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ACT adaptive colour transform(#-$ Az W3h)

ALF adaptive loop filter(A$ FX HE)

AMVR  adaptive motion vector resolution(Z< =A WE Hajs)

APS adaptation parameter set(%-% 3&u]g A E)

AU access unit(HAZ~ F5)

AUD access unit delimiter (YAl F4 &=}

AVC advanced video coding(ald H|E]Q F9) (Rec. ITU-T H.264 | ISO/IEC 14496-10)
B bi-predictive(FEF o)

BCW bi-prediction with CU-level weights(CU #® 7}1EXES AF&3 ik o=)

ow(Fye Pt 58)

BDOF bi-directional optical fl
BDPCM  block-based delta pulse code modulation(E£% 7|4k g} Hx 7= WZE)

BP buffering period(W 3 7]3H)
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CCALF  cross—component adaptive loop filter(mx} A& A8 F3x IE)
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CLVS
CLVSS
CPB
CRA
CRC
CRR
CTB
CTU
CU
CVS
CVSS
DPB
DCI
DRAP
DU
DUI
EG
EGk
EOB
EOS
FD
FIFO
FL
GBR
GCI
GDR
GPM
HEVC
HRD

HSS

IBC
IDR
ILRP
IRAP

LENST

coded layer video sequence(ZGFH AlF BlYQ Al@2x)
coded layer video sequence start(ZGE AlF Wy A|F2= A|FH)
coded picture buffer(ZGEE F = HH)
clean random access(ZF# WH HAx)
cyclic redundancy check($=3F S5 A
AP ZZ)

cross RAP referencing(nlz} RAP %%

coding tree block(ZY E& &%

coding tree unit(Z4 E7 H3)

coding unit(Z9 %)

coded video sequence(ZYE H|T]Q AlHx)

coded video sequence start(ZQE BT Al A2
decoded picture buffer(t=Z9 ¥ I ®7)

decoding capability information(t]=Z% 52 AH)
dependent random access point (&< WH Mr|x FEQQE)
decoding unit ()29 #4)

decoding unit information(t]®@4g 4 AHH)

exponent ial-Golomb( A F-=&)

k-th order exponential-Golomb(kx} A|F-=&)

end of bitstream(F|EXEY &)

end of sequence(Al&¥2 &)

filler data(Zel Hlo]g)

first-in, first-out(A<¢) A%)

fixed-length(a2% Zo])

green, blue, and red(=4, A 2 A

general constraints information(Quk AjeF A H)

gradual decoding refresh(F3 A tjzd 2 ZA])

geometric partitioning mode(7]s}8% B3 m=)

high efficiency video coding(&& ®¥|tjQ F9) (Rec. ITU-T H.265

hypothetical reference decoder (7} = tjzr)
hypothetical stream scheduler(7}3 2E® 27A%8)
intra(1E=}H)

intra block copy(Q1Eg} E= HA})
instantaneous decoding refresh(=3F tl29 €
inter-layer reference picture(A= 7+ 3= Ix])
intra random access point(QUEZ HF AA= FAE)

low frequency non-separable transform(A 53} ®]&z] W3}

_7_

SIHS31 10-2022-0043909

| ISO/IEC 23008-2)



SIS 10-2022-0043909

[0073] LPS least probable symbol(HA & Ad)

[0074] LSB least significant bit(H3}$] HE)

[0075] LTRP long-term reference picture(7] =z H*)

[0076] LMCS luma mapping with chroma scaling(Z&En} ~AALYHSE AL&3E Ful wjsg])
[0077] MIP matrix-based intra prediction(3&d 7|9t QIEF o)

[0078] MPS most probable symbol(Ht] &% A4)

[0079] MSB most significant bit(FAY HIE)

[0080] MTS multiple transform selection(th5 Wk A¥)

[0081] MVP motion vector prediction(ZA WE oF)

[0082] NAL network abstraction layer(ME= 43} A%)

[0083] 0LS output layer set(£% AlS5 AE)

[0084] oP operation point(&2t ESNE)

[0085] OPI operating point information(E2} ¥EQIE AH)

[0086] P predictive( o)

[0087] PH picture header (3 3|])

[0088] POC picture order count(Zx ¢4 FILE)

[0089] PPS picture parameter set(Z* TZu|E A E)

[0090] PROF  prediction refinement with optical flow(Z3d ZEE& A3 o F JHA)
[0091] PT picture timing(Z =] Elo]™)

[0092] PU picture unit(ZA F)

[0093] QP quantization parameter (¥=}3} w}2}u]E)

[0094] RADL  random access decodable leading (picture)(HE A~ g3y 71 AT (FAH))
[0095] RAP random access point(HE HAH 2 FIE)

[0096] RASL  random access skipped leading (picture)(:E Al ~7w AF)(ZA)
[0097] RBSP raw byte sequence payload(YA] HFO|E A~ Ho]Rx)

[0098] RGB red, green, and blue(ZA Al 1l XAl

[0099] RPL reference picture list(Fx A ZXRE)

[0100] SAO sample adaptive offset(MZ #¢ ZA)

[0101] SAR sample aspect ratio(AZ F3H])

[0102] SEI supplemental enhancement information(F7} & A1)

[0103] SH slice header(&gto]2 &H)

[0104] SLI subpicture level information(AEZ A ¥ A1)

[0105] SODB  string of data bits(t|o]E HE ~EH)

[0106] SPS sequence parameter set(A|¥2 IEHH]E A E)

[0107] STRP  short-term reference picture(®7] #F=x FA)

[0108] STSA  step-wise temporal sublayer access(THAIE At MBEAZS AA2)
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TR truncated rice(A2t% e}o]x

TU transform unit (A F)

VBR variable bit rate(7}¥l H|E #o]E)

VCL video coding layer (Bt} =9 AZ)

VPS video parameter set(R|T] 2 uu]E AE)

VSEI versatile supplemental enhancement information(th&5% 7} 74 AH) (Rec. ITU-T H.274 |
ISO/IEC 23002-7)

VUI video usability information(H]t] 2 AF&A AHKH)
VVC versatile video coding(tHE2 H|t]@ ) (Rec. ITU-T H.266 | ISO/IEC 23090-3)
3. Hge =Y =9

3.1. H|te 39 BFEE

vt e Y FFe F2 & 4yR ITU-T 2 IS0/IEC EF9 /e F&) wAds] gk, ITU-TE H.261 2
H.263 E+S WHEQar, ISO/IECE MPEG-1 % MPEG-4 Visual EFS WHEew, & ZFL F¥Fo=
H.262/MPEG-2 Video % H.264/MPEG-4 AVC(Advanced Video Coding) % H.265/HEVC &S wHEdtl. H.262 ©]
T2, YL 39 TS AZE 57 wE 3o 8EE sfolHYyt MY IY FXE VWMo R gt
HEVC o] 9] wg} vlge 39 7|&S 2437 93, 2015 VCEGE MPEGO] 93] 3% o= JVET(Joint
Video Exploration Team)7} A#HE A}, 1 o]Fx2 B 2L WHEo] JVET 93] A= JEM(Joint

Exploration Model)ol2l= HZ AT EY oo F71E3t.  JVETE Ysol VWC(Versatile Video Coding) E =2
E7F F2x o7 AFESS w JVET(Joint Video Experts Team)®Z o]&o] WMAEAY. VO 2020 7€ 1

Aol FHE 192 3ol A JVETol 2la) &A%, HEVCol| H| 50% B EHOE ZAE ERE e, M2 =Y
FFoltt.

VVC(Versatile Video Coding) ¥ (ITU-T H.266 | ISO/IEC 23090-3) % = VSEI(Versatile Supplemental
Enhancement Information) ¥5(ITU-T H.274 | ISO/IEC 23002-7)<, dl#n]d W% 34 39 == A3 oA
2EEH AT ZF2 AFHQ A8 B 454 HE golE ~EY, Hte dY9 F=

T=, T
HY e HEXEYozR e Fdx 94 9 ¥e, defF vde, & 7ted Asstd 329 2 FEE A$
A 0360° =YY Hoojel 22 o AlFA o au AN AHEE B RTE 29T, HOid 52 Hele &%

FolSo A AMESIESE AAIH A
3.2. HEVC 2 VVColA2] POC(picture order count)

i

HEVC 2 VWWCol A, POCE 7|2- oz, o1 ARy} =z 24 #2Q, DPB #alE E¥ets, vad Zahse @
& FEEodA A= AES 9T FA DEA ARSEY.

i

A= =Y PHRE, WCIA =, POC #h& EF3te dl AMEE JHo BE &Soto]xaEd 3] sd¢ #hs %
POC LSB(least significant bits)e] AKX 7}, SHolA A9 ¥ HEVCS &e], PHolA A2
3k PHolA] POC MSB(most significant bits) AFO]E & Al2dHYst= AS 3&3sle], oA E]i%‘% = =
59] POC AHHo| 2]&3}+= POC MSBE FA 34 &al POC #S “&3te AL 71eshA gy, oA
o], thF RIEZEREA AU Wel A 9] IRAP I} H|-IRAP I o] &3S 3]&grt. HEVCSF VWCellA €] POC
Ald® ke F7hA Q1 Aol HEVCOlA= IDR A&l izl POC LSB7F Al1d® A =ttt 3oy, o
= AU WellA 9] IDR S A9k v]-IDR A A ] 35 7FsatAl st7] 918 HEVCS] E}M e F5 NE T of

7 gAS UJehyE Aew AdWEdnt.  wEbd, WeolAE, IDR FAHES xdete], zZhzbe] IAe) o3|
POC LSB AR7} AlzgdgEct, DR A S| t)dk POC LSB AR 9 A]:LLW% EE Ao]dt HEX~EZ 0 2 IE

A IR 7% o] IR SAR s AAZ Wi A AAse A8 20t 44 deed, 2 ol T3
Al eFar WekE Aol A POC LSBE A elshe= Zlo] ofzhe] H3tek HAlE da=

3.3. WY A2 D HEVC 2 VWColA 9 9 XY

Aze dag Aol MEAED A WA A7 opd FARYE HESEYS] AAx 3 Tay
SRS ARET. BREssE/AEAAE 2 oAzt 84 gelelde] By 2 Ad A8, 24 A4
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A 2EFoAe gl EE N AEFYoA 2EY HFE AYsr] A, HEZEHS AYPHo=R
ClEZ} FYH FHAEo| AW (dE W, HAXA tlmd g Zg A (gradual decoding refresh)e 7A-$ol) <lE
IYHE HAAHEY FE e, s Ay dAx ¥REES X3 a7} .

HEVCE, NAL % frEES %:611 NAL T°r‘71 oA JEZ Ay dAAlx EQE(IRAP) IHES Al28Hs=
AL stk Al 7HA 89 IRAP A E, = IDR(instantaneous decoder refresh) F A%, CRA(clean
random access) I A5, @ BLA(broken link access) A Eo] Xd¥tt. IDR HAHELS A GOP(group-of-
pictures) ©]d9] ojwg IAA= ﬂzé}ﬂ BEF QIE IHA oS FE Asta 9o, TR Edl

GOP(closed-GOP) #W AAM2~ ¥JQEEo|gtal X}, (RA HAHEL
- olg BT Wy M9 F9-9 -4]7]9 - & FXIEF &k Ad 93l
= THe® ¥ GOP(open-GOP) WH Al ZESo|Tal A d

W, 2EY AT B RA AN 2 Y MEXAEY mE O gre

=4 WA 5e] AA GOP o] HAES
7

1:4 zﬂs]_x%o]r/].. CRA rﬂﬂ_c_

t}. BLA IHEL dulrow o=

2~Z 7o)/ (spl 1c1ng)9_§—rE1

t}. IRAP FAE9 Hu Yy A|xEl AMES 7FE3HAl 87] 998, ISOBMFF(ISO base media file format)
ol whe} e 2EF 0“*11* EJE FYE Bo & wiAA7]7] f8 AHEE 4 U= IRAP A EY

XSS Al2dYsly] 98 25 6 /19 AFoldk NAL 4 o] Aol=m . o]= DASH(dynamic adaptive streaming

over HTTP)ol| A 2] #q oMAf~ X]T_ 28 &8,

n

5, 2 7F4 39 DR JAHE(AE RADL IA
RADL FHES 24| 9%% Tﬂr% ), 2 3 F39 (RA IS AP}, o
Stk HEVCell A1) BLA =
713 752 CRA A EY
& 0VSE ARt A
gzl 6 HE I‘H* 1

g

o

- ole] EAE F4 HAT @

Fl

S ZE 3 Y ke dud
71®2 o7 HEVCol A 9 B¢

&2

F 4 olf® s, Weel LA etk i) BLA BAHE
Iz
E

AT HIEZER A A=

L
S uEh - o ofs Ad=E S vk i) NAL fr dlrelAe] NAL frd 3 A=
5 MEE AREshs AoR wAIFE vkl o], Vel i eob HEVCEY A& NAL #4

VVCeF HEVC zte] ®is ofAls Adolr o] v 8 2po]H 2 WCelM Huh FH =]l Aoz (DRe A3t
= Zeoltk. GDRAA, HIEAEHS] Hagd2 I a9E FAARRE AFE 5 len, AFods A A
dool AgstA "Hagd ¢ fIARE gl HA 5 ofFol dAl AA 92 AT Aol AVC 4 HEVC=
B3, GDR WY MAls FRIES g B IRJESS] AadyS % 550 £E SEI WAAE ARESte], GDR
= A3 WeelA, GR HA 5] FAE #F 2L NAL 43 0] AAHL 57 ZIAEE HA Y
e oA Aldg T, VS 2 HIEAERLS (DR AR A ES S&HTh. o HA HEXEF
ol el JEH mYd FAA= glo] I ZYH FAAEWS E¥sh= Aol FE&HY= AL v, ol
o Ao R GR AYS AA= Ao T8 o]HS Rl tidt Ags AsS AFs= Zelth. GRS A
AAES JES Adeh= AR 2y vl A JEF a9E SefolaE B E5ES AL,
b, A Hasdo], 2l Aoy, =2 7k ojEeAleld e 2 2AAA &l dEe]l B o
Sstgol wet o]dEY eF ¥ FoSA AAE=, 43T dE F A= A HAE ThssA g Al 9
sAHEe] REAREYS] HE HolES vud & 5 it

VWCell A 9] t}
HAlE G (
& 9l£ttl 11*%% o, Al AR Q-FX HE|F o) X—*.OEW S Aol
Aol Ae] A MEEC digk tzmy w7t A S Flojth. o] ofE
oF Xé%‘o}ﬂl E]i"élﬂ 39

-llN Flm

IRAP #1537 GDR HHE2 FHdHe=z Ay dA2 ZIERAP) FA5olehar A%

3.4. VUI ¥ SEI HWARE

VUIE= SPSe] 9Bz A (rg]aL o
ZA| 2o FS v AR ARk

ST

W HEVCOl A VPSIIA =) FAalE =
G vt Hdsk AyPel &

SEl= H3g, gadee] Be ve &
A vad ZaAze TS mAA
o Mexolty, @Ak, SEI HWAA| A%
SEI ®lA Ao AEjart AldE m2A] ¢ A, HEZEPS

Ago #HE ZEAAES ALt VIS w7k R, SEIx 9
A

=

8 HEAER Ao &S vAH(dE &4
Z]
2]

gal4] gke) A SEI HAIAES HRD ARk

4 Aels) AR T AARA A1dY

Wb AANA EE 2 @
# Aol Hol GDR TZA 2 E

SEI #AIx]E9] YFY
H]



[0134]

[0135]

[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]
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oA Zgatrt.

WC A A}gE = VI AExs @ i ie] SEI WAA &S
t}. HRD AHEA ®HlAEo a3k SEI HAIAEL

WC Abego] ofujek VSEI Abdell A A= o] 9l
2 VWC ARekell A= k. VWC v1 HRD A3 el ~Es}

#d" 5 7l SEI #WAIAE Aoslal VSEI v1e 20 709 371492 SEI WA S x|A s}, VSEI AFFolA] A
9= SEI WAAES AFe vz Asel] A das vAA o, VSEIZF 5 VWC Qo= & H]
e 39 ZFE5H FA AMHEE ¢ A sk, 29 EHol] FoftA] ok WAoo ® ARgE =T Aoy
Ak, WC 28l 94 oEFES FAX SR AFste dialol, VSEL AFS2 ghEo] WC AFS UlellA dA= &
HEES At

HEVC®} wlasle], VWC VUI A®¥x Fxe JAHE A4t dv"s ddd Jront 248 @33 999
ElojW] AR T HEXEY A3 FAES XA k. WCAlA, VUIE HlolE @$j9] VUI o] RE9]
dolg Alddsty] 98l VUI A8s 2 g do] d=F x3ste SPS oA AJadddrnt. ol& tay
7} BARE GA A" 5 QA a1, Bk 23 RS, SEI WA A AYs gga fARsE Balo g YUl Ay
2 FF B ARE AEa 2458 AR F4ete ol 98] HelE 5 Wl AEa 3FES JHEEH

gt
VUI A8l fLxE 317]e] ArE xihsit):

* FZel=7} g o]~ (interlaced) ol AW ZEZIIY A H (progressive)d;

* Zd=rl Zyd HAY 2@l e~3F vt (frame—packed stereoscopic video) TE T EAM Ak
H]T] Q (projected omnidirectional video)Z E&3sl=A o 3,

L 3T S .
BE F30)

i
)
[N
N
to
=
>4
N
a
[
e}
&
o
2
)
i)
ot
X
2
Jr

—l

* UHD(ultra high definition) © HD(high definition) A &7+& &2 HDR(high dynamic range)S Al19%
° 3

o o
g 5 Qe W 58 Fad, 945, MELS 2 AW 545

Z33 A A9 (color description);

¢ Fulel vlwdt 20k 91X (HEVCSF Hlalste] =2 1A

|z
rl
)
[N
2
k)
:?1:,4'
>

SPS7F ojwj gk VI s« 95 w), Ar= AAQEA & k. s dgEofof st
Av = HEAEYS FHl=7F gagdo] o AHYHEs omso] = 49 of&dAoldal o) %4

wofof itt.

