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Foreword

3(E)

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

act1v1ty ISO and IEC technical committees collaborate in f1elds of mutual interest. Other 1nternat

ional
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The procedures used to develop this document and those intended for its further mainter
are described in the ISO/IEC Directives, Part 1. In particular, the different appreval cr
needed for the different types of document should be noted. This document‘\was draftg

the

ance
teria
d in
s or

accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iSe.org/directiv
www.iec.ch/members_experts/refdocs).

ISO and IEC draw attention to the possibility that the implementation of this document may involy
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicabil

e the
ty of

any claimed patent rights in respect thereof. As of the date of publicatigi‘of this document, ISO and IEC

had not received notice of (a) patent(s) which may be required to ithplement this document. How
implementers are cautioned that this may not represent the latestjinformation, which may be obt
from the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and [EC
not be held responsible for identifying any or all such patentrights.

Any trade name used in this document is information_givenh for the convenience of users and doe
constitute an endorsement.

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

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techn
Subcommittee SC 29, Coding of audiv; picture, multimedia and hypermedia information.

Alist of all parts in the ISO/IEC23090 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 stanc
body. A complete listing of these bodies can be found at www.iso.org/members.html
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Information technology — General video coding —

Part 1:
Essential video coding

AMENDMENT 1: Green metadata supplemental enhanceren
information

Clause 2
Add the following normative references:

Rec. ITU-T H.273 | ISO/IEC 23091-2, Information technology — Coding-independent code points — P|
Video

ISO/IEC 23001-11, Information Technology — MPEG Systems tethnologies — Part 11: Energy-eff|
media consumption (green metadata)

3.71, Note 1 to entry

Replace "Annex A" with "Annex B".

6.4.4

Delete "The neighbouring blockiis‘¢oded in intra or intra block copy mode".

7.2

Delete “(i.e., the position of the payload_bit_equal_to_one syntax element)”.

7.3.2.8

Delete-the following:

nrt 2:

fcient

rbsp_stop_one_bit /* equal to 1 */ f(1)

7.3.2.9

Delete the following:

alignment_bit_equal_to_one /* equal to 1 */ | f(1)

7.3.8.3
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Replace:

coding_unit( x0, y0, log2CbWidth, log2CbHeight, ctDepth, cuQpDeltaCode)

with:

coding_unit( x0, y0, log2CbWidth, log2ZCbHeight, ctDepth, cuQpDeltaCode, treeType,
predModeConstraint )

7.3.84

Add § comma after “treeType” in the first line.

7.3.8)5
Replace:

—e

(isSplit | | CuPredMode = = MODE_INTRA | | cbf_cb | | cbf_cr) &&
reeType != DUAL_TREE_CHROMA )

—

with

if ( (isSplit | | CuPredMode = = MODE_INTRA | Jxcbf_cb | | cbf_cr ) &&
reeType == SINGLE_TREE) | | treeType = = DUAL_TREE-LUMA )

—

7.4.3)8

Delefe “rbsp_stop_one_bit shall be equal tox1\.”

7.4.39

Delefe “alignment_bit_equal.te’one shall be equal to 1.”

7.4.9.8
After] the bullet “bog2CbWidthTemp is less than 2” add another bullet with text
“ratipWH is-greater than 2”.

After| the'bullet “log2CbHeightTemp is less than 2” add another bullet with text “ratioWH is greater
than [2™

7.4.9.4
Replace “PRED_MODE_CONSTRAINT_INTRA” with “PRED_MODE_CONSTRAINT_INTRA_IBC".

8.3.1
Replace, in Formula (163), “/” with “+”.
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Replace “RefPicList0[ refldxL0 ]” with “RefPicList[ O ][ refldxLO0 ]”".

Replace “RefPicList1[ refldxL1 ]” with “RefPicList[ 1 ][ refldxL1 ]".

