ISO/IEC 13818-1:2025-08 (E)

Information technology - Generic coding of moving pictures and associated audio
information - Part 1: Systems

Contents Page
SECTION 1 — GENERAL ..ottt ettt h ettt et b s bt bt ebe e bt e st et et s bt ebeebeebe et e e e b e 1
) B 1T oSSR UPPTRPSRRPRIN 1
1.2 NOIMALIVE TEIETEICES ....ueeueentiteiiietieiteit ettt ettt et ettt bbbt e bt e st et et sb e et e e bt ebeesteneenbenaeas 1
SECTION 2 — TECHNICAL ELEMENTS ... .ottt ettt ettt ettt ettt et tesseeteeseene et e sseseeseeseeneaneensenseaees 4
2 B B < 11 13 (o) s - F PRSI 4
2.2 Symbols and abDIEVIAtIONS ....ccueeuiiieiiiitieitiee ettt ettt ettt ettt e et e et e bt ebe et e e stesaeesreenaeeeeenes 12
2.3 Method of describing bit StrEamM SYNTAX .....cc.eeuieiiiiietieitieie ettt ettt ettt et te s e seeesaeeee e 14
2.4 Transport stream DitStream TEQUITEIMEIES .......euteutieuieetiertieteeteeteeteesteenteeteeeeeueeeseeteenteensesneesaeesseenseeseenes 15
2.5  Program stream bitStream FeqUITEIMEIIES .. .....eeuietieuieetierteeteeteetesttesteenteeteeneeeueesseeteenseensesneesaeesseenseeneeenes 63
2.6 Program and program element deSCIIPLOTS. ... ...eeuiriirtiertieteeie ettt ettt ettt ee ettt s eseeesaeeee s 76
2.7  Restrictions on the multiplexed Stream SEMANTICS. ........eeeerierierieeeie ettt eeees 164
2.8 Compatibility With ISO/TEC 11172 ...cuiiiiieiiiieeieeeee ettt ettt ene et e ensesseeas 169
2.9  Registration of COPYright IdENtIfITS .......cceevierieriieiieiieieeeeeee ettt ettt e e essesnnesnees 169
2.10 Registration of private data fOrmMaL...........c.cccuerieriieiiiiiieieeiecee ettt e e st teebeessessnesnees 169
2.11 Carriage of ISO/TEC 14496 data.........cceecveiieriieiieiieieeieeieesieeieetestesaesaeesteeseesseessesssessaesseensesssesssessnes 170
2,12 Carriage Of METAAALA .......ccveeiieiieiieie ettt ettt e ete e e e e et essbeseaesaeesseesseenseesseessansaesseensesssesssensnas 181
2,13 Carriage 0f ISO 15938 data......c.cccuieiiiieiieiierieeit ettt e st saeesteesbe e s e ssaeesaessaeseenseensesssennnas 190
2.14 Carriage of Rec. ITU-T H.264 | [ISO/IEC 14496-10 VIAEO ...ccveevveeveriesierieriieiieie e eeeeeeeeieeve e enne s 190
2.15 Carriage of [ISO/IEC 14496-17 teXt STICAMIS .....ecvievieereerrerrieriieteetessesaesteesseesseessesssesseesseesseessessesssessnes 206
2.16 Carriage of auxiliary VIAEO SIIEAIMS .........c.coveriieriieiieiieieeieesieesteetestesaesaeesseesseesseessesssessaeseessesssesssessns 208
2.17  Carriage OF HEVC......oooiiieieieceee ettt ettt ettt et e st e s s aaesbeesse e st e asseesaasaensaensaensesssennnes 208
2.18  Carriage Of GreEN ACCESS UNILS.....ccvieuerrerierieerieetieteeseessessseseesseessesssesseesseesseesseessessseassesseesseessesssessessees 222
2.19 Carriage of ISO/IEC 23008-3 MPEG-H 3D audio data............ccceeeievierieiieniieieeieeeeeeeseeeieeve e 224
2.20 Carriage of Quality Access Units in MPEG-2 SECIONS........ccciiiiiriiiiieiieiierce e 226
2.21  Carriage of SAMPLE VATTANTS ....ccueeitieieiiieiieiteeite ettt ettt et et eeateseeesaeesee e et emeeeneeeseenbeenteenseeneeeneeeneas 227
2.22  Carriage of Media Orchestration AcCesS UNItS.......c.oeiirierierieiieieeie ettt eeees 228
B I O 1 4 - TS o ) VA Y/ PRSPPI 228
2.24  Carriage Of EVC ... .ottt ettt et s a ettt et e at e e ae e b et e et e eneeeneas 233
2.25  Carriage Of LCEVC ...ttt ettt ettt st s ettt ettt ene e e st et e bt enteentesneeeneas 236
ANnex A CRC deCoder MOAEL .........ooiiiiiiieiiee ettt ettt et e e et et e et e emtesseesaeesbeenbeenseemeeeneesseanseans 238
Y B O (O« T Y [ o s 1o T L) PRSI 238
Annex B Digital storage medium command and control (DSM-=-CC)........cccoevuiriiriirieniieieeie e et se e seeeseeens 239
Bil  TEO@UCTION ...ttt ettt b e eb bt et e et besbe bt b e et et et e b bt ebeebt et et e e enes 239
B.2  GENETal EIBIMEIES ... .eueeiieiiiiiteiteet ettt bbbttt ettt b e s bbbt ettt be bbbttt ne et 240
B3 TeChNICAl @IEIMENLS. ... ..ottt ettt sttt b e st sb et et ne e 242
Annex C Program-specific iNfOrMation............cviciieiiiiesieitieieeie ettt ettt e te e e e eaessaessaesseesseesseesseessensaenseens 248
C.1  Explanation of program-specific information in transport SIrEamS...........ceceveeeeierierenenereeeeeenienieneens 248
L3 012 (T L1 12 o) BRSPS 248
C.3  Functional MECHANMISIN ......eoiuiiiiiiieieeieet ettt ettt et ettt e st et et eatesseesaeesseenbeeneeeneeeneesseeneans 248
C.4  The mapping of sections into transport stream PaCKets.........coevueeiieierienieiiee e 249
C.5 Repetition rates and random ACCESS ......evueeruieiuieiieiieeie ettt ettt etee st et e e e etesseesaeesaeesteeteeneeeneesseenneans 249
C.6  WHhAt IS @ PIOZIAIM? ...oiiiitiitieit ettt et et ettt st esa e sae e bt e et eseeesee bt et e emseemtesmeesaeesseenseeneeeneeeneeeseaseans 250
C.7  Allocation Of Program NUMDET ..........ccueiiiiiiiiieie ettt ettt et e eetesseesaeeseeenteeneeeneeeneesseenseans 250
C.8  Usage of PSTin @ tyPiCal SYSEM ......ceiuiiiuieiiieiieieeie ettt ettt ettt ettt et e s seeseeesbeenbeeneeeneeeneesseeneans 250
C.9  The relationships Of PST StIUCUIES. .......ccuiiiuiiiieiiiie ettt ettt ettt e e naeens 251
C.10 Bandwidth utilization and signal acquiSition tIMEe ...........ccceerieiieiierienieeee e 253



Annex D Systems timing model and application implications of this Recommendation | International Standard........ 256