% 12 VWC viel g3 A dd ZE SEI WA ELS &2, 259 Aex 9 AMgxs ohes AAYS g
Tk, VSEL ARFoll A% 20 709] SEI ®IAIA] FollA, @ Zlo] HEVCEN-H F&H ATt (E Eof, de] o]
2= (filler payload) B % AR&A}F ©lol¥ SEI wIAIAE). dF SEI wIAAES AHH HT]Q FRl=e] A
3t Z2A Ee Ayl "pAelr.  dlE Eo], HR ZHl=et 53] #d® wiaHEY taZgoe] A
5, 29 9] @d AR m=E ot dY 54 SEI WA ES A$ oyt g dE2 3600 MU
ZRl=o] Aady 9 ZaAEY ddE, sHE ZEA M (equirectangular projection), T 3, FGH
7w AWe FEE SEl WAAES 33
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[0145]

RIN

¥ 1

WC v1dlA ¢l SEI HIAAE9 FJ2E
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SEI HA|A 9} o] &

SEI WA A9 =4

WC AMgel AZE SE1 AR E

Wy 717

=
=

HRDel W&k %7] CPB A|A A4

A ol

HRDol w3k CPB A1/ X9 E 2 DPB 28 AIE

DU 714+ HRDol thak CPB A1/ AAE 2 DP

SEI HIAAES &4

ABHA HE FR

3
AEEF dBA7= AAUS
2

ABE A AlG 25

VSEI Akl 278 SEI H

ANAE

g2 dojrE

HE #o]EE 24357 g d2 HolH

Rec. ITU-T T.3591 9J&}

AR HolBHE ded, thE dAIEl o8 veledl it

Aol EA AFLE 4 92

FEA

EECEIEEER oF 422 AF 9294 AASY AN
AEHY OxEdel A
e #H2E Azels o A8HE daEdole] 4 BFol oig 49

ez 97 g4 gR

5 RP 5

oY AT =AE

FR A

ol

&7
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[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]
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0= 4 5% wd 949 4 55 E4E
TR ZeAaa TTE A0 A AT ASA AT 95 F9 7ol TAEE
st TR Adgste o B PJue xgste], 445E T2 x99
e 4]

- TTE 90 NS RS A5 AW, F2E AEET
e 24 HEZ 79 WRS AP 07 2Eel G An

AfA, =271 24 A AT g JAE AYES E¥ete,

g A7 A239 da9E AAES AT vde oA oldENA

AT AL A A AENA] 5] A, H=Zaolsr]
A% DPH HEES) ek st o4 JAo HuE
AR HATL GA DEBANHAF A, 19 £z 24, 3
o7 A BALAA lnE EAF

A 9 AR duHE HAe] AAZ Tl B FR

e~

WC viol dis] X1 4" M2 SEl WAAES 2 = Aw SEI WAI#], AMZ T3] AW SEl WA=, 2
MBI Gl gr SEl wWAAE e}

= & = 1

A A A AR e v ARRET. aRARE, T d= R oy AR wEA] 3 AldEE
e gle 7 7HA Beld TR Ards Aol #EHAT. AP A de A2F #EA Bl HRE
AdgsAw ESEY YelA Ze¢) = ARE Aadgshs Aol otk webd BH eheld SEI A
AwE Zee WE ARE AASL 1 ojdle] olE Ae SEI WAA oA AadHa Ao A4HS
o o] WAE Y, dEES I Hojdste A Ev 2y vHES 9% o B #ET 22, FHHen
H I AAMNAEES HaEdold AEsh] & Tl HE AR AYAE FAse AS ThHe s

3.5. A RAP FE

EDR(external decoding refresh)o]gtalx A%+ CRR(cross RAP reference)o] 7]%3% Hge IW HITHLS
JVET-M0360, JVET-NO119, JVET-00149 ¥ JVET-PO114ol| A Aet=Sict.

of Wtle =y Fowel /1B Here thest grh. (IEXEAAY W A4S A Aslekn) A A2

X

H
FJAEES e 7YE IRMP JAERA APk e, A9 AA2 EAES] P JAERA a3
= 3% old 94

5o Abg BAAE Ma] S8, AW s EAESo] AW 5L ek PR,
F g, MEY ML MESERS Fa A3

=]
= —_
@1 5ol ol FAEE ATk Aolrh. el

g o] & 9 FAFolFaL

AR, AapHom, Zizhe] o A= dY AAA EQJAESA AR HA 5 97 Y A5 Fx2E 9
a AHeE ¢ v 39 58 o]5E Y d5dE JASEAM 2P dF AAX IRIESS 23 Had &
Aol Al EDR A 5ol F&3hE A Sl tia] vk B o) & 7bed 2 AHES 2te JonNH H3En,
PE HEZEYL ofgfelA M wpe} o] ISOBMFF % DASHel 7]z

See whe @Y gegew
==

=
ofZ Aol d SN A = St
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]
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DASH Z®l= FH| F&4E5

2) AlY S FRl=e] Zp7te] BEA mdS W 2EY g W omEgk R ~EH o3 mdEY. w<d
2EZ2 FIR FHES T F IAY 2T FE F U IEH AAES et HoE o
EDR =7} H <l g uf, oF 2ERLE EAEa oF IAAES EFert. EDR HA7F WA ~E
2]
i

4) Z¥7+o) o)F ~E" S = u, ESR(External Stream Representation)olA] HE® T},

5) EDR FHZ AJZtE= MSRoIA ] ZHzhe] M Ee] tis], MPDEHEH ZEHE 5d3 AIHE AlZ AES
53k ESRO, 3% EDR T tjzmde] Aadh o IAXE % NSRoIA AEE= HEAEY M ¢

pARSS
N -
a9 EAelA Fashe BAE Adshs AaWEs ol

6) TL3 HltjQ Zel=e] MSRE- dhhe] AS(Adaptation Set)ell E3eth, FUS vr]e Felxo] ESRES
afite] ASell 23ttt
DASH 2E2W T35

1) ZeteldEE DASH wt]o] Zazlelo]de] WPDE i, WPDE sHdshm, NSRS Aesta, Zel=rt 4nd
B

Az el o) d A e AR et
2) SepoldEE, A Zealold ARt FAR(EE old T3] Jhe) ZyAHeld Ag zte HA
& et AIWERE AlAste], MSRE AIWMESS 2733t

_1?_
a. AZ AladEdAe] A WHAl = ArE EDR A AS-, wEAEAE MR AIIHESS 2337
Ao, AyE ESReAM S AIHEWPDERE EEFH+E 93 AaHE A]X# AN 7D E
SAEY. a%8A 42 49, d¥E ESRO AaWET a3 EA et

2polgk MSRZ A2 ), Felo|dEE, A3 A(switch-from) MRS whA¥t @49 AaWE A% AVJ
| THE A AZRE zhe A A A2 ERE AAste], A o (switch-to) NSRS AMIWMES

b

SRell A o] A1z Al Eel Aol A A 227 EDR F A< 7

N
of, A¥te ESReIA 9 ti&ats AaUER 8 HAY. o

ot S
X
§ Ho
flo
oxl
o
re
e
i,
<!
[92)
=
o,

o
o

FAG NSRIA ASHOR AFY W(PA EE 2P A% B ofF A AIUES tlmy o
R AT ARHE oo ATUES 9 AE Eeelel, e Bske) ATNES 299 WAk gl

3.6. DRAP XA] SEI w|AA
VSEI A}eke | th&a} o] 2 A%, DRAP EA] SEI wWA|A & Z&sit),

dependent_rap_indication( payloadSize ) { 712

¥

TE5 WY A ZQIE(DRAP) FA] SEI wlA[A9F Avkel A= DRAP A et A},

DRAP S| SEI WlAIA 9] EAE o] AelA ARHE A A R AA Gz B AkEe] AgHE AL
GEpdth, oleld AlckEe Umuzh, DRAP HAe] Awsl RAP BHAZ AE Qlelel e qAEL U9y
o glol, DRAP HA 2 tmy 24 2 Y 4 F BRA o) $53E AAE52 Ads) Ougy

A Tt
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[0174]
[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
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BT HgEojof sli=, DRAP F A SEI HIAX ] EAd o3 A== AFE2 o7 Zof:
- DRAP ¥ += EFYU™ A (trailing picture)o|t}.

= DRAP SA= 03} 53 A7 MEAS EAs 2y

- DRAP = 3]3= DRAP 7] ¢] Axbel IRAP A& Alejstal 19] Fx A frEF] 44 <IEHEd s o
oo AAEE EFsA At
- "a2d A9 28 =4 S BFlA DRAP A Ol FEeke glele] HA e, 19 Fx A AEEY] 94

AET]Sol, DRAP 222 A#E IRAP I AE A9st

= Qoo BAT TSN et
4. ANE 71€8 A2AS o AAAE J1ed BAS

DRAP A SEI ®WIAIA] 9] 71%< CRR HaWeol AEAMNER 75" 4 v}, w3S 93, DRAP 3EA] SEI w|A]
Aot Ak A= 3 1 DRAP I A etka A€t

1:1
o -
R

9 A E= E9 s DRAP ARG Hdds)

)

AHE IRAP Aol o] E3FAL(DRAP SEI WA Aol 23
54 EP—E— 2‘4%(@12 =9, 53 2 DRAP I A Solgta xAg)e] A#
2 748 A AE U9 dF AH SR &)

AT %%ﬂoﬂﬁ, JVET- P0114 rE VJ_ JVET 712159 A Alekel CRR ol VWeoll e =] gkk=|ut, <l
]

=)
';U
"U
N
2
1
\
N
%
S
>
=

=
=
av)
L
N
N,
ﬂl9
M 4
:(o
O =
A
rlr
Ho
ofk
o
=)
=
=
av)
_M
ﬂl\ﬂ il
o = R

-

NC=)
oo fu >

2RAT, WC NEAER] FolAW, 12F 3
o}, A, 283 3 2 DRA
tol vl ¥ iejd We HES

HEE FPestA 7] A, A

ExER EAEEA i ¢
of EAlsk: Aoz dejzl Ao x, ISOBMFFel
HMOJ Ty AE ol S ZAd3ke] CRR T+ EDR £~E

A AEZE HEe

fas

il

=)

lm “’
] »ﬂ IO
10 =
N>
I
(e OIIE
S oft oft

o

o
=°‘="4
i)
-g‘:t‘
it
o
fa
fu

f

o BAE @ v BAES 457 99, obdl foky wish ge PySo
Ade ARetr) A dzA FEolok s Fe ulE A HelHE oy

o

]

¢

MEHoz Hegd 5 AAY dojo] waozw x3E 4 gl
1) o ojollA], DRAP ®A] SEI wWlAIXe] AlMEl A~ SEI wAA| 7} t5 BEAEHE A8d 5 Jus wiw
o, =, AMEAE gAY sF, DRAP DA AFE IRAP IAS A9sly U3 AZo 9= Joo g IH
£S5 yzgdd da %;101, DRAP ¥ A (5, DRAP 3 A] SEI wWA|X|¢} Azt IA) & Fd3k ASo A ¢vzyg
oA 2 EY oA B ERA o $53e IHES 4] yaddd 5 A .

d S E¢], DRAP ¥x]+= DRAP ¥ 39l A¥E IRAP IAES AJst 19 HFF FA fArEEY &

a =
A AEZE T3 AT A doo FHES L3R ghofof T},
b 13 t2Y eA9k &9 A E BFelA DRAP J Ao F&35HE 9]
= 4] AEZ S0, DRAP &2 AdE [RAP JAE Agsta, $L3 4
R YAy A B EY A4 DRAP HA R Adsts deolo] HHE L3R ghofof T},
2) & oA, IRAP I H= DRAP T Y 5 &= RAP X9 AHAE A3y ¢35, DRAP ¥ x]o)] tlgh RAP
H = ID7} DRAP EA] SEI WA A oA Al2dEFr},
a. & oolA, RAP FA D7} DRAP ®Aldl EAsH=A] 55 YelWe &4 Zda7F Aagd s,
Zert 54 g, oE 59, 13 YT w, RAP A IDE DRAP ¥A] SEI #WAIAelAq Al1dgsm, Ze)
7} o2 2k, dE 59, 03 5YE o, RAP I IDE DRAP EA] SEI wA Ao A Al2ddER =

3) o4 delA, DRAP EA] SEI WAA S AdE DRAP IHE= <lE o= FXE 98 03 LI



[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
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ph_recovery_poc_cntE ZH= GDR X2 7% [RAP I TE r)my £AdA9 old IAAE FX3EE 3
a5
o L .

5 Q dolA, olZ SW, §8 2 DRAP ¥ SEI HIAA kT BEE, A=g SEL wAA, 2 o] A=e SEI ¥
AA s A 4zke] WAL 54 fae] HA, A% 5W, 49 DRAP HA AP
5) PHAE W (49 2 DRAP EA] SEI wlAAsl A

6) 4 dolA, T"rfzi 2 DRAP ¥ A] SEI uﬂf\] A= IRAP ¥4 H DRAP ¥ - Y 4= = RAP 9] AExtE XA
3 2 39} FA3 CLVS lﬂoﬂ QI £
9= IRAP Hi= DRAP I A 59 5 YEhi=

a. 4 dolA, F= Y= ABA @ (dE 59, t2drap_num_ref_rap_pics_minusl)¥E 3 H|EZ
ALg3le] u(3) o 2A I ET).

et om, £E vehls Al

N

b. B @A (dE EW, t2drap_num_ref_rap_pics_minusl)E ue(v) =
FOISAC R A=

7) & oo A, DRAP ¥A] SEI WA]A i 3 2 DRAP XA] SEI wlA]X|ol|A]2] DRAP = x]e] RAP © =] Do tj
&, olste] HTWHE F s o)io] HgHr:

a. 9 GAlA, RAP A DO ATEYS A% Ak 8a 16 MES Al u(16)02M mYH
o,

i tietH o=, RAP A D9 AYHE §J3F AEs 2AE uelv)E AMS-dte] Y HT
b. ¢ ololA, DRAP 4] SEI WAIAelA RAP #1#] IDE Al sk whalel, DRAP A1 9] POC k&,
dE EW, se(v) BE 1(32)& AMgste] Al1d=Hn},
: FHom, AxkEl IRAP ZAe] POC frell wigh POC WER=, A S, uelv) Ea
u(16)& A&t Al2d¥

8) & do|A], IRAP == DRAPQ! Zt7}e] IRAP S DRAP ¥ 17} RAP ¥1%] ID RapPicld$} d@dTE Ao AA
A=

a. d oA, IRAP Ao Wit RapPiclde] #kel 03} 5U3 oz FE2Hu= Flo] x| AgHAT).

b. & dlollA], RapPiclde] FHES CLVS W] <eje] 2 7] IRAP Hi= DRAP Ao tisl] “Jolajol
th= Zol XgE,

c. < elolA, Athh, CLVS el IRAP 2 DRAP A 5ol the RapPiclde] F5S IRAP Wi DRAP
A5 Z7kehe tad SAR Srbaok @t

d. & dollA, A}7t, DRAP 9] RapPicldE A3k CLVS oA ©jx2Yg A oA el o)A IRAP &
= DRAP # A 9] RapPicldith 19+ ©] #o} shr}.

