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5 91eh. 471 Wl E 9/ 4 4 1= of Slel o) A shekul ] Al E(APS), ) A
shekul €] A (PPS), Al 2= vhebul E] A E(SPS) = 1] E] @ Shebu] ]
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A A 7L A 2] H-(residual processor, 320), | = (predictor, 330), 7]”\PT(adder
340), Z B ¥ F(filter, 350) ¥ W] 22| (memoery, 360)E EZ3}35lo] A= = 9l
o= (330)” QUE] o Z31(331) 2 A ET} o Z1(332) 8 F3HE = Yk
AAFE A8 H(320)= S FA e (dequantizer, 321) 2 & ¥ 3 (inverse
transformer, 321)5 ¥ 3§+ = v} A<et QIE 2 3] Y 29 H(310), d A F+<4

A 2]3-(320), ol 54330, 7 (340) B H P F(350)= A A ool whet skt
steslo] AXHE(E Eof vlar] A = ZEA A ofste] T4
AT}, FE g W] 2.2](360) DPB(decoded picture buffer)& - &3t 4= ¢l a1, v x| &
Az A el ojste] FAdE 1 Ut AVl stEdlo AXUESE ]—LF/](36O)%
/et AEdER ¢ 38 7% ).
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[68]

[69]

BT 9/ AR E Esh= R EAER o] W, t3Y 44X (300)= =
29] Q1Y Ao A vt /93 4B 7F A 2]l SZ2A 2ol tf-§ato] S
B3 4 otk ol & 59, v 249 FA 300 AV HIEAEH O ZTE &53
EEPS AP AREVNHICE RYE/ESES EET 5 It vad
A2 300)= AZE Aol AEE Ay FH& ol gato] Had e AT F
Ak ek vlmg e A RS dE S0 3d Y 9, 29 fule
9 Ef fyl B A 29 FHORRE HAE EY Fx, vloly ] EF
T2 H/EEHYY EY 2 E b 23E ¢ v 29 fFH o2
st o] o] Bg f-ylo] =& = 4 lo) 1] a1, vl 3y AX](300)E 53
Uagd 2 &89 59 3 A5 = A A= 58 A€ = o

tay AX300)= E 29 ¢lay AX2RE 28y A3 E N EAEY
el 2 A8 5= 9o, FAE AT EQERY UadiGl0)E S8 vadE
T AT & o], AEZI YAy E(310)i= V] HIEAEY S s sle] g4
HAEE= A H)o] gk AH(ex. HIY /94 AHH)E =58 5= )
371 BlH] /97 A B= of Y o] A stk B A E(APS), B A et E

>

I E(PPS), Al 22~ 3hehr| B] A E(SPS) i H T 2. 3tebi] B Al E(VPS) &

chokst st g Al Eof gk AR E o] 23S 50 Q. gk A7) Bl Y] /9
A X = duk A g A 2 (general constraint information)S B X $H3t 4= 1t}

vy A= 47] seu g AEd #e AR Q= A dRE A AR E
U] 7|H9ko 2 A& tAZAY T = AT ¥ EA oA ey = Al 2d /5=
AR BUE= YA Q452 A7 Had dakE Feto] Had Ho A7
HEAERORRY &54 5 gt d 7], A EEY Y F(310)= A+
=% F 33}, CAVLC 5= CABAC 59 29 WH S 722 HEAEH |
ARE T mYstal, 7 S 2o A8~ g4 g, Bl ARl &
WA Al FAEE 4L 5 FH e 5 vk Bt Al e, CABAC JIE = 1)
Uiy Wi v EAERo|A ZF i @ 4ol sl dshis g lekar, v 2y
N T 2 ARG FH A UIY P E59 vid 4R 52 old
GAlN A Y FZY H Al E/Hl o] H HE o]g35lo] - (context) XS A A 5L,
AR w9 2o uhe} Hl(bin)o] A EE-S of S3lo] Hlo Abs:

U] 525 (arithmetic decoding) & 3y 5to] 2} -4 8.4 9] #hol sl dsl= A5 &
A 7 Tt olul, CABAC M E=RY t3Y Wi 9 el AY 3 o} &
AEMIY] o ZdS o8 a2 dl AE/RY] AR E o] gato] v mdls
Aol Ed = gtk JE R v 297 310)0 4 tZH H A E T o Sl Tt

T

AHIE= SRB30)E AleHa, AEZY 3y it310)0] 4] AEZ )
tzgo] 3l A Fdo et AR, = FAstd M ATE € 3
geju e ARE AgAEEG2DE 9H9E 5 vk w3 JERY
HagF3G10)oA4 g dl AR 5 BH o) #gt R = dH 7350002
AsE 79t oA, lad AAZHE FHE NS5 ek
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234 (321), 9 W $H1(322), ol S3E(330), 7HAHE(340), FE] # 2 (350) 2
(360) T Aol &= shtE ES 4= Sl

X}i}f%(321)dlﬁ% FAtstE W3 A ES A dAEete] M3 ATES
3t At @2DE FAEE WS AlFES 2k e £

2 AREETE 5 At o] A9V AR E L 1md Aol A A AS
TAE et Al E g A S k. G FAb s (321) = SAkE)
J]rl“)ru] (ol & 5o A3} 28 Alo]= JH)E o] &5to] datstH sk
AGEol et J&FA3LE 3 shal, ¥ 3 Al S (transform coefficient) & & 5 &

2 Db oo 4
WEO.‘EHJ[‘Z,E
Lol o ¥ oof Hr b
ﬂl-\c>r1r0>4 rr

o
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i\

E 2 ox 4 O 8 [H
Moo M OHR oo
o
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S
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I o mf
rz“*: Rud

F

o ‘W&mﬂﬁ%%%ﬂ 5=
AMEZ ol o) B 564 H
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A
HJQ

Cﬂ]%yf——‘:‘ AA E50 gk 5 ng staL, 7] A A EEol gk o=
AMEES X33 o S8 55 (predicted block)2 A& 4= It} o FH+=
AEZI HAaGHGIORFE 28 7] dSol 43 AR E 7|Htez 47
A &5of AAEZ o o] 485 =R = QlH o So] A8% =% 24
N3, FAAJ JEZAYH o REFE AT 5= Q).

