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%7 %3 (image partitioner, 210),
(predictor, 220), #| A 7 < I 2] F-(residual processor, 230), 3l E 2 3]
*(entropy encoder, 240), 7}:F-(adder, 250), = B & F(filter, 260) X
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[174]

[175]

[176]
[177]

[178
[179
[180
[181

— e e

[182]
[183]

[184]

[185]

[186]

[187]

2] 2~ E fo]E 9] &1 o BB A A8k E5 Z 8 I(present flag) 4R E F33H
T Utk =, 2AYE 2 2E dolB7F A9 Bl E(ex. SPS)ol A Al 1d HH
75, Bt} 519 22 (ex. PPS or tile group header etc)o| A A L& ] ~E
tol B 7} A H =4 o] -5 A Aleh= A H gl U] E3hd 4= Jth
gk ue) o], 27| AW 2] 2 E dlo) ¥ = FAsl S Aol ARE¥ =
(FI7 7 FAsh AL G M EYAE Ve Y] 98l AladEE 5 9
CZE D ANGA Ao AAAY M EE 20 Al1d® X912 HEVC ZE0
SAlstH, A vVC ol A E Aok ey ve 259 A5, v
7 EY Al1dd S A 714 Aol BFH AT
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u
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referencing; CPR)&F 1L 5% ¢

- 25 TB Alo] 2ol t] 8t DEFAULT A4 & v EY 2~ Y EE -2 16
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[188] 1]
seq_parameter set rbsp() { Descriptor
scaling_list_enabled_flag u(l)
if( scaling_list enabled flag) {
sps_scaling_list data_present_flag u(l)

[189]

[190]

[191]

[192]

if( sps_scaling list data present flag)
scaling list data()

0%
N
=]
o
w
v
w
>«

}
=
ke
U?L'
r>~
)
I
=}

A E 2] AW E 2~ (semantics)= UFo

[3£2]

scaling_list enabled flag equal to 1 specifies that a scaling list is used for the scaling
process for transform coefficients. scaling list enabled flag equal to O specifies that scaling
list is not used for the scaling process for transform coefficients.

sps_scaling list_data_present_flag equal to 1 specifies that the scaling_list data( ) syntax
structure is present in the SPS. sps_scaling list data present flag equal to 0 specifies that
the scaling_list data( ) syntax structure is not present in the SPS. When not present, the value
of sps_scaling list data present flag is inferred to be equal to 0.

A7 B

—_

25 Fx5HH, SPSEH-F scaling_list_enabled_flag 7}

171 Zl = QAT ol & &9, scaling_list_enabled_flag®]| 4ko] 191 745

7 g 2E7FAS Aol thEk AA L HA ol AFEE = AlE YEE
%131, scaling_list_enabled_flag2] 4ko] 091 4§ AL 2] 2 E7} M3 7| 529
gk 2= A= A ol] AR5 A ‘ﬁ%}t A& vER = vt o,
scaling_list_enabled_flag 2] %}O] 191 74§, sps_scaling_list_data_present_flag”7}
SPSERE ¢l Al-1dddE 4= E} of| & £ 0], sps_scaling_list_data_present_flag2]
gkol 191 7§ scaling_list data() Al A~ SEZ2 71 SPSol & A ¢S Y ER a1,
sps_scaling_list_data_present_ ﬂag«] Zkol 081 74 -9~ scaling_list_data() /\JE—”,Z:
727} SPSOll EAl e A] &= HERE o 2

sps_scaling_list_data_present_flag 7} <= A 5}#] %S’_Ud,
sps_scaling_list_data_present_flag®] #2022 {549 5= At}

w ek o= g2bn] B A E(Picture Parameter Set; PPS) off A &2l 1
pps_scaling_list_data_present_flag)7} A 3}/ 2 5= it} o] Fej 17} 718 ¢
74 5-, PPS Ol A scaling_list_data()7} 37 = = 91T}, scaling_list_data()7} *] &-©f)
SPSoll A EA8EaL vpgroll PPSOl A 9k B 3= 7 -9-, PPSell A 2] o] ] 7}
SPSoll A ] HlolEfo] 91T = vt b 3 32 AU Y Y AE HolHE
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OE ot Ed

P>
te



35

WO 2021/006631 PCT/KR2020/008954

[193]

[194]

[195]

[196]

[197]

A3 5)7] 918 PPS ZY-E] vk 3k A o]t}

[3£3]
pic_parameter set rbsp() { Descriptor
pps_scaling list data present flag u(l)

if( pps scaling list data present flag )
scaling list data()

-

}

271 3% 39 PPS Al Bl A0

49} ol e =l
]

(374

e

ShE Al A @ A o] A E] A~ (semantics) T Tha

—

pps_scaling_list_data_present_flag equal to 1 specifies that the scaling list data used for
the pictures referring to the PPS are derived based on the scaling lists specified by the active
SPS and the scaling lists specified by the PPS. pps_scaling list data present flag equal to
0 specifies that the scaling list data used for the pictures referring to the PPS are inferred to
be equal to those specified by the active SPS. When scaling_list_enabled flagis equal to 0,
the wvalue of pps scaling list data present flag shall be equal to 0. When
scaling list enabled flagis equal to 1, sps_scaling list data present flagis equal to 0 and
pps_scaling list data present flag is equal to 0, the default scaling list data are used to
derive the array ScalingFactor as described in the scaling list data semantics.

A7 3% 745 FxetH, PPSE - pps_scaling_list_data_present_flag”7}
t}. o & E91, pps_scaling_list_data_present_flag2] #ko] 121
= = A S AREE 2ALE g 2E dHolE 7 24 SPSell
olgl EAY ~AYY g AE L ppse] o ERY AAYY HJAES
ZIHke 2 =& ¥ = A& YEbd 5 It} pps_scaling list_data_present_flag 2]
Fkol 021 -7, PPSE FZ3t= I A 5ol AL =AD" 2] 2 E tlo| g7 24
SPSol| o8l EAH ALY 2] 2Eef FAdg A o® F3E & UE = 3
o] o, scaling_list_enabled_flag®] gko] 0¢1 74 -3
pps_scaling_list_data_present_flag2] 3t-2 0] ¥ of ofgtr}
scaling_list_enabled_flag2] ¢to] 10|31, sps_scaling_list_data_present_flag2] 4k©]
0°] 21, pps_scaling_list_data_present_flag®] ¢ko] 01 A -5-, 2ALH g~ E
o] E] AJHEl 2o A A g vle} ol Y] ZE AA U8 g AE do]g 7}
27| A = ] (ScalingFactor) H] € & EEsh=d AF2< 5 3
27D E B EEE v A M EE 2 A7)0l el VVC ZEell A e
7 Atk o= v 59 ol e 5=l FAEs) v E e o gk A1
H Q= HEVC =0l A 4x4, 8x8, 16x16 2 32x329| 4| 2x29} 64x64 5 X531 5 =
G vk
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[198] [3%5]
Size of quantization
] sizeld
matrix
1x1 0
2x2 1
Ax4 2
8x8 3
16x16 4
32x32 5
64x64 6

[200]

W
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>
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T dA3 B 2 A7)0 o) 8 sizelds A 9] 8Far gLt
AL&8te], sizeld, W F-5 9] o 5 E=(CuPredMode), 2 Z ¢
2350 &l matrixld7F 3= = ok A7 A, EE Y=
¢1E, 1 Eg}, @ IBC(Intra Block Copy)¥ = It} Q1 Eg} B =9}
IBC 23 B el 55 4 Ut uheh A, ol 7l Ael Akl s EA e
matrixId(s)7} rhddbehlf 5= QT o] 7| A, a1e] & 4= = A A E&
FrHLuma(Y)) 2 F7H4 A& A=(Cb R Cn <= Atk &3 matrixld= Hh+
¥ 63} o] hepd 4= e,

F 6T sizeld, o] 5 2=, 3 Ae] ARl WE marixIdE HEF Ale] T

@
o
T
&
<
o
=%
o
rl



37

WO 2021/006631 PCT/KR2020/008954

[201] [3%6]

cldx
sizeld CuPredMode (Colour matrixId
component)
2,3,4,5,6 | MODE INTRA 0(Y) 0
1,2,3,4,5 | MODE INTRA 1 (Cb) 1
1,2,3,4,5 | MODE INTRA 2 (Cr) 2
2,3,4,5,6 | MODE_INTER 0(Y) 3
1,2,3,4,5 | MODE_INTER 1 (Cb) 4
1,2,3,4,5 | MODE INTER 2 (Cr) 5
2,3,4,5,6 | MODE IBC 0(Y) 0
1,2,3,4,5 MODE IBC 1 (Cb) 1
1,2,3,4,5 MODE IBC 2 (Cr) 2
[202] o E 72 2D Y d2E dlol B (el scaling_list_data())ol] T gF A B} 2

o] )2 LhEl Aot
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[203] [3%7]
scaling_list data( ) { Descriptor
for( sizeld = 1; sizeld < 7; sizeld++ )
for( matrixld = 0; matrixld < 6; matrixld ++ ) {
if( ! ( (( sizeld == 1 ) && ( matrixld % 3 == 0 ) ) ||
(( sizeld == 6 ) && ( matrixld % 3 =0 ) )) ) {
scaling list_pred mode flag[ sizeld ][ matrixId ] u(l)
if( !scaling list pred mode flag[ sizeld ][ matrixId ] )
scaling list pred_matrix_id delta] sizeld || matrixId | ue(v)
else {
nextCoef = 8
coefNum = Min( 64, (1 << (sizeld << 1)))
if( sizeld >3 ) {
scaling list de_coef minus§[ sizeld — 4 ][ matrixId ] se(v)
nextCoef =
scaling list dc coef minus8[ sizeld — 4 ][ matrixId ] + 8
}
for(1=0; 1 <coefNum; i++ ) {
x = DiagScanOrder[ 3 ][ 3 ][1][ 0]
y = DiagScanOrder[ 3 J[3 ][1][ 1]
if (!(sizeld==6 && x>=4 && y>=4) ) {
scaling_list_delta_coef se(v)
nextCoef =
( nextCoef + scaling list delta coef + 256 ) % 256
ScalingList| sizeld ][ matrixId ][ i ] = nextCoef
)
}
}
}
}
}
}

[204]
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[205]

[

3k8]

scaling_list pred mode_ flag[ sizeld ][ matrixId ] equal to O specifies that the values of the
scaling list are the same as the values of a reference scaling list. The reference scaling list is
specified by scaling_list pred matrix_id_delta[ sizeld ][ matrixId ].
scaling_list pred mode flag| sizeld ][ matrixId ] equal to 1 specifies that the values of the
scaling list are explicitly signalled.

scaling list pred matrix_id_delta[ sizeld ][ matrixld | specifies the reference scaling list
used to derive ScalingList[ sizeld ][ matrixId |, the derivation of

ScalingList[ sizeld ][ matrixId ] is based on

scaling_list pred matrix_id delta[ sizeld ][ matrixId ] as follows:

—If scaling_list pred matrix_id delta[ sizeld ][ matrixId ]is equal to O, the scaling list is
inferred from the default scaling list ScalingList| sizeld |[ matrixId ][ i ] as specified in
Tables 13-16 fori =0.Min( 63, (1 << (sizeld << 1))—1).

