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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of document should be noted.

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had
received notice of (a) patent(s) which may be required to implement this document. However,
implementers are cautioned that this may not represent the latest information, which may be obtained
from the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall
not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by ITU-T (as ITU-T H.222.0) and drafted in accordance with its editorial
rules, in collaboration with Joint Technical Committee ISO/IEC JTC1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This ninth edition cancels and replaces the eighth edition (ISO/IEC 13818-1:2022), which has been
technically revised. It also incorporates the Amendment ISO/IEC 13818-1:2022/Amd 1:2023 and the
Technical Corrigendum ISO/IEC 13818-1:2022/Cor 1:2023.

The main changes are as follows:

— updates references to ISO/IEC 14496-1 where clause numbering and field naming has changed;

— clarifies a reference to ISO/IEC 23008-3, where the field 3dAudioScenelnfolD is named differently;
— removes semantic definitions for fields that do not exist in the respective syntax table (Table 2-123);

— improves the semantic definition for HDR_WCG_idc equal to '0';

— corrects a mismatch in field size between syntax table and semantic definition of
SubstreamOffset[K][j][i];

— corrects a misleading semantic definition of the media_description_flag for the Media_service_kind
descriptor.
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Alist of all parts in the ISO/IEC 13818 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.

iv © ISO/IEC 2023 - All rights reserved


https://www.iso.org/members.html
https://www.iec.ch/national-committees
https://www.iec.ch/national-committees
https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

CONTENTS

Page

SECTION 1 — GENERAL ...ttt bbbt b ekt b bbbt e et b bt nrenis 1
0 S oo oL TP OP PR UPRTPR 1

1.2 NOIMALIVE TEFEIBNCES ....iveiviitiieeiectere ettt sttt ettt ettt ettt b et ene st nes 1
SECTION 2 — TECHNICAL ELEMENTS .....oooiiiiiitiisie et 4
P2 R B L= 101 T LSOO PR TOTRRO 4

2.2 SYmDbOIS and aDBrEVIALIONS ........ccveiiiiiieiicec e re e ane s 12

2.3 Method of describing bit StrEAM SYNTAX .......c.ccveieiiiiiieiicieee e e e e sresresreeneas 14

2.4 Transport stream bitStream rEQUITEIMENTS .........ccueiviiiieieeee e se et e ettt sre e e e e e e e seesresreaneas 15

2.5  Program stream DitStream reQUITEMENTS. .......ccvcieiiiireseseeeeee et e ste e ee e besresresresre e e eseebeseesresrenneas 63

2.6 Program and program element deSCHIPLOIS........cuiuiiiiriiiiirteieie ettt 77

2.7  Restrictions on the multiplexed Stream SEMANTICS .........ccviirieiiiriiie e 166

2.8  Compatibility With ISO/IEC L1172 ....ccociiiiieiiiieiieiesie ettt st sr e sb e e bt besn e sbe e 170

2.9  Registration of COPYright IAENTITIES ......coiiiiiiiiiec e 170

2.10 Registration of private data fOMMAL..........ccocoiiiiiiiii bbb 171

2.11  Carriage OF ISO/IEC 14496 GALA........coeiiiirieiiiierieeite ettt b e e b e et e b et st se e abe e 171

2.12  Carriage OF MELAJALA ........cceiveieiteriet ittt bbb et b e bbb et eb e e bt b nr e are e 183

2.13  Carriage OF 1SO 15938 TaLA.........coueriiririeiiteiieiiite ettt et b et b e e b nr b e b sn e ane e 192

2.14 Carriage of Rec. ITU-T H.264 | ISO/IEC 14496-10 VIEO .......ccerveiiirieiiiieiieinie et 192

2.15 Carriage Of ISO/IEC 14496-17 TEXE SLIRAMS .....cueveviiriieiiiterieteste ettt be e sb e e b e sne e 208

2.16  Carriage Of auXiliary VIQBO SITEAIMS .......ceiiiieiiiiieiite ettt et b e e eb e e b e sr e ene e 210

2.17  Carriage Of HEWC ... ..ot bttt bt bbbt bt e h e e b et e sbe b 210

2.18  Carriage Of GrEEN ACCESS UNMITS.......ciuiiuiiiiitietieieie ettt ettt sttt sb ettt e e b e bbbt b e e bt e e e b e besbesbenbe e 224

2.19 Carriage of ISO/IEC 23008-3 MPEG-H 3D audio data.........ccccoceiireniriiieieneie e 226

2.20 Carriage of Quality Access Units in MPEG-2 SECHIONS. .........ccuiiiiireiirieiieie ettt 228

2.21  Carriage Of SAMPIE VAITANTS. ..ottt bbb bttt sr et bbb 229

2.22  Carriage of Media Orchestration ACCESS UNILS.........cociiiiiiiiiiiiesie sttt 230

A B OF 14 T 1o [0 HY Y S P 230

A OF. 14 g T 1o (=0 A ST 235

A R OF 14 g T 1o L= I o IO Y OSSP 238

YN gLy AN O (O [=olo Yo (< 1 Lo [ ST 240
A R O O o oo o =1 4o o [ S 240
Annex B Digital storage medium command and control (DSM-CC).........ccouiiriiiiiiiiienieese e 241
2300 R [ o oo (04 T o OSSR 241

A C -1 o T=T = ] (< 1< ) £ 242

B.3  TECHNICAI BIBMENTS. . .c.eeieieee ettt et e et st e be s be s e e s e e e eneeseeneeseeeneens 244
Annex C Program-SpecifiCc INFOMMALION. .........co.iiiiiiie e et be b s 250
C.1  Explanation of program-specific information in tranSport StreamMS..........ccoeverereieneneeiee e 250

O [ 111 (oo (3ol 1 o] o DTSSR 250

C.3  FUNCHIONAI MECNANISIT ...t bbbt bbbt e e et see b b 250

C.4  The mapping of sections into transport Stream PaCKELS..........cccoveiiiieiieieiiecie e 251

C.5 Repetition rates and ran0dOM ACCESS .......eiieieriirierieitiieateeeeeeiesreste e sre e eeeaesresbestesresreasseseessestesresresseans 251

O IV - L - W o1 (00| - 1SS 252

C.7  Allocation of program_NUMDET ..........cceiieieieie ettt e e be s resbesteene e e e e estesresrenre e 252

C.8  Usage of PSIin @ typiCal SYSIEM ......ciiiieiiicieiie ettt ettt sttt et et resrenre e 252

C.9  The relationships OF PSI SLIUCIUIES ........eiiciiiiie ettt st sr et re s re e 253

C.10 Bandwidth utilization and signal aCqUISItION tIME ..........cccoiiiiiiiii e 255
Annex D Systems timing model and application implications of this Recommendation | International Standard........ 258
5 200 A [ o oo (04 £ T o SR 258
Annex E Data transmission apPPCALIONS ..........oouiiiiiiieiieiieieie ettt et b st e e e sbesee b nes 267
R © -1 o 1= = ot TSy [0 (T LA o LSRR 267

1 o o =L o] OSSPSR 267
Annex F Graphics of syntax for this Recommendation | International Standard.............cccccoeverviiiineinieneine s 268

