“u

PCT/US2020/064055

WO 2021/141714

T
-
L
AT
-
+
-
]
-
-
-
+
*
-
-
|
=
-
|
-
-
-
,
-
’
-
ror_r
L
* ¥
-
-
+
-
.
- E
-
] -
+ 1’
.
‘] ]
-
- -
-
- -
-
’ [
-
- -
’
-
-
g -
, -
-
- "
+
- -
.1._. -
-’
L - -
b -
- -
+
- -
-, - -,
L
- -
- -
-
L +
- -
- [
, |
-
’ -
- LI ]
L -,
, ¥ + ¥
LBE N ] -
L P
- L
-
-
L
-
-
L)' 4
Py
-
- -
-
-
L)' L
-
+
n =
’
-
L
- -
L] >
L)'
r r
+ -
-+ -
- -
- - -
-
- + +
.
] ’
-
- -
e A » £+ F P FF AP F AT
. ]
- o
, L
’ L]
- L
- -
’ -
- - L
- , ¥
- - LI
-
- ]
]
- -
-
] ]
+
-
.1.1 -
-’
-
-
- ]
-
-
-
L -
-
-
- ] L
L e
- r
'
-, e
"
)
e
- "
)
"
A
] -
o
"
-
- -
-,
e
r
L] )
'
-
&+
b T .1.1
- m
+ b
- -
-
-
o -+ +
o -

r r r
LI - e
-+ - - L - Ty

i) - Lk - L
E - r r LK + r
- - -
- - r -
g L]

OO0 NOOL NOOD DDOO 000K HOOE DOOOD DOOO DODOL NO00 KOOD ODOD d:::::::i::

PrS | LES AR A de

AR

h Cho

-
ROU0 COODD DODIE 0000 N0 D000 DDDCN XEEX KO0 D000 DO XNEN 0D

sl | L0 40 782= S T X V1< A AV

* f+ ¥ + ¥ + ¥+ ¥ +Ff~+4+F++++F+FFFSEFESFSPSEFESSSFSSSFSSESSSSSSSE S LrPsESrrErrrsreseessrS+srrrrsSLsreseesrEr+s+srSLSseEreeser+ersr+sS+sreesres+er+sr+Ss+eseEesresssrsr+sr+sesESsesrerssr+ssreesreeSsr+srssrsreereesees+sr+rsrsSLsreseesrEr+sssrLseEreesesrsersrssSSy+sryrsesrLessesrsrESsyLSseELSLSrELErsLS

Tty

vl

S5 BABA! SA5A2 [B5BN  ABBL
3

D

4 4 b4 4444 ddadd b4l



LD

WO 2021/141714

PCT/US2020/064055

(Relateq Arl)

PLANAR MODE
D0 MODE

J
‘E

[ N N N NN LN NN NN NN LN NN NN NN N NN NN N N NN N NN N N N NN NN NN NN NN N NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN N NN NN N NN NN NN NN NN N NN NN NN NN NN NN NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN N NN NN NN NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN N NN NN NN NN NN NN NN N NN N NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN

i



WO 2021/141714 PCT/US2020/064055

4 bk ok Ak ch ok kb hh Ak h A

<
£33

£ £
a h ok oh ok hh o hE ok h o hd hh o h ko hhh d hh E o E ok ok hh h ko h hh h oy h hh hh h hh A hhh

(Related Art)

o o F F ko F FF ok F F ko F k- k-

o o & F F F F F F F F ko F F F FF F F ko ko F F ok F FF FF FF F FF FF FF ko F
*

-
LI I B ERNEENENEREEENREEEIEIE M NN U NN N N UL N N R U N N N RN N N N I N N N N R N I N N B A N R I AL N B DO N IO EE R IO BOE I B TOE B DO NEE DL DL B L DK B B DN B B D B B BN B B B B N
Ll

L
- 1
- 1
- 1
- 1
by 4
L 1
‘ £ o
- - 1
&
L) 1 1
4 - 1
.
1 1
- 1 E‘

1 1
L 1
] 1
- 1
] 1

& &

k|

- -

L] ]



WO 2021/141714 PCT/US2020/064055

L L N .

e — T ————) T
LB N N I B B B I O O B O I O O O DO I O O I O O O DL B D B I D B B D O O D N N D B NN N B D B N B R B NN N N N N N N N D R N N N N R R D N N N N N O R A

L]
L]
L]
L]
L]
L]
L]
-
1
-
1
L]
1
L]
L]
L]
L]
-
1
-
1
-
1
L]
L]
L]
L]
L]
L]
-
1
-
L]
-
L]
-
L]
L]
L]
L]
L]
-

-
L]
) : o
-
4 4
LB ] -
L ]
4 &
. [+,
]
L]
- +
LU N I B I I N R AL I B L B N N N N B DO B DAL BOE BOE IOE B DR DO RO BN RO IR IR B )
I LR NN N LN L R A NN L] E
[ ] -
-
] L]
N . . i
] L]
[ ] -
X : :
N *i-i-I-ii-iii-i-ii-i-i-ii-i-ii-iiiiiiiliiiiiiii'!iiiiiii
-
[ ] L ]
-
x - .
— ; -
[ ] L ]
-
[ ] -
- L] -
' L 4 3 b 17 4 4
ko - h ok
- b h ok - 4 4
bk L I
L4 4 4 4
LI B LB
H L ] -
y Lo o
4
] -

L I
LI N N N R B N N BE N N B N N B N B B I B B B I N B I BN B )