D 20 O 115 (0 T¢ L1 o1 o) s W PRSP 256
Annex E Data transmiSSion aPPLICATIONS ......c.eeueeruiertieriieteeiestesttesteesteesteeeeeseesseesseeseenseensesseesseesseenseenseenseeneesseenseensens 265
E.1  General CONSIACTALIONS ........euieiieiietieiiete ettt stte st et et et e et e et e st et e e teeneeeatesseesseesseenseenseeneeeneenseeseansens 265
B2 SUZEESLION . ..ccutiiiiiitiiteiicete ettt ettt s e bbbt ettt et bt sae bttt ettt be bt sbe et eneen 265
Annex F Graphics of syntax for this Recommendation | International Standard.............c.ccocoviiniiiiiiniiininee. 266
Fil INEEOUCTION .c..coitiiiitite ettt st b et h ettt s bt b e s bt eb e st et e e naeebesbeebeeaeeneen 266
ANNEX G GeNeral INFOTTMATION .....ecuiiuiiuieiiiiie ittt ettt b e bt eh et e et e st e b sbeeb e e bt e st e st e st e b s bt sbeeaeeseenee 270
G.1  General INOIMATION ....c..eeuiiiiiiiie ittt ettt eb et et bbbt bt e st et e e sbeebesbeebeeaeeneen 270
PN 3110 @ 5 B 0 A2 (S L F USSR 271
o B0 B o v L7 N - USSR 271
Annex [ Systems conformance and real-time MNEIfACE ..........ceouiiiiiiiiieii e 272
I.1 Systems conformance and real-time INtErfaCe. .........coouiiriiiiiiiiiieceee et 272
Annex J Interfacing jitter-inducing networks to MPEG-2 deCOders..........cocuiriiriiiiieiieieeie e 273
J.1 5L qe Lo To7 5 o) USRS 273
J.2 Network compliance MOGEIS.......cueviiriiiriieiiicieiie sttt ettt e re e aesseesaeesseeseessesssesssesseeseensens 273
J.3 Network specification for jitter SMOOtRING ........ccecvieriiriieiiieiieieeeertee e eeesbeensees 274
J.4  Example decoder implementations .............cceeeiervuerierieriiesieeteeeesteesteesseesesaeseeseeesseesseessesssesssensaessessens 275
Annex K Splicing tranSPOTt SLIEAIMNS .........ccvieiieieeiertiesieerteetesteseesseesseesseesseessesseesseesseessesssesssesssesseesseessesssesssessesssesssens 276
KT IEEOUCTION ...ttt st b e bt bt s et e e st bt s bt eb e bt e st e st e na et e s bt ebeeaeeneen 276
K.2  The different types of SPLICING POINE ....coueiuiiiiriiriiitiriieiieietee ettt sbe e nean 276
K.3  Decoder behaviour 0N SPLICES ........eeeiuieiieieieiertieienie ettt sttt ettt sttt ebe ettt e seeebe b ebe et eneen 277
Annex L Registration procedure (SEE 2.9) .......iiii ittt ettt ettt st a ettt e et eene e ae e beennean 279
L.1  Procedure for the request of a Registered Identifier (RID) ........ccooeeiiiiiiiiiiiiiieniee e 279
L.2  Responsibilities of the Registration AUthOTItY .........cooiiiiiiiiiiiiereeeee et 279
L.3  Responsibilities of parties requesting an RID ..........coccoiiiiiiiiiiiiieee et 279
L.4  Appeal procedure for denied appliCatiOns.........coueruieruieiieiiieiieiiest ettt ettt e e 279
Annex M Registration application form (SE€ 2.9) ......eeiuiiiuiiieiii ettt ettt 281
M.1  Contact information of organization requesting a Registered Identifier (RID).........cccceceevenincncncnnnne. 281
M.2  Statement of an intention to apply the assigned RID ........c.ccccooiiiiiiiiiiiinieeeeeee 281
M.3  Date of intended implementation of the RID ..........cccoeoiiiiiiiiininiiieeee e 281
M.4  AUthOTIZEd TEPTESENLALIVE .....ouveuiitiiiitietieitetete sttt ettt ettt b e eh et e et e st b s bt ebe e st et et e sbeebesbeebeeaeeneen 281
M.5  For official use only of the Registration AUtNOTILY ........ccceouereriririiieieieereerceeeee e 281
Annex N Registration Authority Diagram of administration structure (S€€ 2.9) ........ccceeerererenirieieneneneneeeeeeneenne 282
Annex O Registration procedure (SEE 2.10)......c.uiiuiiiiriieieeie ettt ettt ettt ete et eseeeseeesae e et e et et e eneesne e teenneas 283
0.1  Procedure for the request of an RID........c.oooiiiiiiiiii et 283
0.2 Responsibilities of the Registration AUthOTILY .........coiiiiiiiiiiieieeeeee e 283
0.3  Contact information for the Registration AUthOrity .........ccccieoiiiiirieiieieeeee e 283
0.4 Responsibilities of parties requesting an RID ..........ccooiiiiiiiiiiiiieeeee e 283
0.5 Appeal procedure for denied appliCatiONS.........coueruierierieii et ettt ettt 283
Annex P Registration application fOITN ........ccuiiiiiiiiiieiiee ettt s sttt e e ne e b e beenneas 285
P.1  Contact information of organization requesting an RID ............ccocciiiiiiiiiiiiiiiiiee e 285
P2 Request for a Specific RID .......cocciiiiiiiiiiieiieie ettt ettt aesiaesaeesse e seessessseessessaenseensens 285
P.3  Short description of RID that is in use and date system that was implemented...............ccoeevrererienennnen. 285
P.4  Statement of an intention to apply the assigned RID .........c.ccooeiiiieiienieiiie e 285
P.5  Date of intended implementation of the RID ..........cccccoeviiiiiiiiiiiiesieeee e 285
P.6  AUthOrIZEd rEPIESENTALIVE .....vieviieiieiieiieieeteetestesteste et eteeeaeetaesseesteeseessesssesssesseesseenseansessseassenseeseensens 285
P.7  For official use of the Registration AUthOTItY .........ccecvieriiiiiieciieieeieee et sre e 285
Annex Q T-STD and P-STD buffer models for ISO/TEC 13818-7 ADTS .....ooooiiioiiiceeeeee et 286
Q.1 INEEOAUCTION . ....ti ittt ettt ettt e ettt e et eeeabeeebeeebeeeabeeeabeeeabeeeaseesaseeeaseeeaseeeaseesnseeenseeenseeenreeanns 286
Q.2 Leak rate from transport DUTTET ..........ooiiiiiiii ettt 286
(O 25 T 30§ (<) U3 -/ SRS USURUPRUSRIOt 286
(O 2 S 03 1 Ted 1315 (o) o TR USSR 287



Annex R Carriage of ISO/IEC 14496 scenes in Rec. ITU-T H.222.0 | ISO/IEC 13818-1 .c.coceevevininenineneeeerenennen 289

R.1  Content access procedure for ISO/IEC 14496 program components within a program stream............... 289
R.2  Content access procedure for ISO/IEC 14496 program components within a transport stream .............. 290
Annex S Carriage of JPEG 2000 part 1 video over MPEG-2 transSport Streams...........cceeeveeververeeseesseerseesesseesseessenns 294
S.1 INFOAUCTION ...ttt ettt sttt s h et 294
S.2 J2K video access unit, J2K video elementary stream, J2K video sequence and J2K still picture............ 294
S.3  Optional J2K block mode for high resolution SUPPOTt..........coceeverieiiirininiiineeicieeere e 294
S.4  Optional J2K stripe mode for Ultra-Low Latency .......c..cccevererierieniininininineeeeieesienesese e 295
S.5  Elementary stream header (elsm) and mapping to PES packets ........c.ccccovererieiiiiininninineneciccnenn 295
S.6 J2K tranSPOIt COMSIIAINES ..c..eueruteuteteietintieterteeteett ettt ste st ett et ea s et e sbe s bt saeebeebtesn et et esbesaesbeeueeaeeneensenee 298
S.7  Interpretation of flags in adaptation and PES headers for J2K video elementary streams....................... 299
S.8  T-STD extension for J2K video elementary StrEams .........cccceeeeereerueniinieneneneeeereneenene e eeenenee 299
Annex T MIME type for MPEG-2 tranSpOrt STTEAIMNS .......eeruveerureerreerireerireerieeesireeteeesseeesseeesseesnsessnssesssessnssesssessnseesssees 302
Tl IEOAUCTION. ...ttt ettt sh et be e e e bt et aes 302
T.2  MIME type and SUDLYPC....c.uiiiiiieeiiieiie ettt ettt et e et e it e e teeetee e bt e eteesssseensseesseenseeessseensseesssesnsnennes 302
T.3  SeCUITtY CONSIACTATIONS ...eeeuviieiieeiiieiiieeieeete ettt eiteetteestteesteeesbteestae e saeenseeessseesseesseensseessseensseessseensseenes 303
Tid  PATaMELOIS.c.coiiiiiiciicicece e e et sa et 303
Annex U Carriage of timeline and external media information over MPEG-2 transport streams ............cocceeeeeevenense. 305
ULl INEOQUCTION . ...ttt ettt ettt s st et e a e b e sa e et nnes 305
U.2  TEMI access unit and TEMI elementary Stream.........cc.coueeerirereeieienienenenenieeeerentestesreseesieeneeeneneennes 306
U3 AF AESCTIPLOTS ettt ettt ettt sttt ettt ettt s b e sttt et ettt e b e sh e bt et e et et et et sbeebeeaeeaneneennen 307
Annex V. Transport Of HEVC e ......ccuiiiiiiiieii ittt ettt ettt ettt ettt e et e st e s seesseeseensesneeeneenseanseans 316
V2% B 15 (o Ta L1 o1 T o WSS 316
V.2 HEVC tile substream identification eXample..........cccecueriiriinirinieieiinineneneeeeeeteeste e 317
V.3 Subregion layout @XamPIe........cccceeriiiiiiniininiieeiteeetet ettt sttt ettt 317
Annex W Carriage of JPEG XS part 1 video over MPEG-2 TransSport Streams..........cceeeveeeververeereenueerueeseseesseenseens 319
WL IEEOQUCTION . ...ttt ettt et st et ae s et be et oo nnes 319