© ISO/IEC 2023 - All rights reserved Rec. ITU-T H.222.0 v9 (08/2023) v


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page

Nt | 1 oo (D To4 T o FO ORI 268
ANNEX G GENETAl INFOTMELION ... .iviiviiciite ettt e b ettt e et e sbe st e b e et e sa e s e ebe st ebeebeseereebeseereabe e 272
G.1  General INTOIMALION .......cueiuieiieee ettt bbb bbbt bt et e bt e ne e b e beseeebesbe e 272
ANNEX H PIIVAIE GALA. ....eiveieieite ettt b ettt et e e b e st e b e et e se e b e et e ne e b e ebe st et e ebe st e b e abeneereabe e 273
[ T R o 1YL - L H OO OSSR PSSRSO 273
Annex | Systems conformance and real-time INErfaCe ..o 274
1.1 Systems conformance and real-time INtErfaCe..........ccccviiiiieiicie e e 274
Annex J Interfacing jitter-inducing networks t0 MPEG-2 JECOUEIS.........coeiiiririiiieesie ettt 275
5 A 101 10T [ [T OSSP 275

J.2 Network COmMPlANCe MOGEIS.........ciiiiiiriecre bbb bbbt 275

J.3  Network specification for jitter SMOOtNING ........ccciiiiiiii e 276

J.4  Example decoder implementations ...........ooviiiiiiiiiiiisieee e 277
ANNEX K SPIICING trANSPOIT SLIBAIMS ... ..veuieiieiite ettt ettt bbbt bt b et e b e b e s bt bt e b e et et e nb e benbesbeees 278
OB A [ 1 oo (U4 T o OSSPSR 278

K.2  The different types of SPIICING POINT ........ooiiiiiiiiie e e 278

K.3  Decoder DeNaVIOUr ON SPIICES ......ocuiiiiiiiiiiiie et bbb bbbt e bbb s 279
Annex L Registration ProCeAUIE (SEE 2.9) ...cuiiiii e iiiie s eie e e te s teste e et st e teereese e e e saesaestesbesseereenseseeseeneesrearenns 281
L.1  Procedure for the request of a Registered Identifier (RID) ........ccocvivvvieiiieiieicie e 281

L.2  Responsibilities of the Registration AUtNOTILY ........ccccvviviiiiieiiie e e 281

L.3  Responsibilities of parties requesting an RID .........cccovviviieieiiie i 281

L.4  Appeal procedure for denied appliCatioNS..........cccviviiiieiiieie i sre e 281
Annex M Registration application fOrm (SEE 2.9) ....cviiiiiriiie e 283
M.1  Contact information of organization requesting a Registered Identifier (RID).........ccccoovvvrenvienennnnnnn. 283

M.2  Statement of an intention to apply the assigned RID .........c.coocciiiiiiiiiniieiei e 283

M.3  Date of intended implementation of the RID ...........ccooiiiiiiinii i 283

M.4  AULhOIIZEd FEPIESENTALIVE .....c.eiiiieiieie ittt b et bbbt n e 283

M.5  For official use only of the Registration AUTNOIILY ...........ccccoiiiiiiiine e 283
Annex N Registration Authority Diagram of administration Structure (SE€ 2.9) ......cccurieeieiiienerie e 284
Annex O Registration ProCEAUIE (SEE 2.10).......eiuiiuiiuirieriieiierieite sttt sb ettt b et e et e b e sb e st e s b e sbe e b e et et e neenbesbesbeneas 285
0.1  Procedure for the request OF 8N RID.........c.couiiiiiiiiie bbbt e sbe s 285

0.2  Responsibilities of the Registration AULNOIILY .........ccoeiiiiiiiie e 285

0.3  Contact information for the Registration AUtNOFILY ..........ccoveieiiiiiiieiicee e 285

0.4 Responsibilities of parties requesting an RID ..........ccoeiiiiiiciie i 285

0.5 Appeal procedure for denied apPliCAtIONS. ........cccciiiiiiieiece e 285
Annex P Registration appliCation FOIM ..........coiiiiiii bbb e b e e sre e 287
P.1  Contact information of organization requesting an RID ...........ccocooeiiiininiinennine e 287

P.2  Request fOor @ SPECITIC RID .......ccoiiiiiie ettt bbbt bt 287

P.3  Short description of RID that is in use and date system that was implemented...........cc.ccooervieninnnnnn. 287

P.4  Statement of an intention to apply the assigned RID ..........cocooiiiiiiiiniiiee e 287

P.5  Date of intended implementation of the RID ..........cccoiiiiiiiiiii e 287

P.6  AULhOIIZEd rEPIESENTALIVE .....c.eiiiitiicieite bbbt bbbttt 287

P.7  For official use of the Registration AUNOFILY ..........ccoiiiiiiriie i 287
Annex Q T-STD and P-STD buffer models for ISO/IEC 13818-7 ADTS .....c..coioiiiieiie et 288
(@ 0 R | )£ oo L1 £ [ o PP 288

Q.2 Leak rate from tranSpOrt DUFFEE ........coiiiiiieee e e 288

(O T =101 1 (=] ] v SR 288

(@ S O] o (o] 1] o o ISP 289
Annex R Carriage of ISO/IEC 14496 scenes in Rec. ITU-T H.222.0 | ISO/IEC 13818-1 ........ccccuvvreieniirieienereeaiennns 291
R.1  Content access procedure for ISO/IEC 14496 program components within a program stream................ 291

R.2  Content access procedure for ISO/IEC 14496 program components within a transport stream .............. 292
Annex S Carriage of JPEG 2000 part 1 video over MPEG-2 transport SITEAMS..........cviereererieinieneeesie e seeiesnenens 296
S04 )1 o T L3 Tod o o ST 296

Vi Rec. ITU-T H.222.0 v9 (08/2023) © ISO/IEC 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page
S.2  J2Kvideo access unit, J2K video elementary stream, J2K video sequence and J2K still picture............ 296
S.3  Optional J2K block mode for high resolution SUPPOIT .........cuiiiiiiiiieceee e e 296
S.4  Optional J2K stripe mode for UItra-LOW LAtENCY ........cccoiiiiiiiiiieierieeieee e e 297
S.5  Elementary stream header (elsm) and mapping to PES packets ..o 297
S8 J2K LraNSPOIt CONSTIAINTS. ... .euieiiieite ittt ettt ettt b e e b e b e bt e b e e e et sbesbesbeebeeb e e e enbeseesbenbesneas 300
S.7  Interpretation of flags in adaptation and PES headers for J2K video elementary streams.............cc.cc..... 301
S.8  T-STD extension for J2K video elementary SIrEAMS .........cciveiiiieriiiieseereeieese et eneas 301
Annex T MIME type for MPEG-2 tranSpOrt SITEAMS ........cvevviiieiieiiieiteeieeieeie e ste e sreeee e esaesaesre s e ssesseeseseessesseseessenss 304
LIS A 1111 (o [F ot T o OSSPSR 304
T2 MIME tyPe aNnd SUDLYPE....ccueieeieiiiite it sttt ettt st te et e e e e s ae st beaseese et e eeseestesbeaneereeneeseeseestentearens 304
T.3  SECULY CONSIABIALIONS ....vvviiererieiiite sttt ettt sttt e et e s ee st e s beeseese e s e teseestesteeneeseenseseeseententenreas 305
LI o 11111 (=] £ TSSOSO U TP U PO PO PPTPTPRPPPRPRTOIN 305
Annex U Carriage of timeline and external media information over MPEG-2 transport Streams...........ccoceevvererenennns 307
O 0 R | o oo 04 4 T o S 307
U.2 TEMI access unit and TEMI elementary StrEAM.........ccooveeierieieienieie et 308
U.3 AR GBSCIIPEOIS ..ttt ettt b etk b etk b etk btk s bt b e s bt e bt s bt et e bt et b et nb e 309
ANNEX V' TranspPort OF HEVC TIES ......c.oiiiiieici bbbt b et eb e e eb e e ere e 318
A% R 1111 oo L1 [0 OSSOSO 318
V.2 HEVC tile substream identification eXample ... 319
V.3 SUDregion layOUt EXAMPIE ... ..o ettt b e bbbt n b e b s 319
Annex W Carriage of JPEG XS part 1 video over MPEG-2 Transport StreamsS.........c.cceverevesesesesiesseeseseeseeseessenns 321
WL INEFOQUCTION ..ttt et bbbt h et bbbt e bt e bt e R e e b e bt nb e bt e b e e st ere et e benbesbenes 321