L ]
L E T T B ] -
I N NN R I +
L ] 4 & L ]
- -
- - -
L] - b ok oh
+ 4 4 4 4 1 -
4 4 4 4
- - 4 = L I B TEE BEL T BEE BNE IEE BEE IR B I ] -
- - b -
L] L] L ]
0l -
- - -
Tpliopiiogigplinpinpilgipig’ S sl h
- - L] L ]
-
-
-
-
-
k|
-
-
-
k|
-
-
-
k|
-
-
-
4
-
L ]
-
4
-
L ]
-
k|
- -
- -
- -i-ii-i
LB O IO B B O B B B BN | k|
4+ 4 4
- h - -
-
k| k|
-
k|
-
4
L ]
4
L ]
k|
-
k|
-
h |

b ko ko ko F F F ko ko ko F

.8

L]
L]
-
L]
-
L]
-
L]
L]
L]
L]
L]
L]
L]
-
L]
-
L]
-
L]
L]
+
L]
+
L]
+
-
+
-
+
-
+
L]
+
L]
+
L]
+
-
+
-
+
-
+
L]
+
L]
+
L]
+
-
+
-
L]
-
L]
L]
-
L]
-
L]




WO 2021/141714

LB B I B B I O B B B B B B

-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-

-

LB B B NS B B B B DL B B B DR D B D B B B O B O O DL B O B OO O O BB

[

w b ok o ok ok

L B R N B N B N N N N

- h bk h ok ok Ak koA

PCT/US2020/064055

iiiii1iiiiiiiiliiiiiiiiiiiiiiiiiiiiiiilii

L]

L]
-
-
L]
- -
L]
-
L]
L]

L B B B B B B B N DL DL BN DL B DL B O B O B DO B D DL DL B B BN

4 &
LI
- b ok ohohh Ao

o F F F F F o F F F F o F o F kS

- h bk h ok hd Ak h ko h ke hh e R

o wk o wk  wk b wk ok b wk kb  k  k  k  k  FF
o ok o wk ok o ko ok o ok o ok ok kS

bl

‘Ii‘i‘Ii.‘l‘I‘I‘iI‘I‘i‘iii‘iii1‘lii‘liiii1i‘iiiiii

L I I R L R R L L

L I L TEE TN B TN T IR B BN INL TN BEE B JNE BNE TE TN INE DL DK BN B TE BEE DN DL BNL DL BEE BNL BAC BEE BN BN DOE DN BAE BEE BN B BEE BN INE DL BN IOE TAC BEL B BEL BN B BNC B BNE BEE T INN BN BNE TEE BNE B BNC BEE DR B BNE DR BNE BEL B TNE TN B )

L]
-
L]
-

LI I L L I
R R N RN

L N NN B B N I N B O O I O B B O B B BB |

401

o

-
L]
-
-

* &+ o F

L JOE TR T B BEE BN TN DR BN BEE INE BNE B INL BN BOE IOL B INE BN B B BN BEE BEE BEL B BEE BEE DL BEN BEE DR BEC BNE B BEE BNL BN )

L N N B N B N B N B B B R B B B B B B R

*@ci‘l

[ I N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NNCEN NN NN NN NN NNCEN NN RN NN NN NN R NCE

L BL B B B BN B BN U D B DL BN BN BN DK DS BN D DL D DL D DD DL DS BN DL BB B BN

L AR LR R R L R R R L R R L R R L R R R R L R R R L R R R L R R R L R R L L ]



PCT/US2020/064055

/

WO 2021/141714

EEHHHHEEEHHHEEEEEEHHEEEEEEHHnEEEEEEHHHEEEEHHHEEEEEEHHH.!.HEEEHHHHEEEEHHHEEEEHHHd

‘lﬂIﬂlﬂHuﬂlﬂIﬂﬂﬂH.:lﬂiﬂ‘!ﬂlﬂIﬂlﬂqlﬂlﬂlﬂlﬂq-ﬂlﬂﬁﬂllqlﬂi-ﬂﬂi-.Iﬂlﬂiﬂ‘.l-.lﬂlﬂ‘ﬂ‘!ﬁl-.._l.uHﬂqlﬂlﬂlﬂlﬂqlﬂlﬂ‘ﬂlI-.lﬂIJ‘HH!ﬂlﬂ!H‘l!lﬂlﬂ‘ﬂ‘lﬁlﬂlﬂlﬂHlﬂl:ﬂlﬂﬁlﬂlﬂ

49

995 ¥344n4
=l 1LJid
LN

iii‘iiiiiiiiiiiiiiiiiii‘iii‘iii.liii.liii.Iiii.liii.liii.liii.‘iii.‘iii.Iiii.liii.liii.liii.‘iii.‘iii.liiiliiiiliiiiniiiin‘iiinﬁiiinﬂiiilﬂiiiliiiiniiiin‘iiinﬁiiiiiiilﬂiiilﬂiiiiiiiiiiinﬁiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

4 4 k4
LI |
4 &
b
-
-

L
N =l 1L0id 50

1
L B DL B BN U DU DL U BB DL DS BN DS O B DL DL N B BN BB N

"
IEEREERE RN R E I E L E N

L L N N N N N L N L N L

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ek ko oh o hd o

-
+

-
LI

r
¥ 4 FFFFFE S E S FTE S FE S E S S E S S EF ST
.