W.2  JPEG XS video access unit, JPEG XS video elementary stream, JPEG XS video sequence and JPEG XS
SELL PICTUTE ...ttt st sttt sa e b et ae 319
W.3  Elementary stream header (jxes) and mapping to PES packets.........cccooeveiiiiiiiieiininccececeeee, 319
W.4  JPEG XS transport CONSIIAINS ........cceoueiiriiiiiiiiiiieieietetese ettt st s s 320
W.5 Interpretation of flags in adaptation field and PES packet for JPEG XS video elementary streams........ 321
W.6 T-STD extension for JPEG XS video elementary Streams.........ccccveevereereereerieereeeeeseesseesseesessessnennens 321
L2 10) 0 21 01y | 2 TSP 324

List of Tables

Table 2-1 — TTanSPOIT SLIEAIML........c.eoueuiitiieiietirieitete ettt ettt ettt ettt se et eb e s s st e s e ebess e s eae e s e e e st snesnene s esnenesneanenes 26
Table 2-2 — Transport packet of this Recommendation | International Standard.............cocooceriiiiiiiinininnnncieeen 26
Table 2-3 — PID tADIE......cccioiiieiieiiicieteee ettt ettt ettt n s 27
Table 2-4 — Scrambling CONIOl VALUECS .........ccuieriieriiiie ettt e et et e st e st esteenbeesbessaesseenseenseensesnnesnns 27
Table 2-5 — Adaptation field CONIOL VAIUES ........cecvieiieiieieieieeeee ettt ettt e e e sseesse e seenseeneeenes 28
Table 2-6 — Transport stream adaptation fIeld...........coociiriiriirieice et 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) VIACO .....cc.coiuiiiiiiiiii ettt sttt et ettt e bbb e e sae 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) Video........cccccooiriiniinieniiiieienienieeeeee e 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.........ccccoceoveveririenennn 36
Table 2-11 — Splice parameters Table 5 SNR Profile Low Level (base layer) Video ........cccoeveviieriieiiiienieiieeeeee 36
Table 2-12 — Splice parameters Table 6 SNR Profile Main Level (base layer) Video ........ccoocvevieeiieiiicieiieiieeeeee 36
Table 2-13 — Splice parameters Table 7 Spatial Profile High-1440 Level (middle + base layers) Video ..........cccccueuuee. 37



Table 2-14 — Splice parameters Table 8§ High Profile Main Level (all layers), High Profile High-1440 Level (base layer)

VEACO .ottt ettt ettt e bt et e a e e h e bt eh e e bt e a et ea et ekt e bt ekt ea bt eR e e e Rt e eh e e bt e bt e a bt eht e bt e bt et e e bt enteenaesbeenaes 37
Table 2-15 — Splice parameters Table 9 High Profile High Level (base layer), Multi-view Profile Main Level (both