W.2 JPEG XS video access unit, JPEG XS video elementary stream, JPEG XS video sequence and JPEG XS
ST PICEUIE 1.ttt et b ettt b e et b et s bt et s be e et s bt et e be e e benbe e et na e 321
W.3 Elementary stream header (jxes) and mapping t0 PES PACKELS.........cccevrireiinieneisesesesee e 321
W.4  JPEG XS tranSpOrt CONSITAINTS ... .cveiviiteiieiteieieeiestesieseste s e saeseeseestestessesseesssseessessessessesseessessessessessessenses 322
W.5 Interpretation of flags in adaptation field and PES packet for JPEG XS video elementary streams........ 323
W.6 T-STD extension for JPEG XS video elementary Streams.........ccccvereireeineneisenecse e 323
BIDIIOGIAPNY ...t b bbb e R bR R R R R R e bbbt bbbt nn s 326

© ISO/IEC 2023 - All rights reserved Rec. ITU-T H.222.0 v9 (08/2023) vii


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

List of Tables

Page
I o] (I A I - V] oo S =T 1y o OO U ROUUTP T UURTR 26
Table 2-2 — Transport packet of this Recommendation | International Standard............cccccooeiiiiniiiiiniic e 26
TADIE 2-3 — PID T8DIE ...ttt bt h et b e bbbt Rt R £ e b et R e R e bt Rt e R e et e b nh e bt eaeens 27
Table 2-4 — Scrambling CONTIOL VAIUBS ........c..ouiiiii bbbttt be bbb b e 27
Table 2-5 — Adaptation field CONTIOI VAIUES .........ccviiiieiece ettt sr e b sresreans 28
Table 2-6 — Transport stream adaptation fIEld...........cccovoiviiiii i e reens 28

Table 2-7 — Splice parameters Table 1 Simple Profile Main Level, Main Profile Main Level, SNR Profile Main Level
(both layers), Spatial Profile High-1440 Level (base layer), High Profile Main Level (middle + base layers), Multi-view

Profile Main Level (DaSe 1aYEr) VIUBO .......cviveieie ettt ettt e st beeneese e e e eeseenrenrenneas 35
Table 2-8 — Splice parameters Table 2 Main Profile Low Level, SNR Profile Low Level (both layers), High Profile
Main Level (base layer), Multi-view Profile Low Level (base layer) Vide0..........ccccvviveveiiiieiiiese s 35
Table 2-9 — Splice parameters Table 3 Main Profile High-1440 Level, Spatial Profile High-1440 Level (all layers), High
Profile High-1440 Level (middle + base layers), Multi-view Profile High-1440 Level (base layer) Video ................... 36
Table 2-10 — Splice parameters Table 4 Main Profile High Level, High Profile High-1440 Level (all layers), High
Profile High Level (middle + base layers), Multi-view Profile High Level (base layer) Video........c.cccooveiiinininnnn. 36
Table 2-11 — Splice parameters Table 5 SNR Profile Low Level (base layer) VIdeo .........coccovviveiiiiiiiiiineiiicneeics 36
Table 2-12 — Splice parameters Table 6 SNR Profile Main Level (base layer) Video .........ccocovveiiiiiiiiiiiciencnceiees 36
Table 2-13 — Splice parameters Table 7 Spatial Profile High-1440 Level (middle + base layers) Video .............ccccene. 37
Table 2-14 — Splice parameters Table 8 High Profile Main Level (all layers), High Profile High-1440 Level (base layer)
VLo L= TSRS 37
Table 2-15 — Splice parameters Table 9 High Profile High Level (base layer), Multi-view Profile Main Level (both
Y L=] 65 BV To [T T OO OO U PO POURORPTP PPN 37
Table 2-16 — Splice parameters Table 10 High Profile High Level (all layers), Multi-view Profile High-1440 Level (both
=AY L=] 65 BV To [T T OO TSP PTUROURRPTP PR 38
Table 2-17 — Splice parameters Table 11 4:2:2 Profile Main Level VIdeo ... 38
Table 2-18 — Splice parameters Table 12 Multi-view Profile Low Level (both layers) Video..........cc.ccooeveveivniniinnnnne. 38
Table 2-19 — Splice parameters Table 13 Multi-view Profile High Level (both layers) Video.........cccccooeveveienininnnnne, 38
Table 2-20 — Splice parameters Table 14 4:2:2 Profile High LeVel VIide0.........cccccvvviviicieicie s 39
TaDIE 2-21 — PES PACKEL ....cvveveie ettt ettt sttt st te e e se et et et e et e be e Re e R e et e st e eeeRe s ReeReeRe e Rt entennenenreereanen 39
Table 2-22 — Stream_id @SSIGNIMENTS ........eiuiiiiiterieeite ettt ettt b e et b e bbb e e bt e et e beneebeebeneebeabenrebeebe e 42
Table 2-23 — PES scrambling CONIOL VAIUES ..........coiuiiiiiiiiie ettt 43
Table 2-24 — Trick MOUE CONIIOI VAIUBS ......c..oieiiiiiiii ittt st te e s e e b e s teebesbe s dene e e e saesnesbeneeenenns 48
Table 2-25 — Field_id field CONTIOl VAIUES...........ooiiiicie bbb et b e e sbe e 49
Table 2-26 — COeffiCient SEIECION VAIUES..........coiiiie ettt be e neene e aesnenrenreenennes 49
Table 2-27 — Stream_id_eXtenSion aSSIGNIMENTS...........couiiiiiiiiieieese ettt be e s sbe e ebeebe e esesbe e 51
Table 2-28 — Program-SpecifiC INFOrMELION. ...........ccuiiiiiii e sre e 52
Table 2-29 — Program-specific information POINTET ...........ccoviiiiiiii bbb 54
Table 2-30 — Program assOCIAtiON SECTION ...........eiviiiuirieiite ettt ettt b et eb e et b e e bt besr e ebe e be b e 54
Table 2-31 — table_id aSSIGNMENT VAIUES ........coiiiiiit et b e et b e et b e et ebe e ebe e 55
I 1] I YA o] o [ o] T L oottt Tox o PSSR 56
Table 2-33 — Transport stream Program MaP SECTION ........oviuiiiiriie ittt ettt b bbbt eesn et see b ens 57
Table 2-34 — Stream tYPe ASSIGNIMENTS .....c..iiiie ettt bttt e b e bt b e st e e bt es e e e e besaeabesbeebeebe e e eseesaeabesbeebeens 58
Table 2-35 — PrIVALE SECTION .....cvieiiiitiiectiet ettt h et h etk h e bbb e bbb bbb st e b nn bt erenn e en e 61
Table 2-36 — The transport stream desCription TADIE .........c..oiiiii i 62
TabIe 2-37 — PrOGIAM SIFBAM ......itiitiiieiti ettt sttt ettt et st b e be bt st e st ese e e e be s be b e e b e e bt e b e e e e sbeeee e b e s b e ebeebeeneenbeseenbenbeebeens 68
Table 2-38 — Program SIrEAM PACK ........c.eeuiieie ettt sttt sttt e et et b e b e e bt e s e e b e b seeebesbeebeabe e e e s besneabesbeebenes 68
Table 2-39 — Program stream PACK NEBAUET ...........ccviiiieiiece ettt st e te e sr e aesresneans 69
Table 2-40 — Program Stream SYStEM NBAGET ..........oiiiieieice et te e aaere e e e e sa e resresneans 70
Table 2-41 — Program SIrEAM MAP.........ccueiueireitertestesesteeeeeetessestestessesseaseessessesestessesteaseessessessessestessesssssssssessessessessessenses 73
Table 2-42 — Program stream dir€CtOry PACKEL.........cviiiieieie ettt te s aeere e e esa e besresneans 75
QI o (I R R [ 1 - W oo [=To B [ o [ o7 (o SRS 76
Table 2-44 — Coding_parameters INJICALON ............oiiiiiiie ettt be e s et e e s e ebe e 77
Table 2-45 — Program and program element deSCIIPIONS.........cviiieiieieene et b e e sne e 77
Table 2-46 — Video SLrEAM GESCIIPION ....c.eiviiiiiiteieeeste ettt b et b e et st e b e b e bt b eb e et e seeseabeneereebe e 79

