ICS 33.170 SLOVENSKA TECHNICKA NORMA Januéar 2016

Digitalne televizne vysielanie (DVB). Struktira STN
ramcovania, kanalove kbédovanie a modulacia pre EN 302 755 V1.4.1

systém druhej generacie digitalneho
s I N pozemského televizneho vysielania (DVB-T2).

87 2755

Digital Video Broadcasting (DVB); Frame structure channel coding and modulation for a second generation digital terrestrial television
broadcasting system (DVB-T2)

Tato norma obsahuje anglickl verziu europskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 12/15

Obsahuje: EN 302 755 V1.4.1:2015

122035

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, 2016
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.




STN EN 302 755 V1.4.1: 2016

ETSI EN 302 755 vi.4.1 coiso7)

EUROPEAN STANDARD

Digital Video Broadcasting (DVB);
Frame structure channel coding and modulation
for a second generation digital terrestrial
television broadcasting system (DVB-T2)

EBU D3

OPERATING EUROVISION Dlgltal Video
Broadcasting



STN EN 302 755 V1.4.1: 2016
2 ETSI EN 302 755 V1.4.1 (2015-07)

Reference
REN/JTC-DVB-349

Keywords

audio, broadcasting, data, digital, DVB, MPEG,
terrestrial, TV, video

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2015.
© European Broadcasting Union 2015.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM loao are Trade Marks reaistered and owned bv the GSM Association.

ETSI


http://www.etsi.org/standards-search
http://portal.etsi.org/tb/status/status.asp
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