9) & elellA, F& 2 DRAP %Al SEI WIAIAE 3 2 DRAP A9} 54 CLVS el it 3 2 DRAP ¥ A<
Fx HA gaESe] 84 AE S x3E S QT IRAP E= DRAP JAE Zpzbe] gk Zi9l, RAP A 1D
o HAES 1 Eodit.

a. ¢ dolAM, RAP I IDEQ HAE Z+Ze 33 2 DRAP 4] SEI WA A2} AAdg DRAP = ol tj
Sk RAP I A D9} FLSA ZEE .

b. ety oz, RAP FA IDEQ FXREQ FES TX2E ddx (9 e FTUske MR S8
A &z, i HA DRAP ¢ RapPicld 3 1) (i 1) &) DRAP &=+ IRAP H 9] RapPicld Ft(i7} 0Bt} &
o) ®E 2) 0(i7} 03} 59 w)) Apole] dEte yelv) FHS AFR3HTH

c. UtHom RAP ¥ IDEC P2E 72 RAP A9 POC @ HEES m2PH, dF
51, se(v) T i(32)24 ¥},
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

[0219]
[0220]
[0221]

[0222]

[0223]

[0224]
[0225]
[0226]

[0227]

[0228]

[0229]
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d. digkd o=, RAP IA IDEC] B2E 72t A¥E IRAP I ] POC #holl tigh POC HEHS YHER]
L5 3gEy, oE 59, uelv), u(l6)& Ab&ate] Al1d G,
e
h

e. EHOJ o2, RAP IX IDEY 2E Z4Zhe &dA FH9 POC # 1) (i 1) WA DRAP Ei=
IRAP F A9 POC #h(i7} 0Kt & w)), H+ 2) IRAP F12] POC #(i7F 0¥ =) Arele] POC DEFE YERE

= E—g‘_, ue(v) EE u(l6)S AHEste] ZdE .

. digddoz, Aoy, g2E Jddx= s 1 2 j9o 4o 2 /i kel dis], RAP A IDES F
2Eo s, i7F jETF FS uwf, i HA [RAP =X DRAP A7) tymy Aol A j WAl IRAP B== DRAP I A
B Adgsjor s,

o)

6. AAdE

obeli= VSEI Aol &8 = iz A4 54 flo] 2okE B wge] YHE & Yo gjE Y oA
HAldjgolr.  WEH HEESS JVET-S2007-v7e] A1 i VSEI H2EE Z|uke 2 g, F7RE A 74
H O g PEEe g e YER JE A)E 0 A FEE 5 Y ol HiEnERE ZAET
(& &Y, [la]]:= &3 'a'9] A& yepdn)), EHHoz Ay ddd Aolu wels gz HAHA
oF =

6.1, A1 AN
o] AAldlE 7]& DRAP EA] SEI WA]A| o] thak HA S| th3lt Aolt},
6.1.1. T dY AMx XAE FA] SEI dwAA] A2

dependent_rap_indication( payloadSize ) { 71&A

if( more _data in payload( ) )

1f( payload_extension_present( ) )

drap rap id_in_clvs u(16)

6.1.2. F% 99 AA 2 ZAE FA] SEI HAA AldEgx
T4 WY AA 2= EZQJAE(DRAP) #EA] SEI WAIX 9} A3kE AX+= §3 1 DRAP I A gkar A €},

78 1 DRAP FHE E (7% 2 DRAP F#A] SEI FjAIR]e} H#E) 78 2 DRAP FAEo] FFFCZ DRAP IAE

DRAP 2] SEI wIAAle] EA= o] sheldel A== Ax] oA 3% HA F3d] Wgh Aorse] A8drhs
A& HErdin 0131& Atse Yy zh, 7% 1 DRAP A9 Axbd IRAP AAE A9 g Az
= dele] g AASE vaYT A8 §lol, #F 1DRAP A % FIF A Yz ad w4 2
A E 2FAA T%ﬂ—t— AASE AAsA dagd 5 A

A A8s]ojoF 8z, DRAP A SEI wiAAe] Sl s A= AleksS thEat 2t

- %% 1DRAP I A= 5 1DRAP TH ¢ Ay IRAP JAS AQsta FYE Ao gu 19 Fx 4 g
=

- B AFel dx tmY wA 8 =4 B 2FelA 3 1DRP FAd FHae oo AL, 19
Az A PrEge B4 dEHSe, 79 1DRP HA9 A RP AAE A9stn, FLet A5 gz
fag ¢4 B 9 EAdA #F 1DRP FARY APske el WNAs deA S

drap_rap_id_in_clvs= % 1 DRAP A <] RapPicldZ E7]E+= RAP I=] IDE A% s}
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IRAP EE= DRAPQ] Z}2}9] [RAP X+ DRAP ¥ X]= RapPiclde} d#FTH. IRAP I Ao tjéh RapPiclde #H& 0
I FU Hoz ZEFHU, RapPicld9 #ES CLVS 2] ¢/9]9] 2 7§9] IRAP E+ DRAP T X]o] djs] 4Fo]s]
of sirf,

6.2. A1 A
o] AAlal= MEZE 8 2 DRAP A SEI wlAlX]oll thgh Zo|t}.

6.2.1. 3 2 DRAP EA| SEI HA]A] A&l x

type2_drap_indication( payloadSize ) { 71 &AL
t2drap_rap_id_in_clvs u(16)
t2drap_reserved_zero_13bits u(13)
t2drap_num_ref_rap_pics_minusl u(3)

for( i =0; i <= t2drap_num ref_rap_pics_minusl; i++ )

t2drap_ref_rap_id[ 1 | u(16)

6.2.2. 3 2 DRAP ¥A| SEI WA]R] Aldlgx

% 2 DRAP 34| SEI wlAAgk Avbe HA= 3 2 DRAP Ak A€o,

(DRAP ¥4] SEI WAX ¢} Aa9d) 3 1 DRAP X5 2 H3 2 DRAP FAEL2 AFTH o2 DRAP FAEolegtaL
A A AT},
3 2 DRAP EA] SEI "wIAA 9] &A1& o] YA ANAHE FA oA 2 A Fxd 3t AgEo] F

o
[e]
HAoe AS YEdt. olEgt AlES YImyrt, FYgh o 93l t2drap_ref_rap_id[ i ] A1¥2 &
sol ol AMsEE day wAdMe IRP EE DRAP FAEY YiER PAHE, HHE5o
referenceablePictures Z|2EE A3 L3 AT Jd= 499 tE HAHES vyzdad =2 glo], 73 2
DRAP Fx 9 53 Aol Jda vmd $A 2 &8 £4 5 EFoA 20 T3 IHES HHEIA g
Y 5 YA gt
BT Agrojof shi=, 13 2 DRAP XA SEI WIAX 9] A4 o3 A= AFE2 o7 2o
- 8 2 DRAP A= Ed U AAolt}.
- 3 2 DRAP A& 07 5L A7F MBAS 2AEAE 2T,
& 2 DRAP B A= referenceablePicturesE A3t U Ao dxn F2 A f2ELE 4 dE
o = Ao HAAHES XEgsHH Y=ot
Al i t3zd EA9 29 SA F EFOA F3 2 DRAP I A
3 dEG S, referenceablePicturesE A2 s}aL,

3] 2 DRAP AR} dafsts o HXE x3slA] &=
- referenceablePictures #2E U9 499 IAx=, 19 x I3 fAEEY A dEFHE, TL3 4
<ol 9lal referenceablePictures B|2=Eo| 2] o]d X A= I

W3l - A¥F o2 referenceablePicturesollAe] & WHAl Zx+=, IRAP A7} ol d DRAP I A uj
=, 19 #x HA ZREEQ A JdEZEC T3 AFoZHE doo HAHE LA F=T).

t2drap_rap_id_in_clvsE 3 2 DRAP T2 9], RapPicldZA E7]H, RAP I A¥AE A A3},

[RAP XX DRAPSQ! Z}7}e] [RAP X3 DRAP ¥ A RapPicld$l Az th. IRAP I o] tlst RapPiclde] #< 0
3 FL3 Aow FEHEU}. RapPicldd] e CLVS Wel 99l 2 7Re] IRAP B DRAP F Aol thaf] Ato]s
oF 3tr},

_18_



[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

SIHS31 10-2022-0043909

t2drap_reserved_zero_13bitst ©] A2l o] WAL FFde HEAREYHEAAM 03 Fdfor ).
t2drap_reserved zero_13bitso] e 2 =L ITU-T | ISO/IECH] ol& 33 AL&S 93] deky o] g},
OIE 5L t2drap_reserved_zero_13bits®] zt& FA|&foF s},

t2drap_num_ref_rap_pics_minusl + 1 +3 2 DRAP ¢ TU3 CLVS Well i 3 2 DRAP I A9 Hx
3 g2EEQ &4 dEZ S X3E = 9= IRAP & DRAP A5 5 verd.

o3l CLVS Well 43 73 2 DRAP A9 IFF I3 g AEEY
= DRAP ¥ # 9] RapPicldE veEhdT}.
T 12 2 gAAe] A" gdst vjEEe] TFEE 4 e AlAIZFQ HY
v EF tojojadle|tt.  theket Al 2=
Al Al Q

t2drap_ref_rap_id[i]= 3 2 DRAP I ¢} &
g AdEZ S T3E = =

T
oy
5
b
2
T

25(1900)2 Hltle ZHl=E F4l8t7] 9% ¢4 3 = 94 e
FHA @ XY, oE 59, 8 B 10 HE v AR J4 gler fd S Y, B hEE e <
FPE FHo Hol S 4 vk, 4 (1902)S WEYA SEHolx, FM|y] & CEHelA, EE &
EZA g dHo]AE Yepd F Uk, UEY A e o]~ o o]tlYl, PON(passive optical network) %
3 e fA QE ol B Wi-Fi e AE e o] e £ QE ol AE £33t

Al2E1(1900)2 ¥ EAo] Ay tekdt 39 e d3g BHES 73T £ e 29 AETE(1904)E
g2 o ok 29 HEUEQ90D) = vitee] adE 2dE A4 98 94 (1902) =Y 5Y ¥
E(1904)9] &3 o 29 H|T]Q 9] Hf HEHOEE ] 71% HHHHE CIR=2

ol =

H
Eat 9 AXJIE (1904)4 =82,
nksh gol, AguAL A4 = 2
AR MEsEgGEE 299)

= Wl eE Ages ZTRAss du ure g% s T
o 1R B L mrAn AFAAL, IY BT LS FAE da

R O A ELLIEE

%)
i

u9
S offl

FH77] W2 QAdEH ol e txZEo] QA H o2 o= USB(universal serial bus) ¥+ HDMIChigh
definition multimedia interface) H¥ Displayport 5 X33 4= v}, =2EZRA QA2 oE
SATA(serial advanced technology attachment), PCI, IDE QEFH o]~ & x&3sit), E Exox] AYy=
72 OAE dolg TR A4 9/EE vy fdaZdoE 3 ¢ Jde Buld E, AE, AvEE B
o2 fufol el e thFst AL tlulo] 2B FAEE 4 .

T 2¥ "y 2 A FA(3600)] B tholojrdlelrt.  AX(3600)+ & WAAC AW WHE F st

oS FHEE u AMEE & ). ;‘JX](BGOO)E »~utEE  glE8 | A3FE, IoT(Internet of Things) F2

7] o= FAskE = dok. AA(3600)= sk ool ZEANA(3602), skt o] el W] (3604) R HIH &

2A Bt=ol(3606) 5 EFE = vk, ZRAIA(E)(3602)% & Al AHE o}ur oe] WHs 7d
S pAE 4 vk, vEI(MEYE)(3604) = E HAAMC AdE WHE 9 &S T d AR
e dHoly % ZEs Adshs d AHEE 5 g, HYe ZEAA 0}5%101(3606)”, 0}591101 Jre, 2
A0 AdE A5 VleEs Fdske v ARSE F Sdvh AN AAC SN, HHe ZeAY =4
(3606) = ZRAA(3602), oS 5W, 1y IIERAA] Holw BRAow ¥3E 4 r},

1=}

5
1=}
5

4o B MY 71eEe 283 5 odb dAgd HHe @Y AXR100E dAsE 2%

ERCEEDIES

= 40] EAE ueh o], WiHle =Y AAR(100) 2 Hufela(110) R BAA ulel (1208 ¥k
G oodvh WHe AmY drelssin AW F olE a2 Hulela(110)E AR WL dolHE Ay
. Hlde fmy dutelsekn AE gl BAA dutelA(1200E &2 uke]2(110)9] o8 A
A=y Mo doleE dagd & vt

2 rlol 2 (110) HIH Q. A2 (112), ¥lH e A3d (114), @ 94E(1/0) o] ~(116)F £ & 3

jus)

160 22(112)E WHe A dulelss) 2 4z, W Tz ATA2RE WL dolHE 4487
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Nl

A% QlEsol s, R EE ML HelHE AN A% AFE D a8, £t S 2a5e] 232
3 5 oadvh we deldE sht olgel AT TIY & vk WYL JdaH(E WL A
HYe delEE dmystel MEAEYS QPTG HEZEYE HUe delde] gy

o
—
N/
fru
4z
)
lo

=<0

AE PAshE HE AFB2E 238E 5 dvh. HEZERHS I9E IAHE 2 #HE HolHE 23T F ).
FYE A= Ao mdE mdolvt. #H dolHe AlE2 T E AE, X detvE AE, 9 e
Aex 2 F3E £ odrk. /0 QEHCA(116)E WERI/BRI)(RY) Z/EE HFAVES 23 5
ATk, AzZFE H|TIQ dlo]E= /0 AEH 0]~ (116)F %éﬁ WEHZ(130a) 8 AAH HAA tnfo]2~(120)2
AR Asd Aok, 39 E HYe dolE= e B4 fupo] 2~ (120)¢] oJg HA2E fs| A7 wiAl/
A9 (130b) el Ag=E = vk

B2 o] 2 (120)= 1/0 AE 0] ~(126), YL Y3 (124), B t]=EH o] tupo]~(122)5 X3E
ATt

I/0 A8 #He]~(126)= 417 2/Ee BEeE ¥ 4 vk, 1/0 I #Ho]2(126) % A2 tHbo]~(110) &
= A A/ AW (130b) 2HE Q1EPE vtle dHolHE HAS5T 4 Ak, HTIQ HIE(124)= AT E A
e dolHE tadd & vk, txF#e] fute]~(122)= tRZYH HY L dHolEE AREAM A &Y
ol 4 k. vz=Edo] fute]l~(122)w HAA tHbe]~(120) 9 FRE £ Y, e 95 "z=Ed ol
tufo]zet QIEIH o]t e A E HA A tule] 2(120) 9] ¢ S 5 ATt

Hlt)e Q1= E(114) 2 WYL tl=Eu(124)+=, HEVC(High Efficiency Video Coding) X<, VVM(Versatile
Video Coding) ¥ % U& A /= F7F E5E59 22, v &5 Eo wet 5218 4 Q).

£ % o] dAE A2P00) U9 HHe ARHAI)Y F i, HTe. AmE (20009 A o Alsh

HIE Q. Q15 (200)E A4 7

il =
H ( 200) 50 Vs Hxd
A

T At = 59 delA, HY
Q151 (200)9] T

o
= WAl AE Vlese I Be A

Htl 2 2FE(200)9 75 HAEHEELS B8 F43(201), = A §35(203), 2H F4 #49(204), 24 B
205 2 JEF dF FH(200)0& X F e dF FH(202), A G F51(207), #HE {9
(208), A8t F491(209), ASAE} §31(210), 9st (21D, A+AA §91(212), ¥H(213), ¥ JdEZY

A=Y FAQDS TFE 5 Aot

e dEoA, By AFxE(200)E Huh B, Hu He = Aoldlk JE A
oo A, oZ F4(202)2 JEZH &5 HAR(intra block copy, IBC) X
= shue #E A7 A vt EFo] X sk A< IBC BEAA CdF

A7, 2R F4 F5(204) 2 X R

ge] HAE Qe = 59 dolA pEAor FHE o] 9t

Hog 28% 4 vk Hre 95y (200) # HH e vay
[e]

r
o
>
>
4
©
(]
N\
o

e o

RE A §3(203)L, oS o], 03 AFE 7%de], 3Y R=E | Z ¢EZ(intra) B <¢IE (inter)
Z S Ausk = gu, Al QJEZ 3YE T 9F ZYd E=S A A FY(207)¢0 AlEEke]
=k &5 dolHE "3/“0}Ei stal A R (212)el AFste] Hx JHZA AREE7] g EYE EF
S AFZEES & ¢ Ak, AR oo, BE A8 {5(203)2 oS5o] Q1Y dF AE 9 QIEZ oF 4
3o 7]%3}= ClIP(combination of intra and inter predication) RE=ZE A€d 4 gy, w= A" {4
(203)2 H3F QIE o9 A9 EFo digt 24 WH Ea5(dE EH, A2 J4 == A5 g4 44
E)S Adg 5

A HY e EFo digk JE dFES Fdshy] 8, 2H 4 5(204)2 HH(213)ZHFE 9 3l o]t
Tz ZEQdS @A vt E53 vuske A 93] @A HYe S5 g3k 2d HHE AT 5 Ao
2 B FH(200)2 dA vt E53 AdE A olele] MH(213)ZFEL A EY UIYdH HMEE
2 A AR 7]x3te] @A HT L &5 tig odS5H vt E5S AT F U
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SUPPLEMENTAL ENHANCEMENT INFORMATION FOR MULTI-
LAYER VIDEO STREAMS

CROSS REFERENCE TO RELATED APPLICATIONS
[001] Under the applicable patent law and/or rules pursuant to the Paris Convention, this
application is made to timely claims the priority to and benefits of U.S. Provisional Patent
Application No. 63/084,953, filed on September 29, 2020. For all purposes under the law, the
entire disclosure of the aforementioned application is incorporated by reference as part of the
disclosure of this application.
TECHNICAL FIELD
[002] This patent document relates to digital video coding technologies, including video encoding,

transcoding or decoding.