viii Rec. ITU-T H.222.0 v9 (08/2023) © ISO/IEC 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page
Table 2-47 — FIAME BB COUR ... ..ttt h et h e bt h et b bbbt b bbb e bt ne bt e b e e bt ebenn e bt enennebeane e 79
Table 2-48 — AUTIO SEFEAM UESCIIPLON ......c.eieitertiite sttt sttt b ettt et e st e b et e e bt e s e e e esbeseeebesbeebeebe et enbesbesbesbeebeens 80
Table 2-49 — HIBIAIrCNY GESCIIPTON ... ...eiuieieiieie ettt ettt e b e st b e bt b e e b e e e e sbeeeeebesbeebe e b e et enbesbeebesbesbeees 80
Table 2-50 — Hierarchy type fIeld VAIUES. ..ot bbbt sae s 82
Table 2-51 — ReQISIrAtiON GESCIIPION .. .eui ittt sttt b et e et s e e e be s ee b e s b e e bt e be et e seesbeebesbeebeees 82
Table 2-52 — Data stream alignNmeENnt AESCIIPLOT ..........eiuiiiiieie ettt bbbt bbb b ees 83
Table 2-53 — Video stream aligNMENE VAIUES ..........ccceiiiiiiiie ettt be e reene e e e e sr e besresneens 83
Table 2-54 — AVC video Stream alignmEeNnt VAIUES .........coiiiiiiiiiie ettt sa bbb 84
Table 2-55 — HEVC video stream alignment VAIUBS ............cooiiiiiiiiiiiiii et 84
Table 2-56 — Audio Stream aligNMENT VAIUES ..........ooiiiiiiee ettt ettt e bbb e 84
Table 2-57 — VVC video Stream alignmeNnt VAIUES .........c.oiiiiiiiiie ettt st sn et 85
Table 2-58 — EVC video stream alignment VAIUES ..........c.coveiiiiiieieiesiesi et st sn e ne st snenns 85
Table 2-59 — Target background grid ESCIIPLOL ........ccvcieiee et re e e e e sresnesreenenns 86
Table 2-60 — Vide0 WINAOW AESCIIPION . ..cvviiiie et ste ettt s te st e e se e s e e e e aeseesbesbeeneene et eseeseeneeneeanennes 86
Table 2-61 — Conditional ACCESS ABSCIIPION ....c.veviiteiieiee et e st e et e e e e e et e s tesresbeereere e e eseesaentenresnennes 87
Table 2-62 — 1SO 639 1anNQUAGE UESCIIPLON .....eveviiteiieceeeeeete st este e s e e e e e et e s te st e s e ere e e e e esteseestesbeeseeseeneeseeseestenrennennes 87
Table 2-63 — AUAIO TYPE VAIUES........cueiieiecieicse sttt sttt et e te e se et e e e e st e s teatesbeeneese e st eseeseenteneenneanes 88
Table 2-64 — SyStEM COCK TESCIIPION ......eiviieiiite ittt e b e bbb et eb e bbb e b bt e b e ebe e ebeebe e 89
Table 2-65 — Multiplex buffer utilization AeSCIIPLON ........cciiviiii bbb 89
Table 2-66 — COPYFIGNT AESCIIPTON .......iieiiitiieeiiite ettt ettt b e et b e et b e et e b ne bt be e eb e ebeneebeebeneereebe e 90
Table 2-67 — MaxXimum DItrate JESCIIPTON ........uii it sb e et e b bese et ebese e sbe e 90
Table 2-68 — Private data iNdiCAtor AESCIIPION ........cuiiiieiie ettt b e e b e sbe e 91
Table 2-69 — SMOOthiNg DUTTEr AESCIIPION . .....c.iitiieiiit bbb sne e 91
TaDIE 2-70 — STD HESCIIPLON ...ttt ettt h btk bt b b bbbt bbbt bbb e e e e bt e bt ne e b e e bt st eb e eb e st e bt ebennebeere e 92
TaDIE 2-71 — IBP GESCIIPTON. ...ttt etttk b etk b bbbt bbbt bbb e bbb eb e nb e bt e bt e eb e ebeneebeebennebeebe e 92
Table 2-72 — MPEG-4 VIO GESCIIPTON .. ....c. ittt ittt se et a ettt b st besb et eb e b b e ebenbeb e e bt e eseebenrebeabenrebeene e 93
Table 2-73 — MPEG-4 QUAIO GESCIIPTOT .......c.veuiitiiieteiteiteteste ettt ettt sb et b e bbb bt eb e b b e b b ebeeb e e ebeebennebeere e 93
TaDIE 2-75 — TOD TESCIIPTON ...ttt ittt eb bbb bbb ek b bbb bk e b E b bt bbbt e e e bt e bt ne e b e e bt s e eb e ebenr e bt ebennebeene e 96
TADIE 2-76 — SL AESCIIPLON ...ttt ettt bbbttt h et et e bt b e b e bt e b e b e b e s e e e b e e b e e bt e be et e s benbeebenbeebenes 96
TaDIE 2-77 — FIVIC GESCIIPLON ......eveitieteeie ettt ettt bbbkt h e e b et b e bt bt e b e b e b s e e e b e s b e e bt e be e b e s besbenbesbeebenes 97
Table 2-78 — EXtErnal_ES 1D QESCIIPLON. ... ittt ettt e b bbbt sa bbb e 97
Table 2-79 — IMUXCOAE ESCITIPION .....etiiuietiet ittt ettt ettt bbb bt b ea e b e b se e bbb e bt b £ oAb e b e he b e s bt b £ e be e e e besbeebenbe bt ees 98
Table 2-80 — MAMUXBUTTEISIZE GESCIIPION.......cviitiiieitietiee ettt bbb e b bbbt sa bbb e 98
Table 2-81 — MUItIPIEXBUTEr QESCIIPLON. ... .. iiveieiteie ettt et e eesresteeneere e e eseesaennenreanennes 99
Table 2-82 — MAMUXTIMING HESCIIPION .....viiiieiiestese sttt sttt e e se e s e et e e s eestesteeneese e e eseesneneeneennennes 99
Table 2-83 — Content 1abelling GESCIIPLOT .........cii ittt e e sb e sreeae e e e e besresresreaneas 100
Table 2-84 — Metadata_appliCation_ fOIMAL..........cccoiiiiiiiiice et ste e e et saesbesreaneas 100
Table 2-85 — Content_time_base _iNAICALOr VAIUES............coveiieiiiiie ettt sr e e reaneas 101
Table 2-86 — Metadata POINTEr ESCIIPION.......ciiiieeie et ettt sttt bt nnens 102
Table 2-87 — Metadata fOrmMAat VAIUES ..........coviiiiiiiie ettt steene e s e e enteseenrenrenneas 102
Table 2-88 — MPEG _Carriage_fIags .......cviiieiie bbbt bbbt 103
Table 2-89 — Metadata dESCIIPLON ........e ittt bbb b et b et b et ettt e 104
Table 2-90 — decoder_CONTIG_TIa0S .. ..o ittt 105
Table 2-91 — Metadata STD UESCIIPION. ....cc.i ittt bbb b ettt b ettt b et et sb et nnns 106
Table 2-92 — AVC VIAEO TESCIIPLON........iuiitiieiiite ettt ettt ettt bbbttt b ettt b bbbttt b ettt sb et enns 106
Table 2-93 — AVC timing and HRD GESCIIPION ........ciuiiiiiiieeite ettt ettt bt 108
Table 2-94 — MPEG-2 AAC_aUdio_0ESCIIPION ...ttt ettt sttt 109
Table 2-95 — MPEG-2_AAC_additional_information field ValUES ..o 110
Table 2-96 — MPEG-4 tEXt HESCIIPION ......eitiieiiiteieeie ittt bbbttt bttt b ettt b ettt sb et nnns 110
Table 2-97 — MPEG-4 audio eXtenSION ESCIIPION .....ciuiiiiiieie ettt bttt sb bbb e b et sbeene s 110
Table 2-98 — Auxiliary Video Stream ESCIIPION ......couiiiiieiee ettt e sb et e e e b b ene s 111
Table 2-99 — SVC eXIENSION ESCIIPION .......iiiii ettt bbbt s e e e bbb e sb e be e b e e e e besaesbenbeaneas 112
Table 2-100 — MV C eXIENSION AESCIIPION . .....iutiitiitiiteiti ettt bbbttt e e e e b e b bt sbe bt e b e et e besaesbenbeaneas 113
Table 2-101 — J2K VIAEO UESCHIPLON . .....eueeuieieie ittt ettt bttt e e bbbttt e st e st e e et e saeebesbeebeeb e e e enbesaesbenbeaneas 114