STN EN 302 755 V1.4.1: 2016

3 ETSI EN 302 755 V1.4.1 (2015-07)
Contents
INtellectual Property RIGNES. ... ..ccci ettt s e s ae e e e st e e aeese e besteeneesteereerenneeaes 8
1= 11 o PSSR 8
MOdal VEIDS TEIMINOIOQY ... veveteteteeee ettt bbbt e e a st b et b et e e e e e e enenb e e b e nr e s e nnennas 8
1 o0 o< TP PSR PRORTRPRN 9
2 REFEIBINCES ...ttt a bt b e et e £ e s et et e Rt e be e b e s b e et et e e et e neenenbenbeneen 9
21 NOIMBLIVE FEFEIENCES ... eoeeieeeieeie ettt ettt sttt et e e e e e e s e e s besse et e saeeseeae e e enteseeebesaeeseeneensensessesbesaeesesneeneensens 9
22 INfOrMELIVE FEFEIENCES. ... ettt sttt s et e e e e st e e besaeeaeeneenseeeseesbesaeereeneeneensens 9
3 Definitions, symbols and abbreViationS ............coeeceiieienereseseee e e 10
31 D= T o T] (0] SO P PR URUSTOSPP 10
3.2 Y 1210 SRS 13
3.3 ADDIEVIBLIONS ...ttt bbbt bt e e e s et bt sh e b e e he e ae e s e e eE e b e sh e eh e e Re e b e b e nb e b eaeene e e e ne e 17
4 DVB-T2 SYSteM arChITECIUI........eveceeeie ettt ettt e steeaeesbesaeebesreennesreenaerenreas 19
4.1 SYSLEIM OVEIVIEW ...ttt ettt ettt b e et b e et b e s et e b e s e e st eb e £ A et e b e e E e Rt eb e b e ae e b e seeneebene e st eb e s b e ne et e ne e e 19
4.2 SYSEEM BICRITECTUIE ...ttt b e st b e bbbt b e bt b e s e et b e sb et e b e st et eb e e 20
4.3 TArGEL PEITOMMANCE ....cveeeietee etttk b bbb e b bbbt e bt e bt s e e bt b e se e bt e b et eb e e b et eb e ebeneebeebennene s 23
5 [NPUL PTOCESSING ...ttt etttk ettt s skt b bbb e e e s e bt e bt h e bt s e e b et e s e e e e e seeb e ebenbeanenr e s enn s 23
51 Kol (=0 =10 = 11 o o 23
5.1.0 OVEIVIEW ..ttt sttt st et sttt sttt e st et e s b e se et e s b et et e s e e ne et e s b eneeb e e b e m e e b e ee et e b e et e e ebeebeneebesbeneebenbesennens 23
511 INPUL FOIMIBES. ...ttt ettt et b e e ae e e bt e bt e et bt e ebe e e bb e e sae e e nbe e e s beeenbbe e saeeenabeesnneenats 23
5.1.2 L1010 1= = o= S 24
5.1.3 INPUt Stream SYNCRMONIZALTON..........c.eciieecceeceesee ettt e ae e e be e reeteeneeneeenes 25
514 Compensating Delay fOr TranSpOrt SIFEAMS..........cviirieirierieie ettt sbe e ebe e seenen 25
515 Null Packet Deletion (optional, for TSonly, NM and HEM) .......cccciiiiiiiinnincneeeeeee e 25
516 CRC-8 encoding (for GFPS and TS, NM ONlY) ....cc.oruiiiiriiirerieiee sttt sre e 26
517 Baseband Header (BBHEADER) INSEITION .......ooveuiitiiiiiiieieeese ettt s 26
518 M ode adaptation sub-system output Sream FOMMEALS..........covcirireine e 28
52 SErEAM BOBPLALTON ...ttt bbbt b e s et b e s bt b e s b et b s e st b e et et b e bt nb e n s 31
520 OVEIVIEW ..ttt sttt sttt sttt s e et et st et et e st e st et e s b e st ebe s e ene et e sb e st e b e n b et e b e e b et e b e ebe e et e sbeneebesbeneebenbesennens 31
521 S0 1 1= o LU= OSSP PTSPPN 32
522 (= 0 [0 1 0o OSSPSR 32
523 Use of the padding field for in-band SIgNalling ..........ccoeueiee e 32
5.2.3.0 QIR 0 ==3= 00 I 2 32
5231 IN-DANA TYPE A bbb bbbt b bt b e Rt bbb et b b 33
5232 IN-DANA EYPE Bttt b e bbbt bbbt b et b e bt b e et b e 35
524 BB SCIaAMDIING ..ttt et b e et b bbb 36
6 Bit-interleaved coding and MOAUIALION ..........ccieieiiieee et nee e 37
6.1 L L= 0 oo |1 o 37
6.1.0 OVEIVIEW ..ttt sttt sttt sttt s e et e b e st et e b e st e st et e s b e st ek e s e ene et e s b e st e b e e b e n e e b e e b et ebesbe e ebesbeneebenbeneesenbesenrens 37
6.1.1 (@0 1= g = 0o [T 0T (12 38
6.1.2 [l aTc = oo [T I (00T 0 S 40
6.1.2.0 OVEBIVIBW ...ttt ettt ettt s et e e s et e e sttt s e e st et e e e e st e bt s e em e e bt e b e n e e b e s R e e e se s e st e b e s eneebe st eneebeneensnnen 40
6.1.2.1 Inner coding for normal FECFRAME ... e 40
6.1.2.2 Inner coding for Short FECFRAME ..ot e 41
6.1.3 Bit Interleaver (for 16-QAM, 64-QAM and 256-QAM ).......eoiiriririreeeee e et eeeeseens 41
6.2 MappiNg DitS ONLO CONSLEIBLIONS. ......c.eiveeeiirtireeierte ettt bbb e e 43
6.2.0 OVEBIVIBWW ..ttt ettt e et ettt st et e e e e eeeebe s st eaeeaeene e eeeeeeEeeaeeeeeme e eeeeseeebeaneeneeneensenseseenaesneeneeeenses 43
6.2.1 Bit to Cell WOrd de-MUITIPIEXEN ..ot ettt b e et 43
6.2.2 Cell word mapping into 1/Q CONSLEIALIONS ........cccueiiieieeiiee ettt ae e 46
6.3 Constellation Rotation and Cyclic Q DEIAY .......ccveuiiiiiiecieciece et rae e sreenneas 50
6.4 CIl TNEEITEAVES ...ttt et b b bt h e et e e s e e b e e bt eh e bt e Rt e a e e e e s e beseeebesneenee e ennes 50
6.5 THME INEEITEAVES ...ttt bttt b bbbt h e e ee e b e s et eb e s bt eh e eb e e aeen s e b e eb e besheebe e e ennees 52
6.5.0 OVEIVIEW ..ttt sttt sttt sttt s e et et st et et e st e st et e s b e st ebe s e ene et e sb e st e b e n b et e b e e b et e b e ebe e et e sbeneebesbeneebenbesennens 52
6.5.1 Mapping of Interleaving Frames onto one or More T2-framesS........cccvvcevveereeseese e 54