A2 Fashis By o2 E e uo w 6% A58 AN & 9l
AT Hol, o521 shpe] Haol U A 2L 9lafe] SIE D o] iz 9]
%S AL ds Wolye, AE o 53 QA H o FS FAl 48T
21 t}. ©]i= combined inter and intra prediction (CIIP)2}aL £ 4= At} E 3
o ZH 1= B2 ﬂ]?ﬂ of| 28 95k Q1 E g} £-= 719 (intra block copy, IBC)E
TR 5 ) GV JAEZ E5 719 &= o & 9] SCC(screen content coding)
S Zol A}l T A= 5N ZEE AAste] A& 5 T IBCE

A o2 dAl JAH Yol A o & sty A Al A oA Fx E5E
38 HollA AE dZ53 FARHA 38 € 4= At =, IBCE £ Aol A
== AH

=
A ¥ = I oS VI E T Aol 5 shE o] &2 o vt

JEZ o F57(332)= @A A ol AIZ 52 Fxste] A4 E585 52
F Atk A7 FERHEAEES o5 Beo et 3] dA E59
=W (neighbor)oll X 4= 9131, W= Hoj A A 91X % Qo) A Ee}

d oA oS REES B B REs S W k] neg 3399
T Atk JIEE o F7(332)= T £ 50 A8H oS BEE o5t A A
5 A gz oS REE AT a5 3l
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[75] NE I F7331)= Fx A oA 221 e o) oa] SA4H= Fx
ESExAE Ao 7Ivre® A E5d g dFH E5S F T 7
At o, ANE o F BEoA AEH = AU AR F& Zolv] A& 71
E50 dA E5 7o) 240 AR A 7 xste] 29 ARE EF,
MEEE EE= M5 U2 5T F Utk A7 A AR E A dEH ¢
A QY ~E 383 4 k. A7 4 G HA= QUEH o S5 kLo ¢ 3,
L1 o3, Bi o5 5) AHEE U] 253 drh AE] o 59 A 5o, 7 55L&
A A = Yol EAlsk= & 3H4] 521 E-=(spatial neighboring block)#} 3=
I A o] A 8H= A 7HA S B2 (temporal nelghborlng block) %V—E} T At

[76]

[77]

[78]

[79]

[80]

o & £, H A FHB3I)E TH EFE
Y AEE TS, IS TR A 231-13 7]H*°f’a“7l 64XH E59 44
uﬂﬁ H)/m:‘:_ ilz .\Tl;q o]uﬂ/\a E%Q—’F g q_ q_Cl:s} oq]Z rEE 7]@1—03
AE o So] 3l = glom, A7 dSol #dk AR = A7) dAl &5 gk
AN o] o =B A A st= A S 23S 5 gt

7P HEGR40)E 5 H dAFLE NS E A SHB30)ZFE 5 o =
AN (@S5 E5, 5 AE ool vl oz 5 Aa(md I, &

%
15 el B olelelE AAE - ATk 27 BES A48 259 gol A2
o o) tiat AT Lol gz A9, ASH BFo| B BF oz ALgd
% gk

TG40 B AN EE B9 B g4Ren 29 5 ok 44 29
NEl WA A W e Al oy BE] A=} o 52 9lste] ALgE -
Rla, Feshs vhet ol WEPS /A F29 $5 9 iz g A4

HHHF(350)= H 9 A5l ZH P S A&t a4/ %4 std &
G 5 Atk A ol BEYRGS0E B9 A A0 ke AL e
854 4ot 59 231 D% 22, 371 599 44
22 5 W] 22](60), A A & & | 2](360)9] DPBell A& 5 At 471
theFst dEj g WHHE o & ’01 UES7 dE Y, AE 284 2 A (sample
adaptive offset), %54 53 2 ¥ (adaptive loop filter), ' &F H B (bilateral filter)

o= I~
e ¥ vk

11 2.21(360) 2] DPBOl A7 (=74 ¥) 591 F A= 1E o] SH3E3D0l A =

2 A2 AgE 5 ek w2l Ge0)E @A A W 249 ARIF EEEEE
Uagy) 5o 29 AR Z/EEolu] 2w IA J E5E2 549
ARE A4S T Ak 47 A4 249 AR 3 FH E59 2329

A AL A E50] 229 R &8517] 9lste] 91E
of| 33310 Adst 4= vk W 22 (360)3= A A F A W B B5E9
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L=
A% o
AHA) & oF = VCL(video coding layer, B| T Q. 9 A5, F353lH A HE
Agehan A4 she 59l A28, e 3 VOL 319 A~ kool £ 43w
Y EL A A 7|58 ¥ 3= NAL(network abstraction layer, Y| E$] =1 F4F
AS)E -0 9

VCLo A = §H58 Q74 dlol Bl (& tol 2 HolB)E X §Hsti= VCL H ol B &
ALY, =& 3 & 121 B A E(Picture Parameter Set: PPS), A| H 2~
vl 2}u] B A E(Sequence Parameter Set: SPS), H| t] 2. 32} u] B Al E(Video
Parameter Set: VPS) 5 & AHE ¥ 3}3}= vtalu| g A E = 49 vad
A of] 714 0. =2 I @ 3t SEI(Supplemental Enhancement Information) W A| A &
A = o

NAL®| A = VCLoI| 4] 2§/ ¥ RBSP(Raw Byte Sequence Payload)®l| 3|t
HAE(NAL 74 & thE F7Heto] NAL 5 & A 5 ATt ol o], RBSP+
VCLO A A7 &eto] 2 Hlo B, skt Bl A E, SEI M A 4] 55 2§ th NAL
51 dtloll = el F NAL #4510l Z3gh] 3= RBSP tlo] g ol ube}h 574 5= NAL
5 B ARE x3e 4 Q)

371 ERo A EAIH ukel o], NAL #51-& VCLel A A4 ¥ RBSP2| ute}
VCL NAL %5 # Non-VCL NAL f-% © & F-3#-4 4= 9Jt}. VCL NAL -4 &
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9131, Non-VCL NAL & 9735 vl 8t7] 9l8te] 4 2. 4 B (v}en g

A E 3= SEI WA 1)-‘2— Eshslal 91 NAL -5 & 9| gk 4= ql )
[93] 23423 VCL NAL -Y, Non-VCL NAL -4 -2 319 A|~8 9] dlol¥ 14 oﬂ