© ISO/IEC 2023 - All rights reserved Rec. ITU-T H.222.0 v9 (08/2023) ix


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page
Table 2-102 — Example frame rates based on DEN_frame_rate and NUM_frame_rate values..............cccoeiiiinnnnnns 116
Table 2-103 — MV C 0peration POINT ABSCIIPION .. ... ittt sttt sttt se bbb e b e sae e e e e et saesbesbeaneas 118
Table 2-104 — MPEG2_stereoscopic_video_format_deSCriptor SYNTAX ........ccocereiirerieiieiienie et 119
Table 2-105 — Stereoscopic_program_info_deSCriptor SYNTAX .........cceeeiiieiieiieri e e 119
Table 2-106 — Stere0SCOPIC_SEIVICE TYPE VAIUES .......eiuiiiieieie ettt sttt bttt st e sb bbb e b et b sne s 120
Table 2-107 — Stereoscopic_Vvideo_info_deSCHPLON SYNTAX ........ociiiiireiieie ettt s be e sneas 120
Table 2-108 — UpSampPling fACtOr VAIUES.........c.ciiiiiieiicieie e st e ettt te e sr et e s te st e steenaesae e esbesresresrennens 121
Table 2-109 — EXIENSION GESCIIPLON ......euieiieieie ittt ettt bttt bbbt bt s e e e b e sbeeb e sbe bt e b e e e e nbesaenbenbeane s 121
Table 2-110 — EXtension deSCriPLOr tag VAIUBS .........oeii ittt bbbttt e b b sne s 124
Table 2-111 — Transport_profile_deSCriPLOr SYNTAX ........cocueuiieriie sttt sb b e et e b b sne s 125
Table 2-112 — TranSport_Profile VAIUES ..........c.oiiiiiiiiie et bbbt e b b sne s 125
Table 2-113 — HEVC VIAEO UESCIIPLON .. ..cuveviieiteitisesieeteee e e steste e ste e s e esae st estestesteesaesae s e teseesbesbeessesaensenseseesresrennens 126
Table 2-114 — Semantics 0Of HDR_WGC IUC.......ccccviiviiiiiiee sttt sttt sttt na e s et seesnesreaneas 128
Table 2-115 — HEVC timing and HRD AESCIIPLON. ......cviiiieieiise et esieeie st te et te s e e ste e sbestesneeseeseteseesresrennens 128
Table 2-116 — Adaptation field eXtENSION AESCIIPION.......uiiieie i e e e e sreeneas 129
Table 2-117 — HEVC 0peration POINt QESCHIPLON ........civiiieieieieseseste s e e sie e te st s te s e s e e sr e teseesresbesnaeseesesseseesresrennens 130
Table 2-118 — HEVC hierarchy eXtension GESCIIPLON........ccuciveiiiiieiteeeeieesie st ese e stese s e eee e e stesaestesresneesaesseeeseesresresnens 132
Table 2-119 — Semantics of extension diMeNSION DItS..........ccviiiiii i 132
Table 2-120 — Green eXteNSION GESCIIPION ... .ciii ittt sttt b et b et b et sb et nnns 133
Table 2-121 — MPEG-H 3D QUAIO GESCIIPION ......e. ettt sttt et bbbt nnns 134
Table 2-122 — MPEG-H 3D audio CONfig ABSCHIPLOT........ciiiiiirieiieesie et 134
Table 2-123 — MPEG-H 3D audio SCENE TESCIIPION .......cviiiieierie ettt sttt sttt 135
Table 2-124 — MPEG-H 3D audio text 1ahel deSCrIPLON .........cviiiieiieeeie e 138
Table 2-125 — MPEG-H 3D audio multi-Stream deSCIIPION. ........coviiiiiiiieiieese et 140
Table 2-126 — MPEG-H 3D audio DRC and Loudness deSCrPLOr() .......c.erveererieererininierisesiesisie s 141
Table 2-127 — MPEG-H 3D audio cOmMmand deSCIIPION ........cviiiiiiiieiieesiesieesie sttt 143
Table 2-128 — Quality eXtENSION UESCIIPION. .....c..eieiieeieieste ettt ettt eb bt bennns 144
Table 2-129 — Virtual SegmMeNntation AESCIIPION ......cviueiiiiiterieeite ettt bttt b b nnns 145
Table 2-130 — HEVC tile SUDSIIeam deSCIIPLON ... ..ottt e ene s 146
Table 2-131 — HEVC SUDIregion dESCIIPLON ........iiiiiiieiieie ettt sttt bbbt e b e b sne s 147
Table 2-132 — JPEG XS VIAEO TESCIIPION ...ttt sttt et b sttt ne bbbt bbb e e et sae b e nbeane s 149
Table 2-133 — VWV C VIAEO TESCIIPION. .. euiiuietiie ittt ettt bbbttt b b et b e be e he s b e b e b e s b eb e sbeeh b ebe e b e b sbesbenbeabe s 151
Table 2-134 — Semantics 0f HDR_WGEC TUC........ccouiiiiiieiice ettt ettt s te e s te e aesnnesneenne e 152
Table 2-135 — SDR widely used video property COMDINGLIONS .........ccociviiieieiiieie et eneas 153
Table 2-136 — WCG widely used video property COMDINAtIONS. ........ccciviiveieiiieie st sresneas 153
Table 2-137 — HDR/WCG widely used video property COMDINALIONS ..........cceieieiiiieiieiesiese et sreeneas 153
Table 2-138 — NO INGICALION. .....c.ceeiiiiietci bbbt e bt ne bbbt e b ren et nnenis 154
Table 2-139 — VVC timing and HRD ESCIIPION ........cciiieieieiese et se ettt st e e st sae st e steenaesae s e besaesresreanens 154
Table 2-140 — EVC VIAEO TESCIIPION ... viueitiieieiie ettt sttt sttt b et b et b ettt s b et et sttt nnns 156
Table 2-141 — EVC timing and HRD AESCIIPLON ......oiuiieiiieiieerie ettt ettt st 157
Table 2-142 — LCEVC VIAE0 UESCIIPION ...c..iuieiiiteiieieite ettt sttt sttt sttt b ettt bbbt nans 158
Table 2-143 — LCEVC HNKAGE TESCIIPLON ... .cveiteieieite ettt sttt ettt sttt st sttt nans 159
Table 2-144 — Media Service KiNA AESCIIPION ......c..ciiiieeie ettt bttt st sb et nans 160
Table 2-145 — media_deSCriptioN_Flag ........c.oiiiieie e 160
Table 2-146 — Media tyPe INGICALON..........oiiiiiie ettt b ettt b et b et sb et nnns 160
Table 2-147 — ID_IENGEN_COUE .......cuiiiiieieiee ettt bttt bbbt b e bttt b ettt sb et nnns 161
TADIE 2-148 — ID LY.ttt bbbtk b etk b etk b et b b e bR e b btk bbb bttt nb et nns 161
Table 2-149 — configuration tYPE VAIUES ..........coi i bbbttt bt 161
Table 2-150 — 1aNG_1EN_TNICALON ........ciiiiiieeie bbbttt ettt bt nnn 162
Table 2-151 — Media SEIVICE tYPE VAIUES .......c..o ittt bttt s b bbb et et e benbesne s 162
Table 2-152 — Carriage of individual ISO/IEC 14496 streams in Rec. ITU-T H.222.0 | ISO/IEC 13818-1 .................. 172
Table 2-153 — Section syntax for transport of ISO/IEC 14496 SIrEAM .......cc.coeiiieiiriiieie et 177
Table 2-154 — ISO/IEC defined options for carriage of an ISO/IEC 14496 scene and associated streams in Rec. ITU-T
H.222.0 | ISO/IEC L138L8-1 ... ittt ettt ettt bbbkt b bbb bt bbb bbbt b bt bbbt b bttt 180
Table 2-155 — Metadata ACCESS UNIE VWIADPET ........eiueiieieiee sttt e e ettt et testa e e st et e saesbesteensesaensenbeseestestennens 187