ETSI



STN EN 302 755 V1.4.1: 2016

4 ETSI EN 302 755 V1.4.1 (2015-07)
6.5.2 Division of Interleaving framesinto Time Interleaving BIOCKS.........c.ccccvvoierieneereeece e 54
6.5.3 Interleaving Of €aCH TI-DIOCK.........ccci it e e reete e e e eneeenes 55
6.5.4 Using the three Time Interleaving options With SUD-SiCING ......ceeviiiiieecieseee e 57
6.5.5 PLPsfor which Time Interleaving iSNOt USE..........ccueiieieeieerie et et 59
7 Generation, coding and modulation of Layer 1 Signalling..........cccceeeieieeseseece e 59
7.1 011 0o 1 o o PRSI 59
7.2 [T 10> 1T o o = = F TSSOSO 60
7.2.0 (@ A P 60
721 PL SIGNAITING GAEA......cveeeeeieeeete ettt b et b e et b e b e b et b e et b e bbb 60
7.2.2 I (=S T 7= 1T 0T 0 = = S 62
723 I 0 1S = o 0= g o [ = e VS 66
7.2.3.0 OVEBIVIBW ...ttt sttt ettt e st e st e e st e bt st e s et e e e e st e bt s e en e e bt e b e ne e bt e R e e e s et en e ab et eneebeneeneebeneensenen 66
7.23.1 Configurable L1-post SIgNAliNG......cccueiieieeiee et se e et aeenaesnaesreeneees 67
7.23.2 ()70 7= 0 o 0o T = = o g S 72
7.2.3.3 Repetition of L1-post dyNamMIC AaLA.........ccccueieerieciieieee ettt sreesre e snaesnaesreesnees 73
7234 L1-pOSt EXEENSION TIEI......c.e ettt bbbt b e bt et b e sa e b b nnenea 74
7.2.34.0 OVEBIVIBWW ...ttt sttt ae et et e s e eeseesbesaeeae e st emee e eneeseeeeeeseemeenee s ensenseaseneesaeeseeneenseneens 74
72341 Padding L1-post eXtension DIOCKS.........cccoiiiiiiriiieierieeeses e 75
7235 CRC fOr the L1-poSt SIGNAITTNG ...c.ceveieeeitereeeeter ettt 75
7.2.36 [ o= (o[ 1o o [T PSPPSR PPTOTSRUPPTRON 75
7237 L1 Dias halanCing DitS.........ciiieiriiieieieet ettt b et b e e eb b ene 75
7.3 Modulation and error correction coding Of the LL data..........cccccvveeiieeiieieesi e 76
731 OVEIVIEW ..ttt sttt sttt sttt s e et et st et et e st e st et e s b e st ebe s e ene et e sb e st e b e n b et e b e e b et e b e ebe e et e sbeneebesbeneebenbesennens 76
7311 Error correction coding and modulation of the L1-pre Signalling........ccccevvevveveeiesiesee e 76
7312 Error correction coding and modulation of the L1-post SIgnalling ........cceecvveeeveeseenieneeseeeee e 76
7.3.2 Scrambling and FEC ENCOUING.......ccveiieieeieiie e seesteesieeiesae e seesreesaeesseesaesseesseesseeseesesseessesnsesnsesnsesnes 78
7321 Scrambling of L1-post information DItS...........oireiiiriiieeee s 78
7322 Zero padding of BCH information DItS ..........c.eoeiiiiiriee e 78
7323 BCH ©NCOUING. ...ttt b bbb bbbt b e s bbb e bbbt b sb et b e et b b 80
7324 LDPC ENCOMING ...+ttt ettt ettt et b et eb e et bt s b e e eb e s b e se bt eb e se e bt eb e se ek e sb e e ebesbe e ebesbenneneas 80