—Otherwise, the scaling list is inferred from the reference scaling list as follows:

For sizeld=1... 6,

refMatrixId = matrixId -
scaling list pred matrix id_delta[ sizeld ][ matrixId | * (sizeld == 6?3 :1)

If sizeld is equal to 1, the value of refMatrixId shall not be equal to 0 or 3. Otherwise, if
sizeld is less than or equal to 5, the value of

scaling list pred matrix id delta[ sizeld ][ matrixId ] shall be in the range of 0 to
matrixId, inclusive. Otherwise (sizeld is equal to 6), the value of

scaling list pred matrix_id delta] sizeld ][ matrixId ] shall be in the range of 0 to
matrixId / 3, inclusive.

scaling_list dc¢_coef minus8[ sizeld ][ matrixId ] plus 8 specifies the value of the variable
ScalingFactor[ 4 ][ matrixId ][ O ][ O ] for the scaling list for the 16x16 size when sizeld is
equal to 4 and specifies the value of ScalingFactor[ 5 ][ matrixId ][ O ]| O ] for the scaling
list for the 32x32 size when sizeld is equal to 5, and specifies the value of
ScalingFactor[ 6 ][ matrixld ][ O ][ O ] for the scaling list for the 64x64 size when sizeld is
equal to 6. The value of scaling list dc coef minus8[ sizeld ][ matrixId | shall be in the

range of —7 to 247, inclusive.
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[206]

[207]

[208]

[209]

[210]

When scaling_list pred mode_flag[ sizeld ][ matrixId ] is equal to 0
scaling_list pred matrix_id_delta[ sizeld ][ matrixId ] is equal to O and sizeld is greater than
3, the value of scaling_list dc_coef minus8| sizeld ][ matrixId ] is inferred to be equal to 8.

2

When scaling list pred matrix id delta[ sizeld ][ matrixId ] is not equal to 0 and sizeld is
greater than 3, the value of scaling_list dc coef minus8[ sizeld ][ matrixId ] is inferred to
be equal to scaling list dc coef minus8[ sizeld ][ refMatrixId ].

scaling list delta_coef specifies the difference between the current matrix coefficient
ScalinglList[ sizeld ][ matrixId ][ i ] and the previous matrix coefficient
ScalingList[ sizeld ][ matrixId J[1—1 ], when scaling list pred
mode flag| sizeld ][ matrixId ] is equal to 1. The value of scaling list delta coef shall be in
the range of —128 to 127, inclusive. The value of ScalingList| sizeld ][ matrixld ][ i ] shall
be greater than 0. When scaling_list pred mode flag| sizeld ]| matrixId ] is equal to 1 and
scaling list delta coef is not present, the value of ScalingList[ sizeld ][ matrixId ][ i ] is
inferred to be 0.

A7 F7E E8S FHFeHE, ~2AYY 2]~ E dlo]E(4: scaling_list_data())E
22371 814, 148 Al 3he] 6714 €] B sizeld 2 03 E] 57
matrixIdel] &, 2ALE 2]~ E do] ¥ = 2x2 A2 v} A ¥ 2 64x64 Fr}
Aol AgE g At L ogol, 2AYE S AEQ] glo] Fx AALH
D)2 ghat FARA o2 ekl 190 el el
scaling_list_pred_mode_flag)7} I & = Ao}, 2 AALY g/ 2E=
scaling_list_pred_matrix_id_delta[sizeld][matrixId]°l] ] &} LY}EF o2 5= 9l
121}, scaling_list_pred_mode_flag[sizeld]|[matrixId] 7} 191 7 -5-, =AU &
ZAE dolEHEygAdor AadydE 4= o)
scaling_list_pred_matrix_id_delta”} 021 7 -5-, 3£ 9 W #] 3% 129l YE}L A ufe} o]
U2 E 718 712 DEFAULT R.=7F AS-E 4= Q1)
scaling_list_pred_matrix_id_delta2] TF& ¢kl 749, 7] 3 89| Al E] 209
L ER B} o] refMatrixId7F WA A E = Qd T

YA 2 A2 d ol A, Z USER_DEFINED 2.0l A, Al 19 & 5] 3= Al 5= 2]

H N7 AA AAE 7 dvt. A E5 Aol = 2x2, 4x4 R 8x89] ¢
BEAFE A TEHE 5 ) 8x8H T} F Alo] =9 A9, =5 16x16, 32x32
2 64x64°] A5, 6471 2] AlrETrol Al1dFE 5 AT} =, 8x8 7| &

EH A7 A 2YH ] U] AFES 7| S vEY A2 RE dAEHE 5
A

t}S- 3 93= ScalingList[ 1 ][ matrixId ][i] (i=0..3)8] UZE & Ve o
of o .

[3£9]

i 0 1 2
ScalingList] 1][1,2,4,5][i] 16 16 16 16

(2]
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[211] t}S- % 102 ScalingList[ 2 ][ matrixId [[i] (i=0..15)¢] T ZE S Vel o
of o]t
[212] [310]
i 0 2 3 5 6 7 8 9 10 |11 |12 |13 | 14 | 15
ScalingList[ 2 ][0.5][i] [16 |16 |16 |16 |16 [16 [16 |16 |16 |16 |16 |16 |16 [16 |16 | 16
[213] o}2- 3 112 ScalingList[ 3..5 ][ matrixId ][ i ] (i=0..63)9] t]ZE £-& L} eR
A of o]t}
[214] [FE11]
i 0 1 2 3 4 5 6 7 8 9 1001112 131415
ScalingList[ 3.5]]0.5][i] [l6 |16 |16 [l6 |16 |16 [l6 |16 ]| 16|16 ]| 16] 16| 16 16 | 16 | 16
i-16 0 1 2 3 4 5 6 7 8 9 10|11 12 13 | 14 | 15
ScalingList[3..5][0.5][i]]16 [16 [16 [16 16 [16 [16 16 [16 |16 [16 [16] 16 16 | 16 | 16
i-32 0 1 2 3 4 5 6 7 18 9 10|11 12 131413
ScalingList[ 3.5][0.5][i] |16 |16 |16 |16 |16 [16 |16 |16 (16|16 | 16| 16| 16 16 | 16 | 16
i-48 0 1 2 3 4 5 6 7 |8 9 10|11 12 131413
ScalingList[3..5][0.5][i] |16 |16 |16 |16 |16 |16 | 16| 16|16 |16 | 16| 16| 16 16 | 16 | 16
[215] U}8- 3% 12+= ScalingList[ 6 ][ matrixId ][i] (i=0..63)] V&£ E 32 eI o
of o]t
[216] [312]
i 0 1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 |13 | 14 | 15
ScalingList[ 6 ][0,3][i] |16 [16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 [ 16 | 16 | 16
i-16 0 1 2 3 4 5 [ 7 8 9 10 |11 [ 12 |13 |14 | 15
ScalingList[ 6 ][ 0,3][i] |16 [16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 [ 16| 16 | 16
i-32 0 1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 |13 |14 | 15
ScalingList[ 6 ][ 0,31[i] [16 |16 [16 |16 [16 1616 [16]16 16 [16 16 16 [16]16] 16
i-48 0 1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 |13 | 14 | 15
ScalingList[ 6 ]| 0,3 ][i] |16 [16 |16 |16 |16 |16 |16 |16 |16 |16 | 16 |16 | 16 [ 16 | 16 | 16
[217] st ule} Lol UZE 2AIYH g 2E dlolHE 2AYH
W E](ScalingFactor) & =& 8=t A8-2 5= AT}
[218]  5aFA w D o] 27U FE ScalingFactor| sizeld |[sizeld][ matrixId ][ x ][ y ]
(AA71A, x, y =0..( 1 << sizeld ) - 1) 3= 471 % 50 LEFA ¥ 4= sizeld 2 A7) %
60l W EFY B9 matrixIdel] whel ~Ad g e o v S YeRd 5= T
[219] YU X 1B HFEFUZE 2AAdY JREE VW g i ER A~

A7) e} ~ALYEH HEE REEE oA &S vER Zlolt.
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[220]

3E13]

The elements of the quantization matrix of size 2x2, ScalingFactor[ 1 ][ matrixId ][ ][ ], are
derived as follows:
ScalingFactor[ 1 ][ 1 ][ matrixId ][ x ][ y ] = ScalingList[ 1 ][ matrixId ][ i ]
withi=0.3 matrixld=1,2,4, 5 x = DiagScanOrder[ 1 ][ 1][1][ 0], and
y = DiagScanOrder[ 1 [ 1 ][i ][ 1]

The elements of the quantization matrix of size 4x4, ScalingFactor[ 2 ][ matrixId ][ ][ ], are
derived as follows:

ScalingFactor[ 2 |[ 2 ][ matrixId ][ x ][ y ] = ScalingList] 2 ][ matrixId ][ 1 ]

with 1 =0..15 matrixIld = 0..5, x = DiagScanOrder[ 2 ][ 2 ][i ][ 0 ], and

y =DiagScanOrder[ 2 [ 2 ][i ][ 1]

The elements of the quantization matrix of size 8x8, ScalingFactor[ 3 ][ matrixId [ ][ ], are
derived as follows:

ScalingFactor[ 3 ][ 3 ][ matrixId ][ x ][ v ] = ScalingList[ 3 ][ matrixId ][ i ]

with 1 =0..63, matrixId = 0..5, x = DiagScanOrder[ 3 [[ 3 ][1 ][ 0 ], and

y =DiagScanOrder[ 3 J[3 J[1][ 1]

The elements of the quantization matrix of size 16x16, ScalingFactor[ 4 ][ matrixId |[ ][ ],
are derived as follows:
ScalingFactor[ 4 ][ 4 ][ matrixId [[x *2+k ][y *2+] ]=
Scalinglist[ 4 ][ matrixId [[i] withi=0..63,j=0..1,k=0..1, matrixld=0..5,
x = DiagScanOrder[ 3 J[3 ][1][ O ], and y = DiagScanOrder[ 3 J[ 3 J[1][ 1]
ScalingFactor[ 4 ][ 4 ][ matrixId ][0 ][0 ] =
scaling list dc _coef minus8[ 0 ][ matrixId ] +8 with matrixld =0..5