-
+

-

4 4 4 4
L]

4 bk oh oh ok oh ok
LI L N B D D DL D B O B O B
a4 h h Ak hhhhhhh hhh ek

I RER R R E R R R E R R R E R R EE R R R E R R E R R R R R AR R R R R E R R A R R E R R R R E R R E R R R E R R RE R R R E R R R R R R E R R R R R R AR R R A E R R EE R R E R R R E R EEE R EEE R EEERE R

K K WK1

Ol e
A0 NOILLO

LOC B B B IOL O B N B DL B B AL B B B B B BE DL DAL BN AL I DAL BOL B B DAL L DL DL N B DL DL DOL DAL BOL DL IO DL BOL DAL DAL DL DO BN DO DL BN DL DL B DL I |

E AR JASFE PR ARV AS RAMAJA SR AL ARV ARA R PR L AR PR LA VAR AR AR YA AR AL AR RN URAYVA R AR

I E3ICrIOEOEIECEICEONONIEICEOEINECICEOENOEIEICEONOEIE ECEDO NI ECICNONEOEIEICE INIEIENCEC EOEIECEICICOEOEOIEICTORIEIERNCROEIERTCEDHN

h::l:ll:l:l:l:ll:l:ll:l:ll:l:ll:l:l:l:lnnmmmmmmnnmmmmmmnnmmm:l:ll:l:l::l:lnnnmmmmmmnnmmmmmnnnmmmmm

.
Fl
-+ -
-+
[
-
-+
-
-
* . -
- - I‘.'.' -+ -+
- . . . .
TN LN
F] F] Fl Fl
N “ RN RN r - -
L] ) - -
-+
- . [ [
F] . Fl Fl
- -+ -+
r . r
- . . .
L] . { , ,
- - -+ -+
- . .
. * eet . [ p . B . .
-+  F F 5 L K L I
- + 4 Ff 4§ F5 5 8= 5 §# 5§52 585580358 §584959§843$3$8243$§8383838$3$p - - f -F - -+ - -+
. L) LK » L N A R N N N N N N N N N N N N N N N N N N O N
- LK K ‘ + = 4 F - F F 5 - -+ - -+
Fl L ]
-’ . [] ] [] ]
- . n b F [] -
- -+ -+
] T
- . . .
» . n | . ] ]
- -+ -+
. . K : LY ] '
, . = | L ] L ]
F] . Fl Fl
L] = - .ﬁ -
- .
- . 4 [ [
f) Fl Fl
“ ‘ -+ -+
N I N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N ) . m - -
-
-+ - -
. e - -'
+ ¥ -
: pl :
A - i
-
4 - [ u -..ﬁ
4 -
-
. -
- -
-
n J T
-
o’ - ..
- 4
LR K
n = i
m 3
= W % F W MM AR F Y F WA YRS F Y FRA RS F Y A RR RS SRR W AR R % Y F WA RS F Y AN AR YRR MM RS
m o ]
5 o
m - [}
=
u W A A A W U W W D O U U P R W W R R
m [ 4 1]
r
E |
m | 4 +] M
4 |
m L3 7] M
ol |
n bl ] "
4 ]
n = ] H
[ 4 1]
m a ] w
| 4 4]
m F ] w
L 7]
L + | ] w
.I-'l‘.‘ .‘.I.‘.‘
bl
-, L
m ’ n u
= ]
m K o M
a ]
m K u M
i |
n % u M
[ ]
n oy + 4+ 4 4 # # § § F § F § £ 5 § F 5 $# 5 §5 $ 5 5 5 &5 5 $ F $ F $ §F + § + + # 4 § 5 § F § F£ 5 §F F F §# $ §5 4 §5 § F &5 5 $ F $ £ $ 5 F 5 F +F $£ 5 5 o = 4§ 4= § = § §u § 4= § 4= § §# § §# § §# § §# §J " 5 @#m 5 FFFFFSFFEFF PP H # - f - § f § f § f F F F Ff F Ff § Ff § Ff § f § f § - § - § - § F § § §
[ 4 n
: * " 3
4 [ ]
: 2 " 3
L3 7]
» ]
m ol i w
- 1 -
m [ 4 n “
- SR F Y O MR R F Y F Y E W R RSN P MM YR AR YA MR R F Y F Y R MR E R F Y ERE R SR FY AR YR F Y F R PFA WA S F Y F AR PN
m w



WO 2021/141714

PCT/US2020/064055

;.,
$
;
¢
¢
¢
¢
;
s
3
:
¢
¢
¢
¢
¢
3
3
}
§
¢
¢
¢
§
]
$
}
;
¢
¢
¢
¢
g
$
3
:
¢
¢
¢
§
]
]
3
}
:
¢
¢
¢
¢
¢
3
;
:
¢
¢
¢
¢
]
$
3
§

ol

£
LoD
X

620

M F WP WA W R S F R WA R FY A LN LA R F Y R WA WA R F R WA R F RS N D AW RN F YR WA WA S F WA RAR RS W AR R %Y R R W AN RS EF R WA R SR AR AW R RS Y RN R SR F RR RN J R R AL AWM d Y YR W AWM S Y F LN WA R Y DM E RS

X
831
-
———B
O R
i LR
=
{>
-

L I B I T B IR TR BN BEE IEL B B BN T BEE BN T TN )

I E10R]1EIJTEICROEDEIENORNDOEDOEIECERCEONIEICRODOEDE

-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-
L]
-
-
-
-
L]
-
L]
-
-
L]
-

L N N B B B N B N B B R B I O N I N I O B B B

EI DO EJEIECNONOE IE IERNRONRIEIENODONOEOEIECENONIDEIEINECENOEOEIETNOROEOEIETONOEIE FCROEDOEIEIOROEOEIECIONODOE IEIERODOEOEIECITORAO

b ko kb ko

-

LR
LI
4 4k oh &

LU T N N I B I I O I B RO B BOE B IR BN )