BACKGROUND
[003] Digital video accounts for the largest bandwidth use on the internet and other digital
communication networks. As the number of connected user devices capable of receiving and
displaying video increases, it is expected that the bandwidth demand for digital video usage will

continue to grow.

SUMMARY

[004] The present document discloses techniques that can be used by video encoders and decoders
for processing coded representation of a video or an image according to a file format.

[005] In one example aspect, a method of processing visual media data is disclosed. The method
includes: performing a conversion between visual media data and a bitstream of the visual media
data including multiple layers according to a format rule; wherein the format rule specifies that a
supplemental enhancement information (SEI) message is included in the bitstream to indicate that
it is allowed for a decoder to decode 1) a dependent random access point (DRAP) picture in a layer
associated with the SEI message and/or 2) pictures included in the layer and following the DRAP
picture in a decoding order and an output order, without having to decode other pictures in the

layer except for an intra random access point (IRAP) picture associated with the DRAP picture.
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[006] In another example aspect, another method of processing visual media data is disclosed. The
method includes: performing a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies whether and how a second
type of supplemental enhancement information (SEI) message that is different from a first type of
SEI message is included in the bitstream, and wherein the first type of the SEI message and the
second type of the SEI message indicate a first type of dependent random access point (DRAP)
picture and a second type of DRAP picture, respectively.

[007] In another example aspect, another method of processing visual media data is disclosed. The
method includes: performing a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies that a supplemental
enhancement information (SEI) message that refers to a dependent random access point (DRAP)
picture is included in the bitstream, and wherein the format rule further specifies that the SEI
message includes a syntax element indicating a number of intra random access point (IRAP)
pictures or dependent random access point (DRAP) pictures that are within a same coded layer
video sequence (CLVS) as the DRAP picture.

[008] In yet another example aspect, a video processing apparatus is disclosed. The video
processing apparatus comprises a processor configured to implement above-described methods.
[009] In yet another example aspect, a method of storing visual media data to a file including one
or more bitstreams is disclosed. The method corresponds to above-described methods and further
includes storing the one or more bitstream to a non-transitory computer-readable recording
medium.

[0010] In yet another example aspect, a computer readable medium that stores a bitstream is
disclosed. The bitstream is generated according to above-described methods.

[0011] In yet another example aspect, a video processing apparatus for storing a bitstream is
disclosed, wherein the video processing apparatus is configured to implement above-described
methods.

[0012] In yet another example aspect, a computer readable medium on which a bitstream complies
to a file format that is generated according to above-described methods is disclosed.

[0013] These, and other, features are described throughout the present document.

BRIEF DESCRIPTION OF DRAWINGS
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[0014] FIG. 1 is a block diagram of an example video processing system.

[0015] FIG. 2 is a block diagram of a video processing apparatus.

[0016] FIG. 3 is a flowchart for an example method of video processing.

[0017] FIG. 4 is a block diagram that illustrates a video coding system in accordance with some
embodiments of the present disclosure.

[0018] FIG.5isablock diagram that illustrates an encoder in accordance with some embodiments
of the present disclosure.

[0019] FIG. 6 is a block diagram that illustrates a decoder in accordance with some embodiments
of the present disclosure.

[0020] FIGS. 7 to 9 are flowcharts for an example method of processing visual media data based

on some implementations of the disclosed technology.

DETAILED DESCRIPTION

[0021] Section headings are used in the present document for ease of understanding and do not
limit the applicability of techniques and embodiments disclosed in each section only to that section.
Furthermore, H.266 terminology is used in some description only for ease of understanding and
not for limiting scope of the disclosed techniques. As such, the techniques described herein are
applicable to other video codec protocols and designs also. In the present document, editing
changes are shown to text by strikethrough indicating cancelled text and highlight indicating added
text (including boldface italic), with respect to the current draft of the VVVC specification.
1. Initial discussion
[0022] This document is related to video coding technologies. Specifically, it is related to support
of cross random access point (RAP) referencing in video coding based on Supplemental
Enhancement Information (SEI) messages. The ideas may be applied individually or in various
combination, to any video coding standard or non-standard video codec, e.g., the recently finalized
Versatile Video Coding (VVC).
2. Abbreviations

ACT  adaptive colour transform

ALF  adaptive loop filter

AMVR adaptive motion vector resolution

APS adaptation parameter set

153941520.1
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AU access unit

AUD  access unit delimiter

AVC  advanced video coding (Rec. ITU-T H.264 | ISO/IEC 14496-10)
B bi-predictive

BCW  bi-prediction with CU-level weights
BDOF bi-directional optical flow

BDPCM block-based delta pulse code modulation
BP buffering period

CABAC context-based adaptive binary arithmetic coding
CB coding block

CBR  constant bit rate

CCALF cross-component adaptive loop filter
CLVS coded layer video sequence

CLVSS coded layer video sequence start
CPB coded picture buffer

CRA  clean random access

CRC  cyclic redundancy check

CRR cross RAP referencing

CTB  coding tree block

CTU  coding tree unit

CuU coding unit

CVS  coded video sequence

CVSS coded video sequence start

DPB  decoded picture buffer

DCI decoding capability information
DRAP dependent random access point

DU decoding unit

DUI decoding unit information

EG exponential-Golomb

EGk k-th order exponential-Golomb

EOB  end of bitstream
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EOS end of sequence

FD filler data

FIFO  first-in, first-out

FL fixed-length

GBR  green, blue, and red

GCl general constraints information
GDR  gradual decoding refresh

GPM  geometric partitioning mode
HEVC high efficiency video coding (Rec. ITU-T H.265 | ISO/IEC 23008-2)
HRD  hypothetical reference decoder
HSS hypothetical stream scheduler

I intra

IBC intra block copy

IDR instantaneous decoding refresh
ILRP inter-layer reference picture

IRAP intra random access point

LFNST low frequency non-separable transform
LPS least probable symbol

LSB least significant bit

LTRP long-term reference picture

LMCS luma mapping with chroma scaling
MIP matrix-based intra prediction

MPS  most probable symbol

MSB  most significant bit

MTS  multiple transform selection

MVP  motion vector prediction

NAL  network abstraction layer

OoLS output layer set

OP operation point

OPI operating point information

P predictive

153941520.1





PH
POC
PPS
PROF
PT
PU
QP
RADL
RAP
RASL
RBSP
RGB
RPL
SAO
SAR
SEI
SH
SLI
SODB
SPS
STRP
STSA
TR
TU
VBR
VCL
VPS
VSEI

VUI
VVC

153941520.1

picture header

picture order count

picture parameter set

prediction refinement with optical flow
picture timing

picture unit

quantization parameter

random access decodable leading (picture)
random access point

random access skipped leading (picture)
raw byte sequence payload

red, green, and blue

reference picture list

sample adaptive offset

sample aspect ratio

supplemental enhancement information
slice header

subpicture level information

string of data bits

sequence parameter set

short-term reference picture

step-wise temporal sublayer access
truncated rice

transform unit

variable bit rate

video coding layer

video parameter set

P2009734401KR1

versatile supplemental enhancement information (Rec. ITU-T H.274 | ISO/IEC

23002-7)

video usability information

versatile video coding (Rec. ITU-T H.266 | ISO/IEC 23090-3)





P2009734401KR1

3. Video coding discussion

3.1. Video coding standards

[0023] Video coding standards have evolved primarily through the development of the well-
known ITU-T and ISO/IEC standards. The ITU-T produced H.261 and H.263, ISO/IEC produced
MPEG-1 and MPEG-4 Visual, and the two organizations jointly produced the H.262/MPEG-2
Video and H.264/MPEG-4 Advanced Video Coding (AVC) and H.265/HEVC standards. Since
H.262, the video coding standards are based on the hybrid video coding structure wherein temporal
prediction plus transform coding are utilized. To explore the future video coding technologies
beyond HEVC, the Joint Video Exploration Team (JVET) was founded by VCEG and MPEG
jointly in 2015. Since then, many new methods have been adopted by JVET and put into the
reference software named Joint Exploration Model (JEM). The JVET was later renamed to be the
Joint Video Experts Team (JVET) when the Versatile Video Coding (VVC) project officially
started. VVC is the new coding standard, targeting at 50% bitrate reduction as compared to HEVC,
that has been finalized by the JVET at its 19th meeting ended at July 1, 2020.

[0024] The Versatile Video Coding (VVC) standard (ITU-T H.266 | ISO/IEC 23090-3) and the
associated Versatile Supplemental Enhancement Information (VSEI) standard (ITU-T H.274
| ISO/IEC 23002-7) have been designed for use in a maximally broad range of applications,
including both the traditional uses such as television broadcast, video conferencing, or playback
from storage media, and also newer and more advanced use cases such as adaptive bit rate
streaming, video region extraction, composition and merging of content from multiple coded video
bitstreams, multiview video, scalable layered coding, and viewport-adaptive 360° immersive

media.

3.2. Picture order count (POC) in HEVC and VVC
[0025] In HEVC and VVC, POC is basically used as a picture ID for identification of pictures in

many parts of the decoding process, including DPB management, part of which is reference picture
management.

[0026] With the newly introduced PH, in VVC, the information of POC least significant bits (LSB),
which is used for deriving the POC value and has the same value for all slices of a picture, is
signaled in the PH, as opposed to HEVC where it is signaled in the SH. VVC also allows the
signaling of the POC most significant bits (MSB) cycle value in the PH, to enable the derivation
of the POC value without tracking the POC MSB, which relies on the POC information of earlier

7
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decoded pictures. This, for example, allows mixing of IRAP and non-IRAP pictures within an AU
in multi-layer bitstreams. An additional difference between POC signaling in HEVC and VVC is
that in HEVC the POC LSB is not signaled for IDR pictures, which turned out to show some
disadvantage during later development of the multi-layer extensions of HEVC, for enabling mixing
of IDR and non-IDR pictures within an AU. Therefore, in VVC POC LSB information is signaled
for each picture, including IDR pictures. The signaling of POC LSB information for IDR pictures
also make it easier for supporting of merging of an IDR picture and a non-IDR picture from
different bitstream into one picture, as otherwise handling of the POC LSB in the merged picture
would need some complicated design.

3.3. Random access and its supports in HEVC and VVC

[0027] Random access refers to starting access and decoding of a bitstream from a picture that is
not the first picture of the bitstream in decoding order. To support tuning in and channel switching
in broadcast/multicast and multiparty video conferencing, seeking in local playback and streaming,
as well as stream adaptation in streaming, the bitstream needs to include frequent random access
points, which are typically intra coded pictures but may also be inter-coded pictures (e.g., in the
case of gradual decoding refresh).

[0028] HEVC includes signaling of intra random access points (IRAP) pictures in the NAL unit
header, through NAL unit types. Three types of IRAP pictures are supported, namely instantaneous
decoder refresh (IDR), clean random access (CRA), and broken link access (BLA) pictures. IDR
pictures are constraining the inter-picture prediction structure to not reference any picture before
the current group-of-pictures (GOP), conventionally referred to as closed-GOP random access
points. CRA pictures are less restrictive by allowing certain pictures to reference pictures before
the current GOP, all of which are discarded in case of a random access. CRA pictures are
conventionally referred to as open-GOP random access points. BLA pictures usually originate
from splicing of two bitstreams or part thereof at a CRA picture, e.g., during stream switching. To
enable better systems usage of IRAP pictures, altogether six different NAL units are defined to
signal the properties of the IRAP pictures, which can be used to better match the stream access
point types as defined in the ISO base media file format (ISOBMFF), which are utilized for random
access support in dynamic adaptive streaming over HTTP (DASH).

[0029] VVC supports three types of IRAP pictures, two types of IDR pictures (one type with or
the other type without associated RADL pictures) and one type of CRA picture. These are basically
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the same as in HEVC. The BLA picture types in HEVC are not included in VVC, mainly due to
two reasons: i) The basic functionality of BLA pictures can be realized by CRA pictures plus the
end of sequence NAL unit, the presence of which indicates that the subsequent picture starts a new
CVS in a single-layer bitstream. ii) There was a desire in specifying less NAL unit types than
HEVC during the development of VVC, as indicated by the use of five instead of six bits for the
NAL unit type field in the NAL unit header.

[0030] Another key difference in random access support between VVC and HEVC is the support
of GDR in a more normative manner in VVC. In GDR, the decoding of a bitstream can start from
an inter-coded picture and although at the beginning not the entire picture region can be correctly
decoded but after a number of pictures the entire picture region would be correct. AVC and HEVC
also support GDR, using the recovery point SEI message for signaling of GDR random access
points and the recovery points. In VVC, a new NAL unit type is specified for indication of GDR
pictures and the recovery point is signaled in the picture header syntax structure. A CVS and a
bitstream are allowed to start with a GDR picture. This means that it is allowed for an entire
bitstream to contain only inter-coded pictures without a single intra-coded picture. The main
benefit of specifying GDR support this way is to provide a conforming behavior for GDR. GDR
enables encoders to smooth the bit rate of a bitstream by distributing intra-coded slices or blocks
in multiple pictures as opposed intra coding entire pictures, thus allowing significant end-to-end
delay reduction, which is considered more important nowadays than before as ultralow delay
applications like wireless display, online gaming, drone based applications become more popular.
[0031] Another GDR related feature in VVC is the virtual boundary signaling. The boundary
between the refreshed region (i.e., the correctly decoded region) and the unrefreshed region at a
picture between a GDR picture and its recovery point can be signaled as a virtual boundary, and
when signaled, in-loop filtering across the boundary would not be applied, thus a decoding
mismatch for some samples at or near the boundary would not occur. This can be useful when the
application determines to display the correctly decoded regions during the GDR process.

[0032] IRAP pictures and GDR pictures can be collectively referred to as random access point
(RAP) pictures.
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3.4. VUI and SEI messages
[0033] VUI is a syntax structure sent as part of the SPS (and possibly also in VPS in HEVC). VUI
carries information that does not affect the normative decoding process, but that can be important
for proper rendering of the coded video.
[0034] SEI assists in processes related to decoding, display or other purposes. Same as VUI, SEI
does not affect the normative decoding process, either. SEI is carried in SEI messages. Decoder
support of SEI messages is optional. However, SEI messages do affect bitstream conformance
(e.g., if the syntax of an SEI message in a bitstream does not follow the specification, then the
bitstream is not conforming) and some SEI messages are needed in the HRD specification.
[0035] The VUI syntax structure and most SEI messages used with VVVC are not specified in the
VVC specification, but rather in the VSEI specification. The SEI messages necessary for HRD
conformance testing are specified in the VVC specification. VVC v1 defines five SEI messages
relevant for HRD conformance testing and VSEI v1 specifies 20 additional SEI messages. The
SEI messages carried in the VSEI specification do not directly impact conforming decoder
behavior and have been defined so that they can be used in a coding-format-agnostic manner,
allowing VSEI to be used in the future with other video coding standards in addition to VVC.
Rather than referring specifically to VVC syntax element names, the VSEI specification refers to
variables, whose values are set within the VVC specification.
[0036] Compared to HEVC, the VUI syntax structure of VVC focuses only on information
relevant for proper rendering of the pictures and does not contain any timing information or
bitstream restriction indications. In VVC, the VUI is signaled within the SPS, which includes a
length field before the VUI syntax structure to signal the length of the VUI payload in bytes. This
makes it possible for a decoder to easily jump over the information, and more importantly, allows
convenient future VUI syntax extensions by directly adding new syntax elements to the end of the
VUI syntax structure, in a similar manner as SEI message syntax extension.
[0037] The VUI syntax structure contains the following information:
e The content being interlaced or progressive;
e Whether the content contains frame-packed stereoscopic video or projected omnidirectional
video;
e Sample aspect ratio;
e Whether the content is appropriate for overscan display;
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e Color description, including color primaries, matrix and transfer characteristics, which is
particularly important to be able to signal ultra high definition (UHD) vs high definition (HD)
color space as well as high dynamic range (HDR);

e Chroma location compared to luma (for which the signaling was clarified for progressive
content compared to HEVC).

[0038] When the SPS does not contain any VUI, the information is considered unspecified and

has to be conveyed via external means or specified by the application if the content of the bitstream

is intended for rendering on a display.

[0039] Table 1 lists all the SEI messages specified for VVC v1, as well as the specification

containing their syntax and semantics. Of the 20 SEI messages specified in the VSEI specification,

many were inherited from HEVC (for example, the filler payload and both user data SEI messages).

Some SEI messages are essential for correct processing or rendering of the coded video content.