The elements of the quantization matrix of size 32x32, ScalingFactor[ S ][ matrixId ][ ][ ],
are derived as follows:
ScalingFactor[ 5 ][ S ][ matrixId [[x *4+k [y *4+]]=
ScalingList[ 5 ][ matrixId J[i] withi=0.63,7=0.3,k=0.3, matrixld=0..5,
x = DiagScanOrder[ 3 ][ 3 ][1][ O ], and y = DiagScanOrder[ 3 ][ 3 J[1][ 1 ]
ScalingFactor[ 5 ][ 5 ][ matrixId ][0 ][0 ]=
scaling list dc coef minus8[ 1 || matrixId | +8 with matrixld =0..5

The elements of the quantization matrix of size 64x64, ScalingFactor[ 6 ][ matrixId ][ ][ ],
are derived as follows:
ScalingFactor[ 6 || 6 ][ matrixId [[ x *8+k J[y*8+] ] =
ScalingList[ 6 ][ matrixId ][ i ] withi=0..63,] =0..7, k=0..7, matrixld = 0, 3,
x = DiagScanOrder[ 3 ][ 3 ][1 ][ 0 ], and y = DiagScanOrder[ 3 ][ 3 J[1 ][ 1]
ScalingFactor[ 6 |[ 6 ][ matrixId [0 ][0 | =
scaling list dc_coef minus8[ 2 ][ matrixId ] +8 with matrixld =0, 3




43

WO 2021/006631 PCT/KR2020/008954

[221]

[222]

[223]

[224]

[225]
[226]
[227]

When ChromaArrayType is equal to 3, the elements of the chroma quantization matrix of
size 64x64, ScalingFactor[ 6 ][ 6 ][ matrixId ][ ][ ], with matrixIld =1, 2, 4 and 5 are
derived as follows:

ScalingFactor[ 6 |[ 6 ][ matrixId [ x *8+k [y *8+j]=

ScalingList[ 5 ]| matrixIld [[i] withi=0..63,j=0.7,k=0.7,

x = DiagScanOrder[ 3 ][ 3][1 ][ 0], and y = DiagScanOrder[ 3 ][ 3 ][i1 ][ 1]

ScalingFactor[ 6 ][ 6] [ matrixId ][0 ][0 ] =

scaling list dc coef minus8[ 1 ][ matrixId | +8

AP =17] o] FAFs) u E e o) thshe], 5ab m o] A A w HE
ScalingFactor| sizeldW ][sizeldH][ matrixId ][ x ][ y (1714, x = 0..( 1 << sizeldW )
-1,y=0..( 1 << sizeldH ) - 1, sizeldW!=sizeldH) & Tt} 3% 159 YA A5
sizeldW % sizeldHel| et ~A A= AE o] vjd-& verd 5= 9lom, o8 &
140 M o} #o] d = .

[3£14]

ScalingFactor| sizeldW || sizeldH ][ matrixId ][ x ][ y | can be generated by
ScalingList[ sizel.Id ][ matrixId ][ i ]

with sizel.Id = max( sizeldW, sizeldH ), sizeldW =0,1..6, sizeldH = 0,1..6,
matrixIld =0.5,x=0.. (1 <<sizeldW) -1, y=0.. (1 <<sizeldH ) -1,

x = DiagScanOrder[ k [ k J[1][ 0 ], and y = DiagScanOrder[ k [k ][1][ 1 ], k=
min(sizeLld, 3),

and ratioW = (1<<sizeldW)/(1<<k), ratioH = (1<<sizeldH)/(1<<k), and ratioWH =
(1<<abs(sizeldW-sizeldH)), as the following rules:

- If (sizeldW>sizeldH)
ScalingFactor| sizeldW ][ sizeldH ][ matrixId ][ x ][ v ]

= ScalingList[ sizeLId ][ matrixId ][ Raster2Diag[(1<<k)*((y*ratioWH)/ratioW)
+ x/ratioW]]

- else
ScalingFactor| sizeldW ][ sizeldH ][ matrixId ][ x ][ v ]

= ScalingList[ sizeLId ][ matrixId ][ Raster2Diag[(1<<k)*(y/raticH) +
(x*ratioWH)/ratioH]],

Where Raster2Diag[] is the function converting raster scan position in one 8x8
block to diagonal scan position

ALz A719] At M EE A2 os 20 S TESetE Al tal AR e

-y>32
-HUEGE TUE UZE M8 722 99 5% ¢Far, (I<<sizeldW)==32 2 x >
16
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[228] -UFIHEE TUE Y ZE RS v ® 99 5 4] 251 (I<<sizeldH)==32 2 y >
16
[229] the E 15 %3 vl EE A 7)o uhe} sizeldW 2 sizeldHE e
A o o] T,
[230] [3#15]
Size of quantization
. sizeldW sizeldH
matrix
1 0 0
2 1 1
4 2 2
8 3 3
16 4 4
32 5 5
64 6 6
[231] ok A o2, Aedt AA D g 2~ E d o] E](9: scaling_list_data())i= T} &
167 22 A B2 2 S e 1 179 ZS AME A 7o 2 Hddd 5
ATH E 16 H 3 170 WAl E =AU E 2] ~E o] B (o]: scaling_list_data())©ll
ESHE A A 9 AES V|HEe B gk ute) o] AU Y AE, AU
W EY A A Ay A So] E:E ¢ AL o] AP e 5 A &
159} FdstA Y FARSE AA7F A8 7 ot
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[232] [3%16]
scaling_list data( ) { Descriptor
for(id =0;id <28; id ++) {
matrixSize =id <2 ?2:(id<87?74:8)
if( aps_chroma present flag || 1d%3 ==2 || id==27){
scaling_list_copy_mode_flag| id | u(l)
if( !'scaling_list_copy_mode flag| id ])
scaling list pred mode flag] id | u(l)

d = 0 && id = 2 && id = 8)

if( ( scaling_list copy_modc flag[id] || scaling list pred modc flaglid]) &&

scaling_list_pred_id_dclta] id |

ue(v)

if( !scaling list_copy_mode flag[id]) {

nextCoef =0

if(id>13) {

scaling_list_dc_coef[ id — 14 |

se(v)

nextCoef += scaling list dc coef] id — 14 |

?
s

for( 1= 0; i < matrixSize * matrixSize; i++) {

x = DiagScanOrder[ 3 ][ 3 ][1][ O |

y =DiagScanOrder[ 3 ][ 3 ][i][ 1]

if(1(id > 25 && x >= 4 && y >=

SPBA!

scaling list delta_coef[id ][ 1]

se(v)

nextCoef += scaling list_delta_coef id ][ 1]

;

ScalingList| id ][ 1 ] = nextCoef

N~
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[233]

[

%17]

scaling_list_copy_mode_flag| id | cqual to 1 specifics that the valucs of the scaling list arc the same as the
values of a reference scaling list. The reference scaling list is specified by scaling_list pred_id delta] id ].
scaling_list copy_mode flag[ id ] equal to O specifies that scaling_list pred mode flag is present. When not
present, the value of scaling list copy mode flag[ id | is inferred to be equal to 1.

scaling_list pred_mode_flag| id | equal to 1 specifies that the values of the scaling list can be predicted from
a reference scaling list. The reference scaling list is specified by scaling list pred id delta[ id |.
scaling_list_pred_mode flag| id | equal to 0 specifies that the values of the scaling list are explicitly signalled.
When not present, the value of scaling_list pred_mode flag[id] is inferred to be equal to O.

scaling_list_pred_id_delta[ id | spccifics the reference scaling list used to derive the predicted scaling matrix
ScalingMatrixPred] id ]. When not present, the value of scaling_list pred_id_delta[ id ] is inferred to be equal
to 0. The value of scaling_list_pred id_delta[ id ] shall be in the range of 0 to maxIdDelta with maxIdDelta
derived depending on id as follows:

maxIdDelta = (id<2)?id:((id<8)?(id—2):(id—8)) (106)
The variables refld and matrixSize are derived as follows:

refld = id — scaling_list_pred_id delta[ id | (107)

malrixSize = (id<2)?2:((id<8)74:8) (108)
The (matrixSize)x(matrixSize) array ScalingMatrixPred| x ][ y | with  x=0.matrixSize — 1,
y = 0..matrixSize — 1 and the variable ScalingMatrixDCPred are derived as follows:

—  When both scaling list copy_mode flag| id | and scaling_list_pred mode flag[ id | are equal to 0, all
elements of ScalingMatrixPred are set equal to 8, and the value of ScalingMatrixDCPred is set equal to 8.

—  Otherwisce, when scaling_list_pred id dclta] id | is cqual to O, all clements of ScalingMatrixPred arc sct
equal to 16, and ScalingMatrixDCPred is set equal (o 16.

—  Otherwise (either scaling list copy mode flag| id | or scaling list pred mode flag[ id ] is equalto 1 and
scaling list pred id delta] id] is greater than 0), ScalingMatrixPred is set ecqual to
ScalingMatrixRcc| rcfld ], and the following applics for ScalingMatrixDCPred:

—  Ifrefld is greater than 13, ScalingMatrixDCPred is set equal to ScalingMatrixDCRec| refld — 14 |.

— Otherwise (refld is less than or equal to 13), ScalingMatrixDCPred is set equal to
ScalingMatrixPred[ 0 ][ 0 ].

scaling_list_dc_coef] id — 14 ] is used to derive the value of the variable ScalingMatrixDC[ id — 14 | when id
is greater than 13 as follows:

ScalingMatrixDCRec[ id — 14 | = ( ScalingMatrixDCPred + scaling_list_dc_coef[id— 14 ]) &
255 (109)

When not present, the value of scaling_list dc_coef] id — 14 | is inferred to be equal to 0. The value of
scaling list dc coef[ id— 14 ] shall be in the range of —128 to 127, inclusive. The value of
ScalingMatrixDCRec[ id — 14 ] shall be greater than 0.

scaling_list_delta_coef] id || 1| specifies the difference between the current matrix coefficient
ScalinglList[id ][i] and the previons matrix  cocfficient  ScalingList[id ][i—1]. when
scaling_list copy_mode flag[ id ] is equal to 0. The value of scaling_list delta_coef] id ][ i ] shall be in the
range of —128 to 127, inclusive. When scaling list copy_mode flag| id | is equal to 1, all elements of
ScalingList| id ] are set equal to 0.
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[234]

The (matrixSize)x(matrixSize) array ScalingMatrixRec| id | is derived as follows:

ScalingMatrixRec| id ][ x ][ ¥ | = ( ScalingMatrixPred| x |[ v | + ScalingList[ id ][ k] ) & 255 (110)
with k = 0..( matrixSize * matrixSize — 1),
x = DiagScanOrder| Log2( matrixSize ) ][ Log2( matrixSize ) ][ k][ 0 ], and
y = DiagScanOrder| Log2( matrixSize ) |[ Log2( matrixSize ) [ k][ 1]

The value of ScalingMatrixRec| id || x || y | shall be greater than 0.