4 &
4 bk
-

ko o o o k- k-

bk

L L LT B DL BN DL D B B BN DL B DN B D DL D D D BN DS B DL D O DL D DN BN D D B BN
Ll

F'EW NN Y "% FfF B0 EN FY PR AN E S PR AENEFEY 9" M ER ER P PR AN NE Y PN EY "% P AN EN P PR AN Y PR PN W

LB N I B B O R B B B B B B BN |

) 3

[ 3
[

R™D
ol
£

i1

.3
{3
2
o
£y
3
A
-
<
§.8.3

ok k= k=

-
L |

L |
LI B

LI B B B DN B O O I O O B DL O B B B B B B BN

LI I B B RO B IOE DK U DL BOL AL B BN B B )
4 4 4 &
4 bk
-

o o o ok F ko ko ko ko ko k- k-

- h bk

kb A

-

CTURE MEMORY

-

-

Rl
RN
g
-
Em
0 s
e
=

£33
AR
-,
<
AR
Ad
LR
LA
R
37

4 &

4 vk h ke hhhd A A

g
S
8D

L]
+
L]
+
-
+
-
+
-
+
L]
+
L]
+
L]
+
-
+
-
+
-
+
L]
+
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-
-
L]
-
L]
-
L]
L]
-
L]
-
L]
-

a h h vk ko h Ak kA

o
|
=
n
u
n
|
n
|
a
n
1)
N
u
n
|
n
]
o
n
1)
n
W
n
|
a
]
u
n
H
L
|
n
|
o
n
u
n
H
n
N
n
]
a
n
u
n
u
n
N
o
]

. i
n
¥
n
|
n
|
o
n
i
A
u
n
u
n
]
o
n
u
n
u
n
u
a
|
u
n
u
n
N
n
|
a
N
u
N
W
|
|
n
]
o
n
u
n
¥
L
|
a
]
u
n
¥

I B R N L N R R L L N R NN

LI B B I RO O I B I B B B B N B O )

4 bk ok
o
-

L L N B I B B B O B B O O B DL B B O B B B B BN

L P LT W LT WU U ML TG WA T MO e

memwwmmm

L B B N B B B I B B B B O B B B O O RO A

-

xt txs tnx nm xn i R RS AR AR R X% UR KR AR R KRS RS KRR RN DR UR RR RN KR ARI GRS ERR GXR R SR R AR KR AR XA SRR SRR (KR KR R RS RRS KRS (RN GRX SUR AR KR RN KRS X3 ERX (R R 5

o o o ko ko F F F ko ko FF k-




PCT/US2020/064055

{3

WO 2021/141714

sl lg
EINELELEL.

LR N NN E N EEEEEEEEBEEEBEEEBEERERERERBIEREREERBELERBEBEIEBRERREEBRELEREBEEREBEEERBEREBREBERERBEREBEBEREBEEEREBEERBEREBEEBEBEEBEBEEBEEBEEBEBEBEBEBEEBEBEEEBEREBEBEBEEEBEEREEBEERBEREBEEBEEEBEBEEBEBEEREEBEEBEBEEEERBEBEEBEREREREBIEEIEIEIIELELE,.

NOLLYI 04
NOLLD U e o

d

INE].
NCILOW Zedd &l

---?

L A I N N B R BB BB EEBE.EBE BB EEBEBEEBEBEBERBEEBEBEBEBEEBEBEEBEERBEEBERBIEBNRBELEZLMN.

gl
A=000A0 AN0IS

LA N N B N N BN EEEEEEEEEEBEEEEEEEEEREEIEBREELERBIEREIREEIEEIREIEIINEIIEE,.

L

L]
R A L F Ry
L]

-
L
-

---?
[EEEEN
L DL DL UL BN BN B BN UL DN DN D BN DS D DN DN B DL DN DL B BN NS DN DN DN DL B DO DL DS B DL DD DL DU B DN DS B D BN DN DL DD UL DN LD DR D N D DR BN D BN DU DL BN DD DN D U B B D B NN D BN N DI D DU DB U U DD R D DD DL BN E

-
L]

|
%]
|
|
]
a
]
]
-
+
-

-

L B N B B B N N N R N N NN

-
L

# u F UA MK JE FLUALURAJANE JE FLUARUEWE S L FUWRUEWDE FLEUWR R
"

 h h h b ko h ok Ak ohh o h ko h ko h hhh h Ak h Rk hh h R hh h h ko bk h b hh h Rk hh hh h h sk ke ok

-
L

+ ¥+ ¥ L
L

— NOILYINOAN
L m ey b e
QLI VN o ANOLOGE v

- -+ -

JLOEES
Calin
(=00

LALE
3LALE

A h b ok h ko dhh h o h h ok ke hhhh o hh hEh hhhhhh ko h R h oy hhhh hd kA

E T I W
I I I W 1

LA I N BN NN BN EBEEBEEBEREEREEEIEEEIEIEINEEINELIEZSIEJNNEZS:.

r
-

-
L

-
L

L

L
+ F F S F FF FF @B FFEFFEFEFEFEFESEFESFEFEFESF S E S S EFFEFEFSFESFFEFEFES

-
-
-
-

L B B I B B B DN B O B I O O B DL O B DL B I D B B B BN

SHEREIE

bR
N0

L L BN B B UL B BN DL B DO B DL B O D N DL DO B B DL O D B B BB

2l
dd FHOELINGO
Bit-F

L
+ # F F F £ F F £ £ F F £ £ F £ £ 5§ $F F 5 £ £ 5 &+
L

Al
7LV U 108 LNGD TYaaNAS



0o
C3

PCT/US2020/064055

WO 2021/141714

ALl
AALONELENO DTN

.8
NOWLONalSNUd 5

IR,

(88

NOILIIUHda 840N 200020 &4lN

L
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
L

¢i8

&= 0040
=I5y

IR, o
NOILUIZ ed VLN (LY
...................................................................................... mmﬂgumm
Vel LN