This is for example the case for the mastering display color volume, the content light level

information or the alternative transfer characteristics SEI messages which are particularly relevant

for HDR content. Other examples include the equirectangular projection, sphere rotation, region-
wise packing or omnidirectional viewport SEI messages, which are relevant for signaling and

processing of 360° video content.
Table 1: List of SEI messages in VVC v1

Name of SEI message Purpose of SEI message

SEI messages specified in the VVC specification

Buffering period Initial CPB removal delays for HRD

Picture timing CPB removal delays and DPB output delays for HRD

Decoding unit information CPB removal delays and DPB output delays for DU based HRD

. Mechanism to associate SEI messages with specific output layer sets, layers or
Scalable nesting )
sets of subpictures

Subpicture level information | Information about levels for subpicture sequences

SEI messages specified in the VSEI specification

Filler payload Filler data for adjusting the bit rate

User data registered by Rec.
ITU-T T.35 Convey user data, can be used as container for data by other organizations

User data unregistered

Film grain characteristics Model for film grain synthesis

) Information about how stereoscopic video is coded in the bitstream, e.g., by
Frame packing arrangement ) . L . . .
packing the two pictures for each time instance of the two views into one picture

11
153941520.1





P2009734401KR1

Parameter sets inclusion

indication

Indication of whether the sequence contains all the required NAL units for

decoding

Decoded picture hash

Hash of the decoded pictures for error detection

Mastering display color

volume

Description of the color volume of a display used to author the content

Content light level
information

Upper bounds for the nominal target brightness light level of the content

Dependent RAP indication

Indicates a picture using only the preceding IRAP picture for inter prediction

referencing

Alternative transfer
characteristics

Preferred alternative value for the transfer characteristics of the content

Ambient viewing

environment

Characteristics of the nominal ambient viewing environment for the display of
the content, can be used to assist the receiver in processing content depending
on the local viewing environment

Content color volume

Color volume characteristics of the associated picture

Equirectangular projection
Generalized cubemap

projection

Indication of the projection format applied, including information needed for
remapping of the content onto a sphere for rendering in omnidirectional video

applications

Sphere rotation

Information on rotation angles for conversion between the global and local

coordinate axes, for use in omnidirectional video applications

Region-wise packing

Information needed for remapping of the cropped decoded pictures, involving
region-wise operations like repositioning, resizing and rotation, onto projected
pictures, for use in omnidirectional video applications

Omnidirectional viewport

Coordinates of one or more regions corresponding to viewports recommended

for display, for use in omnidirectional video applications

Frame-field information

Indicates how the associated picture should be displayed, its source scan, and

whether it is a duplicate of a previous picture

Sample aspect ratio

information

Information about sample aspect ratio of the associated picture

[0040] New SEI messages that were specified for VVC v1 include the frame-field information SEI
message, the sample aspect ratio information SEI message, and the subpicture level information
SEI message.

[0041] The frame-field information SEI message contains information to indicate how the
associated picture should be displayed (such as field parity or frame repetition period), the source
scan type of the associated picture and whether the associated picture is a duplicate of a previous
picture. This information used to be signaled in the picture timing SEI message in previous video
coding standards, together with the timing information of the associated picture. However, it was
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observed that the frame-field information and timing information are two different kinds of
information that are not necessarily signaled together. A typical example consists in signaling the
timing information at the systems level, but signaling the frame-field information within the
bitstream. It was therefore decided to remove the frame-field information from the picture timing
SEI message and signal it within a dedicated SEI message instead. This change also made it
possible to modify the syntax of the frame-field information to convey additional and clearer
instructions to the display, such as the pairing of fields together, or more values for frame repetition.
[0042] The sample-aspect ratio SEI message enables signaling different sample aspect ratios for
different pictures within the same sequence, whereas the corresponding information contained in
the VUI applies to the whole sequence. It may be relevant when using the reference picture
resampling feature with scaling factors that cause different pictures of the same sequence to have
different sample aspect ratios.

[0043] The subpicture level information SEI message provides information of levels for the
subpicture sequences.

3.5. Cross RAP referencing

[0044] A video coding approach based on cross RAP reference (CRR), also referred to as external
decoding refresh (EDR), was proposed in JVET-M0360, JVET-N0119, JVET-00149, and JVET-
P0114.

[0045] The basic idea of this video coding approach is as follows. Instead of coding random access
points as intra-coded IRAP pictures (except for the very first picture in the bitstream), they are
coded using inter prediction, to circumvent the unavailability of the earlier pictures if the random
access points are coded as IRAP pictures. The trick is to provide a limited number of the earlier
pictures, typically representing different scenes of the video content, through a separate video
bitstream, which can be referred to as an external means. Such earlier pictures are referred to as
the external pictures. Consequently, each external picture can be used for inter prediction
referencing by pictures across the random access points. The coding efficiency gain comes from
having random access points coded as inter-predicted pictures and having more available reference
pictures for pictures that follow EDR pictures in decoding order.

[0046] A bitstream coded with such a video coding approach can be used in applications based on
ISOBMFF and DASH as described below.
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DASH content preparation operations

1)

2)

3)

4)
5)

6)

A video content is encoded into one or more representations, each is of a particular spatial
resolution, temporal resolution, and quality.

Each particular representation of a video content is represented by a main stream, and
possibly also an external stream. The main stream contains coded pictures that may or may
not include EDR pictures. When at least one EDR picture is included in the main stream,
the external stream is also present and contains external pictures. When no EDR picture is
included in the main stream, the external stream is not present.

Each main stream is carried in a Main Stream Representation (MSR). Each EDR picture in
an MSR is the first picture of a Segment.

Each external stream, when present, is carried in an External Stream Representation (ESR).
For each Segment in an MSR starting with an EDR picture, there is a Segment in the
corresponding ESR having the same Segment start time derived from the MPD, carrying
the external pictures needed for decoding of that EDR picture and the subsequent pictures
in decoding order in the bitstream carried in the MSR.

The MSRs of the same video content are included in one Adaptation Set (AS). The ESRs
of the same video content are included in one AS.

DASH streaming operations

1)

2)

3)

A client gets the MPD of the DASH Media Presentation, parses the MPD, selects an MSR,
and determines the starting presentation time from which the content is to be consumed.
The client requests Segments of the MSR, starting from the Segment containing the picture
having presentation time equal to (or close enough to) the starting presentation time.

a. If the first picture in the starting Segment is an EDR picture, the corresponding
Segment (having the same Segment start time derived from the MPD) in the
associated ESR is also requested, preferably before requesting of the MSR
Segments. Otherwise, no Segment of the associated ESR is requested.

When switching to a different MSR, the client requests Segments of the switch-to MSR,
starting from the first Segment having Segment start time greater than that of the last
requested Segment of the switch-from MSR.

a. If the first picture in the starting Segment in the switch-to MSR is an EDR picture,
the corresponding Segment in the associated ESR is also requested, preferably
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before requesting of the MSR Segments. Otherwise, no Segment of the associated
ESR is requested.

4) When continuously operating at the same MSR (after decoding of the starting Segment
after a seeking or stream switching operation), no Segment of the associated ESR needs to
be requested, including when requesting any Segment starting with an EDR picture.

3.6. The DRAP indication SEI message
[0047] The VSEI spec includes the DRAP indication SEI message, specified as follows:

dependent_rap_indication( payloadSize ) { Descriptor

}

[0048] The picture associated with a dependent random access point (DRAP) indication SEI

message is referred to as a DRAP picture.

[0049] The presence of the DRAP indication SEI message indicates that the constraints on picture

order and picture referencing specified in this clause apply. These constraints can enable a decoder

to properly decode the DRAP picture and the pictures that follow it in both decoding order and
output order without needing to decode any other pictures except the associated IRAP picture of
the DRAP picture.

[0050] The constraints indicated by the presence of the DRAP indication SEI message, which shall

all apply, are as follows:

— The DRAP picture is a trailing picture.

— The DRAP picture has a temporal sublayer identifier equal to 0.

— The DRAP picture does not include any pictures in the active entries of its reference picture
lists except the associated IRAP picture of the DRAP picture.

— Any picture that follows the DRAP picture in both decoding order and output order does not
include, in the active entries of its reference picture lists, any picture that precedes the DRAP
picture in decoding order or output order, with the exception of the associated IRAP picture
of the DRAP picture.
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4. Technical problems solved by disclosed technical solutions
[0051] The functionality of the DRAP indication SEI message can be considered as a subset of the
CRR approach. For simplicity, a picture associated with a DRAP indication SEI message is
referred to as type 1 DRAP picture.
[0052] From encoding point of view, although the CRR approach proposed in JVET-P0114 or
earlier JVET contributions was not adopted into VVC, the encoder can still encode the video
bitstream in such a manner that certain pictures only rely on the associated IRAP picture for inter
prediction reference (like type 1 DRAP pictures indicated by the DRAP SEI message), and certain
other pictures (e.g., referred to as type 2 DRAP pictures) only rely on some pictures in the set of
picture consisting of the associated IRAP picture and some other (type 1 or type 2) DRAP pictures.
[0053] However, given a VVC bitstream, it is unknown whether such type 2 DRAP pictures exist
in the bitstream. Furthermore, even when it is known that such type 2 DRAP pictures exist in the
bitstream, to compose a media file according to the an ISOBMFF and a DASH media presentation
based on such a VVC bitstream to enable the CRR or EDR streaming operations, the file and
DASH media presentation composer would need to parse and derive lots of information, including
POC values and active entries in reference picture lists to figure out whether a particular picture is
a type 2 DRAP picture, and, and if yes, which earlier IRAP or DRAP pictures are needed for
random accessing from this particular picture, such that the proper set of pictures can be included
in a separate, time-synchronized file track and DASH representation.
[0054] Yet another problem is that the semantics of the DRAP indication SEI message only apply
to single-layer bitstreams.
5. A listing of solutions
[0055] To solve the above problems, and others, methods as summarized below are disclosed. The
items should be considered as examples to explain the general concepts and should not be
interpreted in a narrow way. Furthermore, these items can be applied individually or combined in
any manner.
1) Inone example, the semantics of the DRAP indication SEI message are changed such that the
SEI message can be applied to multi-layer bitstreams, i.e., the semantics enable a decoder to
properly decode the DRAP picture (i.e., the picture associated with a DRAP indication SEI

message) and the pictures that are in the same layer and follow it in both decoding order and
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output order without needing to decode any other pictures in the same layer except the
associated IRAP picture of the DRAP picture.

a. In example, it is required that the DRAP picture does not include any pictures in
the same layer in the active entries of its reference picture lists except the associated
IRAP picture of the DRAP picture.

b. In one example, it is required that any picture that is in the same layer and follows
the DRAP picture in both decoding order and output order does not include, in the
active entries of its reference picture lists, any picture that is in the same layer and
precedes the DRAP picture in decoding order or output order, with the exception
of the associated IRAP picture of the DRAP picture.

In one example, a RAP picture ID, for the DRAP picture is signalled in the DRAP indication
SEI message, to specify the identifier of a RAP picture, which can be either an IRAP picture
or a DRAP picture.

a. Inone example, a presence flag that indicates whether the RAP picture ID is present
in the DRAP indication is signalled, and when the flag is equal to a particular value,
e.g., 1, the RAP picture ID is signalled in the DRAP indication SEI message, and
when the flag is equal to another value, e.g., 0, the RAP picture ID is not signalled
in the DRAP indication SEI message.

In one example, a DRAP picture associated with a DRAP indication SEI message is allowed
to refer to either the associated IRAP picture or the previous picture in decoding order that is
a GDR picture with ph_recovery _poc_cnt equal to O for inter prediction reference.

In one example, a new SEI message, e.g., named type 2 DRAP indication SEI message, and
each picture associated with this new SEI message is referred to as a special type of picture,
e.g., type DRAP picture.

In one example, it is specified that Type 1 DRAP pictures (associated with a DRAP indication
SEI message) and type 2 DRAP pictures (associated with type 2 DRAP indication SEI message)
are collectively referred to as DRAP pictures.

In one example, the type 2 DRAP indication SEI message includes a RAP picture ID, e.g.,
denoted as RapPicld, to specify the identifier of a RAP picture, which can be either an IRAP
picture or a DRAP picture, and a syntax element (e.g., t2drap_num_ref rap_pics_minusl)

indicating the number of IRAP or DRAP pictures that are within the same CLVS as the type 2
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DRAP picture and may be included in the active entries of the reference picture lists of the
type 2 DRAP picture.

a. In one example, the syntax element (e.g., t2drap_num_ref rap_pics_minusl)
indicating the number is coded using 3 bits as u(3).

b. Alternatively, the syntax element (e.g., t2drap_num_ref rap_pics_minusl)
indicating the number is coded as ue(V).

7) In one example, for the RAP picture ID, of the DRAP picture, in the DRAP indication SEI
message or the type 2 DRAP indication SEI message, one or more of the following approaches
apply:

a. In one example, the syntax element for signalling of the RAP picture ID is coded
using 16 bits, as u(16).

i. Alternatively, the syntax element for signalling of the RAP picture ID is
coded using ue(v).

b. In one example, instead of signalling a RAP picture ID in a DRAP indication SEI
message, the POC value of the DRAP picture is signalled, e.g., using se(v) or i(32).

I. Alternatively, the POC delta, relative to the POC value of the associated
IRAP picture, is signalled, e.g., using ue(v) or u(16).

8) In one example, it is specified that each IRAP or DRAP picture that is an IRAP or DRAP is
associated with a RAP picture ID RapPicld.

a. In one example, it is specified that the value of RapPicld for an IRAP picture is
inferred to be equal to 0.

b. In one example, it is specified that the values of RapPicld shall be different for any
two IRAP or DRAP pictures within a CLVS.

c. Inone example, furthermore, the values of RapPicld for IRAP and DRAP pictures
within a CLVS shall be increasing in increasing decoding order of the IRAP or
DRAP pictures.

d. In one example, furthermore, the RapPicld of a DRAP picture shall be 1 greater
than the RapPicld of the previous IRAP or DRAP picture in decoding order within
the same CLVS.

9) Inone example, the type 2 DRAP indication SEI message further includes a list of RAP picture
IDs, one for each of the IRAP or DRAP pictures that are within the same CLVS as the type 2
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DRAP picture and may be included in the active entries of the reference picture lists of the
type 2 DRAP picture.

a.

In an example, each of the list of RAP picture IDs is coded the same as the RAP
picture ID for the DRAP picture associated with the type 2 DRAP indication SEI
message.

Alternatively, require the values of the list of RAP picture IDs to be increasing in
increasing order of the values of the list index i, and use ue(v) coding of the delta
between the RapPicld value of the i-th DRAP pic and 1) the RapPicld value of the
(1—1)-th DRAP or IRAP pic (when i is greater than 0) or 2) 0 (when i is equal to
0).

Alternatively, each of the list of RAP picture IDs is coded to represent the POC
value of the RAP picture, e.g., coded as se(Vv) or i(32).

Alternatively, each of the list of RAP picture IDs is coded to represent the POC
delta, relative to the POC value of the associated IRAP picture, is signalled, e.g.,
using ue(v), u(16).

Alternatively, each of the list of RAP picture IDs is coded to represent the POC
delta, e.g., using ue(v) or u(16), between the POC value of the current picture
relative to 1) the POC value of the (i — 1 )-th DRAP or IRAP pic (when i is greater
than 0), or 2) the POC value of the IRAP picture (when i is equal to 0).
Alternatively, furthermore, it is required that for any two values of list index values
i and j, to the list of RAP picture IDs, when i is less than j, the i-th IRAP or DRAP
picture shall precede the j-th IRAP or DRAP picture in decoding order.

6. Embodiments

Below are some example embodiments for some of the invention aspects summarized above in Section 5, which can
be applied to the VSEI specification. The changed texts are based on the latest VSEI text in JVET-S2007-v7. Most

relevant parts that have been added or modified are highlighted in bold and Italic, and some of the deleted parts are

marked with double brackets (e.g., [[a]] denotes deletion of the character, 'a’). There may be some other changes that

are editorial in nature and thus not highlighted.

6.1. First embodiment

This embodiment is for changes to the existing DRAP indication SEI message.

153941520.1
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6.1.1. Dependent random access point indication SEI message syntax

dependent_rap_indication( payloadSize ) { Descriptor

if( more_data_in_payload() )

if( payload_extension_present() )

drap_rap_id_in_clvs u(16)

6.1.2. Dependent random access point indication SEI message semantics

The picture associated with a dependent random access point (DRAP) indication SEI message is referred to as a type 1

DRAP picture.

Type 1 DRAP pictures and type 2 DRAP pictures (associated with a type 2 DRAP indication SEI message) are

collectively referred to as DRAP pictures.

The presence of the DRAP indication SEI message indicates that the constraints on picture order and picture

referencing specified in this subclause apply. These constraints can enable a decoder to properly decode the type 1

DRAP picture and the pictures that are in the same layer and follow it in both decoding order and output order without

needing to decode any other pictures in the same layer except the associated IRAP picture of the type 1 DRAP picture.

The constraints indicated by the presence of the DRAP indication SEI message, which shall all apply, are as follows:

—  The type 1 DRAP picture is a trailing picture.

—  The type 1 DRAP picture has a temporal sublayer identifier equal to 0.

—  The type 1 DRAP picture does not include any pictures in the same layer in the active entries of its reference
picture lists except the associated IRAP picture of the type 1 DRAP picture.