(235]  olst ¥ AN = FAsl FAE Aol A A& A Fokad 7}
4.8 3ol 1o M, 2 A 22 E ol S AEHOE AL

haf| Attt}

~F

OF 2} 3
s

o

of

(i

[236] G Wit

[237] e L

3= VCL(video coding layer, H|H] @ Z Y A%, Fo3slH A HE
174k st Al =8, 12 31 VCLI 8F Al 228 Alo] o] & A} 5}y

A g 7]5& ©ddhi= NAL(network abstraction layer, H| 9] =1 7

ot

i

[238]  VCLolA = 459 Q74 dlolEH(Edkel 2 HolB)E E3tat= VCL HolH &
ARSI ALY, =2 oA gt&bu] ) A E(Picture Parameter Set: PPS), A # 2~
vt B A E(Sequence Parameter Set: SPS), H] t] @ 3} 2}v] B M| E(Video
Parameter Set: VPS) 52 A H.E ¥ 33}= gtelu|E] Al E = A9 vay
Aol F7F4 o 2 & G $F SEI(Supplemental Enhancement Information) ™ A| A &
A 7 vk

[239] NAL® A = VCLol 4] A4 ¥ RBSP(Raw Byte Sequence Payload)®l 3l T
AB(NAL % s thE F715lo] NAL -9 2 A S 4 9l t). o] o, RBSP+
VCLel A A g £efo] 2 dlol ¥, stebn| ] Al E, SEI H| A 4] 58 &tk NAL
# F e ol = 8l F NAL ol 3+ = RBSP ] o] Bl o] w2} 54 ¥ = NAL
5 Y ARE x5 9l

[240] 3K NAL -5 VCLo A A4 ® RBSP2| t}2} VCL NAL f- 2 Non-VCL
NAL f% 0 & 52 5= 9l tl, VCL NAL 32 4ol that 4 H(&efol
dlolB)E 2 3ataL 3li= NAL 5= 212 5= 813L, Non-VCL NAL =
3dS vzdstr] fste] 28 A B3l B Al E E= SEI A A)E
E3FeEaL = NAL #-5S& ov| ek 5= Qi

[241]  VCLNAL %, Non-VCL NAL -2 &F9] A| 22812 d o] ¥ A whe} &t
ARE ZoM HEHAE T8 dsd 5= St o2t NAL 752 H.266/VVC
3} 39, RTP(Real-time Transport Protocol), TS(Transport Stream) & 2} -2
22X Ao ol JulE My Eo Y U EYAE Fa AEE 5 AUrh

[242] =g vle} o], NAL 512 3l & NAL f- o] 323+ 3= RBSP ] o] ¥
T-Z(structure)©l] Wk NAL 4 Bl o] 544 4= 91 01, o] 2§ NAL {4
EFel] gk A H= NAL F 45 &l tlol A= o] Al 1d g 5 ot
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[243] <l 50}, NAL fFylo] 4ol tha A B (Zetol 2 o) B 331
o] ¥of ulg} 7] VCL NAL % EF] 2} Non-VCL NAL #4 Bl o & ¥-72

[244]

[245]

[246]

[247
[248
[249
[250
[251

—t e e d

[252]

[253]

2= 91t} VCL NAL §-4 BFQl-& VCL NAL ¢4 o] £3lai= Fxjo] A 2 =5
Sof whel BH5E 5= 9.2, Non-VCL NAL £ Q& stalu] g A EQ &5

Soll whet #5959

o} 3= Non-VCL NAL 4 BFQl o] 35}z stebv| B Al E o] $5 Fof uhet
574 NAL 7 BFf 2] o ool
- APS (Adaptation Parameter Set) NAL unit: APSE 3315 NAL f ol off gt

234
- DPS (Decoding Parameter Set) NAL unit: DPSE 3 315F= NAL R4 ©f
234

e’}

o &t

- VPS(Video Parameter Set) NAL unit: VPSE- E¢8}= NAL -4 ol th gt Bl
- SPS(Sequence Parameter Set) NAL unit: SPSE 3 &3F= NAL -Cr’r o th & Bt
- PPS(Picture Parameter Set) NAL unit: PPSE ¥ &3} NAL - ol o ¢+ e} <)

- PH(Picture header) NAL unit: PHE- ¥ ¢}6}:= NAL -4 ol t) gt Bl

21223 NAL 54 B} 52 NAL 54 Bl S 9lat Al el s AR E 7pA ),
282 1A= NAL f5 Tlo] A el o) Al 198 E 4 sleh ol e, 4]
AEl 2~ A 1 = nal_unit_typed 5 4.2, NAL 7 EF & -2 nal_unit_type
gow 540 &

B, G vhet ol Spe] FAE Bl Hejol A XY
shite] Sefol A= %5}01* o & &efol 2 dlolHE Xghst 4=
5 shkel A ) 4] Zebo] 2(Zeho] 2 HE] B Lol - dlo] ]

of thate] st A Fvl7F v F7hE = vk 2 A Fe)(3 A Fu

= o) TEA O Aes 9l Au /vlelu|E & £ '
Joll A Bt 1H-& Eefol 2~ e AR 28 £ thAld 5 ) Edl
Joll A Bt 15F 8Tl Sefol &~ dlt] i ¥ A U2 &8 Ei=

5 P
A= )

Srebol 2 ALl (& 2hol 2 AE] APl efol 0] TN O 4B
= A E/se H S 2 3He 5= Utk APS(APS 41 Bl Zs) 3= PPS(PPS
A2z st ol o] Lol 2 i WA FEHOZ 48T 5 i
AR/ E S E3 5 9ITh SPS(SPS A1 Bl 22)3= 8kt o] o] Al 2]
TR AL 4 = AR/ EE 23 = )lTh VPS(VPS
NEl 2y BF doloje] FEA o A8 4 At Au/sehiEE L 4
9l t}. DPS(DPS Al B )= H| U] Q@ Ao ZE 2 0 & #8354 9l
A B/ n 8 & 23S 4= 3l v} DPS CVS(coded video sequence) 2]

% 3t (concatenation)ol] T ¥ A B/I v EH E £33 G0 Qlr) B A ol A A
o] 2 A B 2~ (High level syntax, HLS)2} $F-2 “J-7] APS 2181 2~ PPS A1 ]2 SPS
A2, VPS 41BN DPS ALEY 2, A e A8 2, Sefol 2 Y A8 s &
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[254]

[255]

[256]

[257]

[258]

[259]
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$k3H | APS(Adaptation Parameter Set)i= VVC 39l 4] ALF(Adaptive Loop
Filter) 2} LMCS(Luma Mapping with Chroma Scaling) A 2}& 913t A B &
AEshe AR5 a1 Qi) =g APS+ U o B T2 (5, & 29~
T2)E AFshe=d ALSE = AEE A 7Hed 72 E 7HA AL )l o)l &
A= T Vs FARE HEl AFEE = ALY Y AE HolHE
APSE E-3to] o/ 1 d Hah= WH & Al gkghet

2D Y2 E dol iz gt nlef o] FAFl S FALS; 2 ol A
Agd 7 = T 7k GASEE gk FApst 2AY g Rol, AAY
e e} 7 Fah QUE A5 AFAA 7= 2 2EY 5 2tk

A AN 2, o £ 182 2L % g 2E HolE 5 A5t AR ¥ =
APS(adaptation parameter set) 7%= 2| ¥ o] & LV EFYIT

[3£18]
adaptation parameter set rbsp() { Descriptor
adaptation_parameter_set_id u(s)
aps_params_type u(3)
if( aps_params_type == ALF APS)//0
alf data()

elseif (aps params type == LMCS APS)// 1

Imcs_data( )

elseif (aps params type == SCALING APS)//2

scaling list data()

aps_extension_flag u(1)

if( aps_extension_flag)

while( more rbsp_data( ) )

aps_extension_data flag u(1)

rbsp trailing bits( )

}

A7) % 182 APS Al Bl 2of] E3hE AlEl A @ A5 9] Al E 2 (semantics) T

U 3 199 o] vErd 4= gl
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[260]

[261]

[262]

[263]

[264]

[265]

3£ 19]

adaptation parameter set id provides an identifier for the APS for reference by other
syntax elements.

NOTE — APSs can be shared across pictures and can be different in different tile groups
within a picture.

aps_extension_flag equal to O specifies that no aps extension data flag syntax elements
are present in the APS RBSP syntax structure. aps_extension flag equal to 1 specifies that
there are aps extension data flag syntax elements present in the APS RBSP syntax
structure.

aps_extension_data_flag may have any value. Its presence and value do not affect decoder
conformance to profiles specified in this version of this Specification. Decoders conforming
to this version of this Specification shall ignore all aps_extension_data_flag syntax elements.
aps_params_type specifies the type of APS parameters carried in the APS as specified in
the Table 19 shown below.