7325 PUNcturing of LDPC Pty DITS.......cceiiiiiiiieiiteseeeneseesie et eb s eb e neene 80
7326 Removal of zero padding DitsS...........ooiiiiiiie b 82
7.3.2.7 Bit interleaving for L1-post SIGNaIING ....veiviieericieeeee et e e e nnees 82
733 Mapping bits ONtO CONSLEIIBLIONS .........eeeeieiesiieiee e e et s et e reeteenesneeenes 82
7.3.3.0 OVEBIVIBW ...ttt ettt ettt s et e sttt e e st bt st e a et e e e e st e bt s e en e e b e e b en e e b e e b e neese s es e e b e s eneebeneeneesenennsnnen 82
7331 Demultiplexing of L1-post SIGNalliNG ......c.cocueiiieierieece ettt snees 83
7.3.3.2 Mapping iNtO 1/Q CONSLEIIALIONS........coiieie et e e sraesraesreeneeas 83
7.3.33 Modification of L1 signalling constellations by L1-ACE algorithm..........cccccvevvveenieneecece e, 83
8 FrAME BUITAEN ...ttt st et ae e e s teeneestesseentesaeeneesesseeneeseeeneesenneas 85
8.0 L@ o= OSSR 85
8.1 FFAIME SLIUCKUIE. ...ttt ettt ettt et e ettt e bt e et et e b e e eab e e e neeeab e e e neeabeeeneeebeeenneeeanneennneens 85
8.2 0T =1 1SS 86
8.3 I 0TSSR UPUPR PR 87
8.3.0 OVEIVIEW ..ttt sttt sttt sttt s e et et st et et e st e st et e s b e st ebe s e ene et e sb e st e b e n b et e b e e b et e b e ebe e et e sbeneebesbeneebenbesennens 87
831 DUration Of the T2-FFaIME.......ccuiiiiieee et b et e et sae b e e e e e e 87
8.3.2 Capacity and Structure Of the T2-FFaME ..ot ee e s 88
8.3.3 Signalling of the T2-frame structure and PLPS...........ccoooi et 90
834 Overview Of the T2-frame MaPPING .......ooerirere bbb bbb ebesresnenea 91
8.35 Mapping of L1 signalling information t0 P2 SYyMbOI(S)........ccetrirririreisereee e 91
8.3.6 MBAPPING TNE PLPS......ceeiiteieeee ettt b e et b et b e et b e et b e s et b e b et b b 93
8.3.6.0 OVEBIVIBW ...ttt ettt e st te et et e st e s e e et e se e ebeeeeemeemee e emeeseeebeeaeaaeemeeneenseneenseneeseesbesneeneensenseseans 93
8.3.6.1 Allocating the cells of the Interleaving Framesto the T2-Frames ... 93
8.3.6.2 Addressing Of OFDIM CEIIS ...ttt s s sre e sreesaeeneesneesneeseennenns 94
8.3.6.3 Mapping the PLPs t0 the data Cell adareSSeS.........cooviiieiiciecee e 95
8.3.6.3.0 OVEIVIBW ...ttt ettt ettt ettt s et b et e s b b et e bt b e s e st b et e st e b et e Rt e b e be b e s be e e st s be st enenbenbeneene 95
8.3.6.3.1 Insertion of biasbalanCing CEllS ..o s 95
8.3.6.3.2 Mapping the Common and TYPE L PLPS........cci ettt 97
8.3.6.3.3 MapPIiNG the TYPE 2 PLPS.......cc ittt sttt e ae st e teeaesneesnes 97
837 AUXITTEIY SEEAM INSEITION ...ttt bbbt b et b bt b e n e 98
8.38 DUMMY CEIl INSEITION. ...ttt et b et b et b e et s b e et bbb e 99