NS ) I 16 T T OO OO PR SPR 37
Table 2-16 — Splice parameters Table 10 High Profile High Level (all layers), Multi-view Profile High-1440 Level (both
LS ) YA 16 [T TSRS 37
Table 2-17 — Splice parameters Table 11 4:2:2 Profile Main Level VIdeo ........ccocceeeiiiviiiinineniciiiiciciencenceeeeeee 38
Table 2-18 — Splice parameters Table 12 Multi-view Profile Low Level (both layers) Video.......cccccevverievincieniennnnne. 38
Table 2-19 — Splice parameters Table 13 Multi-view Profile High Level (both layers) Video.........cccoccvvvveivncienienennnne. 38
Table 2-20 — Splice parameters Table 14 4:2:2 Profile High Level VIideo......c.cccovoiiiierienieiieeceeeeee e 38
1o (A B S o Te) . AT URSRS 39
Table 2-22 — Stream_id @SSIZNIMEILS ........ccueeitieieiieriertere et eteeeteettesteeteesseessesseesseesseesseesseenseesseassenseesseensennsesssesssesseenses 42
Table 2-23 — PES scrambling CONIOl VAIUES .........c.eiieiieriieiieiieieeieeteit ettt sttt et et ssee st et e enseensesnsessnesneennes 43
Table 2-24 — Trick MOde CONIOL VAIUES ......ccuivtiriiiiiriieiieieetere ettt sttt ettt st sbe et eae 48
Table 2-25 — Field id field control VAIUES. ......ccueiiiiiiieie ettt ettt et st 49
Table 2-26 — Coefficient SEleCtiON VALUES........couiiiiiieiiei ettt et ettt et e et st saeesaeenaee 49
Table 2-27 — Stream_id eXtenSion @SSIZNIMEIIES ......c..ueruterutertieiietieetiertiete et e e attesteesteestee et eateeatesbeenbeenbeenbeensesntesneesaeenees 51
Table 2-28 — Program-specific INTOIMATION. ... ....eiuiitiertieitet ettt ettt ettt sat et e b et eeeteeetesbeesaeenaes 52
Table 2-29 — Program-specific infOrmation POINTET ........c..ceruieuiriirientieteete ettt sttt ettt et stt et e st enbeeateeetesaeesaeenaee 54
Table 2-30 — Program assOCIAtiON SECTIOM ...cc..eeuueiteitietierttett et ette et te st e bt eteeeteeetesaeesaeesbee et e et eseeebeenbeenbeenbeenseenaesaeesaeeneee 54
Table 2-31 — table id aSSIZNMENE VAITUES .....ccueiiiiiiiiieiieteet ettt sttt ettt et sat et e bt et e eateestesaeesbeenaes 55
Table 2-32 — Conditional ACCESS SECTIOMN...c..eetiruieiieitieitiett ettt ettt ettt ettt e st e st e st e e et e bt eaeeebeeebe et e enbeenneentesaeesaeenaee 56
Table 2-33 — Transport stream Program MAP SECLIOM ......c..eeuieuirutertiertienteeteeteeteseesteesteeneeeteeseesseesseenseebeensesnsesseesaeenaes 57
Table 2-34 — Stream tyPe aSSIZIIMEGIIES .....ecueetirieiieiiiertientt et et et et e e st te bt et eeteestesaeesaeesbee et emteeseeesee bt enbeenbeenseentesneesaeenaes 58
TabIe 2-35 — PrIVALE SECLIOM .....eueiititietieteet ettt sttt ettt ea e et e b e bt e bt e et e et e sbee s bt e sbe e et emteeaeeebee bt et e enbeemneentesmeesbeenaee 61
Table 2-36 — The transport stream deSCription tADIE ...........ccieviiiiieierieiee ettt eeaeseaesaeeeas 62
Table 2-37 — PrOGIAM SICAIN .......ecvietietieiieteeteetestestee et eteesteesteeseesseesseesseessesssesseesseesseenseenseessesssanssenseenseensesnsesssesseenses 68
Table 2-38 — Program StrEam PACK ........c.eeciiiiiieieiie e cieste ettt et et et esteestesaesseesseesseesseenseensesssassenseenseensennsessnesneenses 68
Table 2-39 — Program stream Pack REAACT ........c.eocueiieiiiiieit ettt ettt e st et e nbeenseenbesnaesneennas 68
Table 2-40 — Program stream SYSteM NEAACT .........c.eiuieriieriieiieie ettt sttt et e e sst e se et e enbeensesnsessnesneennes 69
Table 2-41 — Program StrEAIMN IMAP........ccuverveerueeierrertertterteenseeseassesseasseesseassesssesssesssesseesseesseesesssesssesseessesssesssesssesssesseesses 72
Table 2-42 — Program stream dir€CtOry PACKET........ccueiierieriieieeieeieeiteit ettt ettt et e et esstesse et e enseensesnsessnesneennas 74
Table 2-43 — Intra_ COAEd INAICALOT.......cc.ieiietieie ettt ettt ettt et et e te e beesaesseesseesseenseenseessesssasaanseenseensennsessnesneenns 76
Table 2-44 — Coding_parameters INAICALOT .......c.eeoveriereieriiertt et eteeteettesteeteetesaesseesseesseeseesseessesssesseasseenseensesnsesssesseenses 76
Table 2-45 — Program and program element d@SCIIPLOTS..........ccuieiieeierieriierieeieeiesteseesteeseeeseeeessresseesseeseensesnsesnaesseenns 77
Table 2-46 — Vide0 Stream AESCIIPLOT ......euietieieeeeiteriesteesteeteeeteettesteeteesseesseestesseesseesseesseenseassesssessseseenseensesnsesnsesnsenses 78
Table 2-47 — FTAmE T8 COUC ......erutiuiiuiiiiieititeitt ettt sttt ettt bbbt bt et et e e s bbbt eb e e st et e b e st e ebesbeebeese e e enee 78
Table 2-48 — AUiO SrEAM AESCIIPLOT ....vvevietieieiieiierttertt et eteeteettesteesteesseessesssesseesseesseesseesseessesssesssessaensesssenssesssessseses 79
Table 2-49 — HierarChy AeSCIIPLOT ... ....ccvieiietieieitesierttesteesteeteeeteettesteeteesseessesssesseesseesseesseessesssesssanssessennsenssenssesssessseses 80
Table 2-50 — Hierarchy type fleld VALUES.........ccueicieiieiieiieit ettt sttt e se et e saesssessaesaenseessesssessnessneseas 81
Table 2-51 — ReZIStration AESCIIPLOT .. .ccvvetieiieieiieiieettesttesteeteetteettesteeteesseessesssesseesseesseesseesseasseassenssessaensesssesssesssesssenses 81
Table 2-52 — Data stream alignment AESCIIPLOT...........eivieriieriieieeeieetiertesteeieeteeteseeseesseesseesseessesseessaessaensesssesssesssesseeses 82
Table 2-53 — Video stream aligNmeEnt VAIUES ........c.cccververiieriieriieieeieseesteeieetestesaeseesseesseesseessesssessaesaessesssesssesssesssenses 82
Table 2-54 — AVC video stream alignment VAIUCS ..........ccvevuieriiriieieiieieeieeieseeseeseesteesteeseessessaessaesaesseessesssesssessseses 83
Table 2-55 - HEVC video stream alignment VAIUES ..........cecieuiriieieiietieieeie ettt et ettt se et eteeetesneesaeeneee 83
Table 2-56 — Audio stream aligNMENt VAIUES ..........coiiiiiiiiiieie ettt ettt ettt e st et e st e bt eateentesaeesneenees 83
Table 2-57 — VVC video stream alignment VAIUES ..........cc.eeriiiiiiieeieiieiieie ettt ettt ettt seeesaeenees 84
Table 2-58 — EVC video stream alignment VAIUES ..........cceeriiiiiiiietieriiestiete ettt ste ettt et sstesbee st e ebeeaaeeneesneesneenees 84
Table 2-59 — Target background grid deSCIIPLOT ........eeiuiiiiieiieiiee ettt ettt ettt et b ettt eeaeeneesaeeneee 85
Table 2-60 — Video WINAOW AESCIIPLOT ....cuuiitieiieiiieitieitieste ettt ettt ettt et et e st e saeeste e bt e st emeeeseeesee s eenbeenseenseeneesneenees 85
Table 2-61 — Conditional ACCESS AE@SCIIPLOT ... .eeuveiuieiuieitieitet ettt ettt et e e st este e et e teeaeeeseesseebeenbeenseeneesneesneennes 86
Table 2-62 — ISO 639 1anguage AeSCIIPLOT ......eeuuiiieieieieieitt ettt ettt ettt ettt et e st e sbe et e e et eneeeseeeseenbeenbeenseeneeeneesneenaes 86
Table 2-63 — AUAIO EFPE VAIUES........eoiuiiiieiieie ettt ettt ettt et ettt e s e e s aeeeae e et e et eneeeseeebeaseenbeenseentesneesneenes 87
Table 2-64 — System CLOCK A@SCIIPTOT ... .eetietiiieiie ettt ettt ettt st e st e st e et e e bt st e ese e bt et e enbeenseenteeneesneenaes 88
Table 2-65 — Multiplex buffer utilization dESCIIPIOT .......eouieiiieiiieiiet ettt ettt et eeeeseee e 88

-4-



Table 2-66 — COPYTIZIE AESCIIPIOT .....coueiueeiiiiiriertirteeieeitetet sttt ettt sb ettt esa ettt sae bt e bt et et et enbestesbeeaeeae 89