A7 318 2 3% 195 #2381, APSol A adaptation_parameter_set_id 21 B 2~
LA47F 3/ 2d HE 5= 91T} adaptation_parameter_set_id TFE A1 B 2~
245 FxE AT APSOl thet A B AE A 3t 5, APSE
adaptation_parameter_set_id N Bl @ A5 7|Wko 2 AH = 4= 9lr)
adaptation_parameter_set_id A B2~ @ 4= APS ID 4 B2}l B 4= It} APS+
T kol TiE 7 e A W UE B 150 vE T Ak

L 3H APSOl A aps_params_type A Bl Q A7F spAd/A c1d = 4 9l
aps_params_type-> Uh& 3% 200 YERH vhe} o] APSOll A 5% = APS
speful B o] BF Q1S e 5= At aps_params_type 2112 @ A= APS
vt B BFY AR = APS B Y AR ea B 4 Qv

o & 5ol, tha # 202 APSE F-all A5E 5= 3l= APS Jehv B 2] B Y&
LERY = ol Alo]az, ZF APS 3} e} B EFS] 2 aps_params_type 2] gkl o] -&-3lo]
et = ok

[3£.20]
aps_params_type Name of Type of APS parameters
aps_params_type
0 ALF APS ALF parameters
1 LMCS APS LMCS parameters
2 SCALING_APS SCALING list data parameters
3.7 Reserved Reserved
A7 3 202 F26kW, aps_params_type-> 3l & APSS] BI )& wHat| g
el g 49l 4= Atk aps_params_type ] #Lo] 091 73-%-, el APS BF 9l
ALF_APSY * 911, & APS= ALF Ho|H & W& 4= Q1. 2H, ALF o] &

ZE/ZE AFES =53517] 9% ALF gebv B &8 238 4= qlr)
aps_params_type2] to] 191 74--, sl & APS EFI LMCS_APSY <= 9l i, 8| &
APST= LMCS HolHE Y& 4= 1 2, LMCS Hl°] 8 = LMCS =9/l &
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[266]

[267]

[268]

[269]

[270]

Al A5 =53] Y% LMCS Fetv B &S £33 4 9)
#tol 291 749, 3l APS EF1<& SCALING_APS®! 5= 9131, 3l APS+=
SCALING & 2~ E to]H & Y& 4= 2.2, SCALING #] = E HlolH &= T34~
ZIRE FAst ~AL Y v E /A d Y Y/ AA U Y AE ghe
LEsh7] gk 2AYY g AE ol ser e ES 23T AUtk

o & E0o1, 7] 3% 189 41 9} o] APSO A aps_params_type 41 B2~ @ A7}
I e = 4= 9LaL, ol aps_params_type©] #kol 05 YERH = A 9-(5,
aps_params_type©] ALF_APSE YEF = 7 -9-) ALF o] ¥ (5, alf_data())7}
/A 1 d B E 5= Qlvh BES=, aps_params_type©] #ho] 18 YEWH = A9,
aps_params_type®] LMCS_APSE el = 7 -9-) LMCS U] o] H (=,
Imes_data())7F IHd/A| 19 F =2 5 I T} =, aps_params_type©] ko] 25
U-El = 7 $-(=F, aps_params_type®] SCALING_APSE Y-EM = 4 -9)
27LT S E H ol B(S, scaling_list_data())7F 3/ 1 W= 4= 3l

T AV 318 3% 195 F 3, APSOll A aps_extension_flag A B 2~
QA7 /A 2d FE 5= 9IT) aps_extension_flagi= APS £ tl] o] E
=l “1(aps_extension_data_flag) 21 ¥l 2~ Q@ A E o] EASF=A] A5 XA e 4=
AT}, aps_extension_flagi= ol & £ VVC 3.9 o] & H A& 93t g
FRJEEE A Fst7] flsto] A& 5= AT}, aps_extension_flag 21 B 2~ @ A=
APS &4 F#lz1etar B2 4 Qlr}. ol & 59, aps_extension_flag2] gtol 09!
74 5-, APS 24 tl| o] B] & 2l Z1(aps_extension_data_flag)”} APS RBSP 4! & 2~
Tz EAGHA] a2 UERE 9 1Tl B, aps_extension_flag2] ko] 1¢1
745, APS 24 tl]o| B &2l ZL(aps_extension_data_flag)”} APS RBSP Al 8]
Tzof EA1EE e 7 gl

aps_extension_flag 2 B 2~ Q@ A5 7|HEC 2 aps_extension_data_flag 21 & 2~
LA IA/A 2d FE 5= 9IT) aps_extension_data_flag 21 B2~ @ A= APS
g dlole ZHlo1eta B 4 ) ol & 59, aps_extension_flag®] #ko] 1¢1
74 5-, aps_extension_data_flag”7} 3H7J/A| 1 I ®H = 4= 9151, o]
aps_extension_data_flags= 912 9] k= 74 4= itk

gk uke) o], E Aol A Ao W AAUY g AE HolHE
e 7] $18F d o] B] BF](oll: SCALING_APS)S &3t ar, Hlol 8 el
UEMH = 2182 @ A4l aps_params_type) & I /Al 1g © 3o 2 A
FE40w A HAE HolHE UE 7 Ut =, 2 A9 A A Ao
= A UAY Y AE HolHE S3e APSS] 72 E AN T St

$HH, A VVC oA AL 2] ~E H o] B (S, scaling_list_data()) 4]
AL-8-& W A SPS(Sequence Parameter Set)ol| A AL g ~E dlo]E 9] 7}&

P55 Yeb = &3 Z1(S, sps_scaling_list_enabled_flag) 7} &= Al 5h= A1 &
71gko 2 AAjE 4= Qlvh whd A7) &2 TL(S, sps_scaling_list_enabled_flag)7}
Slofo] B¥ &= A-$-(5, A4 E 2 2B dolH7F 7He-3h& el = 924,
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[271]

[272]

[273]

[274]

[275]

[276]

1 == Zel A9, & S 1(S5, sps_scaling_list_data_present_flag)”7} 37 € 4~
AT}, WS sps_scaling_list_data_present_flag7}F Slof| o] &% &= A 95, 2ALH
2] 2 E H|o] B 7} SPSoll &A1 HEh = A2, 1 e el A9,

2A A 2 ~E ol H (S, scaling list_data())7} 3+ 5 ot =, €A vvC
ETroAM T 2AYE B 2AE dolH & SPSoll A Al 1d g shar QL. o] A5,
SPS7F Al A& 7HssHAl shar dRbd o2 e AFE B, vy
ZaAMAERANGE A A B0 AU Ao AT A d
ARE ALY HAE HolHE AdFshs o] EE a8 = ot =2y 7t
SPSoll Al 27| Aw 2|~ E HolHE
ol 24 g558 4R E A4 st
LQ7F i e s E5 YAy oA AREE w7k AV ARE /A S
I Q7 o) upelA, o]l gk 32 SPS # o A B 93t 4= a1, &Y
Ao A SH/A 1 W E = Ao o A A 7 v o, & A=
ALY Y AE HolHE a4 o= aid/A 1d g str] A aA] Al 4]
TZE AlQkstr),

o A2, 2A L F LB HolHE G el A E 90 SPSE-E
A 1 a4 ar, Bt ek w21 Q1 PPS, BH Y 1155 F|H,
ool 2~ &Y B/ T AAdst st oA /A 1EH S R E gk

o & Eof, vhe 3217 Zo] SPS A E S AT = vk v 3212
CVSol| thet ~AAH g ~EE Aatr] 93 SPS Al e~ A o & e
Zlol .

o
K

u

[3£21]
seq_parameter set rbsp( ) { Descriptor
scaling list enabled flag u(l)
}
A

N 7] 3£ 219 SPS Al el 2of] L3 E Al A @ A5 o] AJulEl A= T 3 229}
2ol yeRd 4= 9l
1

3£22

i

—

scaling list enabled flag equal to 1 specifies that a scaling list is used for the scaling
process for transform coefficients. scaling list enabled flag equal to O specifies that scaling
list is not used for the scaling process for transform coefficients.

71 ® 21 2 ¥ 225 A28, SPSoll A scaling_list_enabled_flag A1 B 2~
LA7F /A 2d HE 5= IT) scaling_list_enabled_flag A B2~ Q A& 71 )]
0AA 114 ARE VHE o 2 ~A| A g 2ET}F 7HEghA] o 5 e
AT} ol & 591, scaling_list_enabled_flag®] #ko] 191 A9 ~A|LH g ~E7}
W3 Aol tgh 2ALE ol ARE = A& YERl AL,
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[277]

[278]

[279]

[280]

[281]

scaling_list_enabled_flag2] %to] 0% 74 5 /\ﬂ]%“%] 2| 2~ E7F A g Aol th &
27D Aol ALEH A FEE vER
<7, scaling_list_enabled_flag 21 ¥} 2~ @ A= Z:ﬂ]%]‘%] YA2E Mg 2 ada
B9 5= 9, SPS(‘I: SPS i’ﬂ H“)Oﬂ/‘i /‘11”3”3 3;: At ThA %Lﬁﬂ, SPS
= 7|k

o

&= CVS 141/] = 2] &0l ﬂ]o}oi 7]—“ix*°i*ﬂ]° BE= }7}510}
A4 5= vk Z1e]ar, SPSE.UF &k 2 (el PPS, BF Y 155 & H, %E‘ro]ﬁ
dlt] R/ vhE g Fu)ol M F7EAQ1 7HE 1 E Al d | sk
2ALG g 2EE g5 U

gk, SPSll A sps_scaling_list_data_present_flag 4 1 =~ & 4~ 7}
SN 1 H EH A &2 T Atk =, SPSOll A sps_scaling_list_data_present_flag
AEZ QA4S Ao RA o] T AR YN ILHHA Fes 2
T}, sps_scaling_list_data_present_flag AN Bl =~ Q@ A= 27| A 2] 2 E t]o]H 9
AE 2 271 SPSell EAER=A] o 5 YEl= Zd L ARl o] E
QB whe} SPSol| o e A | AU g 2E to|HE /N 1EH T 5
AT 121, sps_scaling_list_data_present_flag A Bl =~ Q@ A5 A| A g0 24 SPS
g o)M= 27 AH 2 AE HolHE s/ TIE " eA] e 4 3

At ape} o], # EA o] A Ao w2 SPS €| ol A= 2~ ]a“%]
2] 22 E(scaling_list_data())E A {4 02 AT IH SR a1, 2ALH ‘j/] ~E
718 & “L(scaling_list_enabled_flag)TF " A| & 0.2 Al 1 H el =5 -4

:L

Atk o] F, SPSoll A o] 7F& = #f I(scaling_list_enabled_flag)E 7| ¥ 0 & 3}
g Al oA JpE A 07 AA U™ 2] 2 E(scaling_list_data()) S 3

Atk whebA, B E Aol A A A oo W2 ~AUAY g 2E do| e 7}

ol upe} s 1dEE Folong vk 99 58S F4AE F 9

§hi, =AD" 2] =E vlo]E o] EA] f5 H AL e % ?loﬂo £
£

=2 @ L(tool enabling flag) 9] EA S 271 0 & 3}, oq 7]

e
A%

_>.:
rLﬁm

1= B2 ool EEEA ARE
scaling_list_enabled_flag A BN 2~ @ A5 ¥ 913 4= v}, =
scaling_list_enabled_flag A ¥l 2~ @ A= AAUY A E ] olH ] 718 ARE
et o 2H] ALY S EE Qo] Ed A & A A5t AFEE 4
AT el o] &2 tFul e gigh g AleFo] Qlofof gt = o] B2
& Al CVS(coded video sequence)®] Tl Zof] AR8-5] a1 Q) A] k= A&
v Zy ol Al &&= Al e =l “L(constraint flag) 7} 21 o] oF gt} ute A, B
A= 2D g AE dHolE o thek Alg S 17F A8 E = WS
Al ket

A HAA 2, thg 232 A EH 25 ALE st 271U g 2E dHolHE
Al d G sk A8 2ol ARE A g A B ATE 29 2 o & VeI T
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[282]

[283]

[284]

[285]

[286]

[287]

[3%23]

general constraint_info( ) { Descriptor

no_scaling list_constraint _flag u(l)

A7) 3232 Al o) E3E Al Bl A @ A o] AWl E] 2~ (semantics) = UFS 3
242} ol Ve 4= it}

[3£24]

no_scaling_list_constraint_flag equal to 1 specifies that it is a requirement of bitstream
conformacne that scaling_list enabled flag shall be equal to 0.
no_scaling list_constraint_flag equal to O does not impose a constraint.