X Rec. ITU-T H.222.0 v9 (08/2023) © ISO/IEC 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page
Table 2-156 — Metatdata Al CEI ..... ..ottt b e et b e sb e bt e e et saesbesbeene s 187
Table 2-157 — Cell fragment INQICALION...........ccuiiiiiiii ettt e e bbbt e b seesbesbesne s 187
Table 2-158 — Section syntax for transport of Metadata............cooi i 188
Table 2-159 — Section fragment INQICALION. ...........ciiiiiiieee ettt e et e sbesbesne s 189
Table 2-160 — View and dependency representation delimiter NAL UNIt ... 198
Table 2-161 — Implied hierarchy_layer_index if no hierarchy descriptors are USed............cccoeereiireninieieie e 218
Table 2-162 — Green acCess UNIE SECTION SYNTAX .....viiviiiiiiiieeiese e ste e st et e e et s e s e s e e e et e sbesaesbesteesseseesesteseesresrennens 225
Table 2-163 — GIEEN ACCESS UMIT.....cuiiteiuieiiiiete sttt ettt b ettt ae e e e b e b e bt e b e e bt eh e e e et e sbeabesbeebeeb e e e e nbesbenbenbeaneas 225
Table 2-164 — QUAIILY ACCESS UNIL ..ot bbbttt s e et bt sb e sb e bt e b e e e et saesbenbeane s 228
TaDIE B.1 — DSIM=CC SYNTAX......ueiueiuirteiuiaiietetestestes e steeteee e e seesbesbe bt e bt aaeeseese e b e nbeeheebeebeeb e e s e besbeabesbeebeebe e b anbesaeabesbenneas 245
Table B.2 — Command_id @SSIGNEA VAIUES ...........oiuiiiiieiieiee ettt s et bbbt e et e b sbe b 245
Table B.3 — DSIM-CC CONLIOL...cuiiiiiiieiieiite ettt ettt sttt b et s b et b et b et et st b e b e s b et ebesbe e bentns 246
Table B.4 — Select M0ode aSSIGNEA VAIUES ..........cceiiieiieicic ettt e sttt sttt e ae st e steenaesae s enteseesresrennens 247
Table B.5 — DSM-CC ACKNOWIEAGEIMENL .........cciiiiiiiieieiee ettt st se et s ae st e sbeene e s e s e teseesresrennens 248
TaDIE BB — TIME COUR ...ttt ettt b ettt b e et b et be s bt e b bt e be e b et et e s be e e besbe e abesbe e ebenrns 249
LI o] I O A 044 o0 5] (= (=T o] 1 o SO SRUSSR 255
QLI o] LT O A TU o R LTS ] o] (o] SRS 255
Table C.3 — Program association table bandwidth usage (bit/s) Number of programs per transport stream.................. 256
Table C.4 — Program map table bandwidth usage (bit/s) Number of programs per transport stream.............ccocevevrvnnnne 256
Table D.1 — Re-MUILIPIEXING SLIATEGY .. .cveiveieieiteiieieiie ettt ettt bbbt b ettt bt et sb ettt 263
Table E.1 — PES packet header EXAMPIE ....c..ciiii bbbttt 267
Table S.1 — J2K Access unit elementary Stream NEAET ..........ccco it 298
Table S.2 — Operating levels and maximum buffer size for JPEG 2000 broadcast profiles (from Table A.49 in Rec. ITU-
T T.800 (2015) | ISO/IEC 15444-1:2016) ....cueuerueueririeieireiiesesteiesesteie st sisie st be e e sbeseseabesesesbeseseebesesssbeseseabeseseebaseseabeneseanas 303
Table T.1 —'codecs' parameter values for some specific stream_type ValUES ...........ccoeiireiiiininiinenee e 305
Table U.1 — Variable field length notation eXamPIe..........cooiiiiiiiiii et 307
Table U.1bis — Table U.1 in equivalent fUll NOTATION ...........coo it e 308
TabIe U.2 — TEMI BCCESS UNIT.....iuiitiitiitieiieitesie sttt ettt sb ettt see s e b e s e bt e b e e bt eh e e e e besbeeb e sbeeb e e b e e e enbesaenbenbenneas 308
TaDIE U.3 — AF UESCHIPION TAOS. ..+ttt tttrteitietieit ettt sttt ettt et b bbbt et e s e e se e b e ke bt e b e e bt eh e e e e besbeabesbeebe e b e e e enbesbeabesbeaneas 309
Table U.4 — TEMI 10CALION QESCIIPION ... .cuiiiiteiteiti ettt b e bbbttt e e e bbb e b e bt e b e e e et saeabesbeane s 310
Table U.5 — TEMI URL SCREME TYPES ...ttt sttt bbbttt bbbt bt e e e et e e nbe st ene s 310
TabIE U.B6 — TEMI SEIVICE TYPES ... vt ivirteiuieuietete sttt sttt sttt b e bbbt b e et e sb s s e b nbe b e ek b4 Rt eh b e e e b e e b e eb e e bt eb b ebe e b e sbeebeebesbeane s 311
Table U.7 — TEMI DaS8 URL GESCIIPION......cviiieiiiitiieireeeiee e se st e e sr e te e st s e s s esae e e tesaesbesteenaeseesenteseesresrennens 311
Table U.8 — TEMI tIMEIINE UESCIIPLON .. .vcvveiiieiieitise sttt et ste et e e sttt st e s teesaeseese e besae st e sbeeneeseensenseseesresrennens 312
Table U.9 — TEMI MPEG-H_3dAudio_extStreamID deSCIIPLON ......cviiviieieiiere e siese e eee st esie et ste e nn e see e e snens 314
Table U.10 — BOUNGAIY GESCIIPLO......cueiieieiiieitestes e ste ettt e e st e st et s te e e e et e e et e s be st e s teesaesee s esbestesbesbeesseseensesbeseestesrennens 315
Table U.11 — sequence_number_length_code iNterpretation...........cccveveiieieieie it ene 315
Table U.12 — LabEIIING DESCIIPLOT .. ..cveiuieieiiieitestise st eteet e et e st e teste e e e et e st et e s besteaseeseesee s e besaesbesbeesseseensenbeseestestennens 316
Table U.13 — label_length_code iINtErPretation....... ..o e 316
Table U.14 — [aDI_tYPE VAIUES ......coeiiieieie e ettt b et bbbttt bt ettt na e 317
Table U.15 — HEVC tile SubStream af_deSCIIPLOr .......cvoiieiieiie e 317
Table W.1 — JPEG XS Access unit elementary stream header (jXeS hader) ........cccoeveiiiereieninciesee e 321