[94]

[95]

[96]
[97]
[98]
[99]
[100]
[101]

[102]
[103]

[104]

[105]

upe} Fe] 4 oM HEAAE T3l A5E 7 Ut A, NAL 74
H.266/VVC *‘4’?’—:1 £, RTP(Real-time Transport Protocol), TS(Transport Stream)
I A2 2 A0 dolE FElE Yo Y HEYAE Tl A54d
T Atk

<= gh uke} o], NAL 512 3l @ NAL % ol 3% = RBSP tl|¢] E%
T+ Z(structure)©l| ©hE} NAL - EFY] 0] l—ET 3% I 1o, o] gk NAL
EFQloll gk 4 K= NAL 4 dltlell AdE o] Al1ddd 5 ot

o & E0], NAL fr5lo] Aol gk g B (&etol 2 o B)) & E st~

o ol whe} A VCL NAL 4 EFS] 3} Non-VCL NAL f-% EFl 2 & #-2
T 2ATH VCL NAL 4 EF]-= VCL NAL 45! l F3Fet= H Ao A 3 Z%
Sol whe B7F= 4= 212, Non-VCL NAL - gt E A ES F
ol ek HiE 9l

o} 2= Non-VCL NAL &% EF§l o] E3tali= atehn| g A E 9] F57 Fol uhe}
E4 % NAL 4 b o] o]t

- APS (Adaptation Parameter Set) NAL unit: APSE 3§31 = NAL - ol o g
B

- DPS (Decoding Parameter Set) NAL unit: DPSE ¥ $}}1= NAL &4 o] o &
B

- VPS(Video Parameter Set) NAL unit: VPSE ¥ 3}5Fi= NAL -5 o o g €} <)

- SPS(Sequence Parameter Set) NAL unit: SPSE 3 3}3}= NAL f-% ol tf g+ el ¢}

- PPS(Picture Parameter Set) NAL unit: PPSE 3 3}3}= NAL -4 ol tf g+ el ¢}

- PH(Picture header) NAL unit: PHZ ¥ 3}5}3= NAL -4 ol o 3 e}

A48 NAL -5 BFY 52 NAL 7Y B S 93k Alel A Ar 2 71x | A7)

A E 2 A H = NAL 5 &t o] A s o] Al1d g E o= ek o), 4]
A2 A 1 = nal_unit_typed 5 9121, NAL fA B} E-2 nal_unit_type
Fow 5449 4 vk

S, G ks ol shtel A= 4ol Lo 2E THW 5 Qo
Sl ool iz Srefel s oE] 8 drefel s Hlolel & £ 5 9. o

(Shel 2 ) B 4ee] ol (4ol 2 BTl B &eto] 2 Hlol ]
'@ﬂ)oﬂ ehste] shikel 21 U7k ol 2obE 5 ek 4] 2A U@ A
NE sy 4] ARG BEHOR 488 5 i JustehEHE 298 4
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SAOE= A& T9 2 59l A of & wjxjefe] Q32 Aol & HALHF =
=, dlE 5o = 2 Z A (Band Offset), ol A 2 32 Al(Edge Offset) 5 <]

T ATE SAO°] w21 7} SAO Bt ol uhel A EES
FrotaL, 7he| are o] Znbste] Zh Al Eol LA ghS
LH Y JE = SAO 4 of ol ¥ JH, SAO Bt 4]
& X3 Ak sA0E Y] HESA JH Y
ﬁﬁ%ﬂﬂﬂﬁﬂﬂm}ﬂ@ kol

ALF(Adaptive Loop Filter)i= 59 ¥ A of] tfsto] g B¢ol up& I H
ﬂTEﬁﬂmoim;qﬁiJﬂa4bﬂmﬁqﬂq A= 5
ﬂﬂ%ﬂiﬂﬂAML%E&ﬂMfﬂﬁﬂﬁAuﬂﬂT%Ltmy
dH Y Al & A g da, iy FA = Al g g s= o vk 5,

ALFE 918 ZE % AR &= ALF A& of o] gt 4 H, ALF ZE = %(shape)
AE,ALF 3H G A+ AR 55 8T 5 Utk ALF= &7 HES4 4
A-g& 5o Jel I Ao tete] 484 55 vk
= 2 wA o A Aol WE A E EA| g B 59| A Al H A =

MBI H, Sefol 2 B U R BEE o ol

58 Fashy, AA = Auagx R Lol S0, A H.3 A
shit o] o] sefol 25 S S = Qv Setol 2= F A of AAG Y Y
‘/}E]re“}f‘g] LEF A= HAdER B
Zfo] 223= sl o] BF Y o] AU H(subset) THS
71 €] Z‘Alﬂ&‘ *r‘JrOl*‘éOl % et &
371 "I‘7H/] A sefol = T s
5 & Alo] =7 op7| e 5= 9;1
A, B A B A= B

T AU A2 FA = A
1

EFF
Hﬂr

o,
o m

o o

¥ ﬂ (B)/£&dro] *(~)/E}°E1(%)9_a 7]Hko 2
o A /E kol /el 2

H
Y GA = A Ao 5

2 of, M

_; m1m
5
lo

Yo, I X oo 2 Jd M
[V ¢ w28 oy gl

Tn e

(@)
flo
rie
e
>
o
]
>
2
=2
=
W
>
T
12}
R
|
g&
¥
A
e
N
U:
rz
o_YL

yud
&
o
o

S~

e
KU
N
ol
=



WO 2021/133060 PCT/KR2020/019003

[122]

[123]

[124]

[125]