ETSI



STN EN 302 755 V1.4.1: 2016

5 ETSI EN 302 755 V1.4.1 (2015-07)
8.3.9 Insertion of unmodulated cellsin the Frame Closing SYymbOl ..........ccoecviieieeie e e 99
84 Future EXtENSION FrameS (FEF) .......oovi ettt st se et e teenne e teenenneennes 99
8.5 FrEQUENCY INTEITEAVEN ........ccteeieeeee ettt ettt et e st e e e e s e saaesteesteesseenseeneesneesseenseenteensenneesneessaesnens 100
9 OFDM GENEIBLION.....c.eeueeueeieeieeiestesteseeseeee ettt e s et e st ssesbessesbesee s e e eseeseeseebesbesbeneeneeneesensenseneens 105
9.0 L0 VT SO PSRRRN 105
9.1 IMITSO PrOCESSING. «. . .eveteeettrtereeteste sttt ste ettt bt sbese bt sbeseebeebeseebesb e seeb e eb e seeh e ebeseeb e e b e seebeeb et ebesbe e et e et e neebenbeneeneas 105
9.2 T T 'S o o PRSP 106
9.21 100 o ') o PSR 106
9.2.2 Definition of the referenCe SEQUENCE ..........oiiiieiree bbb e 106
9.220 OVEIVIBW ...ttt b b bt h bR b R bR bt e e R st e Rt e bR et b bt b b e r et n s 106
9221 SYMBOI TEVEL ... 107
9222 FRAME TEVEL ... e ettt e 108
9.2.3 o 1= o o] Lo 1A 1S oo [ SRS 108
9.230 OVEIVIBW ...ttt b et b bt e bR b e E e h R s bR Rt e bbb bt b b e r et n e 108
9.23.1 Locations oOf the SCattered PIlOLS.........cccveiireeeee et 108
9232 Amplitudes of the SCatEred PIlOLS.........couviire e e 110
9.233 Modulation of the SCAtEred PIOLS........oiveiiireeee bbb 110
9.24 Continual PIOL TNSEITION ...ttt b et b e et b e bbb 110
9.24.0 L@ oY= 110
9241 Locations of the CONtINUEI PITOLS........c.eieiiieeiereee e bbb 110
9.24.2 Locations of additional continual pilotsin extended carrier MOde..........ccvvereenenenenencnereeseee 111
9.24.3 Amplitudes of the Continual PilOLS..........c.ciciiieii e 111
9244 Modulation of the CONtiNUEl PIlOLS...........ccoiiiriiireiieeeeseee e 111
9.25 [0 0T o1 Lo T 0= £ (] o PR 111
9.2.6 L2 o 1 [ T = (o o PR 111
9.26.1 LOCaAtioNS Of thE P2 PIOLS.......eeieiece sttt s e e ra et e e e e reeneenneenes 111
9.26.2 AMPLItUdES Of the P2 PITOLS.......ecuiiiiieii bbb 111
9.26.3 Modulation Of the P2 PIlOLS........cieiieiieeeree e bbb et 112
9.27 Insertion of frame ClOSING PHOLS .........ciiie bbb 112
9.2.7.0 L@ oY= 112
9271 Locations of the frame cloSiNG PIOLS.......coiiiiiieie e 112
9272 Amplitudes of the frame CloSING PIlOLS ..o e 112
9.2.7.3 Modulation of the frame ClOSING PHOLS .......cveciecicice e 113
9.2.8 Modification of the PIOLS fOr MISO ......cc.eciieice e se e e enreereens 113
9.3 DUMMY TONE FESEIVELION .....veeuveeeieeeieeiee et e e ste e seeesaeesteeteeseeesaesse e se e teestesssesseesaeesaeeaseenseenseenseessesnsesnansans 114
94 Mapping Of data CEIISTO OFDM CaBITIENS......cccueiiecieeeeeeesteese et ee s e te e te e e e sae e steeaeeneeeneeesaesneesraesaeas 114
9.5 [FFT - OFDM MOUUIBLION ...ttt bbbttt b bt n et b e e bt nn b e 115
9.6 PAPR REAUCTION ...ttt b bbbt b e bt nn b 116
9.6.0 OVEBIVIBW ..ttt s ee et s e s e e e e tesee et e e st ea e et e e e eeseeebesaeenee e eeeaeeseeebeeneeneesenseseesaeeneensenteseens 116
9.6.1 Active CoNSElatioN EXIENSION.......cc.eieeie ettt seestesaeeseese e e enteseesaesneeneeneenees 117
9.6.2 PAPR reduction USING tONE MESEIVELION ..........eveirieieiirieieesiee ettt 119
9.6.2.0 L@ oY= 119
9.6.21 Algorithm of PAPR reduction uUsing tONE rESEIVALION. ..........ccuiveeririerieesieeeesie e 119
9.7 GUAND INEEIVEL TNSEITION......ieieeitieceee e et e et r et r e r et 121
9.8 ISV 0 oo BT 015 o) USSP 121
98.1 PL SYMBO| OVEINVIEW ...ttt te e s e e e ae e e eenaasseesbeesbeenteenaesnnesneesneanseensenns 121
9.8.2 IS 0o o 0 === ot 1 (o] o RS PR 121
9.8.20 OVEIVIBW ...ttt b b bt h bR b R bR bt e e R st e Rt e bR et b bt b b e r et n s 121
9.8.21 Carrier Distribution in PL SYMDOL .........c.ooiiiieiieec e ereens 123
9822 Modulation of the ACtiVe CarfierSiN PL ... et 123
9.8.23 B00StNG Of the ACHIVE CATTEIS.......ciueieeieite ettt et ettt bbb 125
9824 Generation of the time domain PL SIgNal .........cooieiiiiiiieses e 126
98241 Generation of the main part of the PL Signal ..........cccocereiiriinicee s 126
9.8.24.2 Frequency Shifted repetition in Guard INTErValS..........coveiiercne e 126
10 SPECIIUM ChEIrACIEISHICS. ...ttt ettt b et ne e b e e e b e ene e 126
Annex A (nor mative): Addresses of parity bit accumulatorsfor Nigpe = 64 800........ccccviiiiinns 129
Annex B (normative): Addresses of parity bit accumulatorsfor Nigpe = 16 200........ccceiiiinnnns 136
Annex C (normative): Additional Mode Adaptation toolS..........ccccceveieeieseeciece e, 139