Table 2-67 — Maximum Ditrate deSCIIPLOT ......eeueeiieriiertieie et ettt et eteeete st e et et esae e et eeeeneesseeseenseenseensesneesneesneennes 89
Table 2-68 — Private data iNdiCator deSCIIPIOT. ... .c.ueiuieiieieeee e etieett ettt ee et e et e st et e steeeeeeeeseessee st enseenteensesneesneesneennes 90
Table 2-69 — SMoothing DUFTEr dESCIIPLOT......cc.eiuiitiriiiiiieiiterer ettt st ettt et s eae 90
Table 2-70 — STD ESCIIPLOT . ..cuveviteeieeiteteteterte ettt ettt sttt ettt et et a e st e bt bt at et e e sa et s bt bt e bt eaeeat et ebesbestesbeeneeane 91
1o (g A R 121 S 1113 0 10 ) TSP 91
Table 2-72 — MPEG-4 VIAEO AESCTIPLOT.......ccvirtiriirtirtieieeitetetententeeie ettt ettt st sttt et sa bbbt bt et esse s e b enbesaesbeeaeeae 92
Table 2-73 — MPEG-4 aUAI0 AESCTIPLOT . .....ccuiitiriirtirtieieeiietetesteetesie ettt ettt st sttt sa ettt sbe et et eas et et e naesaesbeeaeeae 92
Table 2-75 — TOD AESCIIPLOT......cueitieiietieieete et te et te st et e e et et e et esa e st e st en et esseeseeeseeaseesseenseenseeneeeneesseanseanseenseenseensesneenneennes 95
TaDIE 2-76 — SL AESCIIPLOT ...ttt sttt ettt ettt ettt et et ettt b e e bt at et et e et s bt bt e bt e st eat et ebesbestesbeeneeane 95
Table 2-77 — FIMC dESCIIPLOT «..c..eviviiieieeitetiteste sttt ettt et ettt sttt st be bt be et e e et besb e e bt eateat et et enbesaesbeeueeae 96
Table 2-78 — EXternal ES TD deSCIIPLOT. .. .cccviiiiiieiieitieiietieteeteeeteesteeteesbeesbeetaesteesteesseesseesseessesseasseesseesseessesssesseesseesnes 96
Table 2-79 — MUXCOAE AESCIIPIOT ... .c.vievieuiietieeieiieiteesteeteeteeteeteesseesseesseesseassasssesseesseeseesseasseessesseasseessesssenssenssesssesseesses 97
Table 2-80 — MAMUXBUTTEISIZE AeSCIIPLOT. .. .icuviiiiitieitieiteti ettt ettt et et et e e e teesbeeseesbeeseesseasaesseessessseassesssesseesnes 97
Table 2-81 — MUultipleXBuffer deSCIIPLOT. .....ccviiiiiieiieieeie ettt ettt et e et este e teesbeebeesaeeseesseesseesseesseessesssesssesseesns 98
Table 2-82 — MAMUXTIMING AESCIIPLOT .....vveevieeieiieieierieerieeteeteeeteeteesseeseesseessesssesseesseesseesseasseessesssasseessesssenssesssesssesseenes 98
Table 2-83 — Content 1abelling deSCIIPLOT ......vieiiiieiieiierie ettt ettt ettt et e e esteesteesbeeseesbeeseesseesseesseesseessenssesssesseesnes 99
Table 2-84 — Metadata application fOIMAL...........c.eoiiiiiriiiiicie ettt e v et e e ste e beesbeesbeessesssesseesaeennas 99
Table 2-85 — Content_time base INAICAtOr VAIUES..........ccuieiirieriieiietieie ettt ete et esteesbeebeesbeessesssesseesseesseessesseenns 100
Table 2-86 — Metadata POINtET AESCIIPLOT ... ....ciieitietieteeteetteeteeteereeteetesteesteeaeesseessesseesseesseesseessesssesssesseesseesseessesseens 101
Table 2-87 — Metadata fOrmat VAIUES ..........co.cciiiriiiiinieiiincinencteeret ettt ettt sttt ettt sttt e aeenens 101
Table 2-88 — MPEG _CaITIAZE TGS ....ecvieiiiiieiieitieie ettt ettt st e bt e aeebeesaesteeste e beenbeesbesssesssesseesseesseessesseenns 102
Table 2-89 — Metadata AeSCIIPLOT .......eeieeiieitieitertt ettt te et et et et eteeteessee st eseeseeneesseesseenseenseenseessesseesseeaseenseensesneenns 103
Table 2-90 — decoder CONTIZ TlaGS .....ooouiiiiiieiieii ettt ettt et et et e en e esteeseesseeaseenseeneeeneenne 104
Table 2-91 — Metadata STD deSCIIPLOT. ....c..eruiririririieietententerte sttt ettt sttt ettt sae st s bt sbeebe et esnentenbesbesresueenees 105
Table 2-92 — AVC VIAEO AESCTIPLOT. .....eeueiutiiiriirtiitieieeitetet ettt sttt ettt ettt s be ettt et et e st e bt sbeebeeaeeasentenbesbesbeebeeneen 105
Table 2-93 — AVC timing and HRD d@SCTIPLOT .......co.eeieiiriiriiniiniinititeteteteneest ettt sttt s sre e 107
Table 2-94 — MPEG-2 AAC audio deSCIIPLOT ....c..eeueeuieieiitiniintieieeieeit ettt ettt st sbe st et e e esae b sreeaeenees 108
Table 2-95 - MPEG-2_AAC additional information field values .........c..ccccoeniriiriniiiiiininncceccccc e 109
Table 2-96 — MPEG-4 teXt AESCTIPIOT «....cevirtiriiriirtiriieiietenteetente sttt ettt st sttt sbe et et et e steste s bt sbesbeeaeeasensebenbesbesueeneen 109
Table 2-97 — MPEG-4 audio eXtension dESCIIPLOT ......c.ceuertirieririiririeetetetententeeteeteeeteteseste st s ste et eaeesneneestesbesreeneenees 109
Table 2-98 — Auxiliary Video Stream deSCIIPIOT ......eiuieiieieeeieetietieie et eee st et et ete et e seee st e st enteenseeseesneesseesseeseeneeeneenns 110
Table 2-99 — SVC eXteNSI0N dESCIIPIOT ......eruirtiriirtirtteitetentetente sttt ettt ettt sttt sae et et e s e st e stesbesbeebeeaeeasensetenaesaeeueeneen 111
Table 2-100 — MV C eXteNSION AESCIIPLOT. ... .ciuieitietieteeteetteeteesteeteeteetesteesteesseeseessesssesseesseesseessesssesssesssesseesseesseseenns 112
Table 2-101 — J2K VIAEO QESCIIPLOL. ... .ccuieitieriiertieiiietieetiesteeteetestestesreesseesseesseesseasaesseesseesseessesssesssesseessesssesssesssessesnsenns 113
Table 2-102 — Example frame rates based on DEN_frame rate and NUM _frame rate values.........c..cccceceeeevenicncnnene 115
Table 2-103 — MVC operation POINt AESCTIPLOT. ......coueruirireriieietetertentesieeieeit ettt et sttt ese et e st esbeseesbesbeebeeseensenenaens 117
Table 2-104 - MPEG2_stereoscopic_video format desCriptor SYNtaX ..........ccccoeremereriereeienienienieneneneneeeeeenreneens 118
Table 2-105 — Stereoscopic_program_info deSCIIPLOT SYNMEAX ...c..ccuerverrererierieterienientenieeieeieeneetenteste st stesiesreeseensensenaens 118
Table 2-106 — StereoScoPIC_SEIVICE LYPE VAIUES ....ccveruirtirieruieiieieiertinterie ettt sttt sttt et st et st st sbe bt eee et enenaens 119
Table 2-107 — Stereoscopic_video info deSCTIPIOT SYMEAX .....c..evuertiriirireririeietentente sttt ettt ettt sbe e eseeaeneens 119
Table 2-108 — Upsampling factor VAIUES .......cccecuiriiriiriiinirietectesestesic ettt sttt ettt sttt naens 120
Table 2-109 — EXteNSION AESCTIPLOT ......euiruirueeuieitetitertestesteete ettt st et sttt est ettt st bt bt ebeeas et ebesaesbesbeebeeseentensenaens 120
Table 2-110 — Extension deSCriptor taZ VAIUES .......ccviieiieiiiieeiieiiieeteestee et e steesteesebeesaeesebeessseessseessseessseessseessseensseenns 123
Table 2-111 — Transport_profile  deSCIIPLOT SYNMEAX .....ccueerivieeriieriiieeiteentteeiteesteeeseesteessaeessseesseessseessseesseessseessseessseenns 124
Table 2-112 — Transport Profile VAIUES. ......ccccviieriieiiieeiie ettt ctte et et e et e st e s teesebeesbeessbeessbeessseeasseessseessseesssesnsseenns 124
Table 2-113 — HEVC VIAEO AESCIIPIOT .. eeevieiiieeiieiiieeieeeieeeteestteeteesteeeteesebeessaeessseessseessseessseessseensseessseessseesssesnseens 125
Table 2-114 — Semantics Of HDR_ WG _IAC....ccuiiiiiieiiiiiieeiie st eieeciee et e st e st e steesteesebeesnaeessseessseessseessseesssesnsseenns 127
Table 2-115 — HEVC timing and HRID deSCIIPLOT. ......cccuiiiiieeiieiiieeiieeiieeieesteeeteeseteessteesebeessseessseessseessseessseessseesseenns 127
Table 2-116 — Adaptation field eXtenSiON AESCTIPLOT. ......eeicvieeriieriieeiieeeiteeiteesteeeteesbeeeteesbeesaeessseessseessseessseessseessseens 128
Table 2-117 — HEVC 0peration POINt AeSCIIPIOT .......uieuieriieeiieiiieeiteesteesteesteesteeseseessseesssesssseesssesssseessseessseesssessssesnns 129
Table 2-118 — HEVC hierarchy eXtension deSCIIPIOT. .....uiiiuiieiiieiiieeitieeiieeitesieeeieesteeeteesreesseessbeessseessseessseessseasseenns 131
Table 2-119 — Semantics of extension dimension Dits...........ccceiiiriiiiiiirieiie ettt 131
Table 2-120 — Green eXteNSION AESCIIPIOT ...eciviieiieiiieetieeieeeiteesteeeiteesteesteesbeesseessseesseessseessseessseessseessseessseessseensseenns 132
Table 2-121 — MPEG-H 3D aUdio deSCIIPLOT .......ccviitiriiriirieeiieitetetestestesie ettt sttt sttt et s st st sbe st enbenaens 133