371 %23 W 7245 Fxshd, Al gk 22 217} general_constraint_info()E
Fa| A w2/ A 19 ® = 9= 9lU). general_constraint 1nf0()t Aul A gk AW =
= AR S aEel B3 JEE AL ¢ Qv & Algh =12 A
no_scaling_list_constraint_f{lag 2 81 2~ Q@ A7} A}-8-% 4= 9}5} 047] A, A gk
S 2= F3elE Bl EAE R £4] S (conformance bitstream properties)=-
A Ast=d AFEE 5= A} o & E91, no_scaling_list_constraint_flag 2 B} 2~
249 gkol 191 49 scaling_list_enabled_flag7} 0.0. 2 2] 7 ] of of 3=
H| E A~ E & 23k (bitstream conformacne) & T-AF&H-& L ER AL
no_scaling_list_constraint_f{lag 2 81 2~ @ 4~ 9] ko] 091 72 5 Zﬂﬁiol s
ERd 5= 3l
A, A=t H}Q]r dol B FA e Ao mtaH AAAY g 2E HlolE =
AH 725 Sl Agd ZF Atk ofol] upe}, ¥ itA = Eefol 2 Y E
Egﬂ}q IL]./\I//\]:LHEIQ = A2Ad Y F/]/\E 13] ]H,] TZE A et}
71, Eetol 2 Ftl = E]r‘” OF dAUE ARE = daL B Ay e
1_9. r,tbr/Hxﬂrd EO]Q—
A A AR, b 25 27 A Bl 2 E Gole]E A1
Zafol 2 &Y A8 20 A o & YERT

ot
ot

b1 9]

rot
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[288] [3%£25]
slice_header() { Descriptor
slice_pic_parameter_set id ue(v)

[289]

[290]

[291]

if( scaling_list enabled flag) {

slice scaling list enabled flag u(1)

if( slice scaling_list enabled flag)

slice_scaling list aps id u(5)

byte alignment( )

j
#97] .259) Zeho] 2 ] Ael o] X A QB ARY A
ohe ¥ 263 2ol ek 5 gk,

[3%.26]

When present, the wvalue of each of the slice header syntax elements
slice pic parameter set id, slice pic order cnt Isb, and
slice temporal mvp_enabled flag shall be the same in all slice headers of a coded picture.

slice_pic_parameter_set_id specifies the value of pps_pic parameter set id for the PPS in
use. The value of slice pic parameter set id shall be in the range of 0 to 63, inclusive.
slice_scaling_list enabled flag equal to 1 specifies that scaling list is enabled for the
current slice. slice scaling_list enabled flag equal to O specifies that scaling list is not
enabled for the current slice. When slice scaling list enabled flag is not present, it is
inferred to be equal to 0.

slice_scaling list_aps_id specifies the adaptation parameter set id of the SCALING
DATA APS that the slice refers to. The Temporalld of the SCALING DATA APS
NAL unit having adaptation parameter set id equal to slice scaling list aps id shall
be less than or equal to the Temporalld of the coded slice NAL unit.

When multiple SCALING DATA APSs with the same value of adaptation parameter
_set_id are referred to by two or more slices of the same picture, the multiple SC
ALING DATA APSs with the same value of adaptation parameter set id shall have
the same content.

265 F2sHi, &ehol 2 dt] ol A slice_pic_parameter_set_id
2 = It slice_pic_parameter_set_id 21 8] 2~

2 PPSol] i 4w AL ek 5 9l %,

slice_pic_parameter_set_id 21 ¥} 2~ 8 4= sl & & efo] 2o A Fr238H= PPSE

218 3517] 9¢k A X2 pps_pic_parameter_set_id2] #t-& Y EFE 4 Q)T

slice_pic_parameter_set_id2] 4k-= 0 W =] 63 A ol dofof st}

slice_pic_parameter_set_id 2 Bl 2~ @ A= & dlo] 2ol ZZ23= PPS 28 A K.
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[292]

[293]

[294]

[295]

[296]

[297]

E=PPSID K 3 4 9l

ek & efo] 2 3K ol A slice_scaling_list_enabled_flag 21 812~ Q A7}
/A 1 HE 9= 1T} slice_scaling_list_enabled_flag A B2~ @ A= & A
Srepol zsol 4 A H B2 7} 7hE R A o] -2 Lebd = gl ol 5
slice_scaling_list_enabled_flag2] gko] 191 45 2A| L ] ~ET7}F A A
Zolo]l 2o A 71882 Y EF 4= 9] L, slice_scaling_list_enabled_flag2] 44|
021 75 221208} 2l 22 =7} wla) Zoehol 2ol A Zh8EA BhE-2 hebd 5
ATH =, Eefol 2 Y ol A slice_scaling_list_enabled_flag7} <& A 81 A] &=
A% ke 002 35 4 gtk

o]}, slice_scaling_list_enabled_flag 21 &} 2~ Q A= /g-9] &8 A B (=,
SPS)oll A Al1dH ¥ = scahng list_enabled_flag 21 ¥l 2~ @ A5 7|Hl o 2 314
A7 AR E 5 Ut ol & , SPSol A Al d " H
scaling_list_enabled_flag 2] %}O] 191 A5, A9 ddlo A ~AdE 2] ~E
dlolEl 7k 7haah s AR A9, & ool 2 Aol A
slice_scaling_list_enabled_flagE 3}/ 5}o], | F &efo] 2o A AL H
G AEE AL Ele] AAAdY HAHS ST A] B1E

gk, &efo] 2 S|t ol A] slice_scaling_list_aps_id 21 812~ @ A7}
/A 1E HE = 9l T) slice_scaling_list_aps_id 21 B2~ @ A4
Zefo] 2o A FhxshE APSel tj gk A EALE YERd = Qo
slice_scaling_list_aps_id 21 ¥l 2~ Q@ 4~ &= |G Lol 2ol H2dhs 2AY Y
g 2E Ho|H E 235lal )& APSY] ID A K. (adaptation_parameter_set_id) &
VR 4= 1t} 3HA | slice_scaling_list_aps_id<} & L 3+ APS ID
] B (adaptation_parameter_set_id)E 7} A = APS NAL {4 (5, 274 H 2| ~E

ol & E 3= APS NAL 4%)2] Temporalld(=F, Ternporal D)7} A ¥ =
% g}o] 22 NAL 4 2] Temporalld(<, Temporal ID) 2.t} 2 A1} dolof gt}

TS}, slice_scaling_list_aps_id A B 2 @ 4~ 5= slice scaling list_enabled_flag
A2 @ A5 7|k ® Sby o 17 A E 5= Qv d &
slice_scaling_list_aps_id2] #ko] 191 A-$-(5, &&hol 2 dld Oﬂ A /\ﬂ]%] S
Y 2~E7F7HEet 5 A A E 74 -5) slice_scaling_list_aps_idE 34 & 4 )
o] %, 7] 3} ¥ slice_scaling_list_aps_id7} 2] A 5Fi= APSZ= Bl =AU =
QE HolH s 258 4 9l

gk, &3t gkel APS ID A K (adaptation_parameter_set id)%‘ Zb= e
SCALING DATA APS(Z=A A& &) ~E Ho|H & 238t 559 APS)7 54
A 7 ol Eetol g o Fxu = A5, T3 4L APSID
] B (adaptation_parameter_set_id)E 2t 2] SCALING DATA APST & &t
W &S Taelof s,

L e A E s Qo] EAlShE A, Eetol 2 Y Al

P>

S

slice_pic_parameter_set_id, slice_pic_order_cnt_Isb, = 2
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RS E ks

do

slice_temporal_mvp_enabled_flag Z+7+9] 3k H ] ¥ 3= I A Y
Yol A F L3l of g,

[298] ek kel ol kAo A Ao wpaw AAAY AE HolHE
aaAoR ANadgst] Y8l ASA TE2E AR T Y S, 3

e (SPS A B el A AL " 2] 2 E H ol 8] 7HE o -5 U B = 7HE

= 2 7L(4): scaling_list_enabled_flag)E WA A| 1A H3}Fa1, o] F 519 & (4.
“eol 2 Ft], HA &Y 5l A F7EAQl 78 E 1l
slice_scaling_list_enabled_flag)E A| 19 g0 Z X Z} 519 gl A A7 A
fAE HolHE ARG EAE A4S 7 vk £, 5h9 el Setel & Eld,
A F U] T)= Toto] Y Ebol s = B 2ol A R EshE APS ID
A (el slice_scaling_list_aps_id)E A 719 = 3121, APS ID A B0 &f 8 2'H ¥ =
APSEIE] AU P AE HolHE RE T 5

[299]  EZH E A= ATE g wek ALY g AE HolHE Al 1Y
UNOVA, =gt 3125 3 260041 Aot M o] A8E ¢k 9lal, ok
F 2794 9f F& Eefol 2 ET Y FRE FElA AAYH g AE HolHE

= A~
Agded 55 3l

[300] L AR, e F 27 ALY H2E dolHE A E "] 9%
Sefol 2 Ft] e 28] o o & YEItE o] 7] A, Sefol 2 FU = B 15
Atz A d 5 i, B A U R 28 B tAE a5 Aok

[301] [3%27]

slice header( ) { Descriptor
slice_pic_parameter_set id ue(v)

if( scaling_list_enabled flag) {

slice_scaling list aps_id u(5)

byte alignment( )

——

™

[302] A7) F 279 Sefol & &y AlEl o) ZEE A Bl A Q Ao AJulE A

e %283 ol ek 5 9)
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[303] [3%£28]

When present, the value of each of the slice header syntax elements
slice_pic_parameter_set id, slice_pic_order cnt Isb, and
slice_temporal mvp_enabled flag shall be the same in all slice headers of a coded picture.

slice pic_parameter_set id specifies the value of pps pic parameter set id for the PPS in
use. The value of slice_pic_parameter set id shall be in the range of O to 63, inclusive.

slice scaling list aps id specifies the adaptation parameter set id of the SCALING
DATA APS that the slice refers to. The Temporalld of the SCALING LIST APS NAL unit
having adaptation_parameter set id equal to slice scaling_list_aps_id shall be less than or
equal to the Temporalld of the coded slice NAL unit.