NOLLYW R ON
NOILDIUA8d YaLN]

#0030
Ade LN

o=ulLJla
EMNEIERE e

NOLLYINGOAN
NOILDIU 4 d LN

g szm3amm
030IA 73003



10736

WO 2021/141714 PCT/US2020/064055

seqy parameter set rbspl ) Descriptor
 sps_decoding_parameter set jd w4
""""" sps_video_parameter setid | u{a)
 sps_max_sub_layers_misust T
s‘;psmreserwdmzemﬁbits u{4)
sps_pil dpb hrd _params_present_fiag {1}
if{ sps pti dpb hrd params present flag )
"""""""" orofile_tier level( 1, sps_max_sub_layers minuwst) |
~ gdr_enabled flag T
épgmsaqmparametermsetmid Ui
chroma format ide {2}
 if{chroma format idc ==3)
| separate_colour_plane g | o)
ref pic resampling enabled flag Hul
épgmsaqmparametermsetmid efv)
chroma_format idc ueiv)
 if{chroma format ide ==3) L
| separate_colour_plane_flog | W1 |
pic width max in luma samples ue{v)
pic height max in luma samples e{v)
sps 1ogd ctu size minuss 42
 subpics presentflag | oy}
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Continued from FiG. BA

""""""" sps_num_subpics_minust | ug)
- for{i=0;i <= sps_num_subpics_minusl;i++){ |

subpic_ctu top left x| U{v]

subgic ctu top left yiil 1%

subpic width minusli[i] UiV}
"""""""""" subpic_height_minus1[i] | uly
""""""""""" subpic_treated_as_pic_flagli] | ou{l} |
"""""""""" oop_filter_across_subpic_enabled flagl i1 | o] |

j
'

spps subpic id present flag 1188
"""" f(sps_subpics id present flag)d |
""""""" sps_subpic_id_signalling_present flag | u{t}
"""""""" #( sps_subpics_id_signalling_present flag){ | |
sus subgic id ien minusl ue{v)
forti=0;1 <= sps nurm subpics minusd; i )
sps_subpic idii ] u{v)
________________ I
;
bit depth minusg ue{v)
minmqp“primemtﬁmminusﬁ yedv
sps weighted pred tlag ufld)
sps weighted bipred flag T8
"""" og2_max_pic_order_cnt_lsb_minusd | uld]
 sps_poc msh fag b ugy
if(sps_poc_msb_flag) T
poc_msh_ien minusl ey
H{ sps max sub lavers minusl >0}
 sps_sub_layer_dpb_params flag | ull)

dpb parameters{ (0, sps max sub iavers minusl,

sps sub laver dpb params fiag }
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Continued from FiG. 98
- long_term_ref_pics_flag ou{l)
i inter layer ref pics present flag a1y
sps idr rpl present flag o u{1)
rpil same as_rpi0 fiag o ufd)

for{i=0 i< Irpll same_as mpl0 flag? 20 1; 14+ } 4

num ret pic lists in spsi i ] o uetv)
""""""" for(j=0;j<num_ref pic lists inspslilij+¢ |
ref pic list structii i}
}
{f{ ChromaArrayType =0}
- qibtt_dual_tree_intra_flag )
" log2_min_luma_coding block_size_minus2  uelv)
- partition_constraints_override_enabled flag 00 U u)

sps log? diff min gt min cb intra slice luma Liedv)
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1 ~ Continued from FIG. 8C o
sps tog? diff min gt min cb inter slice Uetv)
sps_max_mit _hierarchy depth inter slice  uelv)
sps_max_mitt hierarchy depth intra_slice luma Uy

if{ sps max mit hierarchy depth intra slice luma = O}

sps_log2 diff max_bt min gt intra_slice luma Uelv)
sps_log? diff max it min gt intra_slice luma  uelv)
)
it{ sps max mtt hierarchy depth inter slice 1= 0}{
sps_logd _diff_max_bt_min_gt_inter_slice UtV
sps_logd diff max it min gt inter slice ety
}
H{ gtbtt_dual tree intra flag i {
""""""""" sps_log?_diff_min_gt_min_cb_intra_slice_chroma | uelv)
"""""""" sps_max_mtt_hierarchy_depth_intra_slice_chroma | uelv}
it sps max mit hierarchy depth intra slice chroma 1= 0}
sps_logd diff_max_bt_min_gt_intra_slice_chroma uetv]
sps_log2_dift_max_tt_min_gt_intra_slice_chroma Ueiy)
)
Wil | v T
\  sps_max_luma_transform_size_64_flag iuiij-
sps joint cbher enabled flag {1}
EF( Chrom a?irray'fypehﬁﬂ """"""""""" ':
same gp table for chroma o u{l)

numpTables = same g p‘_mtabie__ﬁr___ch roma ? 1
sps joint cher enabled flag ¥ 3.2

fort i=0; 1 < numQpTables; i++ } {

b ‘-----------“------------'@t------------“---------'-'-'-'-'-'-'-'--'-----------------'------------“---t------'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'------------“------------'---@--t---------“-----# -------------------------------

ap table start minus2s|i |  selv)
num points in gp table minuslii] Uetv)
forl | =0 i <= num points in gp table minusdli]; i+ 1}
delta qp in val minusi{illj] sl
delta ap diff vallillj] el
}
i
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Continued from FiG. 8D

sps sao enabled Hag uil)

sps alf enabled Hap TS

sps transtorm skin enabled Hag i)

i

14/36

it sps transform skip enabled flag )