8.5.2.1

Delete “Let the variable LX be RefPicListX, with X being 0 or 1, of the current picture”.

8.5.2.3

Replace “RefPicListX” with "RefPicList[ X ]”.

8.5.2.3.9
Replace “RefList0” with “RefPicList[ 0 ]”.

Replace “RefPicList[ 1 ]” with “RefPicList[ 1 ][ 1]".
Replace “currPocDiffL.0” with “currPocDiffL0_0".
Replace “currPocDiffL.1” with “currPocDiffL0_1".

Replace “RefPicList0” with “RefPicList[ 0 ]".
Replace “RefPicList1” with “RefPicList[ 1%

8.5.2.4.1

Replace “RefPicListX” with “RefPicList[ X ]”.

8.5.24.3

Replace “RefPickistX” with “"RefPicList[ X ]”.

8.5.2:5
Replace “RefPicList0” with “RefPicList[ 0 ]”.

Replace “RefPicList1” with “RefPicList[ 1 ]"

8.54.2
Replace “RefPicListX” with "RefPicList[ X ].

8.7.3

© ISO/IEC 2023 - All rights reserved
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Replace, in Formulae (1056) and (1057), “-5” with “~9”.

8.74.2

Add the following input parameter:

a variable trType specifying the transform kernel type.

In the first paragraph, replace “Type” with “type”.

8.8.2|3

Replace, before Formula (1136), the following:

with

IIf refldx0LO is equal to refldx0L1 and refldx1L0 is equal to refldx1L1, the following applies:

If RefPicList[ O ][ refldx0LO ] is equal to RefPicList[ 0 ][ refldx1L0 | and\RefPicList[ 1 ][ refldx0L1 ]
ik equal to RefPicList[ 1 ][ refldx1L1 ], the following applies:

Replice, before Formula (1137), the following:

with

(therwise, if refldx0LO is equal to refldx1L1 and refldx@L3is equal to refldx1LO0, the following
dpplies:

(therwise, if RefPicList[ O ][ refldx0LO ] is equalkto RefPicList[ 1 ][ refldx1L1 ] and RefPicList[ 1 ]
[[refldxOL1 ] is equal to RefPicList[ O ][ refldx1L:0 ], the following applies:

Replace, before Formula (1191), the following;:

with

If refIdxOLO is equal to refldxOL1 and;refldx1LO0 is equal to refldx1L1, the following applies:

IIf RefPicList[ 0 ][ refldx0LQ()is equal to RefPicList[ O ][ refldx1L0 ] and RefPicList[ 1 ][ refldx0L1 ]
ik equal to RefPicList[ 1 ([ refldx1L1 ], the following applies:

Repldce, before Formula(11192), the following:

with

therwise, if réfldx0LO is equal to refldx1L1 and refldx0L1 is equal to refldx1L0, the following
dpplies:

therwise, if RefPicList[ 0 ][ refldx0LO ] is equal to RefPicList[ 1 ][ refldx1L1 ] and RefPicList[ 1 ]
reffdx0L1 ] is equal to RefPicList[ 0 ][ refldx1L0 ], the following applies:

8.8.3.4

Replace, after Formula (1229), the following:

If refldx0LO is equal to refldx1L0 and refldx0L1 is equal to refldx1L1 or if refldx0LO is equal to
refldx1L1 and refldxOL1 is equal to refldx1L0, the variable bS is derived as follows:

© ISO/IEC 2023 - All rights reserved
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with:

— If RefPicList[ 0 ][ refldxOLO ] is equal to RefPicList[ 0 ][ refldx1L0 ] and RefPicList[ 1 ][ refldxOL1 ]
is equal to RefPicList[ 1 ][ refldx1L1 ], or if RefPicList[ O ][ refldx0LO ] is equal to RefPicList[ 1 ]
[ refldx1L1 ] and RefPicList[ 1 ][ refldxOL1 ] is equal to RefPicList[ O ][ refldx1LO0 ], the variable bS
is derived as follows:

Replace, before Formula (1230), the following:

— IfrefldxOLO is equal to refldx0L1, the variable bS is derived by:
with:

— If RefPicList[ 0 ][ refldx0LO ] is equal to RefPicList[ 1 ][ refldx0L1 ], the variable bS(s derived py:
Replace, before Formula (1231), the following:

— Otherwise, if refldx0LO is equal to refldx1L0 and refldxOL1 is equal to refldx1L1, the variable bS is
derived by:

with:

— Otherwise, if RefPicList[ 0 ][ refldx0LO ] is equal to RefPicList["0"][ refldx1L0 ] and RefPicLis
[ refldxOL1 ] is equal to RefPicList[ 1 ][ refldx1L1 ], the variablé bS is derived by:

—
—

[y
[—

Replace, before Formula (1232), the following:

— Otherwise, if refldx0LO is equal to refldx1L1 and refldx0L1 is equal to refldx1L0, the variablebS is
derived by:

with:

— Otherwise, if RefPicList[ 0 ][ refldxOLO-Jis equal to RefPicList[ 1 ][ refldx1L1 ] and RefPicLis
[ refldxOL1 ] is equal to RefPicList[ 0°}[-refldx1LO0 ], the variable bS is derived by:

—
—

[y
[—

8.8.4.5

Replace “Otherwise, (availableL is equal to TRUE), samples recPictureOut are derived as follows”|with
“Otherwise (availableL is-equal to TRUE), for y = 0..blkHeight — 1, samples recPictureOut are derivied as
follows”.

Replace “Otherwise (availableR is equal to TRUE), samples recPictureOut are derived as follows”|with
“Otherwise (availableR is equal to TRUE), for y = 0..blkHeight — 1, samples recPictureOut are derivied as
follows”.

ReplaceAfavailableT is equal to FALSE, for x = -3..blkWidth + 2 and, samples recPictureOut are defived
as follows” with “If availableT is equal to FALSE, for x = -3..blkWidth + 2, samples recPictureOyt are
derived as follows”.

Réplace Formulae (1337), (1338) and (1339) with the following:

recPictureOut[ xCtb + x, yCtb — 3 ] = recPictureOut[ xCtb + x, yCtb + 3 ] (1337)

recPictureOut[ xCtb + x, yCtb — 2 ] = recPictureOut[ xCtb + x, yCtb + 2 ] (1338)

© ISO/IEC 2023 - All rights reserved 5
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recPictureOut[ xCtb + x, yCtb — 1 ] = recPictureOut[ xCtb + x, yCtb + 1] (1339)

Replace “Otherwise (availableT is equal to TRUE), samples recPictureOut are derived as follows” with
“Otherwise (availableT is equal to TRUE), for x = 0..blkWidth - 1, samples recPictureOut are derived as
follows”.

Add the following after Formula (1342):

— IfavailableL 1s equal to FALSE, for y = yCib - 3.yCib — I, samples recPicturegut are derived as

fpllows:

fecPictureOut[ xCtb - 3, y | = recPicture[ xCtb, y | (1477)
fecPictureOut[ xCtb - 2, y | = recPicture[ xCtb, y ] (1478)
fecPictureOut[ xCtb — 1, y ] = recPicture[ xCtb, y | (1479)

— (therwise (availableL is equal to TRUE), for y = yCtb — 3..yCtb — 1, samplesaqecPictureOut are derived

ds follows:

fecPictureOut[ xCtb — 3,y | = recPicture[ xCtb - 3,y | (1480)
fecPictureOut[ xCtb - 2, y | = recPicture[ xCtb - 2,y ] (1481)
fecPictureOut[ xCtb - 1, y ] = recPicture[ xCtb - 1, v} (1482)