4

R PV R R e R
ol YH|/zol T3 #
= BHYE9] 7H(ex. EF
A7](ex. YH] F/E= o} ##A

BI Aol tf gk G H 2 Skt o] o] A B ¥ A .
Zefol /et el o gk JHZ sk o] o] Sefol /et S 17 S

e 29 2

R

£

ol
o
e

HI
o
ke

ol
ot
s
o,
i)
2

[t
ir
=
i)
i)
©
[>
K-

—~

rr of

N

(A
>,
W
i

M ot
it
rr
af
B
)
>
il
1o,
:\1:1
x

g
9
lle
=

o
et
o
o

e

mE
e
it
e,
o3
s
09(—_5‘
il
o,
=
j}
=2
i)
g
i
ot
[

Wl ool 2 Ho
g ot
N 2
oL
>

he
yo, Hl = N
o HTT
Fn o

fr e
mﬂ?iﬁ

k
~J
flo
rie
St
=
o

]

| AAfelol] whE A B = A /& eo] /et VR v a1

%
T
K o
inf
TR
) ol
+
o
0%
lo
>
(T
)
i
i)y
I
£
>,
fn
o
e
I
kd
s
pa
v
K
ot
ek
¥

o
A
;&
2 o
>
i
2
- M 5
JE&
i
LY
5, o
&
g R
= FUIO
f:
—m am
ol
SN
m
£
rlr

HAER(E) B A H | EREY(E)
ok ol A oot Asepol ekl ) s
& 218l ~(high level syntax, HLS) Wl 7A€ 4= 9l
HEARE RO S o Yo HEAAE L B
ehol 2/elel w3 JuF /IO Sht ol o] Letol 2/t S
ek = AHAAES] AR £ AVE (23S
CABAC, o 5., 152 24 (a8, P 5, A7 3
/q = ] j{(&] ZH E.i ri= CU) 2 '6]—) CTU, /\a_o]

591 ﬂwww+q:ﬂﬂﬁuﬂﬂ<>ﬂga%

HAE)E Hdd/HEZEd 53 e 282 0 &

E (output subpicture set, OPS) W o] ] Z G ¥ M HIA A E5 517
At A o 2 A, 2713605 = AW (omnidirectional) % 4/
A= Ao 25 R AT E = e, o] u) HA| A
Q% A A STre] ¥ 29 E 5 213 123 AFS A B E (user viewpor)

16 1
_\]‘_"
M
o
=
o

>
tli

>,

m ke
m el
S

f
|

fult)
2

™
o

L

—r

ot S
oo oo
KU
in
s

of

)

rul> =

o _b rir
o,
”“%%>
ﬁo&ﬁ
ml; o

%>E
2y

o
X

2 0N O O x e x xe
i
_1

- A V- R T U - e R R R A =Y
o 16 of o & p o 1@ o

%
%] = U-HN'
ii. % o 82

=
ofj

Y= F- A4 (viewing position)ol] the} Tl Z W | A HI X E0] AN =
A7 e FE 5= ) o) ¢ vl Eo], JE A A A5 7HE 2 (across)
ﬂ?EéHaﬂﬂﬁﬁﬂ 2 AR (W B =) A B 7HE 8 A5
st = ol el A B A E Afolof] flAl ek A B A Aol thal Q12
e dabex. UESH ZHE)E A8 7 Utk ol & 5o, A B3 A7}
22 A ek FAdstA, MEA A A S ek JFEZ FH P dak=
AP A Fs F Advk

Ao AA e Eoll A, G/ L = HLSE 283 5 U3, HLS+
MBI A (E)E 1—5(%)5} (BE)°ll #gt AR5 23 4 Q).
MBI A (E)ol #ek AR = A I A Wl sk o] e B AE YE =
ARE E3 7 otk Eetol ~(E)dll B A H = AA A, A HI A, =



23

WO 2021/133060 PCT/KR2020/019003

[126]
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[129]

ool el Lebol 22 e 4R E X3 S Yk BAE)
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[51)
seq_parameter_set_rbsp() { Descriptor
subpics_present_flag u(l)
if( subpics_present_flag) {
sps_num_subpics_minus1 u(®)
for(i=0;1 <= sps_num_subpics_minusl;it++) {
subpic_ctu_top_left x[ 1] u(v)
subpic_ctu_top_left_y[1] u(v)
subpic_width_minus1[1 ] u(v)
subpic_hcight_minusl[1 ] u(v)
subpic_treated_as_pic_flag[i] u(l)
loop_filter_across_subpic_enabled_flag[ i ] u(l)

)
s
ohe i T
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[130] [3£2]
pic_parameter_set_rbsp( ) { Descriptor
no_pic_partition_flag u(l)
if( !'no_pic_partition_flag ) {
pps_log2_ctu_size_minusS u2)
num_exp_tile columns_minusl ue(v)
num_exp_tile rows_minusl ue(v)
for(i=0;1 <= num_exp_tile_columns minusl; i++)
tile_column_width_minus1[ i ue(v)
for(1=0;1 <= num_exp_tile rows_minusl; i++)
tile_row_height_minus1[ 1| ue(v)
rect_slice flag u(l)
if( rect_slice_flag )
single_slice_per_subpic_flag u(l)
if( rect_slice flag && !single slice_per_subpic flag) {
num_slices_in_pic_minusl ue(v)
tile_idx_delta_present_flag u(l)
for(1=0;i<mum slices in pic minusl;it+) {
slice_width_in_tiles_minusl1[ i ] ue(v)
slice_height_in_tiles_minus1[1 ] ue(v)
if( slice width_in_tiles minusl[i] == 0 &&
slicc_height in_tiles minusl[1] == 0) {
num_slices_in_tile minus1[i | ue(v)
numSlicesInTileMinus] =num_slices in_tile minusl| 1]
for(j = 0; j <numSlicesInTileMinusl; j++)
slice_height_in_ctu_minus1[ i++ ] uc(v)
3
if( tile_1dx_dclta_present_flag && 1<num_slices in_pic_minusl )
tile_idx_delta[ i ] se(v)
5
5
loop_filter_across_tiles_enabled_flag u(l)
loop_filter_across_slices_enabled_flag u(l)
5
3
[131]  Thg Hi= 25 R3] B8 H 2 eko] 2/ekel) 7wk Lekol - slTl e A1) 25
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[132]

Descriptor
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uc(v)