— Any picture that is in the same layer and follows the type 1 DRAP picture in both decoding order and output
order does not include, in the active entries of its reference picture lists, any picture that is in the same layer and
precedes the type 1 DRAP picture in decoding order or output order, with the exception of the associated IRAP
picture of the type 1 DRAP picture.

drap_rap_id_in_clvs specifies the RAP picture ID, denoted as RapPicld, of the type 1 DRAP picture.

Each IRAP or DRAP picture that is an IRAP or DRAP is associated with a RapPicld. The value of RapPicld for

an IRAP picture is inferred to be equal to 0. The values of RapPicld shall be different for any two IRAP or DRAP

pictures within a CLVS.

6.2. First embodiment

This embodiment is for the new type 2 DRAP indication SEI message.
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6.2.1. Type 2 DRAP indication SEI message syntax

type2_drap_indication( payloadSize ) { Descriptor
t2drap_rap_id_in_clvs u(16)
t2drap_reserved_zero_13bits u(13)
t2drap_num_ref_rap_pics_minusl u(3)

for(i=0;i <= t2drap_num_ref _rap_pics_minusl; i++)
t2drap_ref _rap_id[i] u(16)

6.2.2. Type 2 DRAP indication SEI message semantics

The picture associated with a type 2 DRAP indication SEI message is referred to as a type 2 DRAP picture.

Type 1 DRAP pictures (associated with a DRAP indication SEI message) and type 2 DRAP pictures are collectively

referred to as DRAP pictures.

The presence of the type 2 DRAP indication SEI message indicates that the constraints on picture order and picture

referencing specified in this subclause apply. These constraints can enable a decoder to properly decode the type 2

DRAP picture and the pictures that are in the same layer and follow it in both decoding order and output order without

needing to decode any other pictures in the same layer except the list of pictures referenceablePictures, which consists

of the list of IRAP or DRAP pictures in decoding order that are within the same CLVS and identified by the
t2drap_ref rap_id[ i ] syntax elements.

The constraints indicated by the presence of the type 2 DRAP indication SEI message, which shall all apply, are as

follows:

—  The type 2 DRAP picture is a trailing picture.

—  The type 2 DRAP picture has a temporal sublayer identifier equal to 0.

—  The type 2 DRAP picture does not include any pictures in the same layer in the active entries of its reference
picture lists except the referenceablePictures.

— Any picture that is in the same layer and follows the type 2 DRAP picture in both decoding order and output
order does not include, in the active entries of its reference picture lists, any picture that is in the same layer and
precedes the type 2 DRAP picture in decoding order or output order, with the exception of the
referenceablePictures.

— Any picture in the list referenceablePictures does not include, in the active entries of its reference picture lists,
any picture that is in the same layer and is not a picture at an earlier position in the list referenceablePictures.

NOTE — Consequenlty, the first picture in referenceablePictures, even when it is a DRAP picture instead of an IRAP
picture, does not include any picture from the same layer in the active entries of its reference picture lists.

t2drap_rap_id_in_clvs specifies the RAP picture identifier, denoted as RapPicld, of the type 2 DRAP picture.
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Each IRAP or DRAP picture that is an IRAP or DRAP is associated with a RapPicld. The value of RapPicld for an
IRAP picture is inferred to be equal to 0. The values of RapPicld shall be different for any two IRAP or DRAP pictures
within a CLVS.

t2drap_reserved_zero_13bits shall be equal to 0 in bitstreams conforming to this version of this Specification. Other
values for t2drap_reserved zero_13bits are reserved for future use by ITU-T | ISO/IEC. Decoders shall ignore the
value of t2drap_reserved_zero_13bits.

t2drap_num_ref_rap_pics_minusl plus 1 indicates the number of IRAP or DRAP pictures that are within the same
CLVS as the type 2 DRAP picture and may be included in the active entries of the reference picture lists of the type
2 DRAP picture.

t2drap_ref_rap_id[ i] indicates RapPicld of the i-th IRAP or DRAP picture that is within the same CLVS as the
type 2 DRAP picture and may be included in the active entries of the reference picture lists of the type 2 DRAP picture.

[0056] FIG. 1 is a block diagram showing an example video processing system 1900 in which
various techniques disclosed herein may be implemented. Various implementations may include
some or all of the components of the system 1900. The system 1900 may include input 1902 for
receiving video content. The video content may be received in a raw or uncompressed format, e.g.,
8 or 10 bit multi-component pixel values, or may be in a compressed or encoded format. The input
1902 may represent a network interface, a peripheral bus interface, or a storage interface. Examples
of network interface include wired interfaces such as Ethernet, passive optical network (PON), etc.
and wireless interfaces such as Wi-Fi or cellular interfaces.

[0057] The system 1900 may include a coding component 1904 that may implement the various
coding or encoding methods described in the present document. The coding component 1904 may
reduce the average bitrate of video from the input 1902 to the output of the coding component
1904 to produce a coded representation of the video. The coding techniques are therefore
sometimes called video compression or video transcoding techniques. The output of the coding
component 1904 may be either stored, or transmitted via a communication connected, as
represented by the component 1906. The stored or communicated bitstream (or coded)
representation of the video received at the input 1902 may be used by the component 1908 for
generating pixel values or displayable video that is sent to a display interface 1910. The process
of generating user-viewable video from the bitstream representation is sometimes called video
decompression. Furthermore, while certain video processing operations are referred to as “coding”

operations or tools, it will be appreciated that the coding tools or operations are used at an encoder
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and corresponding decoding tools or operations that reverse the results of the coding will be
performed by a decoder.

[0058] Examples of a peripheral bus interface or a display interface may include universal serial
bus (USB) or high definition multimedia interface (HDMI) or Displayport, and so on. Examples
of storage interfaces include SATA (serial advanced technology attachment), PCI, IDE interface,
and the like. The techniques described in the present document may be embodied in various
electronic devices such as mobile phones, laptops, smartphones or other devices that are capable
of performing digital data processing and/or video display.

[0059] FIG. 2 is a block diagram of a video processing apparatus 3600. The apparatus 3600 may
be used to implement one or more of the methods described herein. The apparatus 3600 may be
embodied in a smartphone, tablet, computer, Internet of Things (IoT) receiver, and so on. The
apparatus 3600 may include one or more processors 3602, one or more memories 3604 and video
processing hardware 3606. The processor(s) 3602 may be configured to implement one or more
methods described in the present document. The memory (memories) 3604 may be used for storing
data and code used for implementing the methods and techniques described herein. The video
processing hardware 3606 may be used to implement, in hardware circuitry, some techniques
described in the present document. In some embodiments, the video processing hardware 3606
may be at least partly included in the processor 3602, e.g., a graphics co-processor.

[0060] FIG. 4 is a block diagram that illustrates an example video coding system 100 that may
utilize the techniques of this disclosure.

[0061] As shown in FIG. 4, video coding system 100 may include a source device 110 and a
destination device 120. Source device 110 generates encoded video data which may be referred to
as a video encoding device. Destination device 120 may decode the encoded video data generated
by source device 110 which may be referred to as a video decoding device.

[0062] Source device 110 may include a video source 112, a video encoder 114, and an
input/output (1/0) interface 116.

[0063] Video source 112 may include a source such as a video capture device, an interface to
receive video data from a video content provider, and/or a computer graphics system for generating
video data, or a combination of such sources. The video data may comprise one or more pictures.
Video encoder 114 encodes the video data from video source 112 to generate a bitstream. The

bitstream may include a sequence of bits that form a coded representation of the video data. The
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bitstream may include coded pictures and associated data. The coded picture is a coded
representation of a picture. The associated data may include sequence parameter sets, picture
parameter sets, and other syntax structures. 1/O interface 116 may include a
modulator/demodulator (modem) and/or a transmitter. The encoded video data may be transmitted
directly to destination device 120 via I/O interface 116 through network 130a. The encoded video
data may also be stored onto a storage medium/server 130b for access by destination device 120.

[0064] Destination device 120 may include an 1/O interface 126, a video decoder 124, and a
display device 122.

[0065] 1/O interface 126 may include a receiver and/or a modem. I/O interface 126 may acquire
encoded video data from the source device 110 or the storage medium/ server 130b. Video decoder
124 may decode the encoded video data. Display device 122 may display the decoded video data
to a user. Display device 122 may be integrated with the destination device 120, or may be external
to destination device 120 which be configured to interface with an external display device.

[0066] Video encoder 114 and video decoder 124 may operate according to a video compression
standard, such as the High Efficiency Video Coding (HEVC) standard, Versatile Video Coding
(VVM) standard and other current and/or further standards.

[0067] FIG. 5 is a block diagram illustrating an example of video encoder 200, which may be
video encoder 114 in the system 100 illustrated in FIG. 4.

[0068] Video encoder 200 may be configured to perform any or all of the techniques of this
disclosure. In the example of FIG. 5, video encoder 200 includes a plurality of functional
components. The techniques described in this disclosure may be shared among the various
components of video encoder 200. In some examples, a processor may be configured to perform
any or all of the techniques described in this disclosure.

[0069] The functional components of video encoder 200 may include a partition unit 201, a
predication unit 202 which may include a mode select unit 203, a motion estimation unit 204, a
motion compensation unit 205 and an intra prediction unit 206, a residual generation unit 207, a
transform unit 208, a quantization unit 209, an inverse quantization unit 210, an inverse transform
unit 211, a reconstruction unit 212, a buffer 213, and an entropy encoding unit 214.

[0070] In other examples, video encoder 200 may include more, fewer, or different functional

components. In an example, predication unit 202 may include an intra block copy (IBC) unit. The
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IBC unit may perform predication in an IBC mode in which at least one reference picture is a
picture where the current video block is located.

[0071] Furthermore, some components, such as motion estimation unit 204 and motion
compensation unit 205 may be highly integrated, but are represented in the example of FIG. 5
separately for purposes of explanation.

[0072] Partition unit 201 may partition a picture into one or more video blocks. Video encoder 200
and video decoder 300 may support various video block sizes.

[0073] Mode select unit 203 may select one of the coding modes, intra or inter, e.g., based on error
results, and provide the resulting intra- or inter-coded block to a residual generation unit 207 to
generate residual block data and to a reconstruction unit 212 to reconstruct the encoded block for
use as a reference picture. In some example, Mode select unit 203 may select a combination of
intra and inter predication (CIIP) mode in which the predication is based on an inter predication
signal and an intra predication signal. Mode select unit 203 may also select a resolution for a
motion vector (e.g., a sub-pixel or integer pixel precision) for the block in the case of inter-
predication.

[0074] To perform inter prediction on a current video block, motion estimation unit 204 may
generate motion information for the current video block by comparing one or more reference
frames from buffer 213 to the current video block. Motion compensation unit 205 may determine
a predicted video block for the current video block based on the motion information and decoded
samples of pictures from buffer 213 other than the picture associated with the current video block.
[0075] Motion estimation unit 204 and motion compensation unit 205 may perform different
operations for a current video block, for example, depending on whether the current video block
isinan I slice, a P slice, or a B slice.

[0076] In some examples, motion estimation unit 204 may perform uni-directional prediction for
the current video block, and motion estimation unit 204 may search reference pictures of list 0 or
list 1 for a reference video block for the current video block. Motion estimation unit 204 may then
generate a reference index that indicates the reference picture in list O or list 1 that contains the
reference video block and a motion vector that indicates a spatial displacement between the current
video block and the reference video block. Motion estimation unit 204 may output the reference
index, a prediction direction indicator, and the motion vector as the motion information of the

current video block. Motion compensation unit 205 may generate the predicted video block of the
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current block based on the reference video block indicated by the motion information of the current
video block.

[0077] In other examples, motion estimation unit 204 may perform bi-directional prediction for
the current video block, motion estimation unit 204 may search the reference pictures in list 0 for
a reference video block for the current video block and may also search the reference pictures in
list 1 for another reference video block for the current video block. Motion estimation unit 204
may then generate reference indexes that indicate the reference pictures in list 0 and list 1
containing the reference video blocks and motion vectors that indicate spatial displacements
between the reference video blocks and the current video block. Motion estimation unit 204 may
output the reference indexes and the motion vectors of the current video block as the motion
information of the current video block. Motion compensation unit 205 may generate the predicted
video block of the current video block based on the reference video blocks indicated by the motion
information of the current video block.

[0078] In some examples, motion estimation unit 204 may output a full set of motion information
for decoding processing of a decoder.

[0079] In some examples, motion estimation unit 204 may do not output a full set of motion
information for the current video. Rather, motion estimation unit 204 may signal the motion
information of the current video block with reference to the motion information of another video
block. For example, motion estimation unit 204 may determine that the motion information of the
current video block is sufficiently similar to the motion information of a neighboring video block.
[0080] In one example, motion estimation unit 204 may indicate, in a syntax structure associated
with the current video block, a value that indicates to the video decoder 300 that the current video
block has the same motion information as another video block.

[0081] In another example, motion estimation unit 204 may identify, in a syntax structure
associated with the current video block, another video block and a motion vector difference (MVD).
The motion vector difference indicates a difference between the motion vector of the current video
block and the motion vector of the indicated video block. The video decoder 300 may use the
motion vector of the indicated video block and the motion vector difference to determine the

motion vector of the current video block.
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[0082] As discussed above, video encoder 200 may predictively signal the motion vector. Two
examples of predictive signaling techniques that may be implemented by video encoder 200
include advanced motion vector predication (AMVP) and merge mode signaling.

[0083] Intra prediction unit 206 may perform intra prediction on the current video block. When
intra prediction unit 206 performs intra prediction on the current video block, intra prediction unit
206 may generate prediction data for the current video block based on decoded samples of other
video blocks in the same picture. The prediction data for the current video block may include a
predicted video block and various syntax elements.

[0084] Residual generation unit 207 may generate residual data for the current video block by
subtracting (e.g., indicated by the minus sign) the predicted video block(s) of the current video
block from the current video block. The residual data of the current video block may include
residual video blocks that correspond to different sample components of the samples in the current
video block.

[0085] In other examples, there may be no residual data for the current video block for the current
video block, for example in a skip mode, and residual generation unit 207 may not perform the
subtracting operation.

[0086] Transform processing unit 208 may generate one or more transform coefficient video
blocks for the current video block by applying one or more transforms to a residual video block
associated with the current video block.

[0087] After transform processing unit 208 generates a transform coefficient video block
associated with the current video block, quantization unit 209 may quantize the transform
coefficient video block associated with the current video block based on one or more quantization
parameter (QP) values associated with the current video block.

[0088] Inverse quantization unit 210 and inverse transform unit 211 may apply inverse
quantization and inverse transforms to the transform coefficient video block, respectively, to
reconstruct a residual video block from the transform coefficient video block. Reconstruction unit
212 may add the reconstructed residual video block to corresponding samples from one or more
predicted video blocks generated by the predication unit 202 to produce a reconstructed video
block associated with the current block for storage in the buffer 213.

[0089] After reconstruction unit 212 reconstructs the video block, loop filtering operation may be

performed reduce video blocking artifacts in the video block.
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[0090] Entropy encoding unit 214 may receive data from other functional components of the
video encoder 200. When entropy encoding unit 214 receives the data, entropy encoding unit 214
may perform one or more entropy encoding operations to generate entropy encoded data and output
a bitstream that includes the entropy encoded data.

[0091] FIG. 6 is a block diagram illustrating an example of video decoder 300 which may be video
decoder 114 in the system 100 illustrated in FIG. 4.

[0092] The video decoder 300 may be configured to perform any or all of the techniques of this
disclosure. In the example of FIG. 6, the video decoder 300 includes a plurality of functional
components. The techniques described in this disclosure may be shared among the various
components of the video decoder 300. In some examples, a processor may be configured to
perform any or all of the techniques described in this disclosure.

[0093] In the example of FIG. 6, video decoder 300 includes an entropy decoding unit 301, a
motion compensation unit 302, an intra prediction unit 303, an inverse quantization unit 304, an
inverse transformation unit 305, and a reconstruction unit 306 and a buffer 307. Video decoder
300 may, in some examples, perform a decoding pass generally reciprocal to the encoding pass
described with respect to video encoder 200 (FIG. 5).

[0094] Entropy decoding unit 301 may retrieve an encoded bitstream. The encoded bitstream may
include entropy coded video data (e.g., encoded blocks of video data). Entropy decoding unit 301
may decode the entropy coded video data, and from the entropy decoded video data, motion
compensation unit 302 may determine motion information including motion vectors, motion
vector precision, reference picture list indexes, and other motion information. Motion
compensation unit 302 may, for example, determine such information by performing the AMVP
and merge mode.

[0095] Motion compensation unit 302 may produce motion compensated blocks, possibly
performing interpolation based on interpolation filters. Identifiers for interpolation filters to be
used with sub-pixel precision may be included in the syntax elements.

[0096] Motion compensation unit 302 may use interpolation filters as used by video encoder 200
during encoding of the video block to calculate interpolated values for sub-integer pixels of a
reference block. Motion compensation unit 302 may determine the interpolation filters used by
video encoder 200 according to received syntax information and use the interpolation filters to

produce predictive blocks.
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[0097] Motion compensation unit 302 may uses some of the syntax information to determine sizes
of blocks used to encode frame(s) and/or slice(s) of the encoded video sequence, partition
information that describes how each macroblock of a picture of the encoded video sequence is
partitioned, modes indicating how each partition is encoded, one or more reference frames (and
reference frame lists) for each inter-encoded block, and other information to decode the encoded
video sequence.