— Iff availableR is equal to FALSE, for y = yCtb =\3:yCtb - 1, samples recPictureOut are derived as
fpllows:

fecPictureOut[ xCtb + blkWidth + 2,y | =
recPicture[ xCthw blkWidth - 1,y | (1483)

fecPictureOut[ xCtb + blkWidth(# 1,y | =
recPicture[ xCtb + blkWidth - 1,y | (1484)

fecPictureOut[ xCtb # blkWidth, y | =
recPicture[ xCtb + blkWidth - 1,y | (1485)

— (therwise (availableR is equal to TRUE), for y =yCtb - 3..yCtb - 1, samples recPictureOut are derived
ds follows:

fecPictureOut[ xCtb + blkWidth + 2,y ] =
recPicture[ xCtb + blkWidth + 2,y | (1486)

recPictureOut[ xCtb + blkWidth + 1,y | =
recPicture[ xCtb + blkWidth + 1,y | (1487)

recPictureOut[ xCtb + blkWidth, y ] =
recPicture[ xCtb + blkWidth, y ] (1488)

Replace “If availableB is equal to FALSE, for x = -3..blkWidth + 2 and, samples recPictureOut are derived
as follows” with “If availableB is equal to FALSE, for x = -3..blkWidth + 2, samples recPictureOut are
derived as follows”.

6 © ISO/IEC 2023 - All rights reserved
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Replace Formulae (1343) to (1345) with the following:

recPictureOut[ xCtb + x, yCtb + blkHeight + 2 | =
recPictureOut[ xCtb + x, yCtb + blkHeight - 4 ] (1343)

recPictureOut[ xCtb + x, yCtb + blkHeight + 1 ] =
recPictureOut[ xCtb + x, yCtb + blkHeight - 3 ] (1344)

recPictureOut[ xCtb + x, yCtb + blkHeight | =
recPictureOut[ xCtb + x, yCtb + blkHeight - 2 ] (1345)

Replace “Otherwise (availableB is equal to TRUE), samples recPictureOut are derived.as follows”|with
“Otherwise (availableB is equal to TRUE), for x = 0..blkWidth - 1, samples recPictureQut are derived as

follows”,

Add the following after Formula (1348):

If availableL is equal to FALSE, for y = yCtb + blkHeight..yCtb + blkHeight + 2, samples recPictufeOut
are derived as follows:

recPictureOut[ xCtb - 3, y ] = recPicture[ xCtb, y ] (1489)
recPictureOut[ xCtb - 2,y ] = recPicture[ xCtb, y ] (1490)
recPictureOut[ xCtb — 1,y ] = recPicture[ xCtb, y} (1491)

Otherwise (availableL is equal to TRUE)jfor y = yCtb + blkHeight..yCtb + blkHeight + 2, sampples
recPictureOut are derived as follows;

recPictureOut[ xCtb - 3,y ] = recPicture[ xCtb - 3,y ] (1492)
recPictureOut[ xCtb - 2, y J:=@ecPicture[ xCtb - 2,y ] (1493)
recPictureOut[ xCtb =11, y | = recPicture[ xCtb - 1,y ] (1494)

If availableR is équal to FALSE, for y = yCtb + blkHeight..yCtb + blkHeight + 2, samples recPictureOut
are derived-as‘follows:

recPictureOut[ xCtb + blkWidth + 2,y | =
recPicture[ xCtb + blkWidth - 1,y ] (1495)

recPictureOut[ xCtb + blkWidth + 1,y ] =
recPicture[ xCtb + blkWidth - 1,y ] (1496)

recPictureOut[ xCtb + blkWidth, y | =
recPicture[ xCtb + blkWidth - 1,y ] (1497)

Otherwise (availableR is equal to TRUE), for y = yCtb + blkHeight..yCtb + blkHeight + 2, samples
recPictureOut are derived as follows:

recPictureOut[ xCtb + blkWidth + 2,y | =
recPicture[ xCtb + blkWidth + 2, y | (1498)

© ISO/IEC 2023 - All rights reserved 7
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recPictureOQut[ xCtb + blkWidth + 1,y ] =
recPicture[ xCtb + blkWidth + 1,y | (1499)

recPictureOut[ xCtb + blkWidth, y ] =
recPicture[ xCtb + blkWidth, y ] (1500)

8.8.4{6

Replace “Otherwise (availableL is equal to TRUE),” with “Otherwise (availableL is equal to TRUE), for
y = 0}.blkHeight - 1, samples recPictureChOut are derived as follows:".