Table 2-122 — MPEG-H 3D audio cOnfig deSCTiPLor........cccueiiriiriiiiriniereeitetetcie sttt sttt naea 133

Table 2-123 — MPEG-H 3D audio SCENE dESCIIPLOT ......cc.eeeeuiiiiniiniiniinieeiceiietetentesteete sttt ettt st st ettt ensenensenresaens 134
Table 2-124 — MPEG-H 3D audio text 1abel deSCTIPLOT .......c..coviriiriiriririeieieiene sttt sttt 137
Table 2-125 — MPEG-H 3D audio multi-stream deSCIIPLOT........ccevuiruirereeieietenienienienieeieeteteee sttt eeseeeneenrenaens 139
Table 2-126 — MPEG-H 3D audio DRC and Loudness deSCriptor() .........ccverurrruerierieniieieeieeiesieeseenseeee e seeseeeneeenes 140
Table 2-127 — MPEG-H 3D audio command deSCIIPLOT .........c..coiririrereeieienienienesiesieeiteeetente sttt eee e neesre e 142
Table 2-128 — Quality eXtenSION AESCIIPLOT.......ccuirtirtirtirtieteitetertente sttt ettt sttt sbe ettt e ae st e sbesaeebeeaeessensesenbenaens 143
Table 2-129 — Virtual segmentation dESCTIPLOT .......cc.evuirireeiirieriirie sttt sttt sttt ettt st e see ettt eeseeentenrenaens 144
Table 2-130 — HEVC tile SUbStream deSCIIPLOT . ......cc.evuirireeiiiiriinierieeieeieeit ettt sttt ettt ettt sttt s et enbe e 145
Table 2-131 — HEVC SUDIEZION dESCIIPLOT .....cvitirtiriiriieieeiieientenie sttt ettt sttt ettt et st b et sbe et easeaentesbenaens 146
Table 2-132 — JPEG XS VIACO ESCIIPLOT ....cueevieiiieieiiieitiettete et etteeteesteesteeaeesaeseeesseeseesseesseessesssesseessesssesssesssesseesseenes 148
Table 2-133 — VVC VIAEO AESCIIPIOT......eeitiiitieiieiiiteiieecteeteete et e etteeteesteesseesaeesaesseesseesseesseesseessessseseesseessesssesssesseenseenes 150
Table 2-134 — Semantics 0f HDR_WECG IAC......cuiiiiiiiiiiiieiieiieieeeeste ettt ste bt v eevestaestaeste e seesseesaesseesaeeseenns 151
Table 2-135 — SDR widely used video property COMDINATIONS ..........ccverreeriieriiiieieesieerteereeereeeesteesreesseeseesaeseeesseesseenns 152
Table 2-136 — WCG widely used video property COmMDINAtIONS. ........ccueceeriieriiiieieeeieienieeteereeeesteeseesseeseesaeseeesseesseenns 152
Table 2-137 — HDR/WCG widely used video property COmMDINAtIONS ..........ccvieviieiereieriieriereeiesieesieesseeneesneseeesseesseenns 152
Table 2-138 — NO INAICALION. ....e.eiteitietieie ettt ettt sttt e a et et e be st e eb e e bt eb e e st emt e s e st e ebesbeebeeneensensesenbennens 153
Table 2-139 — VVC timing and HRD deSCIIPLOT .........ceiiuieriieiieiieeeeeeesteete e eteseeesteeseesbeeeseesaesreesseesseessesssesseesseesseenns 153
Table 2-140 — EVC VIAEO AESCIIPLOT ......viitiiiiieiieiieteiteesteesteeteeeteetteeteesteesseesseesaesseesseesseesseessesssesssesseesseessesssesssessseseenns 154
Table 2-141 — EVC timing and HRD dESCIIPLOT ........ccuiiieriieiieiieieeeesieesteeteeeteseeesaeesseesseessesssesseessaesseessesssesssesseesseenns 156
Table 2-142 — LCEVC VIAEO QESCIIPLOT ....uviivieiieeriiiieiieeiteestieteeteeteeteesteesseessessaessaesseesseessesssesssesssesseessesssesssessessseessesnns 157
Table 2-143 — LCEVC lINKAZE AESCIIPIOT .....eeutiiirtirtirtieiieieeitetenteste ettt ettt st st saeeae et et esae st b sae bttt esensenbenaens 157
Table 2-144 — Media Service Kind deSCTIPLOT ...c..covivuiriirieieieienterie sttt ettt sttt ettt et see ettt eentenbenaeas 158
Table 2-145 — media_ desCTiption flag ........cccouiririiiiiriiicic ettt st sttt be e 159
Table 2-146 — Media tyPe INAICALOT. .....c..eeutiieiitirtieterieete ettt sttt ettt et sttt sa ettt et e te st e b saeebeeaeeasessesenbenaens 159
Table 2-147 — ID _1eN@th COAR ....cuiriiriiiiiiiiiieieet ettt sttt sttt et st b et ebe et et aentenbenaens 159
1o (I e D B 1< USSR 159
Table 2-149 — configuration tYPe VAIUES ........cc.eviririririeieieienerte ettt sttt ettt ettt be et ebe et et aentesbenaeas 160
Table 2-150 — 1ang 1€ INAICAIOT ......ccuerueiuiiiiiiiertiecrtcett ettt ettt sttt sttt et et st bt bttt eaeease s entenbenaens 160
Table 2-151 — Media SErVICE tYPE VAIUES ....c.couiruiriiriiriiiiieeeietenteste sttt ettt sttt sttt et e ae st sbe bbbt ease s entenbenaens 160
Table 2-152 — Carriage of individual ISO/IEC 14496 streams in Rec. ITU-T H.222.0 | ISO/IEC 13818-1 ......ccccuc.u.. 170
Table 2-153 — Section syntax for transport of ISO/IEC 14496 Stream..........ccccoeverinereeierienienenenenieeeeeereeenrenieneens 175
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/TEC 138181 .ottt sttt ettt b e s bt bt e st e s e et e bt ebeebeeaees e et e s e b e seeebeeaeeneeneensensesaeanes 179
Table 2-155 — Metadata ACCESS UNIt WIAPPET.......cccviiiiiiieitieiietieeteeeesteesteeteeteeeeesteesseesseesseessesssesseesseessesssesssessessseenns 185
Table 2-156 — Metadata AU CElL .......coeiiiiiiiiiiiereet ettt ettt ettt be sttt se et nbe e 185
Table 2-157 — Cell fragment INAICAtION ..........eecuieiiiie ettt et e ee st e seee st esseeeseesaesseesseenseensesnnesseesseenseenes 185
Table 2-158 — Section syntax for transport 0f Metadata............occvvvieiiiieiiei e e e 186
Table 2-159 — Section fragment INAICATION. ........eecvireierierieri ettt te e ste st e st esteeeseesaesseesseesesnsesnsesneesseenseenes 187
Table 2-160 — View and dependency representation delimiter NAL UNIt .....c..ccccvirireriniiiienienenineneeeeceieieneene s 196
Table 2-161 — Implied hierarchy layer index if no hierarchy descriptors are used...........ceccveveerierienieseeieerieseeeene, 216
Table 2-162 — Green access UNit SECHION SYNMEAX ....ververurerurertieieeteetesteesteesseesesaesstesseasseanseassesssesseesseessesssesssesssesseesseenes 223
Table 2-163 — GIEEI ACCESS UMIL.....evirterueeuieitetetentintesteeteetteut et et esbe st e etesbeeaeestest e be s bt abesbeebeestessensestenbesbeebesaeessensentensenaens 223
Table 2-164 — QUALILY ACCESS UNIL ...eeeviieiiiiiiiieiie ettt eiteeiteeieeetteeteesbeeeteesstaeesseessbeeesseesnseeanseesnseeasseesnseessseesssesnseenns 226
Table B.1 — DSIM-CC SYNTAX....eccuvieriieeiireeiieestieestteertreestteestaeesseesssaeesseesssaeesseesseeassessssseessessnsesensesssseesssessssesessessssesssseesns 243
Table B.2 — Command_id assSi@Ned VAIUES .........ccuiiruiieiiieiieeiieeiieeieeeeeeiee et eeteesteeebeessbeeenseessseeenseesnseeesseesnseessseesns 243
Table B.3 — DISM=CC CONIOL......iiuiiiiiiiiiitieteete ettt ettt ettt sa e e sb e e bt ea bt ee e ebeesb e e bt e beenbesaeesaeenbeenaeenee 244
Table B.4 — Select M0Ode asSi@Ned VAIUES ..........cecuiiiriiieriieeiie et eite et eee et e et e steeebeesteeenbeesssaeenseesnsaeesseesnseassseesns 245
Table B.5 — DSM-CC ACKNOWICAZEIMENT ........eeeruiieiieeiiieeitieeiieeiteeteeeiteeiteeteeeteestaeeseessseeesseessseesnseesnseeesseesnseessseenns 246
Table B.O — TIME COAR ....eouiiiiiiieiiieiteetteet ettt ettt h e b ettt e st sheesb e et em bt ea e ebeesb e e b e e bt embesaeesbeenaeeneeenee 247
Table C.1 — COMPOSItE AESCTIPLOT ....eeevvieeieeitieeiteeeireertteesteeerteeetaeesteeetaeeseestaeesseeasseeesseesnseeanseessseesnseesnseeessessseenseesns 253
TaDIE C.2 — SUD-AESCIIPLOT ..cuviiiutiieiieetieette ettt eiee et e etteeteeeteeesbaeebeesstaeesseesasaeasseesnseeenseesnseaanseesnseeanseesnseessseesnsesnsseenns 253
Table C.3 — Program association table bandwidth usage (bit/s) Number of programs per transport stream.................. 254
Table C.4 — Program map table bandwidth usage (bit/s) Number of programs per transport stream............cccceevveenneenns 254