ETSI



STN EN 302 755 V1.4.1: 2016

6 ETSI EN 302 755 V1.4.1 (2015-07)
C.1  INPUL SIrEAM SYNCNIONIZET .......cveeeeeiectecie ettt sttt s te e be e et e s re e e s reeaaesbesreentesbeeneessesneesesreennens 139
C.10 ISSY definition and SIGNAITING .....ecveeieie et e ae e e e sae e s reenaeenteenteenteeneesnaesneas 139
Cl1 RECEIVEr BUFFEI IMOGEL ...ttt bbbt n et b b s aeese e e e e 141
Cl1l2 Requirements Of INPUL SIGNAL ..ot a e b bbb nn e enis 144
Annex D (normative): Splitting of input MPEG-2 TSsinto the data PL Psand common PLP
Of @group Of PLPS ...t 146
D 200 R O Y= V1= 1 S 146
D.2 Splitting of input TSinto a TSPS stream and a TSPSC SIream .........ccooeieeeireneneneseeeeeeeesesnee 147
D.21 GENEIEL ...t bbb b bR R AR £ R bbb bRt b bbb 147
D.2.2 Co-timed TS packetsthat areidentical on al input TSs of the group before the split .........ccocoeveeveeecenee. 147
D.2.3 Co-timed TS packets carrying Service Description Table (SDT) and not having the characteristic of
Lo 10 (o] VK (1) OSSOSO SO TR OTR TP 148
D.24 Co-timed TS packets carrying Event Information Table (EIT) and not having the characteristic of
Lo 10 (o] Y (1) OO SO U SO SOURU TSR 150
D.24.0 OVEBIVIEW ..ttt ettt et e et e e et e s et see st e e meemee e e sesbeseeeeeeaeem s e e e eeabeseeebesneeneeseseseesneeneensanseseens 150
D.241 REGUITEA OPEIBIIONS.......ceeevetieetertetet ettt bbb et b e b s bt b e et st enne e 150
D.24.2 L0 o [0 1SRN 150
D.3 Receiver Implementation CONSIOEratioNS.........c.eoueiriiiriirene et seeseenes 152
Annex E (informative): T2-framestructurefor Time-Frequency SliCiNg ......ccccooererereneneseeieenns 153
R €= 3 1= | OSSR 153
e I = 0 T= s Lot LU T 154
E21 Duration and capaCity Of the T2-Frame.........coiiiiire bbb 154
E.2.2 Overall Structure Of the T2-FTaIME........coue ettt e e et e e saeene e e eneeseens 154
E.2.3 Structure of the Type-2 part of the T2-FraME ..o e 155
E.24 Restrictions on frame structure to alow tuner SWitChing tiMe..........cccvve e 156
E.25 Signalling of the dynamic parametersin a TFS Configuration ...........cccoceevverieeeesieseere e s 157
E.2.6 INdEXiNG Of RF CHAINNEIS.........c.oiciiieee ettt e e ne e s ne e aeenteeneeenaesneesraesaeas 157
E.2.7 Y=o 0T o T L= o S 158
E.2.7.0 OVEIVIBIW ..ttt bbb bbb b b6 £ b bbb bbbt e £ £ e b bbb bttt ettt b bbb 158
E27.1 Mapping the Common and TYPE L PLPS.......coiiieicece et sae e ae e sneenneenneens 158
E2.7.2 MaPPING the TYPE 2 PLPS ...ttt bbbt bbbt n et b e b 158
E.2.7.2.0 L@ oY= R 158
E2721 Allocating the cells of the Interleaving Frame to the T2-Frames..........cccoeeenenninenneseeseseeeee 159
E2.7.22 SIZE Of the SUD-SIICES. ... ettt s e e e e e e e e e e e e et e 160
E2723 Allocation of cell addresses to the SUb-slices 0N RFgrgrt «vvveveveecieiiiciiiicic 160
E.2.7.24 Allocation of cell addresses to the sub-slices on the other RF channels ..., 161
E.2.7.25 Mapping the PLP cellsto the allocated Cell adareSSES.........oiviiiirireieere e 162
E.2.8 Auxiliary streams and dumMMY CEIIS ......oi i e e b e sre e 162
Annex F (normative): Calculation of the CRC WOId .......c.coeieeiiiiee et 163
Annex G (normative): L ocations of the continual PIHOLS........cccooeirieriniinn e 164
Annex H (normative): Reserved carrier indicesfor PAPR reduction..........cccceoeovinnenencneenn. 168
Annex | (normative): 7 | = USSR 170
0 1Y V1= 1 RS 170
7 1 o o= g o S o T o S 170
.3 FEC @nCOUING FOr T2-LITe .. .ottt 170
.4 Bitto cell WOrd de-MUITIPIEXEN .......ooeeeeeeiee ettt re e e neeeeseeenes 171
.5 Modulation HMitatioNS fOr T2-Lite .......ccoiiriiiiiiieeerei e 172
[ G 2 L (= I S T 7= oo SR 172