I T TC T I T T T EC T I EC T T T T EC T T T EE T E T WC T CEE T CEEEECEC T CECECEEC T NI CEEC T WC T CECE N ST T T EE T EC T W T CECEEEE T CEECEECEEC EC T W T ECEC T N T NI E W T T CEE N ST T CEEC T T T T T E N T CECEC EE T T CECEE W CEC T CH T CEC N W T T CE ECT E T ECEC EEC T A CE T EC O EC T T CEECE W T T EECEC EC T E T CECECE N W T CE W WG N

spsmbdmmﬁnabiedﬁag

H{ sps bdpem enabled flag && chroma format ide == 3

JiC T T TE I K E I EEC T T T K T T EEC K T T EE T TE BN T R K EE EE T D R K TE D R HEC T HEE HECHED HEE D HED R HED TR DT EE D TE K D D TEE HEK AEE D HEE EE D E R HEE TR K TE HEC HEC EEE K HED K HEC ST D HEE EE EE HEE TE D EEC I K EEE HEC EE EEE EEC EED T BEE TR K EE TEE HED D T K T HEC HEE EE T CEEC HEE B HEE T EEHED K TR D R HEC HEC EEE EN T HEE HEC D R K HEE EEE DT TE K TE D EEE HEC K BEE D HEE EE T TE T EEC EE T E EE EE HEE HEC EEE EEE EE EEC EEE S HEE K EEE B EEE EEEC B EEC K BN EEC EEC R

sps bopom chroma enabled flag i 1)
sps_ref_wraparound_enabled flag | ul}
if(sps_ref wraparound enabled flag) | |

sps_ref wraparound ofiset minusi uefv)

sps temporal mvp enabled Hag uil)
it sps temporal mvp enabled flag}

sps shimvp enabled Hap i 1)

"""" sps_amvr_enabled flag | un |
~ sps_bdof_enabled flag | a1 |
| H sps bdot enahled flag )
| sps bdof pic present flag i 1)
sps simvd enabled Hag il
"""" sps_dmvr_enabled flag | u{n)
© if(sps_dmvr_enabled fag) T
| sps_dmvr_pic_present flag | a1 |
sps_mmvd enabled tlag i 1)
sps isp enabled flag uil)
"""" sps_mrl_enabled fag | u{l}
 sps_mip_enabled flag | w1y
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Continued from FiG. 8E

H{ ChromadrrayType =0 )

sps_ccim enabled flag w1

itl sps_ccim enabled flag && chroma format ide == 1) [Ed. {JC):
should sps cclm colocated chroma tlag also be signalled for 422 case singe
it's used in the decoding process, 1o be confirmed]

sps_cclm colocated chroma flag TR
sps_mts enabled flag i d)

i sps mits enabled flag ) {

sps explicit mts intra enabled fag Ut )
| sps_explicit mits inter enabled fag i)
} L
sps sht enabled flag 11§38
"""" sps_affine_enabled flag | w1
 i#{sps_affine_enabled flag){ -
"""""""" sps_affine_type_flag w1y
sps_affine amyr _enabled flag utd)
sps_affine_prof_enabled_flag )
ift sps aftine prot enabled flag ) '
e sps_prof_pic_present flag | a{l)

if{ chroma format idc==3 }{

sps_palette enabled flag Hul
sps_act_enabled flag w1
;
"""" sps_bew enabled flag b oum
~ sps_ibc_enabled lag 1 oy
sps_ciip enabled flag i 1)

if{ sps_mmivd enabled flag ]

sps_ fpel mimvd enabled flag i d)
sps_triangle _enabiled flag 1l
sps imes enabled flag 1183
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Continued from FiG, 8F

 sps 1adf enabled flag ()
if{ sps ladf enabled flag ) §

s num tadf imtervals mimns2 L wy
sps ladf lowest mderval gp offset (V)
""""""" for( i =0 i<sps_mum_ladl intervals_mimus2 + i) |

| sps_ladf gp offset] 1 se({v)

"""""""""" sps_ladf delta_threshold miowsifi} 1 uelv)

}

_________
sps_scaling fist enabled flag o w(l
sps_loop flter across virtual boundaries disabled prosent flag Wl

""""" if( sps_loop, filer across virwal boundarics disabled present flagy ¢ |

sps nom ver viviual boundaries 2
for( 1= 0.1 <sps num ver virtual bowpndaries: 1+ )
sps virtual boundaries pos xi i} w13
sps_num_ hor virtwal boundaries 5 o2}
for{ 1= 1 <{gps murn bor virdual boundanes; 1+ )
sps_ virtuasl boundaries pos vii| HER]
if{ sps ptl dpb hrd params present flag) §

"""""""" ops_general hrd params presemt flag | wl
| if{ sps general brd params present flag ) {

© general fwd parameters() -

d{ sps max sub lavers minugl > 0
sps sub laver ¢pb params present flag o u(l)
T TriSubLayer - sps_sub_laver cpb. params present fag 70T .
sps max sub lavers munpsl
© ols hrd parameters{ firstSubLayer, sps_max_sub layvers mimusl) -
J

e |
visi_parameters present Hag e 1)

t{ v parameters present flag ) '

vl parameters() b

- sps exiension fiag w1}
if{ sps extension {lag )

