  ATRE
HEAREIE AR BB B 2 2 5IDVB-TA SRR A= it -
=

FEBREITEE » BB ER T VRN TE -

DVB-T2E55#Y - R FEIRREY « BBERYL
MBUBERSAVEM L - FTERARIMISOR M - BF Ak
EEAlamoutifffs - EMEAEAI S STIER 2 ) - BESR R IR
MAEYSRRTE o FAM © MISOEICRR T ERR M E LA 2= RS
B ERIFEIRE » ERIGIRA KT EEM LAY EREE
b thE—EEE R EREFTAVHE - (

BRIR

1.Digital Video and Audio Broadcasting Technology,Book

2FBEE YuUMGETIREAPEERM 22
ERITR” ZBEBEIEHREEEMTT10/2004

3.ETSI TS102-831 Digital Video Broadcasting
(DVB);Implementation guidelines for a second
generation digital terrestrial television broadcasting
system (DVB-T2)

4.ETSI EN 302-755 Digital Video Broadcasting
(DVB);Frame structure channel coding and modulation

for a second generation digital terrestrial television

broadcasting system (DVB-T2)
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