When multiple SCALING LIST APSs with the same value of adaptation_parameter set id
are referred to by two or more slices of the same picture, the multiple SCALING LIST APSs
with the same value of adaptation_parameter set id shall have the same content.

[304] A7) %27 2 3288 FFeA, &Eko] 2 F Y ol A slice_pic_parameter_set_id
MBI Q A7F I A 2E W E S AT slice_pic_parameter_set_id 21 B 2~
84 ARG PPSOl| T g A EAE YL 4= Qv =,
slice_pic_parameter_set_id 2 B1 2~ @ 4 3= 3| F & o] 2ol A 2 EF= PPS&
218 3517] 918k A B2 pps_pic_parameter_set_id®] #kS UEFE 5= T
slice_pic_parameter_set_id2] k- 0 U] %] 63 *H 9| ol lofof str}
slice_pic_parameter_set_id A Bl 2~ @ A= &efo] 2ol A F23F= PPS 218 A X
T PPS ID AR Ea & 4= gl

[305] Lok Zeho] 2 3 H ol A slice_scaling_list_aps_id 21 B1 2~ Q A7}
SA/A 2D HE 5 ) slice_scaling_list_aps_id A1 B2~ @ A43= 8| @
Zefo] o A FhxshE APSel t gk A EALE YER = Qo =,
slice_scaling_list_aps_id 21 ¥l 2~ Q@ 4~ &= |G Lol 2ol H2dhs 2AY Y
g 2E Ho|H E 235lal )& APSY] ID A K. (adaptation_parameter_set_id) &
el 5= ) A ol 2, slice_scaling_list_aps_id¢} & Y 3+ APS ID
“J X (adaptation_parameter_set_id)E 7}4]:= APS NAL % (5, =AY E 2 ~E
ol & EZ 3= APS NAL 4%)2] Temporalld(Z;, Temporal ID)7} 9 ¥ &=
% g}o] 22 NAL 4 2] Temporalld(<, Temporal ID) 2.t} 2 A1} dolof gt}

[306] ol ], slice_scaling_list_aps_id A B} 2> @ A= A 2l 8 218 (25, SPS)oll A
Al 719 % 5] 3= scaling_list_enabled_flag N B2~ @ A5 7|9 o 2 314 of 7}
ARE 32 Ut} o & 5o, SPSo A A1 ¥ H scaling_list_enabled_flag®] ko]
191 A5-(5, 39 g oA 2AIYHE gl 2E oy r7t 7F8et s AdE A9,
& g}o] 22 F|| Tl ol A slice_scaling_list_aps_idE 3} & 4= It} o] 7] vl o
slice_scaling_list_aps_id7} ] Al }= APSZH-H 27U 2| ~E dlo|HE
g95% Uk

[307] = B 2AAdo] wEY AA LY g AE dolg E E3E= APS ID= SPS
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o] tf-&3Fi= & ¥l 71(ll: scaling_list_enabled_flag)7} <10l o] &% 3}/ & =
9101 %, 443 5 250 vhebeE vhsh ol 3l el ALE (2, SPS)el A
Al 719 ¥ 5] 3= scaling_list_enabled_flag A Bl A~ @ A5 7|WHo 2 | 319
gl el A, Setol 2 &Y = A Fu)ol M Fxd 2AUdE g 2B
ol H & E 3= APS ID(9: slice_scaling_list_aps_id) A B.& I & 4= Sl o}
[(308]  EF A= 279 ¢ 2E ol E & A 1EY s 93 B0l APSE
AHB-SHE o] 2hel A, ol ol iz 12 o] 9 Aol el
AL P 2E dolHE £§sHs 5579 APSIDE a4 o= Al1dyshs
WS AT Eeh o] ML Bl EAE R X (merge) HF 83 5+ 9
3091 9 LAl R, O T 29t Bao] APSE AME so] 27]21Y €] 2 dlolEl 5
A 317 ool 2 o] o1 2ne] ) o & ebe, ol 1, efol s
Au Bt 1§ Ad e AR FE a, Ei IA U £§ i oA
S gk
[310] [3%£29]
slice_header( ) { Descriptor
slice pic parameter set id ue(v)
if(scaling_list enabled flag) {
slice_scaling_list enabled flag u(1)
if( slice_scaling list enabled flag ) {
num_scaling list_aps ids minusl ue(v)
for(i=0,i <= num_scaling list aps ids minusl; i++)
slice_scaling list aps_id[ 1] u(5)
}
5
byte alignment( )
}
[311]

59

71 3299 SEbol & EY] AlE el EehE MBS 8 m o] AIMIE i
+ 3307 o] WERd 4= Tt
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[312]

[313]

[314]

[315]

3£30]

slice_scaling_list_enabled flag equal to 1 specifies that scaling list is enabled for the
current slice. slice scaling list enabled flag equal to O specifies that scaling list is not
enabled for the current slice. When slice scaling list enabled flag is not present, it is
inferred to be equal to 0.

num_scaling_list_aps_ids_minus1 plus 1 specifies the number of SCALING LIST APSs
that the slice refers to. The value of num_scaling_list aps_ids_minus] shall be in the range
of 0 to 7, inclusive

slice_scaling list aps id[ 1] specifies the adaptation parameter set id of the i-th
SCALING LIST APS that the slice refers to. The Temporalld of the SCALING LIST APS
NAL unit having adaptation_parameter set id equal to slice scaling list aps id[ i | shall be
less than or equal to the Temporalld of the coded slice NAL unit.

When multiple SCALING LIST APSs with the same value of adaptation parameter set id
are referred to by two or more slices of the same picture, the multiple SCALING LIST APSs
with the same value of adaptation parameter set id shall have the same content.

A7) %29 9 3302 F2eH, £Eko] 2 F Y ol A slice_pic_parameter_set_id
MBI Q A7F I A 2E W E S AT slice_pic_parameter_set_id 21 B 2~
R4~ slice_pic_parameter_set_id A 1 2~ @ 4= A}-85 <1 PPSol| ol ¢t 2 HA} &
Ve 4= At} =, slice_pic_parameter_set_id A B~ Q A= 3 & efo] 2ol A
25k PPSE A SH7] Y8 A K 2 pps_pic_parameter_set_id2] 418 WEF
T S1t}. slice_pic_parameter_set_id2] k== 0 W#] 63 2] el dofof gtr}.
slice_pic_parameter_set_id 2 Bl 2~ @ A= & dlo] 2ol ZZ23= PPS 28 A K.
T PPS ID AR Ea & 4= gl

ek & efo] 2 3K ol A slice_scaling_list_enabled_flag 21 812~ Q A7}

/A 1 HE 9= 1T} slice_scaling_list_enabled_flag A B2~ @ A= & A
Zefol oA AAILY Y AETF 7HEEHA] of 5 YERd 5 Q) ol & £,
slice_scaling_list_enabled_flag2] gko] 191 45 2A| L ] ~ET7}F A A
Zolo]l 2o A 71882 Y EF 4= 9] L, slice_scaling_list_enabled_flag2] 44|
0%1 A5 =AL " g AETFAA Sefo]l 2ol A 7HEekA] gFe& YERE
ATH =, Eefol 2 Y ol A slice_scaling_list_enabled_flag7} <& A 81 A] &=
A9 1A 002 §23 4+ ol

o], slice_scaling_list_enabled_flag A B 2~ @ 4 3= A9 &8 A Bl (=,
SPS)oll A Al 1€ ¥ 5] = scaling_list_enabled_flag 21 ¥ 2~ @ A5 7|HF o 2 317
ol -7k AAE = AT o & 501, SPSolA Al H |
scaling_list_enabled_flag®] gkol 191 A 5-(5, &9 dlo M ~Add g~ E
SolEl 7k hgaks s AAE A9, 2 2ol 2 ATl A
slice_scaling_list_enabled_flagE- 3}/ 8l o], 3| & & 2fo] 2~

)
P 2ES ALgatel 279 B4 S FABA RS AHT 5 9

i~



61

WO 2021/006631 PCT/KR2020/008954
[316] Eeh & eho] 2 &Y ol A num_scaling_list_aps_ids_minusl 2 B2~ @ 47}

[317]

[318]

[319]

[320]

[321]

[322]

/A 2E HE = 91T num_scaling_list_aps_ids_minusl 218 2~ @ A& Sl
Sdfolzof o) FxH = ALY g 2E HolH E £36h= APSY i E
A8 At AR A 4= At} ol & 59, num_scaling_list_aps_ids_minus1
AEl 2 g A of ghell 12 Tl gk ghol APS 7Y = itk
num_scaling_list_aps_ids_minus12] k-2 0 W %] 7 2] el glofof gty

o] 7] 4] num_scaling_list_aps_ids_minusl A B 2~ Q 4=
slice_scaling_list_enabled_flag AN Bl 2~ @ A5 7|WEo 2 Il o] 7L A e
AT}, o & =91, slice_scaling_list_enabled_flag2] gto] 191 A 5-(5, sl &

Zafol 2o AAYHE 2| ~E HolB 7 b et s A A5
num_scaling_list_aps_ids_minus1Z D ] e L S - e
num_scaling_list_aps_ids_minus12] ¢t-& 7| WO =2 slice_scaling_list_aps_id[ i ]
e ) A R 5 e

=, slice_scaling_list_aps_id[ i |== iR A =AU 2 2E dlo]H & Egél+=
APS(Z5, i1 Al SCALING LIST APS)2| 4] '3 ZH(adaptation_parameter_set_id)E
Ueld 4 o) thA] 23, num_scaling_list_aps_ids_minus1 3 B} 2~ @ A~of] 2] 5]
A A 53= APS iR APS ID A E7F Al srd | 4= Qe dh,
slice_scaling_list_aps_id[ i 19 543 APS ID A4 H (adaptation_parameter_set_id)Z=
7FAIi= APS NAL #S(5, &7 4 2] 2 E tlo|H & ¥ dsh= APS NAL
-5)2] Temporalld(<;, Temporal ID)7} 9 ¥ = & 2}o] 22 NAL F-41 2]
Temporalld(<7, Temporal ID) B.t} 2} A1 olof sir}

T3, 5 A3 ghe] APS ID A H (adaptation_parameter_set_id)E 2+ H579]
SCALING DATA APS(~=A Q¥ gl ~E HolE & ¥ ast= o APS)7F 5
A Y & ol Eefol 2Ed oal FxEE g, TLe 4k APSID
] B (adaptation_parameter_set_id)E 2+ 2] SCALING DATA APST & &
-8-& g ofF gkt

EH B AT AFA e we ~2AYE Y AE HolHE
RoIA, TEA 08 A TEH E A R k= Wekg Aljkghr) o
PPS(Picture Parameter Set)ol| 4] =AU & 2] 2 E dolH o] A|2dH S A AT 4~
ATH =AU H 2] ~E d o] SPS, = APS H/E = thE 243 &Y
A Eo A 3] Al1E "= = .