© ISO/IEC 2023 - All rights reserved Rec. ITU-T H.222.0 v9 (08/2023) Xi


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

List of Figures

Page
Figure Intro. 1 — Simplified overview of the scope of this Recommendation | International Standard...............ccccc...... Xiv
Figure Intro. 2 — Prototypical transport demultiplexing and decoding eXample...........ccoiviiiiiiiiie e XVi
Figure Intro. 3 — Prototypical transport multipleXing eXample...........ooi e XVi
Figure Intro. 4 — Prototypical transport stream to program Stream CONVEISION ...........coervireiererrieniesiesie et eseeee e XVi
Figure Intro. 5 — Prototypical decoder for Program StrEAMS.........cceieiiiieiireiieriese e steseee e sreste e s re e ereesae e e sbesresresreens Xvii
Figure 2-1 — Transport stream system target deCOder NOTALION. ..........cccoieiiiiieiiie e 16
Figure 2-2 — Program stream system target decOer NOTALION ...........ccocuiiiiiiiiiiie et s 63
Figure 2-3 — Target background grid descriptor diSPlay @rea..........cccooireiiiiiiiiie e 85
Figure 2-4 — Media Service Kind Descriptor semantics at program IeVel ... 165
Figure 2-5 — Media Program Kind Descriptor semantics at elementary stream level ..., 165
Figure 2-6 — T-STD model extensions for individual ISO/IEC 14496 elementary Streams..........cccovvvevvereerieresesnnennns 172
Figure 2-7 — T-STD model for ISO/IEC 14496 CONENL .........ccveiviiiiiiiiie ettt e et e e rae e besresresre e 178
Figure 2-8 — P-STD model for ISO/IEC 14496 SYStEMS SLIEAM ........ccvieireieriisiesiesteseeeeseessesseseesresesseesaessesseseessessenns 181
Figure 2-9 — Timing model for delivery of content and metadata...........ccccceveiiieiiiiiiie e 184
Figure 2-10 — Delivery of metadata in PES PACKELS .......cccviiiieiire ittt 185
Figure 2-11 — Metadata signalling and refer&NCING ........coiiiiiriiiiiie e 191
Figure 2-12 — Metadata decoding iNthe STD.....coiiiiiiiiiie bbbt 191
Figure 2-13 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 VIde0........ccccooecvrrrevrenreerinrenenns 195
Figure 2-14 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Vid€0 ........ccccvevrrrerrnecrinrenenns 197
Figure 2-15 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with scalable video sub-
DIESEIEAIMIS. ...ttt ekttt ettt s et e b et b e b e e Rt e s et e a b e eE e eR e e R e Rt eE £ e R e e Rt R e R e Re Rt R e e Rt e R e et et e erenre e 198
Figure 2-16 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with scalable video sub-
0T €570 L PSSO R T PR 201
Figure 2-17 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with MVC video sub-
DIESEIBAIMS. ...ttt bbb b bt a et b ekt b ek £ bt e b e E oAb eb e eE £ E e 4Rt e b £ oA e e R b AR e b e Rt R e e b e e Rt e R e e e e b e ere b e 203
Figure 2-18 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with MVC video sub-
DIESTIBAIMS. ... ettt bbb bt s e 2o b ekt b e b e h e e b e e oAb e eE e e b e e b e e Rt e b £ e R e e R b e ARt b e Ee Rt e bt e n e e R e et e b e nre b e 207
Figure 2-19 — T-STD model extensions for ISO/IEC 14496-17 teXt SrEAMS........cccvvviveiieiieieseseseseseereeseesie e sreseeens 209
Figure 2-20 — T-STD model extensions for single layer HEVC...........coov oo 212
Figure 2-21 — T-STD model extensions for layered transport of HEVC temporal video subsets...........cccccoevrevernnenn. 214
Figure 2-22 — T-STD model extensions for bitstream-partition-specific CPB operation.............c.cccovvevevveieneresesnnnnnns 216
Figure 2-23 — T-STD model extensions for transport of HEVC tiles through individual ESS .........c.cccccceveviiiieinnenn, 220
Figure 2-24 — T-STD model extensions for transport of HEVC tiles in a common ES using AF descriptors................ 222
Figure 2-25 — T-STD model extension for transport of HEVC tiles in a common ES ignoring AF descriptors ............ 224
Figure 2-26 — T-STD model extension fOr green @CCESS UNITS........uiuiiiiriiiiirieiiiesieieie et nes 226
Figure 2-27 — Transport stream system target decoder for multiple audio elementary Streams .........c.ccccoevvvirenecnienn 228
Figure 2-28 — Quality Access Unit decoder processing MOTEL...........cviiriiiiiiiiiniecee s 229
Figure 2-29 — T-STD model extensions for Single 1ayer VVC ..o s 231
Figure 2-30 — T-STD model extensions for layered transport of VVC temporal video SUDSEtS...........cccveviirenicnienn 233
Figure 2-31 — T-STD model extensions for Single 1ayer EVC ..........coiiiiiiiiiiies s 236
Figure A.1 — 32-Dit CRC deCOUN MOUE.......c.eiiiiiitiiiiitie bbbttt 240
Figure B.1 — Configuration of DSM-CC apPliCAtION...........ccuiuiriiiiiieiiiiisi et 243
Figure B.2 — BSM-CC bitstream decoded as a stand-alone DitStream ..o 243
Figure B.3 — DSM-CC bitstream decoded as part of the System DItSTream ..o 244
Figure C.1 — Program and network mapping relationShips ..........ooo oo e 253
Figure D.1 — Constant delay MOGEL ..o bbbt r e e b 258
Figure D.2 — STC rCOVENY USING PLL ...ttt sttt b ettt e e bbbt b e bt e b e e e e b e sbe e e 262
Figure F.1 — Transport Stream SYNTaX QIAGTAM .......ccuiiiiiieiieie ettt ettt b e bbbt e b e e b seesbe e e 268
Figure F.2 — PES packet SYNTAX QHAGIANM ......ciuiiiiiiieite ittt sttt b ettt e s e b bt eb et e bt eb e e e e b seesbenre e 269
Figure F.3 — Program association SECTION AIA0IaM .........cucviieiieiierie e si ettt sttt re st teenaesae e e besresresre e 269
Figure F.4 — Conditional access SECLION QIAQIAM .........ccviiiieiierieie ettt re s be e raerae e e besresresre e 269
Figure F.5 — TS program map SECtION QIAGIAM ......ccueiuiiiieiicie ettt sttt e e be e aaesa et e besrenresre e 270
Figure F.6 — Private SECHION QIAQIAM .........eiiiieieitisie ettt sttt st e teeae e et e bestesbesteeseesae s esbesrenrenre e 270
Figure F.7 — Program Stream QIAgFAM .........ecveieiiiiie e itese s eae st te e ste e aeesae e e sbestestesteassesae s ebessesbesseasaesaessesseseenrensens 271