O

slice_header

if( rect_slice_flag || NumTilesInPic>1)

if( Irect_slice flag && NumTilesInPic > 1)

slice_address

num_tiles_in_slice_minus1
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Aol Ba AR L 2 25)0] ol BE AuE % ik w3,
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[149] T 52 E AAld o) uE SPS(sequence parameter set)2] o Al A Q1 4Bl A~
% AE 2B eban
[150] [3:4]
seq parameter set rbsp() { Descriptor
subpics_present_flag u(l)
i( subpics_present [lag) {
sps_num_subpics_minusl u(8)
for(i=0;1 <= sps_num_subpics_minusl; i++) {
subpic_ctu_top_left_x[ 1] u(v)
subpic_ctu_top_left_y| 1 | u(v)
subpic_width_minus1[1 ] u(v)
subpic_height_minusl[1] u(v)
subpic_treated_as pic_flag[ 1] u(l)
loop_filter_across_subpic_enabled_flag][ i | u(l)
b
}
sps_sao_enabled_flag u(l)
sps_alf_enabled flag u(l)
sps_loop_filter_across_virtual boundaries_disabled_present_flag u(l)
if( sps_loop _filter across_virtual_boundaries disabled present flag ) {
sps_num_ver_virtual_boundaries u2)
for(i=0;1<sps num ver virtual boundaries; i++ )
sps_virtual_boundaries_pos_x[1] u(13)
sps_num_hor_virtual_boundaries u(2)
for(1=0;1<sps_num_hor virtual boundaries; i++)
sps_virtual_boundaries_pos_y[ 1] u(13)

—~
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[151]

[152]

[3£5]

subpics_present_flag equal to 1 specifies that subpicture parameters are present in in the SPS RBSP syntax.
subpics_present_flag equal to 0 specifies that subpicture parameters are not present in the SPS RBSP syntax.

sps_num_subpics minus] plus 1 specifies the number of subpictures. sps num_subpics minusl shall be in the range of 0
to 254. When not present, the value of sps_num_subpics minus| is inferred to be equal to 0.

subpic_ctu_top_left X[ i ] specifies horizontal position of top left CTU of i-th subpicture in unit of CtbSizeY. The length
of the syntax element is Ceil( Log2( pic_width_max_in_luma_samples / CtbSizeY ) ) bits. When not present, the value of
subpic_ctu_top_left x| 1] is inferred to be equal to 0.

subpic_ctu_top_left v[ i ] specifies vertical position of top left CTU of i-th subpicture in unit of CtbSizeY. The length of
the syntax clement 1s Ceil( Log2( pic_height max_in_luma_samples / CtbSizeY ) ) bits. When not present, the value of
subpic_ctu_top_left y[ 1] is inferred to be equal to 0.

subpic_width_minusl[ 1] plus 1 specifies the width of the i-th subpicture in units of CtbSizeY. The length of the syntax
element is Ceil( Log2( pic_width_max_in_luma_samples / CtbSizeY ) ) bits. When not present, the value of
subpic_width_minus][ i ] is inferred to be equal to Ceil( pic_width_max_in_luma_samples / CtbSizeY ) — 1.
subpic_height minusl| 1| plus 1 specifies the height of the i-th subpicture in units of CtbSizeY. The length of the syntax
element is Ceil( Log2( pic_height max in luma samples / C1bSizeY ) ) bils. When not present, the value of
subpic_height minusl1|[ 1] is inferred to be equal to Ceil( pic_height max_in_luma_samples / CtbSizeY ) — 1.
subpic_treated_as_pic_flag[ 1 ] equal to 1 specifies that the i-th subpicture of each coded picture in the CLVS is treated as
a picture in the decoding process excluding in-loop filtering operations. subpic_treated as_pic_flag[ i ] equal to O
specifies that the 1-th subpicture of each coded picture in the CL VS is not treated as a picture in the decoding process
excluding in-loop filtering operations. When not present, the value of subpic_(reated as pic (lag[ i ]1s inflerred (o be
equal to 0.

loop_filter_across_subpic_enabled_flag| i ] equal to 1 specifies that in-loop filtering operations may be performed across
the boundaries of the i-th subpicture in each coded picture in the CL VS. loop_filter_across_subpic_enabled_flag| i ]
equal to () specities that in-loop filtering operations are not performed across the boundaries of the i-th subpicture in each
coded picture in the CLVS. When not present, the value of loop [ilter across subpic enabled pic [lag[ 1] is inferred to
be equal to 1.

sps_loop_filter_across_virtual_boundaries disabled_present_flag equal to 1 specifies that the in-loop filtering operations
are disabled across the virtual boundaries in pictures referring to the SPS.
sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to () specifies that no such disabling of in-loop
filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the deblocking filter,
sample adaptive offsct filter, and adaptive loop filter operations.

sps_sao_enabled_flag equal to 1 specifies that the sample adaptive offset process is applied to the reconstructed picture
after the deblocking filter process. sps_sao_enabled _flag equal to 0 specifies that the sample adaptive offset process is not
applied to the reconstructed picture after the deblocking filter process.

sps_alf enabled flag equal to O specifies that the adaptive loop filter is disabled. sps_alf enabled flag equal to 1
specifies that the adaptive loop filter is enabled.

sps_num_ver_virtual_boundaries specifies the number of sps_virtual_boundaries pos_x[ i ] syntax elements that are
present in the SPS. When sps_num_ver_virtual_boundaries is not present, it is inferred to be equal to 0

sps_virtual _boundaries pos_x[ 1] is used to compute the value of VirtualBoundariesPosX] 1 |, which specities the
location of the i-th vertical virtual boundary in units of luma samples. The value of sps_virtual boundaries pos X[ 1]
shall be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1, inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps_virtual_boundaries_pos_y[ i ] syntax elements that are
present in the SPS. When sps_num_hor_virtual_boundaries is not present, it is inferred to be equal to 0.
sps_virtual_boundaries_pos_y[ 1] is used to compute the value of VirtualBBoundariesPosYT 1 |, which specities the
location of the i-th horizontal virtual boundary in units of luma samples. The value of sps_virtual_boundaries_pos_v[ 1]
shall be in the range of 1 to Ceil( pic_height in_luma_samples + 8 ) — 1, inclusive.
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[153] [3E6]
pic_parameter_set rbsp() { Descriptor
no_pic_partition_flag u(l)

[154]