Replace “Otherwise (availableR is equal to TRUE),” with “Otherwise (availableR is equal te-TRUE), for
y = 0f.blkHeight - 1, samples recPictureChOut are derived as follows:”.

Repldce “If availableT is equal to FALSE, and loop_filter_across_tiles_enabled_flag is'equal to FALSE, for
x = -B..blkWidth + 2 and, samples recPictureChOut are derived as follows” with “If\availableT is equal to
FALSE, for x = -3..blkWidth + 2, samples recPictureChOut are derived as follows*.

Repldce Formulae (1362) to (1364) with the following:

recPictureChOut[ xCtb + x,yCtb -3 ] =
recPictureChOut[ xCtb + x, yCtb + 3] (1362)

—

cPictureChOut[ xCtb + x,yCtb - 2] =
recPictureChOut[ xCtb + x, yCtb + 2 } (1363)

=

bcPictureChOut[ xCtb +x,yCtb - 1] =
recPictureChOut[ xCtb + x, y€tb + 1 ] (1364)

Repldce “Otherwise (availableT is equal to\TRUE),” with “Otherwise (availableT is equal to TRUE), for
x = 0}.blkWidth - 1, samples recPictureCiitOut are derived as follows:”.

Add the following after Formula (1367):

IIf availableL is equal to FALSE, for y = yCtb - 3..yCtb — 1, samples recPictureChOut are derived as
fpllows:

fecPictureChOut[ x€tb - 3, y ] = recPictureCh[ xCtb, y | (1501)
fecPictureChQut[ xCtb - 2, y ] = recPictureCh[ xCtb, y ] (1502)
fecPictureChOut[ xCtb - 1, y ] = recPictureCh[ xCtb, y | (1503)

DI

Otherwise {avaitabtet s equat to TROE), for y =y€tb="37yCtb—=1, samptes TecPictureChOutare
derived as follows:

recPictureChOut[ xCtb - 3, y ] =recPictureCh[ xCtb - 3,y | (1504)
recPictureChOut[ xCtb - 2,y | = recPictureCh[ xCtb - 2,y ] (1505)
recPictureChOut[ xCtb - 1, y ] = recPictureCh[ xCtb -1,y ] (1506)
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— If availableR is equal to FALSE, for y = yCtb - 3..yCtb - 1, samples recPictureChOut are derived as

follows:

recPictureChOut[ xCtb + blkWidth + 2,y ] =

recPictureCh[ xCtb + blkWidth - 1,y | (1507)

recPictureChOut[ xCtb + blkWidth + 1,y ] =

recPictureCh[ xCtb + blkWidth -1,y ] (1508)

recPictureChOut[ xCtb + blkWidth,y | =
recPictureCh[ xCtb + blkWidth - 1,y | 1

— Otherwise (availableR is equal to TRUE), for y = yCtb - 3..yCtb - 1, samples recPictureChOy
derived as follows:

recPictureChOut[ xCtb + blkWidth + 2,y ] =
recPictureCh[ xCtb + blkWidth + 2,y | (

recPictureChOut[ xCtb + blkWidth + 1,y ] =
recPictureCh[ xCtb + blkWidth + 1,y ] (

recPictureChOut[ xCtb + blkWidth,y | =
recPictureCh[ xCtb + blkWidth;y ] (1

Replace “If availableB is equal to FALSE, for x«= -3.blkWidth + 2 and, samples recPicture(]
are derived as follows” with “If availableB is“equal to FALSE, for y = yCtb - 3..yCtb - 1, sar
recPictureChOut are derived as follows”.