wide{ mote rbsp datal ) )
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nic parameter set rbspl )} { | Descriptor
"""" pps_pic_parameter setid | uelv)
| pps_seq_parameter setid | a4
""""" pic_width_in_luma_samples | uely) |
gic_height_in_luma samples Uetv)
conformance window flag {1}
it conformance window flag ) {
""""""" conf_win_left offset | uely)
 conf_win_right offset | sely) |
T conf_win_top_offset | uely |
cont win_ bottom_oftset ueiv)
|
sealing window flag {1
"""" f(scaling window_fleg){ |
"""""""" scaling_win_left offset | uely) |
scaling win right offset Ueiv]
sealing_ win _top offset gelv)
scaling win_bottom offset ueiv)
|
 output_flag_present flag | (1)
" mixed_nalu_types_in_pic_flag | u(l) |
| pps_subpic_id_signalling_present flag | a(1) |
it ops subpics id signalling present flag } {
DS BUm subpics minusl gefv)
pps subpic id len minusl ey
 for{i=0;i <= pps_num_subpic_minusL;i++) |
""""""""""" ops_subpic_id(i] | ufy) |
;
ne pic partition fiag {1}
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Continued from FiG. 104

f{ Ino_pic_partition_flag } {

pps logd clu size minuss a(2)
num_exp tile_columns_minusl aefv)
num_exp_tile_rows_minusl V)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

tile column width minusi[i] 1%

fort i=0) 1 <= num exp tile rows minusl; i++ |

tile row height minuslii | Ueiv)
rect slice flag u{l)

if{ rect_slice_flag )

ifi rect slice flag && lIsingle slice per subpic fiag){

AL slices I pic minusl el
tile_idx_delta_present_Hag 1)
for{ i=0; i< num _slices in_pic_minusl; i++ ) {
slice_width_in_tiles_minusl| i ] W
siice height in tiles minusli] sely) +

num slices in tile minusl|i] Uetv)

numSlicesinTiHeMinusl = num slices in tile minusi|i]

for{ | = §; | < numSlicesinTileMinusl; j++ )

slice helght N ctu minusl] ++ | sely)

]
it{ tile idx_delta present flag && i< num slices in pic minusi )
tile_idx_delta] i ] ot
]
ioop_filter_across_tiles_enabled_flag UETI
ioop_fiter_across_slices_enabled_tlag H1)
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Continued from FiG. 108

antropy coding sync enabled flag i {1}

o ——— N S — ;

ECECET . LI

entry point offsets present fag ()

cabac init present flag uld)

for{ =0 i< 2: 4+ )

num_ref_idh_default_active_minusd{ i ey
- rpil_idx_present_flag HES R

intit gp minusdt sefv)

il sps transtorm skip enabied flag

1001 iog? transform skip max size minus2 Y
N\ cu_gp_delta_enabled flag | u1)
= ops b ap offset  selv :

- pps_cr_gp_offset - sefv) !
ops_joint chor gp offset present flag IENTTE

- if{ pps_joint_cher_ap_offset_present_flag )

———————————————————————————————————————————————————————————————————————————————————————————————————————————————

ops slice chroma ap offsels present flag o w{l)
pps_cu_chroma_gp offset_list_enabled flag a1y

/ if{ pps_cu chroma _gp offset list_enabled flag } 4

tor{1=0; i<=chroma_gp_ofiset _list len minusl; i++ ] {

ch_ap offset list]i]  sefv)

cr_gp offset st i 52{V)
i pps_joint_chor_gp_offset_present flag | .

oint cher gp offset list] i - selv)
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Continued from FiG. 10C
 pps_weighted_pred flag w1l
""""" ops_weighted_bipred_flag | w1y
deblocking filter_control _present flag il
H{ deblocking filter control present flag ) |
deblocking filter override enabled flag uil)
pps deblocking filter disabled tag i 1)
""""""" i ipps_deblocking_filter_disabled flag){ |
"""""""""" ops_beta_offset vz | sely} |
""""""""""" ops_te_offset dv2 | sel)
}
}
““““ constant_slice_header_params_enabled flag | ul)
 if{ constant_slice_header_params_enabled flagi{ -
"""""""" ops_dep_quant_enabled_ide | w2
forli=0:1<2:i++)
| ops ref pic hist sps ide i 4 2)
pps mvd i1 zero idc Ui )
""""""" ops_collocated_from_i0_ide 1 a2y
pps_six_minus_max_num_merge cand plusi - ue(v)
 pps_max_num_merge_cand_minus_max_num_triangle_cand_plust | ue(v)
: P
sicture header extension present flag  ufl)
slice header extension present flag i 1)
"""" ops_extension_flag | Wy
 if{pps_extension_flag) -
T whilel more_rbsp_data(y) T
pps_extension _data tag il
rhsp trailing bits{ )
;
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M alf dacaye  Descriptor
N\ e uma filter signal flg_
| alf chroma filter signal flag {1
U #{alf luma filter signal flagyl |
alf luma_clip_tiag {1}
alf luma num tilters signalled minusl Ue{v]
""""""" flalf_luma_num filters_signalfed_minusi>o}y{ |
""""""""""" forl filtldx = 0 filtldx < NumAiffilters; filtidey ||
| alf_luma_coeff_delta_idx| fitidx] o
f
for{ sfidx = §; sfidx <= alf luma num filters signalled minusd; sfldxs+ } {
o forj=Oj<ae)
""""""""""""" alf_luma_coeff_abs[sfidx](j] | uekiv)
- if{alf luma coeff abs{shx1(i)y |
 alf_luma_coeff sign[sfidx(j] | w1l |
]
f
{{ alf luma clip flag ) ¢
© for{sfldx = 0; sfldx <= alf_fuma_num_filters_signalied_minusl; shidxs+} |
for{i=0:§<12; j++ )
o alfumadhpidk{siy a(2) |

}
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Continued from FiG. 11A

it alf chroma filter signal flag }{

aif chroma num_alt filters_minusl Leiv)

for{ altldx = ; altldx <= gif_chroma_num_alt filters minusl; altidx++ } {

alf chroma clip flag| aitidx | Ui 1)