[155]

if( 'no_pic_partition flag) {

loop_filter_across_tiles_enabled_flag u(l)

loop_filter_across_slices_enabled_flag u(l)
}
deblocking_filter_control_present_flag u(l)
it( deblocking_filter_control present tlag) {
deblocking_filter_override_enabled_flag u(l)
pps_deblocking_filter_disabled_flag u(l)
if( !pps_deblocking filter disabled flag) {
pps_beta_offset_div2 se(v)
pps_te_offset_div2 sc(v)
}
3
5
[3£7]

no_pic_partition_flag equal to 1 specifies that no picture partitioning applied to each picture referring to the PPS.
no_pic_partition_tlag equal to 0 specifies each picture referring to the PPS may be partitioned into more than one tile or
slice.

loop_filter_across_tiles_cnabled_flag cqual to | specifics that in-loop filtering operations may be performed across tile
boundaries in pictures referring to the PPS. loop_filter_across_tiles_enabled_flag equal to O specifies that in-loop filtering
operations are not performed across tile boundaries in pictures referring to the PPS. The in-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

loop filter across slices enabled flag equal to 1 specifies that in-loop filtering operations may be performed across slice
boundarics in picturcs referring to the PPS. loop_filter_across_slice_cnabled_flag cqual to 0 specifics that in-loop
filtering operations are not performed across slice boundaries in pictures referring to the PPS. The in-loop filtering
operations include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

deblocking_filter control_present flag equal to 1 specities the presence of deblocking filter control syntax elements in
the PPS. deblocking filter control present flag equal to O specifies the absence of deblocking filter control syntax
clements in the PPS.

deblocking_filter_override_enabled flag equal to 1 specifies the presence of pic_deblocking_filter override_flag in the
PHs referring to the PPS or slice_deblocking_filter_override_flag in the slice headers referring to the PPS.
deblocking_filter_override_enabled_flag equal to 0 specifies the absence of pic_deblocking_filter_override_flag in PHs
referring to the PPS or slice_deblocking_filter override_flag in slice headers referring to the PPS. When not present, the
valuc of deblocking_filter_override_cnabled_flag 1s inferred to be equal to 0.

pps_deblocking filter_disabled_[lag equal o 1 specilies that the operation of deblocking filter is not applied for slices
referring to the PPS in which slice_deblocking_filter disabled_flag is not present. pps_deblocking_filter disabled_flag
equal to 0 specifies that the operation of the deblocking filter is applied for slices referring to the PPS in which
slice_deblocking_filter disabled_flag is not present. When not present, the value of pps_deblocking_filter disabled_flag
is inferred to be equal to 0.

pps_beta_oflset_div2 and pps_tc_olTset_div2 specily the default deblocking parameler oflsets for B and (C (divided by 2)
that are applied for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the
deblocking parameter offsets present in the slice headers of the slices referring to the PPS. The values of
pps_beta_offset_div2 and pps_tc_offset_div2 shall both be in the range of —6 to 6, inclusive. When not present, the value
of pps_beta_offset_div2 and pps_tc_offset_div2 are inferred to be equal to (.
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[156] [3£8]
picture_header_rbsp() { Descriptor
if( !sps_loop_filter_across_virtual boundaries disabled_present flag ) §
ph_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)
if( ph_loop_filter_across_virtual boundaries_disabled_present_flag) {
ph_num_ver_virtual boundaries u(2)
for(1=0;1<ph num_ver virtual boundaries; i++)
ph_virtual_boundaries_pos_x[1 | u(13)
ph_num_hor_virtual_boundaries u2)
for(1=0;1<ph_num hor virtual boundarics; i++)
ph_virtual_boundarics_pos_y[ i ] u(13)
3
b
if( sps_sao_enabled flag) {
pic_sao_enabled_present_flag u(l)
if( pic_sao_enabled_present flag) {
pic_sao_luma_enabled_flag u(l)
if(ChromaArrayType = 0)
pic_sao_chroma_enabled_flag u(l)
3
}
1f( sps_alf enabled tlag) {
pic_alf enabled present flag u(l)
if( pic_alf enabled present flag) {
pic_alf_enabled_flag u(l)
if( pic_alf enabled flag ) {
pic_num_alf aps_ids_luma u(3)
for(1=0;1<pic_num_alf aps ids luma; 1++)
pic_alf_aps_id luma[1] u(3)
if( ChromaArray Type 1= 0)
pic_alf chroma_ide u2)
i[( pic_all_chroma_ide)
pic_alf_aps_id_chroma u@3)
¥
§
3
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[157] 1[( deblocking filter_override enabled [lag ) {
pic_deblocking_filter_override_present_flag u(l)
if( pic_deblocking filter override present_flag ) §
pic_deblocking _filter override_flag u(l)
if( pic_deblocking_filter override flag) {
pic_deblocking_filter_disabled flag u(l)
if( !pic_deblocking filter disabled flag) {
pic_beta_offset_div2 se(v)
pic_tc_offset div2 se(v)

-
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[158]

[159]

[160]

[3£9]

ph_loop_filter_across_virtual_boundaries_disabled_present flag equal to 1 specifies that the in-loop filtering operations
are disabled across the virtual boundaries in pictures associated to the PH.
ph_loop_filter_across_virtual boundaries disabled present_flag equal to 0 specifies that no such disabling of in-loop
filtering operations is applied in pictures associated to the PH. The in-loop filtering operations include the deblocking
[ilter, sample adaptive o(Tset filler, and adaptive loop [ilier operations.

ph_num_ver_virtual_boundaries specifies the number of ph_virtual_boundaries_pos_x| 1 | syntax elements that are
present in the PH.

ph virtual boundaries pos X[ 1] is used to compute the value of VirtualBoundariesPosX] i ], which specifies the
location of the 1-th vertical virtual boundary in units of luma samples. The value of ph_virtual_boundaries_pos_x[ 1] shall
be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1, inclusive.

ph_num_hor_virtual_boundaries specifies the number of ph_virtual_boundaries_pos_y[ i ] syntax elements that are
present in the PH.

ph_virtual_boundaries_pos_v[ i] is used to compute the value of VirtualBoundariesPosY] i ]. which specifies the
location of the i-th horizontal virtual boundary in units of luma samples. The value of ph_virtual boundaries pos v[ 1]
shall be in the range of 1 to Ceil( pic_height_in_luma_samples + 8 ) — 1, inclusive.