ETSI



STN EN 302 755 V1.4.1: 2016

7 ETSI EN 302 755 V1.4.1 (2015-07)
.7 T2-Lite mMOde [IMITAIONS.......ceiiiiiiirieriesie ettt bt e e ne b e nne s 173
[.7.0 OVEBIVIBW ...ttt e bt e bt e e e b ekt sheeh e ae e R s e e R e E e b e S h e eb e e ae e s e e e e eE e ARt eEeebeeae e s b e e e b e nbeeheebeennenteneens 173
.7.1 FET SIZE IIMITBLIONS. ......cee ittt b et a e b b se bbb e et e e e b se e ebesaeene e e e e e 173
1.7.2 PilOt PELLErN [IMITBLIONS .....ccveeeieetee et b bbbt eb et nn e ens 173
1.7.3 Limitations on mode COMDINGLIONS ...........ciiiireieiieere ettt e et ae e e e e e eeeseesresneeneeeaneeees 173
[.8  T2-Litetime iNterlEaVEr MEIMOIY ......ccoiiiiiiireeieiee ettt e e ne e n e r e s 173
L9 T2-Lite SINal SITUCLUIE........eiueiiiiieeiiete ettt b b e b e e et b b n e e 174
.10 T2-Lite PLP datarate lHMItalionS..........ccocviirierierieieieisisesie sttt nnenes 174
.11 T2-Litereceiver buffer model lIMitationS..........ccoeoeiiiiene s 175
Annex J (informative): Transport Stream regeneration and clock recovery using ISCR............. 176
Annex K (informative): T o o T L A= 0 TSP 177
Annex L (informative): Allowable sub-gliCiNg VAIUES ..........cooiiieeiciereee e 185
Annex M (informative): Bibliography ... s 187
L 1S 0] Y 188