JF T T TE TE T TN D EE T TED D S S T EE EE T DD S T T ST S T S D T S IS T D TS S ST TG T T S S D D T EE S D D T ED D D S S EE T T T D ST T ST T T D IS S EE T ST D S S T CEE T T D S G T TG ST S T T EC ST D T D S TS S S S S T ST I S T T T ST ST S T TG TEE D D T S EE D T EE K TG T D T DT D D T EE S D ED D D R ED EC KT TG EE SR CED K TG T TG T DK T TG T TGS D CEE K G T TG EE EE KD DR EE K D TG T D EE K EE SR EDED R EK TS B T EE EK K ST T T EE D D TG T D CEE K EE D EE I R K I T NG T

alf chroma coett abs| altidx i ] Lekiv)
itt alf chroma coeff absialtldx il >0

aif chroma coeff sign| aitidx i | ] Uil
____________________ R R
i alf chroma clip flag] altldx § )
for( =0 <6 j++ )
""""""""""""""""" alf chroma_elip idx[ altidx 157 | w2y |

S
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L RChoomadrayType =05 ¢

sps joint cber enabled flag

same gp fable for chroma

gps joint cber enabled flag73:2)

r----------%-----n------------------------------'-'-'-'-'-'-'-'-'-'-.'-'-'-'-'-'-'-'-'--'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-.'-'-'-'-'-'----------------------------m -----------------------------------

nurn{JpTables = same qp table for chroma” 1.

qp table start minus26| i ]

pum points in_gp table minusi] 1|

for{ 1 = 0.y <= num_points i _qp_table mwmusii | ++ )

- ]

delta gp m val mmust]{ 1]} ]
deita gp &iff val{ 1 ][ ¢ ]

P, i’

raes, e’ .
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- sps_bdpem_chroma_enabled_flag

_________________________

iH{ sps_bdpom_enabled_tlag && ChromaArrayType= =3}

______________________________________________________________________________________________________________________________________

_________________________

I I B EE . HE HEE K EECEEEE EEEE EE HCEE HE K EECEE EE R EE EEEK B EE BRI EEEEHE EE B EE EECEEEE R EEEECEE EECEE R EECEE EECEE EEEEEE EEHE R HEEEEEEE EEEEEEC EECEEECEE EEEECEE I CEEEE EECEE B CEE EECEEEC EE R EE EECEEEECEE EEEE K EEEEEE I EEEEHE HCEEC R EECEEEE EEEEEE EECEE K EECEEEEEE EEEE B EEEEEE EC EEEECEE EE B K EE R EECEE EECEECEE EEEEEE EEEEEECEE EECEEEE EEEEEE HEEEEEEE EE N R EE R ECEK EECEEEE EE R EE EEEE BECEE EEEEEE EE K EE R EEEECEE EEEE K EEEEEK I EEEEEE HECEE K EEEEEECEE EEEECEEEE R

-----------------------------------

——————————————————————————
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pic parameter set rbspl 1 Descriptor
pps chroma present flag a u{1)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

oS o ap offset Se{v)

ops o gp offset Sy}

pos joint _chor gp offset _present fiag uil)

s slice chroma gp offsets present flag u{ )

ops cu chroma gp offset list enabled flag (1)
b
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adaptation parameter set id

Ut S}

a3y |

\aﬂ@ﬁﬁafamuwﬁ
; aps chroma present flag i

(1)

" aps_params_type == ALF_APS}

alt data{ }

else f{ aps params type == [MCS APS)

________________________________________________________________________________________________________________________________________________________________________________________________________

scaling list datai

'-'-'-'-'-'---------“-------n----------@----------------------n---'-'-'-'-'--'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-.'-'-'-'-'-'-'-'-'--'-'-'-'-'-'-'-'--'-'-'-'-'-'-'------------------------n---@------------------------------“-ﬂ'

-------------------------------------

aps_extension fiag

if{ aps extension flag j

while{ more rbsp data{ }}

aps_extension _data fiag

ttttttttttttttttttttttttttttttttttttt
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16011 alt data{ )¢ Descriptor
N\ alf luma filter signal flog ufly
il aps chroma present Hag
alf_chroma filter signal flag w1
syt inisiniulpininininisinininipininininnininisnininininelpinisininisinininininieininininininininisininisisinisininiisinininintrininisisisisisisivisisivinisisisisininisivinisisinisininisivisisisinisivishininisipnisivishininisisisisiisisininisivisisininisivinisiisisininisipinieiis ‘J:': gl il :‘Fr _

if{ alf chroma filter signal flag }{

atf chroma num alt filters minusl ue(v}

forl altidx = 0; altldx <= alf_chroma_num_alt_filters minusl; alticher+ ) { |

. 1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

alf chroma clip flagl altldx ] - u{l]
forl =0, i< 6; j++ )
alf chroma_coeff abs[ altldx [ ] - uekiv)

L |

H{ alf chroma coeff absialtldx [ ]1>0}

2 chroma coeff sign! altdx 1[| ] u{1}

T T T T T " T T " T T T T T T T T T T T T T T " T T T " T T T " " T T " T T T " T T " T T " T """ " " T " T T T " T T T T " T T " " T T T T " T T T T " " T " T T " T T T T T " T " " " T T T " T T T T " T T T " T T T T O " T T T " " " T " T T T " T T T T T " T T " T " " T T T " T T T T T T T " " T " T T " " T T T O " o

ifi alf chroma clip Haglaltidx §31{

for{ j = 0; ] < §; j++ ]

alf chroma clip idx] altidx I[ | W2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T

1802
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,} i
i all chroma clip flaglalildx ] ) {
 for(iEOi<6gby
o alf chroma clip idx] altidx {[§1 ) ) )
s
;
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