-6-



Table D.1 — Re-MUltipleXing SAtCEY . .....cc.eeiuieierieiieriiere ettt ettt s te et e st e et e e et emeeeeeeste et e e teenteeseesneeseeeseeneeenes 261

Table E.1 — PES packet header Xample .........cooeiiiiiiiiiee ettt ettt ettt et s e et e nae e 265
Table S.1 — J2K Access unit elementary stream NEader ..........c.ooiiiiiiiiiieiee e 296
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 15444-1:2010) c..eevuiieiiriiieiiiienieeeteseeit ettt sttt sttt sttt sttt ettt st 301
Table T.1 — 'codecs' parameter values for some specific stream_type Values ..........cccoccvevieiirienienieeee e 303
Table U.1 — Variable field length notation eXample............ccoooiiiiiiiiieeee et 305
Table U.1bis — Table U.1 in equivalent full NOtAtION ..........coeiiiiiiiieiieeee e e 306
Table U.2 — TEMI QCCESS UMt ......c.eieuiiitietieieeieee e eite st et ettt et e st et et e tesseesseessea st emseemeeeseeeseeteenseentesnsesneesneeseeneeenes 306
1o (R B TN e [T 0 10 103l ST RR 307
Table U.4 — TEMI 10CAtION AESCIIPIOT ... .cuiirtieiiiieiierieeriteteeteettesteesteesteesesstesseesseeseesseessesssesseessessseessesssesssesseesseensenses 308
Table U.5 — TEMI URL SCHEIME LYPES ...eeuveevieiieieiieriieriiertieteestesttesteesseesesssesssesseesseessesssesssesssessesssesssesssesssesseessesssesnes 308
TabIe U.6 — TEMI SEIVICE tYPCS...uvieureerierierieeieeieitesteestteseestesssesssesseeseessesssesssesseesseesseassesssesseessesssesssesssesssesseesseensenses 309
Table U.7 — TEMI DaS@ URL QESCIIPLOL. ... .ccueeiiiieiierieeriieiieieeetesteesteesteessesstessaesseesseesseessesssesseessesssesssesssesssesseesseensenses 309
Table U.8 — TEMI tIMEIINE AESCIIPLOT ...eeuvieiieiieieiierieeiti et et etesteesteesteesessaessaesseesseesseessesssesseesseessenssesssesseesseenseensenses 310
Table U.9 — TEMI MPEG-H_3dAudio_extStreamID deSCIIPLOr .......cvevvieriieieiieiieniieieere e sieesteereesseseneseeeseeesseeseens 312
Table U.10 — BOUNAAIY AESCIIPIOL. .. ...ictietieiieieeieiteseesteeteeteestesteesteeseessessaesseesseesseesseessesssesseesseessenssesssesssesseesseensennes 313
Table U.11 — sequence number length code iNterPretation..........cueeverieerieecieiieiiesieerie e eeeeee e eseesesreseaesreesseenseenns 313
Table U.12 — Labelling DESCIIPLOT ......ccvvetieieeieeieitesieestteteeteestesseesseesseessessaessaesseesseessesssesssesseessesssesssesssesssesseesseensenses 314
Table U.13 — label _length coOde INtErPretation.........c.cceeruieriieiieieeiesieesteeteetestesreesseeseesaeessesseesseesseessesssesseesseesseessenses 314
Table U.14 — 1aDEL LYPE VALUECS ....c..eeiieiieiieiieieeieitesieeste et ete et e steesteebeessessaessaesseesseesseessesssesseesseessenssesssesssesseesseensennes 314
Table U.15 — HEVC tile substream af deSCIIPLOr .........eeiuiiiieiieieet ettt ettt ettt eeeesree e e seeeeeenes 315
Table W.1 — JPEG XS Access unit elementary stream header (jxes header) ..........coocoeiiriiiiniinieiieeee e 319

List of Figures

Figure Intro. 1 — Simplified overview of the scope of this Recommendation | International Standard.......................... xviii
Figure Intro. 2 — Prototypical transport demultiplexing and decoding example...........ccoceriiriiiieiiinienieieeeeee e XX
Figure Intro. 3 — Prototypical transport multipleXing eXamPle........cceeoueriiiiirieriei e XX
Figure Intro. 4 — Prototypical transport stream to program Stream CONVETSION ......cc.eecueeeeeeiertierteenieeieeeeseeseeseeeneeeeeens XX
Figure Intro. 5 — Prototypical decoder for program SIrEAMS. .......cc.eeuerieiierierieeie ettt ettt siee b e seeenee e eaee e XXi
Figure 2-1 — Transport stream system target decoder NOtAtION. .......cc.evuiiiiiiirieiiee e 16
Figure 2-2 — Program stream system target decoder NOAtION ..........c.oeouiriiiiiiienieie et 63
Figure 2-3 — Target background grid descriptor diSplay @re@..........ccvecvercierierienieniieie ettt sseesae s e 84
Figure 2-4 — Media Service Kind Descriptor semantics at program 1eVel...........ccooceeiirieiiccieiiieiieseee e 163
Figure 2-5 — Media Program Kind Descriptor semantics at elementary stream level .........ccccocevevininienininenenenene. 164
Figure 2-6 — T-STD model extensions for individual ISO/IEC 14496 elementary Streams...........ccoccvevvverveeveevenneneens 171
Figure 2-7 — T-STD model for ISO/IEC 14496 CONtENL.......c.eccveeererierieniierieeteeteetesteesseeseetessaessaesseesseessesssesssesseensenns 176
Figure 2-8 — P-STD model for ISO/IEC 14496 SYSteMS StrEAMN ........ccueruierrierieieeieriiesieeseeseesnessresseesseesessesssesseesseens 179
Figure 2-9 — Timing model for delivery of content and metadata............c.ecvevieciieienieniee e 182
Figure 2-10 — Delivery of metadata in PES PACKELS ........ccveiiieiiiiiiiie ettt eseens 183
Figure 2-11 — Metadata signalling and referenCINg ..........ccuecvieriieiieriieiierierte et eee e esteeseeeessaeseaesseesseesseessesssessaenseens 189
Figure 2-12 — Metadata decoding in the STD........c.occiiiiiiieiieieeie ettt ettt ssaessaesseeseessesssesssensaenseens 189
Figure 2-13 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 video........cccceveerieneriinienieiene 193
Figure 2-14 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 vid€0 .......ceioeerienieniiiieieceiee 195
Figure 2-15 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 video with scalable video sub-