ETSI



STN EN 302 755 V1.4.1: 2016
8 ETSI EN 302 755 V1.4.1 (2015-07)

Intellectual Property Rights

IPRs essential or potentialy essential to the present document may have been declared to ETSI. The information
pertaining to these essential I1PRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Poalicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (EN) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became atripartite body
by including in the Memorandum of Understanding also CENELEC, which isresponsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activities in the technical, legd,
programme-making and programme-exchange domains. The EBU has active members in about
60 countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The Digital Video Broadcasting Project (DVB) is an industry-led consortium of broadcasters, manufacturers, network
operators, software developers, regulatory bodies, content owners and others committed to designing global standards
for the delivery of digital television and data services. DVB fosters market driven solutions that meet the needs and
economic circumstances of broadcast industry stakeholders and consumers. DVB standards cover al aspects of digital
television from transmission through interfacing, conditional access and interactivity for digital video, audio and data.
The consortium came together in 1993 to provide global standardization, interoperability and future proof
specifications.

National transposition dates

Date of adoption of this EN: 23 June 2015

Date of latest announcement of this EN (doa): 30 September 2015
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 March 2016
Date of withdrawal of any conflicting National Standard (dow): 31 March 2016

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document describes a second generation baseline transmission system for digital terrestrial television
broadcasting. It specifies the channel coding/modulation system intended for digital television services and generic data
streams.

The scopeis asfollows:
. it gives ageneral description of the Baseline System for digital terrestrial TV;

. it specifiesthe digitally modulated signal in order to allow compatibility between pieces of equipment
developed by different manufacturers. Thisis achieved by describing in detail the signal processing at the
modulator side, while the processing at the receiver sideis left open to different implementation solutions.
However, it is necessary in thistext to refer to certain aspects of reception.

Versions 1.1.1 and 1.2.1 of the present document [i.7] and [i.8] defined a single profile which incorporates time-dlicing
but not time-frequency-dicing (TFS). Features which would allow a possible future implementation of TFS (for
receivers with two tunerg/front-ends) can be found in annex E. It is not intended that a receiver with asingle tuner
should support TFS.

Version 1.3.1 of the present document [i.9] added a T2-Lite profile. This profile isintended to allow simpler receiver
implementations for very low capacity applications such as mobile broadcasting, although it may a so be received by
conventional stationary receivers. The details of this T2-Lite profile are described in annex |. Version 1.3.1 of the
present document [i.9] also introduces a name, which is 'T2-base profil€, for the previous single profile.

Version 1.4.1 (the present document) made a number of changes, but al of these are clarifications of particular points,
changes in non-normative recommendations, and corrections to the wording; no new technical features have been added
and no changes have been made to existing features.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 101 162: "Digital Video Broadcasting (DVB); Allocation of identifiers and codes for
Digital Video Broadcasting (DVB) systems'.

2] ETSI TS 102 992: "Digital Video Broadcasting (DV B); Structure and modulation of optional
transmitter signatures (T2-TX-SIG) for use with the DVB-T2 second generation digital terrestrial
television broadcasting system".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.
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The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

I SO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated
audio information: Systems”.

ETSI TS 102 606: "Digital Video Broadcasting (DVB); Generic Stream Encapsulation (GSE)
Protocol”.

ETSI EN 302 307: "Digital Video Broadcasting (DVB); Second generation framing structure,
channel coding and modulation systems for Broadcasting, Interactive Services, News Gathering
and other broadband satellite applications (DVB-S2)".

ETSI EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (Sl)
in DVB systems".

ETSI EN 300 744: "Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for digital terrestrial television”.

ETSI TS 102 831: "Digital Video Broadcasting (DVB); Implementation guidelines for a second
generation digital terrestrial television broadcasting system (DVB-T2)".

ETSI EN 302 755 (V1.1.1): "Digital Video Broadcasting (DVB); Frame structure channel coding
and modulation for a second generation digital terrestrial television broadcasting system
(DVB-T2)".

ETSI EN 302 755 (V1.2.1): "Digital Video Broadcasting (DVB); Frame structure channel coding
and modulation for a second generation digital terrestrial television broadcasting system
(DVB-T2)".

ETSI EN 302 755 (V1.3.1): "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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