pic_suao_enabled present_[lag equal Lo 1 specifies that pic_sao_luma_[(lag and pic_sao_chroma_(lag are present in the
PLL pic_sao_enabled_present_flag equal to 0 specifies that pic_sao_luma_flag and pic_sao_chroma_flag are not present
in the PH. When pic_sao_enabled_present_flag is not present, it is inferred to be equal to 0.

pic_sao luma enabled flag equal to 1 specifies that SAO is enabled for the luna component in all slices associated with
the PH; pic_sao_luma_enabled flag equal to () specifies that SAQO for the luma component may be disabled for one, or
more, or all slices associated with the PH.

pic_sao_chroma_enabled_flag equal to 1 specifies that SAO is enabled for the chroma component in all slices associated
with the PH; pic_sao_chroma_enabled flag equal to 0 specifies that SAO for chroma component may be disabled for
one, or more, or all slices associated with the PH.

pic_alf enabled present flag equal to 1 specifies that pic_alf enabled_flag, pic_num_alf aps_ids_luma,
pic_alf _aps id_luma[ i ], pic_alf_chroma_ide, and pic_alf aps_id_chroma are present in the PH.

pic_all enabled present [lag equal o O specilies that pic_all enabled [lag, pic num_ all aps ids luma,

pic_alf aps_id_luma[ 1 ], pic_alf chroma idc, and pic_alf_aps id_chroma are not present in the PH. When

pic_alf enabled present_flag is not present, it is inferred to be equal to 0.

pic_alf enabled flag equal to 1 specifies that adaptive loop filter is enabled for all slices associated with the PH and may
be applicd to Y, Cb, or Cr colour component in the slices. pic_alf_cnabled_flag cqual to 0 spccifics that adaptive loop
filter may be disabled for one, or more, or all slices associated with the PH. When not present, pic_alf_enabled_flag is
inferred to be equal to 0.

pic_num_alf aps_ids_luma specifies the number of ALF APSs that the slices associated with the PH refers to.

pic_alf_aps id_lumal i ] specifies the adaptation_parameter_set_id of the i-th ALF APS that the luma component of the
slices associated with the P11 refers to.

The value of alf_luma_filter_signal_flag of the APS NAL unit having aps_params_type equal to ALF_APS and
adaptation_parameter_sel_id equal (o pic_all aps id_luma[ 1] shall be equal to 1.

pic_alf_chroma_ide equal to 0 specifies that the adaptive loop filter 1s not applied to Cb and Cr colour components.
pic_alf chroma_idc equal to 1 indicates that the adaptive loop filter is applied to the Cb colour component.

pic_alf chroma ide equal to 2 indicates that the adaptive loop filter is applied to the Cr colour component.

pic_alf chroma_idc cqual to 3 indicatcs that the adaptive loop filter is applicd to Cb and Cr colour components. When
pic_alf chroma_idc is not present, it is inferred to be equal to 0.

pic_alf aps id_chroma specifies the adaptation_parameter_set_id ot the ALF APS that the chroma component of the
slices associated with the PH refers to.

pic_deblocking filter override present [lag equal o 1 specilies that pic_deblocking [ilter override [lag is present in the
PH. pic_deblocking_filter_override_present_flag equal to () specifies that pic_deblocking_filter_override flag is not
present in the PH. When pic_deblocking_filter override present_flag is not present, it is inferred to be equal to 0.
pic_deblocking filter override flag equal to 1 specifies that deblocking parameters are present in the PH.

pic_dcblocking filter_override flag equal to 0 specifics that deblocking parameters arc not present in the PH. When not
present, the value of pic_pic_deblocking_filter_override_flag is inferred to be equal to 0.

pic_deblocking filter disabled flag equal to 1 specifies that the operation of the deblocking filter is not applied for the
slices associated with the PH. pic_deblocking_filter_disabled_flag equal to 0 specifies that the operation of the
deblocking filter is applied for the slices associated with the PH. When pic_deblocking_filter_disabled_flag is not
present, it is inferred to be equal to pps_deblocking_filter_disabled_flag.

pic_beta_otfset div2 and pic_tc_oftset div2 specity the deblocking parameter offsets for f and tC (divided by 2) for the
slices associated with the PH. The values of pic_beta_offset_div2 and pic_tc_offset_div2 shall both be in the range of -6
to 6, inclusive. When not present, the values of pic_beta_offset_div2 and pic_tc_offset_div2 are inferred to be equal to
pps_beta_offset div2 and pps_tc_offset div2, respectively.
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[161] [3%10]

slice header( ) { Descriptor

if( pps_cu_chroma_qp_offsct list_cnabled_flag )

cu_chroma_qp_offset_enabled_flag u(l)
if( sps_sao_enabled flag && !pic_sao_enabled present flag ) {
slice_sao_luma_flag u(l)
if( ChromaArray Type = 0)
slice_sao_chroma_flag u(l)
3
if( sps_alf enabled flag && !pic_alf enabled present flag ) {
slice_alf enabled_flag u(l)
if( slice_alf enabled flag ) {
slice num_alf aps_ids_luma u(3)

for(1=0;1<slice num_alf aps ids_luma; 1++)

slice_alf aps_id_luma[i ] u(3)
if( ChromaArray Type = 0)

slice_alf chroma_idc u(2)
if( slice_alf chroma idc)

slice_alf_aps_id_chroma u(3)

——

3
s

1if( deblocking_filter_override_cnabled flag &&
Ipic_deblocking filter override present flag )

slice_deblocking_filter_override_flag u(l)
if( slicc_deblocking_filter override flag ) §

slice_deblocking_filter_disabled_flag u(l)

if( Islice_deblocking_filter_disabled flag ) {

slice_beta_offset_div2 se(v)

slice_tc_offset_div2 se(v)

J

-
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[162]

[163]

[164]

[165]

[3£11]

cu chroma qp offset enabled flag equal to 1 specifies that the cu chroma qp offset flag may be present in the
transform unit and palette coding syntax. cu_chroma_qp_offset_enabled_flag equal to O specifies that the
cu_chroma_qp_offset_flag is not present in the transform unit or palette coding syntax. When not present, the value of
cu chroma qp offset enabled flag is inferred to be equal to 0.

slice_sao_luma_flag equal to 1 specifies that SAO is enabled for the luma component in the current slice;
slice_sao_luma_{flag equal to 0 specifies that SAQ is disabled for the luma component in the current slice. When
slice sao luma flag is not present, it is inferred to be equal to pic_sao luma enabled flag.