[0098] Intra prediction unit 303 may use intra prediction modes for example received in the
bitstream to form a prediction block from spatially adjacent blocks. Inverse quantization unit 303
inverse quantizes, i.e., de-quantizes, the quantized video block coefficients provided in the
bitstream and decoded by entropy decoding unit 301. Inverse transform unit 303 applies an inverse
transform.

[0099] Reconstruction unit 306 may sum the residual blocks with the corresponding prediction
blocks generated by motion compensation unit 202 or intra-prediction unit 303 to form decoded
blocks. If desired, a deblocking filter may also be applied to filter the decoded blocks in order to
remove blockiness artifacts. The decoded video blocks are then stored in buffer 307, which
provides reference blocks for subsequent motion compensation/intra predication and also produces
decoded video for presentation on a display device.

[00100] A listing of solutions preferred by some embodiments is provided next.

[00101] A first set of solutions is provided below. The following solutions show example
embodiments of techniques discussed in the previous section (e.g., item 1).

[00102] 1. A method of video processing (e.g., method 700 depicted in FIG. 3), comprising:
performing (702) a conversion between a video comprising multiple layers and a coded
representation of the video, wherein the coded representation is organized according to a format
rule; wherein the format rule specifies that supplemental enhancement information (SEI) is
included in the coded representation, wherein the SEI information carries information that is
sufficient for a decoder to decode a dependent random access point (DRAP) picture and/or
decode pictures in a layer in a decoding order and an output order without a need to decode other
pictures in the layer except for an intra rando access picture (IRAP) of the DRAP picture.
[00103] 2. The method of solution 1, wherein the DRAP picture excludes any pictures in the

layer from a reference picture list with exception of the IRAP.
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[00104] The following solutions show example embodiments of techniques discussed in the
previous section (e.g., item 2).

[00105] 3. A method of video processing, comprising: performing a conversion between a video
comprising multiple layers and a coded representation of the video, wherein the coded
representation is organized according to a format rule; wherein the format rule specifies that a
supplemental enhancement information (SEI) message is included in the coded representation for
a dependent random access point (DRAP) picture, wherein the SEI message includes an
identifier of a random access point (RAP) picture.

[00106] 4. The method of solution 3, wherein the RAP is an intra random access picture.
[00107] 5. The method of solution 3, wherein the RAP is a dependent random access picture
(DRAP).

[00108] The following solutions show example embodiments of techniques discussed in the
previous section (e.g., item 3).

[00109] 6. The method of solution 5, wherein the DRAP picture is allowed to refer to an
associated intra random access picture or a previous picture in a decoding order that is a gradual
decoding refresh picture.

[00110] The following solutions show example embodiments of techniques discussed in the
previous section (e.g., item 4-6).

[00111] 7. A method of video processing, comprising: performing a conversion between a video
comprising multiple layers and a coded representation of the video, wherein the coded
representation is organized according to a format rule; wherein the format rule specifies whether
and how a type 2 supplemental enhancement information (SEI) message that refers to a
dependent random access picture (DRAP) is included in the coded representation.

[00112] 8. The method of solution 7, wherein the format rule specifies that the type 2 SEI
message and each picture associated with the message is handled as a special type of picture.
[00113] 9. The method of solution 7, wherein the format rule specifies that the type 2 SEI
message includes an identifier for a random access picture (RAP), called a type 2 RAP picture,
and a syntax element that indicates a number of pictures that are in a same coded video layer as
the random access picture such that the pictures are includes in an active reference picture list of
the type 2 RAP picture.
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[00114] 10. The method of any of solutions 1-9, wherein the conversion comprises generating a
coded representation from the video.

[00115] 11. The method of any of solutions 1-9, wherein the conversion comprises decoding the
coded representation to generate the video.

[00116] 12. A video decoding apparatus comprising a processor configured to implement a
method recited in one or more of solutions 1 to 11.

[00117] 13. A video encoding apparatus comprising a processor configured to implement a
method recited in one or more of solutions 1 to 11.

[00118] 14. A computer program product having computer code stored thereon, the code, when
executed by a processor, causes the processor to implement a method recited in any of solutions
1to 11.

[00119] 15. A computer readable medium that stores a coded representation generated according
to any of solutions 1 to 11.

[00120] 16. A method, apparatus or system described in the present document.

[00121] A second set of solutions provides example embodiments of techniques discussed in the
previous section (e.g., items 1, 1.3, 1.b, 2, 2.a, 3).

[00122] 1. A method of processing visual media data (e.g., method 710 as shown in FIG. 7),
comprising: performing 712 a conversion between visual media data and a bitstream of the visual
media data including multiple layers according to a format rule; wherein the format rule specifies
that a supplemental enhancement information (SEI) message is included in the bitstream to
indicate that it is allowed for a decoder to decode 1) a dependent random access point (DRAP)
picture in a layer associated with the SEI message and/or 2) pictures included in the layer and
following the DRAP picture in a decoding order and an output order, without having to decode
other pictures in the layer except for an intra random access point (IRAP) picture associated with
the DRAP picture.

[00123] 2. The method of solution 1, wherein the DRAP picture excludes a picture in the layer
from active entries of a reference picture list of the DRAP picture with an exception of the IRAP
picture.

[00124] 3. The method of solution 1, wherein a first picture included in the layer and following

the DRAP picture in the decoding order and the output order excludes, from active entries of a
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reference picture list of the first picture, a second picture included in the layer and preceding the
DRAP picture in the decoding order and the output order with an exception of the IRAP picture.
[00125] 4. The method of solution 1, wherein the format rule further specifies that the SEI
message includes an identifier of a random access point (RAP) picture.

[00126] 5. The method of solution 4, wherein the RAP picture is the IRAP picture or the DRAP
picture.

[00127] 6. The method of solution 4, wherein the format rule further specifies that a presence flag
indicating a presence of the identifier of the RAP picture in the SEI message is included in the
bitstream.

[00128] 7. The method of solution 6, wherein the presence flag with a value equal to a first value
indicates that the identifier of the RAP picture is present in the SEI message.

[00129] 8. The method of solution 6, wherein the presence flag with a value equal to a second
value indicates that the identifier of the RAP picture is omitted from the SEI message.

[00130] 9. The method of solution 1, wherein the DRAP picture is allowed to refer to the IRAP
picture or a previous picture in a decoding order that is a gradual decoding refresh (GDR) picture
with a recovery point of its decoded picture in an output order equal to 0.

[00131] 10. The method of any one of solutions 1 to 9, wherein the bitstream is a versatile video
coding bitstream.

[00132] 11.The method of any one of solutions 1 to 10, wherein the performing of the conversion
includes generating the bitstream from the visual media data.

[00133] 12. The method of any one of solutions 1 to 10, wherein the performing of the conversion
includes reconstructing the visual media data from the bitstream.

[00134] 13. An apparatus for processing visual media data comprising a processor and a non-
transitory memory with instructions thereon, wherein the instructions upon execution by the
processor, cause the processor to: perform a conversion between visual media data and a bitstream
of the visual media data including multiple layers according to a format rule; wherein the format
rule specifies that a supplemental enhancement information (SEI) message is included in the
bitstream to indicate that it is allowed for a decoder to decode 1) a dependent random access point
(DRAP) picture in a layer associated with the SEI message and/or 2) pictures included in the layer

and following the DRAP picture in a decoding order and an output order, without having to decode
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other pictures in the layer except for an intra random access point (IRAP) picture associated with
the DRAP picture.

[00135] 14.The apparatus of solution 13, wherein the DRAP picture excludes a picture in the layer
from active entries of a reference picture list of the DRAP picture with an exception of the IRAP
picture.

[00136] 15. The apparatus of solution 13, wherein a first picture included in the layer and following
the DRAP picture in the decoding order and the output order excludes, from active entries of a
reference picture list of the first picture, a second picture included in the layer and preceding the
DRAP picture in the decoding order and the output order with an exception of the IRAP picture.
[00137] 16. The apparatus of solution 13, wherein the bitstream is a versatile video coding
bitstream.

[00138] 17. A non-transitory computer-readable storage medium storing instructions that cause a
processor to: perform a conversion between visual media data and a bitstream of the visual media
data including multiple layers according to a format rule; wherein the format rule specifies that a
supplemental enhancement information (SEI) message is included in the bitstream to indicate that
it is allowed for a decoder to decode 1) a dependent random access point (DRAP) picture in a layer
associated with the SEI message and/or 2) pictures included in the layer and following the DRAP
picture in a decoding order and an output order, without having to decode other pictures in the
layer except for an intra random access point (IRAP) picture associated with the DRAP picture.
[00139] 18. The non-transitory computer-readable recording medium of solution 17, wherein the
bitstream is a versatile video coding bitstream.

[00140] 19. A non-transitory computer-readable recording medium storing a bitstream of a visual
media data which is generated by a method performed by a visual media data processing apparatus,
wherein the method comprises: determining that a supplemental enhancement information (SEI)
message is included in the bitstream to indicate that it is allowed for a decoder to decode 1) a
dependent random access point (DRAP) picture in a layer associated with the SEI message and/or
2) pictures included in the layer and following the DRAP picture in a decoding order and an output
order, without having to decode other pictures in the layer except for an intra random access point
(IRAP) picture associated with the DRAP picture; and generating the bitstream based on the

determining.
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[00141] 20. The non-transitory computer-readable recording medium of solution 19, wherein the
bitstream is a versatile video coding bitstream.

[00142] 21. A visual media data processing apparatus comprising a processor configured to
implement a method recited in any one or more of solutions 1 to 12.

[00143] 22. A method of storing a bitstream of visual media data, comprising a method recited in
any one of solutions 1 to 12, and further including storing the bitstream to a non-transitory
computer-readable recording medium.

[00144] 23. A computer readable medium storing program code that, when executed, causes a
processor to implement a method recited in any one or more of solutions 1 to 12.

[00145] 24. A computer readable medium that stores a bitstream generated according to any of
the above described methods.

[00146] 25. A visual media data processing apparatus for storing a bitstream, wherein the visual
media data processing apparatus is configured to implement a method recited in any one or more
of solutions 1 to 12.

[00147] 26. A computer readable medium on which a bitstream complying to a format rule that is
recited according to any of solutions 1 to 12.

[00148] A third set of solutions provides example embodiments of techniques discussed in the
previous section (e.g., items 4 to 8).

[00149] 1. A method of processing visual media data (e.g., method 800 as shown in FIG. 8),
comprising: performing 802 a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies whether and how a
second type of supplemental enhancement information (SEI) message that is different from a
first type of SEI message is included in the bitstream, and wherein the first type of the SEI
message and the second type of the SEI message indicate a first type of dependent random access
point (DRAP) picture and a second type of DRAP picture, respectively.

[00150] 2. The method of solution 1, wherein the format rule further specifies that the second
type of the SEI message includes a random access point (RAP) picture identifier.

[00151] 3. The method of solution 1, wherein, for the first type of the DRAP picture or the
second type of the DRAP picture, a random access point (RAP) picture identifier is included in

the bitstream.
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[00152] 4. The method of solution 3, wherein the RAP picture identifier is coded as u(16) that is
an unsigned integer using 16 bits or as ue(v) that is an unsigned integer using Exponential
Golomb codes.

[00153] 5. The method of solution 1, wherein the format rule further specifies that the first type
of SEI message or the second type of the SEI message includes information on a picture order
count (POC) value of the first type of the DRAP picture or the second type of the DRAP picture.
[00154] 6. The method of solution 1, wherein the format rule further specifies that each IRAP
picture or DRAP picture is associated with a random access point (RAP) picture identifier.
[00155] 7. The method of solution 6, wherein the format rule further specifies that a value of the
RAP picture identifier for the IRAP picture is inferred to be equal to 0.

[00156] 8. The method of solution 6, wherein the format rule further specifies that values of
RAP picture identifiers for any two IRAP or DRAP pictures within a coded layer video sequence
(CLVS) are different from each other.

[00157] 9. The method of solution 6, wherein the format rule further specifies that values of
RAP picture identifiers for IRAP or DRAP pictures within a coded layer video sequence (CLVS)
are increasing in an increasing decoding order of the IRAP or DRAP pictures.

[00158] 10. The method of solution 6, wherein the format rule further specifies that a value of
the RAP picture identifier of the DRAP picture is one greater than a value of a previous IRAP or
DRAP picture in a decoding order within a coded layer video sequence (CLVS).

[00159] 11. The method of any one of solutions 1 to 10, wherein the performing of the
conversion includes generating the bitstream from the visual media data.

[00160] 12. The method of any one of solutions 1 to 10, wherein the performing of the
conversion includes reconstructing the visual media data from the bitstream.

[00161] 13. An apparatus for processing visual media data comprising a processor and a non-
transitory memory with instructions thereon, wherein the instructions upon execution by the
processor, cause the processor to: perform a conversion between visual media data and a
bitstream of the visual media data according to a format rule, wherein the format rule specifies
whether and how a second type of supplemental enhancement information (SEI) message that is
different from a first type of SEI message is included in the bitstream, and wherein the first type
of the SEI message and the second type of the SEI message indicate a first type of dependent

random access point (DRAP) picture and a second type of DRAP picture, respectively.
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[00162] 14.The apparatus of solution 13, wherein the format rule further specifies that the
second type of the SEI message includes a random access point (RAP) picture identifier.

[00163] 15. The apparatus of solution 13, wherein, for the first type of the DRAP picture or the
second type of the DRAP picture, a random access point (RAP) picture identifier is included in
the bitstream, the RAP picture identifier is coded as u(16) that is an unsigned integer using 16
bits or as ue(v) that is an unsigned integer using Exponential Golomb codes.

[00164] 16. The apparatus of solution 13, wherein the format rule further specifies that each
IRAP picture or DRAP picture is associated with a random access point (RAP) picture identifier,
and the format rule further specifies that a value of the RAP picture identifier for the IRAP
picture is inferred to be equal to 0.

[00165] 17. A non-transitory computer-readable storage medium storing instructions that cause a
processor to: perform a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies whether and how a
second type of supplemental enhancement information (SEI) message that is different from a
first type of SEI message is included in the bitstream, and wherein the first type of the SEI
message and the second type of the SEI message indicate a first type of dependent random access
point (DRAP) picture and a second type of DRAP picture, respectively.

[00166] 18. The non-transitory computer-readable recording medium of solution 17, wherein the
format rule further specifies that the second type of the SEI message includes a random access
point (RAP) picture identifier, and wherein, for the first type of the DRAP picture or the second
type of the DRAP picture, a random access point (RAP) picture identifier is included in the
bitstream, the RAP picture identifier is coded as u(16) that is an unsigned integer using 16 bits or
as ue(v) that is an unsigned integer using Exponential Golomb codes, and wherein the format
rule further specifies that each IRAP picture or DRAP picture is associated with a random access
point (RAP) picture identifier, and the format rule further specifies that a value of the RAP
picture identifier for the IRAP picture is inferred to be equal to 0.

[00167] 19. A non-transitory computer-readable recording medium storing a bitstream of a
visual media data which is generated by a method performed by a visual media data processing
apparatus, wherein the method comprises determining whether and how a second type of
supplemental enhancement information (SEI) message that is different from a first type of SEI

message is included in the bitstream; and generating the bitstream based on the determining.
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[00168] 20. The non-transitory computer-readable recording medium of solution 19, wherein the
format rule further specifies that the second type of the SEI message includes a random access
point (RAP) picture identifier, and wherein, for the first type of the DRAP picture or the second
type of the DRAP picture, a random access point (RAP) picture identifier is included in the
bitstream, the RAP picture identifier is coded as u(16) that is an unsigned integer using 16 bits or
as ue(v) that is an unsigned integer using Exponential Golomb codes, and wherein the format
rule further specifies that each IRAP picture or DRAP picture is associated with a random access
point (RAP) picture identifier, and the format rule further specifies that a value of the RAP
picture identifier for the IRAP picture is inferred to be equal to 0.

[00169] 21. A visual media data processing apparatus comprising a processor configured to
implement a method recited in any one or more of solutions 1 to 12.

[00170] 22. A method of storing a bitstream of visual media data, comprising a method recited in
any one of solutions 1 to 12, and further including storing the bitstream to a non-transitory
computer-readable recording medium.

[00171] 23. A computer readable medium storing program code that, when executed, causes a
processor to implement a method recited in any one or more of solutions 1 to 12.

[00172] 24. A computer readable medium that stores a bitstream generated according to any of
the above described methods.

[00173] 25. A visual media data processing apparatus for storing a bitstream, wherein the video
processing apparatus is configured to implement a method recited in any one or more of
solutions 1 to 12.

[00174] 26. A computer readable medium on which a bitstream complying to a format rule that
is recited according to any of solutions 1 to 12.

[00175] A fourth set of solutions provides example embodiments of techniques discussed in the
previous section (e.g., items 6 and 9).