|03 L3 U2 1 0 SRRSO 196
Figure 2-16 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with scalable video sub-

|03 L3 (T2 1 0 SRR 199
Figure 2-17 — T-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with MVC video sub-

|03 L3 (T2 1 0 USRS 201
Figure 2-18 — P-STD model extensions for Rec. ITU-T H.264 | ISO/IEC 14496-10 Video with MVC video sub-
DIESEIEAIMIS. ...ttt ettt bbbt at ettt bt e bt e bt e st e st et et e bt eh e bt e bt ea b et et e bt ekt eb e eh e e et et e e bt bbbt ebt et e e ee 205
Figure 2-19 — T-STD model extensions for ISO/IEC 14496-17 teXt StrEAMS........cccuerrrerreerieeiienrerieseesseesseereesneseeenseens 207
Figure 2-20 — T-STD model extensions for single layer HEVC..........ccooiiiiiiiiiiieieeiceee et 210



Figure 2-21 — T-STD model extensions for layered transport of HEVC temporal video subsets...........cccccevverrerennnne 212

Figure 2-22 — T-STD model extensions for bitstream-partition-specific CPB operation............ccccceevvveeiercienieneeneeennnne 214
Figure 2-23 — T-STD model extensions for transport of HEVC tiles through individual ESs .........ccccccccoeninininennnne. 218
Figure 2-24 — T-STD model extensions for transport of HEVC tiles in a common ES using AF descriptors................ 220
Figure 2-25 — T-STD model extension for transport of HEVC tiles in a common ES ignoring AF descriptors............. 222
Figure 2-26 — T-STD model extension for Green aCCess UNILS.........ccveriieriieierieriiesieeieeteeeesieesseesseeseseesseesseasseenseennens 224
Figure 2-27 — Transport stream system target decoder for multiple audio elementary streams ..........cccccoceeerercrennenne. 226
Figure 2-28 — Quality Access Unit decoder processing model...........cocueiiiiiiniinieiiieieeie e 227
Figure 2-29 — T-STD model extensions for single 1ayer VVC .......ccocooiiiiiiiiiiieeee e 229
Figure 2-30 — T-STD model extensions for layered transport of VVC temporal video subsets..........ccoceveereenieenieennene 231
Figure 2-31 — T-STD model extensions for single layer EVC ........cccoooiiiiiiiiiiee e 234
Figure A.1 —32-bit CRC decoder MOAel..........ooiiiiiiiiiiiiieiieie ettt sttt ettt st be et et enne s 238
Figure B.1 — Configuration of DSM-CC appliCation...........ccueiieriiriiriiiii ettt sttt st 241
Figure B.2 — BSM-CC bitstream decoded as a stand-alone bitStream............cccceveeiieeiiinieniinienieecc e 241
Figure B.3 — DSM-CC bitstream decoded as part of the system bitStream ...........cocceeveroiiiieneniineicccececeeeee 242
Figure C.1 — Program and network mapping relationsShips .........coccoieeiiiiiiiiiienieeeeee e 251
Figure D.1 — Constant delay MO ..........cocuiiiiiiiiiiiee ettt sttt st sbe et et e 256
Figure D.2 — STC recovery USING PLL .....c..ooiiiiiieieeeeee ettt sttt et ettt e b et et enne s 260
Figure F.1 — Transport stream SYNtax diQGIAM .........cceecuieeuirierierieniierieesteetesttesseesteeseesesssesseesseesseessesssesssesseesseensesssens 266
Figure F.2 — PES packet SYNtax diQGIam........c.cccueruieriieiiirieiiesiesieesieetestestesttesteeseensessaessaessaesseensesnsesssesssesseessesnsennsens 267
Figure F.3 — Program association SECtioN dIQGIAM ... ........ccueeuerierieriieieeteeeeettesteeteeteeeteseaesseesseeseensesssesssesseesseensennsens 267
Figure F.4 — Conditional access SECtioN dIAZIAIMN .........ccuiecverierieriierieeieeteeeeeteesteeteeteeeteseaeseeesseeseenseessesssenseaseensennsens 267
Figure F.5 — TS program map SECtion dIQZIAIM ........cc.eeiuieiiirieiieriesieerie et etesttesteeteeteeaeseaessaesseeseensesssesssesseesseensennsens 268
Figure F.6 — Private SECtiON IAZIAIM .........ccuieiereiertietieteeteetesitesteesteesteetesseesseeseenseenseansesssesseesseenseansesssesssesseaseensennsens 268
Figure F.7 — Program Stream diaQ@Iam ............c.eeveriieriieiieeieeieste st et eteeteetesseesteesteensesssesssesseesseenseansesssesssesseessesnsennsens 269
Figure F.8 — Program stream map diagIamm .........coouieiuieuieiieieiie ettt ettt et eseeseeesbe e beemte et e eneeeneenseenseenneas 269
Figure J.1 — Sending system streams over a jitter-inducing Network ............cooceiieiiiiiiniiieeee e 274
Figure J.2 — Jitter-smoothing using network-1ayer timeStamps .........cccoeeriieierienieiee et 274
Figure J.3 — Integrated dejittering and MPEG-2 decOdiNg .........ccoeiiiiiiiiiiiiiiiieieeeeeee et 275
Figure R.1 — Example of ISO/IEC 14496 content in @ program SrEAIMN .........cceerueerueerueeuereesieereeeneeeeeeeeeneesseesseeseenens 290
Figure R.2 — Example of ISO/IEC 14496 content in a tranSport SIrEAIMN.........cc.eerueerueeiueeieeeiesieereeeneeeeeeeeeeeseeeneeeeeeneens 291
Figure R.3 — Usage of MPEG-4 in a transport stream with BIFS scene referring to native PES ................coocniiie 292
Figure R.4 — Usage of MPEG-4 in a transport stream with an ODUpdate descriptor carrying an image ObjectDescriptor
T EHE PIMIT ottt ettt b e bt e h et e e bttt e bt bt eh e e st ea et e et e e bt sb e eb e eaeen b et et e nbesbeebeenean 293
Figure S.1 — Structure and order of JPEG 2000 aCCESS UNILS.......c.eevvieeviiiierieriierieerieeteeeesieesteesseesseessesssesseesseessesssessenns 298
Figure S.2 — T-STD model extensions for J2ZK VIAE0.........ccceeieriieiiiiiiiiieiiereece ettt siee e sveeseennesnne e 299
Figure U.1 — Stream partitioning into 2 and 5 SECONA SEZMENLS ........ccververrereereerreeieeeereeseereeseesessresseesseesseesseseenns 313
Figure V.1 — [llustration of HEVC tiled encoding of panoramic content beyond UHD............cccccveiivienienienieeieenenns 316
Figure V.2 — Example of HEVC tile substream identifiCation ............ccoccueiieriieniieniieiesieciesieeie e eve e e e esaeeee e e 317
Figure V.3 — Example of subregion layout for a 3 X 3 ROL......cccccveiiiiiiiiiiiiieciee ettt 317
Figure W.1 — Structure and order of JPEG XS QCCESS UNILS .....eervieiiriiiiieiierieesieeteeeeeteesteesseesseessesssesseesseesseessesssesnenns 320
Figure W.2 — T-STD model extensions for JPEG XS VId@0.......cccccveeiiiiiiienieiieie ettt sreesaeeaeesnesnne e 322



		2026-04-19T18:41:19+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