slice_sao_chroma_flag equal to | specifies that SAO is enabled for the chroma component in the current slice;
slice_sao_chroma_flag equal to 0 specifies that SAQ is disabled for the chroma component in the current slice. When
slice sao chroma flag is not present, it is inferred to be equal to pic_sao chroma enabled flag.

slice_alf enabled_flag equal to 1 specifies that adaptive loop filter is enabled and may be applied to Y, Cb, or Cr colour
component in a slice. slice_alf enabled_flag equal to 0 specifies that adaptive loop filter is disabled for all colour
components in a slice. When not present, the value of slice alf enabled flag is inferred to be equal to
pic_alf_enabled_flag.

slice_num_alf_aps_ids_luma specifies the number of ALF APSs that the slice refers to. When slice_alf_enabled_flag is
equal to 1 and slice num_alf aps ids luma is not present, the value of slice num_alf aps ids luma is inferred to be
equal to the value of pic_num_alf aps_ids_luma.

slice_alf aps_id_luma[ i ] specifies the adaptation_parameter_set_id of the i-th ALF APS that the luma component of the
slice refers to. The Temporalld of the APS NAL unit having aps params_type equal to ALF APS and
adaptation_parameter_set_id equal to slice_alf aps_id_luma[ i ] shall be less than or equal to the Temporalld of the
coded slice NAL unit. When slice_alf enabled_flag is equal to 1 and slice_alf aps _id luma[ i ] is not present, the value
of slice_alf aps_id luma] i] is inferred to be equal to the value of pic_alf aps id luma[i].

The valuc of alf_luma_filter_signal_flag of the APS NAL unit having aps_params_type equal to ALF_APS and
adaptation_parameter_set_id equal to slice_alf_aps_id_luma[ i ] shall be equal to 1.

slice_alf chroma idc equal to O specifies that the adaptive loop filter is not applied to Cb and Cr colour components.
slice_alf_chroma_ide cqual to 1 indicates that the adaptive loop filter is applied to the Cb colour component.

slice_alf chroma_idc equal to 2 indicates that the adaptive loop filter is applied to the Cr colour component.

slice_alf chroma_idc equal to 3 indicates that the adaptive loop filter is applied to Cb and Cr colour components. When
slicc_alf chroma_idc 1s not present, it is inferred to be equal to pic_alf chroma_ide.

slice_alf_aps_id_chroma specifies the adaptation_parameter_set_id of the ALF APS that the chroma component of the
slice refers to. The Temporalld of the APS NAL unit having aps_params_type equal to ALF_APS and
adaptation_paramcter_sct_1d cqual to slice_alf aps id_chroma shall be less than or equal to the Temporalld of the coded
slice NAL unit. When slice_alf_enabled_flag is equal to 1 and slice_alf aps_id_chroma is not present, the value of
slice_alf aps_id_chroma is inferred to be equal to the value of pic_alf_aps_id_chroma.

The valuc of alf_chroma_filter_signal_flag of thc APS NAL unit having aps_params_typc cqual to ALF_APS and
adaptation_parameter_set_id equal to slice_alf_aps_id_chroma shall be equal to 1.

slice deblocking filter override flag equal to 1 specifies that deblocking parameters are present in the slice header.
slice_deblocking_filter override_flag equal to O specifies that deblocking parameters are not present in the slice header.
‘When not present, the value of slice_deblocking_filter_override_flag is inferred to be equal to
pic_deblocking_filter_override flag.

slicc_dceblocking_filter_disabled_flag cqual to 1 specifics that the operation of the deblocking filter is not applied for the
current slice. slice_deblocking filter disabled_flag equal to 0 specifies that the operation of the deblocking filter is
applied for the current slice. When slice_deblocking_filter_disabled_flag is not present, it is inferred to be equal to
pic_deblocking_filter disabled_flag.

slice_beta_offset_div2 and slice_tc_offset_div2 specify the deblocking parameter offsets for f and tC (divided by 2) for
the current slice. The values of slice_beta_offset_div2 and slice_tc_offset_div2 shall both be in the range of =6 to 6,
inclusive. When not present, the values of slice_beta_offset div2 and slice_tc_offset_div2 are inferred to be equal to
pic_beta_offset_div2 and pic_tc_offset_div2, respectively.
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[168]

[169]

[170]

[171]

[3£12]

a) There signalling of the property of the only subpicture in the picture is omiticd and their valucs
are derived. In  other word, syntax elements subpic ctu top left x[ 0],
subpic_ctu top left y[ 0], subpic_width minus1[ 0], subpic_height minusl[ 0 ],
subpic_treated as pic_[lag[i], and loop_[ilter across_subpic_enabled flag[ i ] in the current
VVC spec is not present and their values are inferred as follows:

— subpic_clu_top_lefl x[ 0 ]1s inferred to be equal (o 0
- subpic_ctu top left v[ 0] is inferred to be equal to 0

- subpic_width minusl[ 0 ] is inferred to be equal to
Ceil( pic_width max_in_luma_samples + CtbSizeY ) )
— subpic_height minusl| 0 | is inferred to be equal to

Ceil( pic_height max in_luma_samples + C(bSizeY ) )
— subpic_treated as pic_flag[ 0 ] is inferred to be equal to 1
— loop filter across subpic enabled flag[ O] is inferred to be equal to 0
b) The values of the subpicture’s properties are constrained as follow:

— The first CTU of the subpicture is the first CTU of the picture (ie.,
subpic_ctu_top_left x[ 0] is constrained to be equal to 0, subpic_ctu_top_left v[ 0]
is constrained to be equal to 0)

- The width of the subpicturc is the width of the picture (i.c., subpic_width_ minus1[ 0 |
is constrained to be cqual to Ceil( pic_width_ max_in_luma_samples + CtbSizeY ) )).

— The height of the subpicture is the height of the picture (i.¢., subpic_height minusl[ 0 |
1s conslrained Lo be cqual to Ceil( pic_height max_in luma samples + CtbSicY ) )).

— The subpicture is an  independently  coded  subpicture (e,
subpic_trcated_as_pic_flag[ O ] is constrained to be cqual to 1).
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