Replace Formulae (1368) to (1370) with-the following:
recPictureChOut[ xCtb + x, yCth'+ blkHeight + 2 | =
recPictureCliOut[ xCtb + x, yCtb + blkHeight - 4 ] (1

recPictureChOut[ xCth(+ X, yCtb + blkHeight + 1 ] =
recPictureChOut[ xCtb + x, yCtb + blkHeight - 3 ] (1

recPictureChQOut[ xCtb + x, yCtb + blkHeight | =

509)

t are

510)

511)

512)

hOut
hples

368)

369)

recPictureChOut[ xCtb + x, yCtb + blkHeight — 2 ] (1370)
Replace*Otherwise (availableB is equal to TRUE),” with “Otherwise (availableB is equal to TRUH), for
y = y(Ctb - 3..yCtb - 1, samples recPictureChOut are derived as follows:".
Add'the following after Formula (1373):
— IfavailableLisequalto FALSE, fory =yCtb + blkHeight..yCtb + blkHeight + 2, samples recPictureChOut
are derived as follows:
recPictureChOut[ xCtb - 3,y ] = recPictureCh|[ xCtb, y | (1513)
recPictureChOut[ xCtb - 2,y | = recPictureCh[ xCtb, y | (1514)
recPictureChOut[ xCtb - 1, y | = recPictureCh[ xCtb, y ] (1515)
© ISO/IEC 2023 - All rights reserved 9
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Otherwise (availableL is equal to TRUE), for y = yCtb + blkHeight..yCtb + blkHeight + 2, samples

recPictureChOut are derived as follows:

recPictureChOut[ xCtb - 3, y ] =recPictureCh[ xCtb - 3,y ]

recPictureChOut[ xCtb - 2,y ] = recPictureCh[ xCtb - 2,y ]

(1516)

(1517)

Do ot Ol l £l 4 1 Da ok Cla L yarn) 1 1
JTTT ICTUTTUITUULT AGULD L,y | = ITTCCTICTUT TUIIT AULY L, Y]

dre derived as follows:
fecPictureChOut[ xCtb + blkWidth + 2,y | =
recPictureCh[ xCtb + blkWidth - 1,y ]

fecPictureChOut[ xCtb + blkWidth + 1,y ] =
recPictureCh[ xCtb + blkWidth - 1,y |

fecPictureChOut[ xCtb + blkWidth, y ] =
recPictureCh[ xCtb + blkWidth - 1,y ]

fecPictureChOut are derived as follows:

fecPictureChOut[ xCtb + blkWidth + 2,y | =

IfavailableRis equal to FALSE, for y =yCtb + blkHeight..y Ctb + blkHeight + 2, samples recPictureChOut

(1519)

(1520)

(1521)

(therwise (availableR is equal to TRUE), for y = yCtb + blkHeight..yCtb + blkHeight + 2, samples

recPictureCh[ xCtb + blkWidth+ 2,y ] (1522)
fecPictureChOut[ xCtb + blkWidth + 1,y ] =
recPictureCh[ xCth 4#blkWidth + 1,y | (1523)
fecPictureChOut[ xCtb + blkWidth;y4] =
recPictureCh{ xCtb + blkWidth, y ] (1524)
D.2.1
Replace the text with the following
sei_payload( payleadType, payloadSize ) { Descriptor

if

~

payloadType==0)

o

uffeting_period( payloadSize )

elsg iff'payloadType==1)

pic_timing( payloadSize )

else if( payloadType ==4)

user_data_registered_itu_t_t35( payloadSize )

else if( payloadType ==5)

user_data_unregistered( payloadSize )

else if( payloadType ==6)

recovery_point( payloadSize )

else if( payloadType ==56)
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