Xii Rec. ITU-T H.222.0 v9 (08/2023) © ISO/IEC 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Page
Figure F.8 — Program Stream Map QIAGTAM .........oouiiiiiiiiiiiiiaie ittt sttt sttt be st e st e et e besbe st e st e ebees e e e e nbeseesbesee e 271
Figure J.1 — Sending system streams over a jitter-inducing NEIWOIK ...........ccooiiiiiiiiniiieieee e 276
Figure J.2 — Jitter-smoothing using network-layer timestamps ..o e 276
Figure J.3 — Integrated dejittering and MPEG-2 deCOTING ........oiveriiiiiiiiiiieie et s 277
Figure R.1 — Example of ISO/IEC 14496 content in @ program SEFEAIM ..........cceieruerererieeerienie e sre e seseesee e seeseesee s 292
Figure R.2 — Example of ISO/IEC 14496 content in @ tranSpOort StrEAM..........coereririreiieie et 293
Figure R.3 — Usage of MPEG-4 in a transport stream with BIFS scene referring to native PES ...........cccccovivi i, 294
Figure R.4 — Usage of MPEG-4 in a transport stream with an ODUpdate_descriptor carrying an image ObjectDescriptor
TR L= = Y USROS 295
Figure S.1 — Structure and order of JPEG 2000 GCCESS UNIES.....c..erverueiuirieriieiierieite st stesie s eeessesie e b iesseeseeseesieseeseesee e 300
Figure S.2 — T-STD model extensions fOr J2ZK VIGO0 .......ccccvciueiiieiiiisie ettt nesne e 301
Figure U.1 — Stream partitioning into 2 and 5 SECON SEYMENLS .....ccveivrieireiierierie e seseeeeree e sre e sre e reeree e e seeseesresreens 315
Figure V.1 — lllustration of HEVC tiled encoding of panoramic content beyond UHD...........cccccovovvivivieiencncvenneeen, 318
Figure V.2 — Example of HEVC tile substream identification ..........ccccoivireieiiie i 319
Figure V.3 — Example of subregion layout for @ 3 X 3 ROl ....c.ccviiiiiiiiieccc e 319
Figure W.1 — Structure and order 0f JPEG XS 8CCESS UNITS ......ccueieiiiiiieireieriesesiestesesee e ssesie e e e ssaesaessesseseessesseens 322
Figure W.2 — T-STD model extensions for JPEG XS VITEO.........ccriiiiiiiiiiiiicceisie e 324

© ISO/IEC 2023 - All rights reserved Rec. ITU-T H.222.0 v9 (08/2023) xiii


https://standards.iteh.ai/catalog/standards/sist/c03590a4-585d-4f22-98df-a746bbc0b0ff/iso-iec-13818-1-2023

ISO/IEC 13818-1:2023

Introduction

The systems part of this Recommendation | International Standard addresses the combining of one or more elementary
streams of video and audio, as well as other data, into single or multiple streams which are suitable for storage or
transmission. Systems coding follows the syntactical and semantic rules imposed by this Specification and provides
information to enable synchronized decoding of decoder buffers over a wide range of retrieval or receipt conditions.

System coding shall be specified in two forms: the transport stream and the program stream. Each is optimized for a
different set of applications. Both the transport stream and program stream defined in this Recommendation | International
Standard provide coding syntax which is necessary and sufficient to synchronize the decoding and presentation of the
video and audio information, while ensuring that data buffers in the decoders do not overflow or underflow. Information
is coded in the syntax using time stamps concerning the decoding and presentation of coded audio and visual data and
time stamps concerning the delivery of the data stream itself. Both stream definitions are packet-oriented multiplexes.

The basic multiplexing approach for single video and audio elementary streams is illustrated in Figure Intro. 1. The video
and audio data is encoded as described in Rec. ITU-T H.262 | ISO/IEC 13818-2 and ISO/IEC 13818-3. The resulting
compressed elementary streams are packetized to produce PES packets. Information needed to use PES packets
independently of either transport streams or program streams may be added when PES packets are formed. This
information is not needed and need not be added when PES packets are further combined with system level information
to form transport streams or program streams. This systems standard covers those processes to the right of the vertical
dashed line.
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Figure Intro. 1 — Simplified overview of the scope of this Recommendation | International Standard

The program stream is analogous and similar to the ISO/IEC 11172 systems layer. It results from combining one or more
streams of PES packets, which have a common time base, into a single stream.

For applications that require the elementary streams that comprise a single program to be in separate streams that are not
multiplexed, the elementary streams can also be encoded as separate program streams, one per elementary stream, with a
common time base. In this case the values encoded in the SCR fields of the various streams shall be consistent.

Like the single program stream, all elementary streams can be decoded with synchronization.

The program stream is designed for use in relatively error-free environments and is suitable for applications which may
involve software processing of system information such as interactive multi-media applications. Program stream packets
may be of variable and relatively great length.

The transport stream combines one or more programs with one or more independent time bases into a single stream. PES
packets made up of elementary streams that form a program share a common time base. The transport stream is designed
for use in environments where errors are likely, such as storage or transmission in lossy or noisy media. Transport stream
packets are 188 bytes in length.

Program and transport streams are designed for different applications and their definitions do not strictly follow a layered
model. It is possible and reasonable to convert from one to the other; however, one is not a subset or superset of the other.
In particular, extracting the contents of a program from a transport stream and creating a valid program stream is possible
and is accomplished through the common interchange format of PES packets, but not all of the fields needed in a program
stream are contained within the transport stream; some must be derived. The transport stream may be used to span a range
of layers in a layered model, and is designed for efficiency and ease of implementation in high bandwidth applications.
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