[00176] 1. A method of processing visual media data (e.g., method 900 as shown in FIG. 9),
comprising: performing 902 a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies that a supplemental
enhancement information (SEI) message that refers to a dependent random access point (DRAP)
picture is included in the bitstream, and wherein the format rule further specifies that the SEI

message includes a syntax element indicating a number of intra random access point (IRAP)
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pictures or dependent random access point (DRAP) pictures that are within a same coded layer
video sequence (CLVS) as the DRAP picture.

[00177] 2. The method of solution 1, wherein the IRAP pictures or the DRAP pictures are
allowed to be included in active entries of a reference picture list of the DRAP picture.

[00178] 3. The method of solution 1, wherein the syntax element is coded as u(3) that is an
unsigned integer using 3 bits or as ue(Vv) that is an unsigned integer using Exponential Golomb
codes.

[00179] 4. The method of solution 1, wherein the format rule further specifies that the SEI
message further includes a list of random access point (RAP) picture identifiers for the IRAP
pictures or the DRAP pictures that are within the same coded layer video sequence (CLVS) as
the DRAP picture.

[00180] 5. The method of solution 4, wherein the IRAP pictures or the DRAP pictures are
allowed to be included in active entries of a reference picture list of the DRAP picture.

[00181] 6. The method of solution 4, wherein each of the list of the RAP picture identifiers is
coded the same as a RAP picture identifier for the DRAP picture associated with the SEI
message.

[00182] 7. The method of solution 4, wherein an identifier of the list has a value corresponding
to an i-th RAP picture, i being equal to or greater than 0, and wherein values of the RAP picture
identifiers increase in an increasing order of a value of i.

[00183] 8. The method of solution 7, wherein each of the list is coded using ue(v) of a delta
between a value of an i-th DRAP picture identifier and 1) a value of (i— 1 )-th DRAP or IRAP
picture identifier, whereby i being greater than 0 or 2) 0, whereby i being equal to 0.

[00184] 9. The method of solution 4, wherein each of the list is coded to represent a picture
order count (POC) value of a RAP picture.

[00185] 10. The method of solution 4, wherein each of the list is coded to represent a picture
order count (POC) delta information that is relative to a POC value of an IRAP picture
associated with the SEI message.

[00186] 11. The method of solution 4, wherein each of the list is coded to represent a picture
order count (POC) delta information between a POC value of a current picture and 1) a POC
value of a (1 — 1 )-th DRAP or IRAP picture, whereby i being greater than 0, or 2) a POC value

of an IRAP picture associated with the SEI message.
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[00187] 12. The method of solution 4, wherein the list includes identifiers corresponding to an i-
th RAP picture, a j-th RAP picture, whereby i is less than j, and wherein an i-th RAP picture
precedes a j-th RAP picture in a decoding order.

[00188] 13. The method of any one of solutions 1 to 12, wherein the performing of the
conversion includes generating the bitstream from the visual media data.

[00189] 14. The method of any one of solutions 1 to 12, wherein the performing of the
conversion includes reconstructing the visual media data from the bitstream.

[00190] 15. An apparatus for processing visual media data comprising a processor and a non-
transitory memory with instructions thereon, wherein the instructions upon execution by the
processor, cause the processor to: perform a conversion between visual media data and a
bitstream of the visual media data according to a format rule, wherein the format rule specifies
that a supplemental enhancement information (SEI) message that refers to a dependent random
access point (DRAP) picture is included in the bitstream, and wherein the format rule further
specifies that the SEI message includes a syntax element indicating a number of intra random
access point (IRAP) pictures or dependent random access point (DRAP) pictures that are within
a same coded layer video sequence (CLVS) as the DRAP picture.

[00191] 16. The apparatus of solution 15, wherein the IRAP pictures or the DRAP pictures are
allowed to be included in active entries of a reference picture list of the DRAP picture, wherein
the syntax element is coded as u(3) that is an unsigned integer using 3 bits or as ue(v) that is an
unsigned integer using Exponential Golomb codes, wherein the format rule further specifies that
the SEI message further includes a list of random access point (RAP) picture identifiers for the
IRAP pictures or the DRAP pictures that are within the same coded layer video sequence
(CLVS) as the DRAP picture, wherein the IRAP pictures or the DRAP pictures are allowed to be
included in active entries of a reference picture list of the DRAP picture, and wherein each of the
list of the RAP picture identifiers is coded the same as a RAP picture identifier for the DRAP
picture associated with the SEI message.

[00192] 17. A non-transitory computer-readable storage medium storing instructions that cause a
processor to: perform a conversion between visual media data and a bitstream of the visual
media data according to a format rule, wherein the format rule specifies that a supplemental
enhancement information (SEI) message that refers to a dependent random access point (DRAP)

picture is included in the bitstream, and wherein the format rule further specifies that the SEI
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message includes a syntax element indicating a number of intra random access point (IRAP)
pictures or dependent random access point (DRAP) pictures that are within a same coded layer
video sequence (CLVS) as the DRAP picture.

[00193] 18. The non-transitory computer-readable recording medium of solution 17, wherein the
IRAP pictures or the DRAP pictures are allowed to be included in active entries of a reference
picture list of the DRAP picture, and wherein the syntax element is coded as u(3) that is an
unsigned integer using 3 bits or as ue(Vv) that is an unsigned integer using Exponential Golomb
codes, wherein the format rule further specifies that the SEI message further includes a list of
random access point (RAP) picture identifiers for the IRAP pictures or the DRAP pictures that
are within the same coded layer video sequence (CLVS) as the DRAP picture, wherein the IRAP
pictures or the DRAP pictures are allowed to be included in active entries of a reference picture
list of the DRAP picture, and wherein each of the list of the RAP picture identifiers is coded the
same as a RAP picture identifier for the DRAP picture associated with the SEI message.

[00194] 19. A non-transitory computer-readable recording medium storing a bitstream of a
visual media data which is generated by a method performed by a visual media data processing
apparatus, wherein the method comprises: determining that a supplemental enhancement
information (SEI) message that refers to a dependent random access point (DRAP) picture is
included in the bitstream; and generating the bitstream based on the determining.

[00195] 20. The non-transitory computer-readable recording medium of solution 19, wherein the
IRAP pictures or the DRAP pictures are allowed to be included in active entries of a reference
picture list of the DRAP picture, and wherein the syntax element is coded as u(3) that is an
unsigned integer using 3 bits or as ue(Vv) that is an unsigned integer using Exponential Golomb
codes, and wherein the format rule further specifies that the SEI message further includes a list
of random access point (RAP) picture identifiers for the IRAP pictures or the DRAP pictures that
are within the same coded layer video sequence (CLVS) as the DRAP picture, and wherein the
IRAP pictures or the DRAP pictures are allowed to be included in active entries of a reference
picture list of the DRAP picture, and wherein each of the list of the RAP picture identifiers is
coded the same as a RAP picture identifier for the DRAP picture associated with the SEI
message.

[00196] 21. A visual media data processing apparatus comprising a processor configured to

implement a method recited in any one or more of solutions 1 to 14.
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[00197] 22. A method of storing a bitstream of visual media data, comprising a method recited in
any one of solutions 1 to 14, and further including storing the bitstream to a non-transitory
computer-readable recording medium.

[00198] 23. A computer readable medium storing program code that, when executed, causes a
processor to implement a method recited in any one or more of solutions 1 to 14.

[00199] 24. A computer readable medium that stores a bitstream generated according to any of
the above described methods.

[00200] 25. A visual media data processing apparatus for storing a bitstream, wherein the video
processing apparatus is configured to implement a method recited in any one or more of
solutions 1 to 14.

[00201] 26. A computer readable medium on which a bitstream complying to a format rule that is
recited according to any of solutions 1 to 14.

[00202] In the solutions described herein, the visual media data corresponds to video or images.
In the solutions described herein, an encoder may conform to the format rule by producing a
coded representation according to the format rule. In the solutions described herein, a decoder
may use the format rule to parse syntax elements in the coded representation with the knowledge
of presence and absence of syntax elements according to the format rule to produce decoded
video.

[00203] In the present document, the term “video processing” may refer to video encoding, video
decoding, video compression or video decompression. For example, video compression algorithms
may be applied during conversion from pixel representation of a video to a corresponding
bitstream representation or vice versa. The bitstream representation of a current video block may,
for example, correspond to bits that are either co-located or spread in different places within the
bitstream, as is defined by the syntax. For example, a macroblock may be encoded in terms of
transformed and coded error residual values and also using bits in headers and other fields in the
bitstream. Furthermore, during conversion, a decoder may parse a bitstream with the knowledge
that some fields may be present, or absent, based on the determination, as is described in the above
solutions. Similarly, an encoder may determine that certain syntax fields are or are not to be
included and generate the coded representation accordingly by including or excluding the syntax

fields from the coded representation.
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[00204] The disclosed and other solutions, examples, embodiments, modules and the functional
operations described in this document can be implemented in digital electronic circuitry, or in
computer software, firmware, or hardware, including the structures disclosed in this document and
their structural equivalents, or in combinations of one or more of them. The disclosed and other
embodiments can be implemented as one or more computer program products, i.e., one or more
modules of computer program instructions encoded on a computer readable medium for execution
by, or to control the operation of, data processing apparatus. The computer readable medium can
be a machine-readable storage device, a machine-readable storage substrate, a memory device, a
composition of matter effecting a machine-readable propagated signal, or a combination of one or
more them. The term “data processing apparatus” encompasses all apparatus, devices, and
machines for processing data, including by way of example a programmable processor, a computer,
or multiple processors or computers. The apparatus can include, in addition to hardware, code that
creates an execution environment for the computer program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database management system, an operating system, or a
combination of one or more of them. A propagated signal is an artificially generated signal, e.g.,
a machine-generated electrical, optical, or electromagnetic signal, that is generated to encode
information for transmission to suitable receiver apparatus.

[00205] A computer program (also known as a program, software, software application, script, or
code) can be written in any form of programming language, including compiled or interpreted
languages, and it can be deployed in any form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A computer
program does not necessarily correspond to a file in a file system. A program can be stored in a
portion of a file that holds other programs or data (e.g., one or more scripts stored in a markup
language document), in a single file dedicated to the program in question, or in multiple
coordinated files (e.qg., files that store one or more modules, sub programs, or portions of code). A
computer program can be deployed to be executed on one computer or on multiple computers that
are located at one site or distributed across multiple sites and interconnected by a communication
network.

[00206] The processes and logic flows described in this document can be performed by one or
more programmable processors executing one or more computer programs to perform functions

by operating on input data and generating output. The processes and logic flows can also be
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performed by, and apparatus can also be implemented as, special purpose logic circuitry, e.g., an
FPGA (field programmable gate array) or an ASIC (application specific integrated circuit).
[00207] Processors suitable for the execution of a computer program include, by way of example,
both general and special purpose microprocessors, and any one or more processors of any kind of
digital computer. Generally, a processor will receive instructions and data from a read only
memory or a random-access memory or both. The essential elements of a computer are a processor
for performing instructions and one or more memory devices for storing instructions and data.
Generally, a computer will also include, or be operatively coupled to receive data from or transfer
data to, or both, one or more mass storage devices for storing data, e.g., magnetic, magneto optical
disks, or optical disks. However, a computer need not have such devices. Computer readable
media suitable for storing computer program instructions and data include all forms of non-volatile
memory, media and memory devices, including by way of example semiconductor memory
devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, e.g., internal hard
disks or removable disks; magneto optical disks; and CD ROM and DVD-ROM disks. The
processor and the memory can be supplemented by, or incorporated in, special purpose logic
circuitry.

[00208] While this patent document contains many specifics, these should not be construed as
limitations on the scope of any subject matter or of what may be claimed, but rather as descriptions
of features that may be specific to particular embodiments of particular techniques. Certain
features that are described in this patent document in the context of separate embodiments can also
be implemented in combination in a single embodiment. Conversely, various features that are
described in the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Moreover, although features may be described
above as acting in certain combinations and even initially claimed as such, one or more features
from a claimed combination can in some cases be excised from the combination, and the claimed
combination may be directed to a subcombination or variation of a subcombination.

[00209] Similarly, while operations are depicted in the drawings in a particular order, this should
not be understood as requiring that such operations be performed in the particular order shown or
in sequential order, or that all illustrated operations be performed, to achieve desirable results.
Moreover, the separation of various system components in the embodiments described in this

patent document should not be understood as requiring such separation in all embodiments.
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[00210] Only a few implementations and examples are described and other implementations,
enhancements and variations can be made based on what is described and illustrated in this patent

document.
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CLAIMS

1. A method of processing visual media data, comprising:

performing a conversion between visual media data and a bitstream of the visual media data
including multiple layers according to a format rule;

wherein the format rule specifies that a supplemental enhancement information (SEI) message
is included in the bitstream to indicate that it is allowed for a decoder to decode 1) a dependent
random access point (DRAP) picture in a layer associated with the SEI message and/or 2) pictures
included in the layer and following the DRAP picture in a decoding order and an output order,
without having to decode other pictures in the layer except for an intra random access point (IRAP)

picture associated with the DRAP picture.

2. The method of claim 1, wherein the DRAP picture excludes a picture in the layer from active

entries of a reference picture list of the DRAP picture with an exception of the IRAP picture.

3. The method of claim 1, wherein a first picture included in the layer and following the DRAP
picture in the decoding order and the output order excludes, from active entries of a reference
picture list of the first picture, a second picture included in the layer and preceding the DRAP

picture in the decoding order and the output order with an exception of the IRAP picture.

4. The method of any one of claims 1-3, wherein the format rule further specifies that the  SEI

message includes an identifier of a random access point (RAP) picture.

5. The method of claim 4, wherein the RAP picture is the IRAP picture or the DRAP picture.

6. The method of claim 4 or 5, wherein the format rule further specifies that a presence flag
indicating a presence of the identifier of the RAP picture in the SEI message is included in the

bitstream.

7. The method of claim 6, wherein the presence flag with a value equal to a first value indicates

that the identifier of the RAP picture is present in the SEI message.
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8. The method of claim 6 or 7, wherein the presence flag with a value equal to a second value
indicates that the identifier of the RAP picture is omitted from the SEI message.

9. The method of any one of claims 1-8, wherein the DRAP picture is allowed to refer to the IRAP
picture or a previous picture in a decoding order that is a gradual decoding refresh (GDR) picture
with a recovery point of its decoded picture in an output order equal to 0.

10. The method of any one of claims 1-9, wherein the bitstream is a versatile video coding

bitstream.

11. The method of any one of claims 1-10, wherein the performing of the conversion includes

generating the bitstream from the visual media data.

12.  The method of any one of claims 1-10, wherein the performing of the conversion includes
reconstructing the visual media data from the bitstream.

13. An apparatus for processing visual media data comprising a processor and a non-transitory
memory with instructions thereon, wherein the instructions upon execution by the processor, cause
the processor to:

perform a conversion between visual media data and a bitstream of the visual media data
including multiple layers according to a format rule;

wherein the format rule specifies that a supplemental enhancement information (SEI) message
is included in the bitstream to indicate that it is allowed for a decoder to decode 1) a dependent
random access point (DRAP) picture in a layer associated with the SEI message and/or 2) pictures
included in the layer and following the DRAP picture in a decoding order and an output order,
without having to decode other pictures in the layer except for an intra random access point (IRAP)
picture associated with the DRAP picture.
14. A non-transitory computer-readable storage medium storing instructions that cause a processor

to:
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perform a conversion between visual media data and a bitstream of the visual media data
including multiple layers according to a format rule;

wherein the format rule specifies that a supplemental enhancement information (SEI) message
is included in the bitstream to indicate that it is allowed for a decoder to decode 1) a dependent
random access point (DRAP) picture in a layer associated with the SEI message and/or 2) pictures
included in the layer and following the DRAP picture in a decoding order and an output order,
without having to decode other pictures in the layer except for an intra random access point (IRAP)

picture associated with the DRAP picture.

15. A non-transitory computer-readable recording medium storing a bitstream of a visual media
data which is generated by a method performed by a visual media data processing apparatus,
wherein the method comprises:

determining that a supplemental enhancement information (SEI) message is included in the
bitstream to indicate that it is allowed for a decoder to decode 1) a dependent random access point
(DRAP) picture in a layer associated with the SEI message and/or 2) pictures included in the layer
and following the DRAP picture in a decoding order and an output order, without having to decode
other pictures in the layer except for an intra random access point (IRAP) picture associated with
the DRAP picture; and

generating the bitstream based on the determining.
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ABSTRACT

Systems, methods and apparatus for encoding, decoding or transcoding visual media data are
described. One example method of processing visual media data includes performing a conversion
between visual media data and a bitstream of the visual media data including multiple layers
according to a format rule; wherein the format rule specifies that a supplemental enhancement
information (SEI) message is included in the bitstream to indicate that it is allowed for a decoder
to decode 1) a dependent random access point (DRAP) picture in a layer associated with the SEI
message and/or 2) pictures included in the layer and following the DRAP picture in a decoding
order and an output order, without having to decode other pictures in the layer except for an intra

random access point (IRAP) picture associated with the DRAP picture.
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