A Ao 2, th5 3 31 PPSoll A 2ALH g = E HolB & A1 P 814
%= PPS Al Bl 0] o o & eI,

[3£31]
pic_parameter set rbsp( ) { Descriptor
pps_pic_parameter_set_id ue(v)

ue(v)
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[323]  Th& 3328 A7) 3319 PPS AlE| 2ol 4] A g~ E o] 9
ZH Aol A 198 L 9slr] YA AA 13,1 = A2 @ Aol
pps_scaling_list_data_present_flag)oll t g A E 25 el A ojo]t),

[324]

[325]

[326]

[327]

[3£32]

pps_scaling_list data_present_flag equal to 1 specifies that the scaling list data used for
the pictures referring to the PPS are derived based on the scaling lists specified by the active
SPS and the scaling lists specified by the PPS. pps_scaling list data present flag equal to
0 specifies that the scaling list data used for the pictures referring to the PPS are inferred to
be equal to those specified by the active SPS. When scaling list enabled flag is equal to 0,
the wvalue of pps scaling list data present flag shall be equal to 0. When
scaling list enabled flagis equal to 1, sps scaling list data present flag is equal to 0 and
pps_scaling list data present flag is equal to O, the default scaling list data are used to
derive the array ScalingFactor as described in the scaling list data semantics as specified in
clause 7.4.7.12.

71 31 R 3328 FEsH, PPSell A 2ALY g 2E HolHE
Alr1d @ str] /g BB, Oﬂ 74EH pps_scaling_list_data_present_flag A &1~ @ A5

114] o] -5 7|4k o 2 PPSo| A ~A U 2] ~E HolH & A1 g 3=4
5 el 5= 9t} ol & £91, pps_scaling_list_data_present_flag 21 €]
Q9 ko] 191 A9, PPSE F23t= A Eol| Al H = 2AYH g 2E
tlol Bl 1= 24 SPSoll ol aff x| H =7 Ud = ] ~E 3 ppSel] o & x4 H
2L g 2E dHolg o) 7| x3le] mE&E S vEkd 5= 9l
pps_scaling_list_data_present_flag 21 ¥ 2~ @ 4~ 9] ko] 0! 75'—0,*, PPSE #z38l+=
A Fo) A= ALY 22 E o]y 1= 24 SPSell of & A1 | At
A3 F5E & el 5 T} =5, pps_scaling_list_data_present_flag 21 B 2~
[ATFPPSERE A 1YY= ALY 2] AE Ho|H7F EA5E=A] o &
et = AR 5 Sl
=, 2 Ao M= SRR ALY g AE HolH 5 All1d P et
sH7] 13l A1, 4371 3% 319 41 9} 0] pps_scaling_list_data_present_flag
2 Q45 AAT O Z M (S, pps_scaling_list_data_present_flag M B~ @ A5

=
T1E YA e o2 A) PPSOl| ol 2D Y HAE HolHE
A
o

iy

o]
A=

A 298 stx] = 3 5= i)
w3 B A= APSO|A] AAYE Bl AE wEYAE A Y EEY] Y3t
WS AQbgtc), 7] & W& 3714 B.=(=, OFF, DEFAULT, USER_DEFINED
BEYE ARESIAL 9t OFF B2 AA Y 2| ~E do|H7F §3 &5
e ¥ x o= A8 Yt DEFAULT R.23= 27| A8 mE- A S
Ay dsh=d] a7

Zhol A&-5 = A& YERdIth USER_DEFINED X213 55
Abolz, o & R g Ae] AES VW R A AY mEY A7 AR =

vreRIT) @A) VYOOl A A D E = AA LY uj E A0 & T 447 0],

KeN
=
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[328]

[329]

[330]

o= HEVCell A o 287 Bt} =z 7] Z-7hel Zlolth. A ~Ad Y g =B
tl o] Bl 3= SPSoll A Alz1d & 5] 51 pPSoll A 2 4 o2 EA 8 4= QlT}. APSl A

AL Y AE dolEHE Al 1d Yo 24, SPS E PPSol A U g wlo]E <]
A Q1 A 719 © (redundant signaling)<> &3 Q= A A 5 T},

& Eo, Al VVCl A Aol ALY mjE A=
scaling_list_enabled_flagE A}-83} o] SPSol A 7}-8 %] (enabled) ] F&
vetdth o] S8 17 7HEEHE Ve = A9 A S Aol thE A L E
HAGo| M AL g 2ETF ARG E W, o] Fl 17t 7HESHA & UE Y=
A5 S Aol gk 2AAE FAANA AALE g 2ETFAREH A
Sz TRl OFF BE.12). 3, A A 2] ~E Ho B 7} SPSell &4 5h= 4|
o] 3 & L} EF U] = sps_scaling_list_data_present_flag”7} 3Hd 2 4= 1T} SPSol| A 2]
Alr1d g o] o]of), 2A LY 2] 2 E o] B += g PPSOl| S 5 Utk
pps_scaling_list_data_present_flag”7} PPSol| 4| 7}-88ha Y el = 45, =AU
2] 2 E H ol B 7} pPSell EAIE = Utk 27 A ® gl A E "ol B 7} SPS |
PPSOl A X5 EA|5HE 4§, PPSEHE o ~7A|d Y 2]~ E o] ¥ 7} 24
PPSE Fxdh= Ll &l AHEE 4 AT} scaling_list_enable_flag7} 7H& 3H&
LERR AT 2A LY 2] S E H ol H 7} SPSell v E A kAL PPS el i= E A 1A
%= 749, SPSEHE ] AAdY g AE dolH = X dEd o8] FxE 4
AT}, scaling_list_enable_flag7} 7}-8 82 YEFN I ~A LY 2] A E dlo]E 7}
SPS 3= PPSOl| &A1 8HA] &= %9, DEFAULT 2. =7} A8 5= glot. w8t
DEFAULT 2.59] AR&-2 22121 2 225 clolE] 4] ol |15 45
Ut 2ALE g AE HolH7F WA A 0= Al 1E ¥ H 5= 7 5- USER
DEFINED E.E7} AR&-4 = v}, Fol X |3 &5of tigh 27U
W E](Scaling Factor) ™ =AY Bl AEA A2 HE = A B E AE5}o]
AQE 7 9t o)== APSOlA 2AYE Y AE HolHE Al 1EH et RS
Al T},

AA VVCol M= =AU E 2] ~E HolH & A Elato] Abg&star glom,
VVCo A A 5= A A v E8 2= HEVCE.t] 3 9 8o vVl A
A AE = AL E v EY A= Fapo] 79 4xdol| A 64x647HA], AL EWEO] 7S
2x201 4 32x327HA] E5 Abol =5 A S = QIS5 g} g AALZbE g
H5(TB) Aol &, E4-4 Q1 %A} 3} (dependent quantization), % ¥ 3+
21 Bl (multiple transform selection), £~ A}o] 2] W3t B0l o)) ¢+ 2153} Al 2]
A 2 ¢ o3 (large transform with zeroing out high frequency coefficients), 1 E
A B 55 9}E] A (intra subblock partitioning; ISP), ¢1 E 2} 55 7} 3] (intra block
copy; IBO)E S&& 4=t} Sl EL} &5 7HH|(IBO)S} 1 Ee} 3 R+
FAdS ~AUG M EHAE /T A

u} 2}, USER_DEFINED 2. 29| - Al1d # ¥ = v Eg A~ 0] /4=
o2 2&S A
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[331]

[332]

[333]

[334]

[335]

[336]

- MatrixType: 30 = 2 (2 for intra & IBC/inter) X 3 (Y/Cb/Cr components) X 5
(square TB size: from 4X4 to 64X64 for luma, from 2X2 to 32X32 for chroma)

- MatrixType _DC: 14 =2 (2 for intra & IBC/inter X 1 for Y component) X 3 (TB
size: 16X16, 32X32, 64X64) + 4 (2 for intra & IBC/inter X 2 for Cb/Cr components)
X 2 (TB size: 16X16, 32X32)

DC %k 16x16, 32x32, 2 64x64 7] 9] 27| A& v E 2] 2o tf3) 5
299 5 ek M E LE(TB) Ato] 27} 8x8 R Th A2 7S, Bhite] 227w
=Y 2 o] BE R0 thah A EYE S gk WS BE(TB) Aol 27}
Sx8 T} 217U - A5, shte] 8xg 27wl =P 2 o] 647 24 Eol
e 7] A vl 22 1Y E £ ek sxgR ) 2
ALY M E 2T 58] e, 7] 2 8x8 M= 223z R A 7]
53k ¢ AEH=E 4= Uk DEFAULT 227} ARSH = 49, A 9 F
MER A= 1602 AAE 5 vk WhebA, VA = 4471 o] A = o
MEHAE A 9lshiz 1A, HEVCo A 1= 2870 of vl E= 2~7F 2] 2l b,
VoA A 9053 22728 v e o] 227k HEVCR.O o] 308 13h 5 2, SPS
W/ PPSOI A S A T1d S 9] 5] 9l 270 e 2= dlo]El o]
AEE e 3 mrh A8 AH 0w APSE AR 4 2Lt o] 2719
2|~ E dolH 9o 23 g8 Hol A 1Y S 78 4= 9.

2223l vl o) e BA| B S AstaA) B EA = APSo| A AA LY nEY A
A1 g ek Weke A th ool & HeEl M, 27D Y g AE HolH =
SPSoll A Al 2" = 7 PPSOl A 2714 o v EAE Ha glo], APSel A vk
Al E = vk B3 Eeto] 2 Ft ol A APS IDE A1 F 3 = At

A Al 2, SPSol A =AU gl ~E do| 7} 7}E-3HA] o 5 LpER] =
= 7L(4): scaling_list_enable_flag)E A]| 719 ¥ 3}aL, PPSO| A 2AILUH 2| ~E
tlol B 7} EA)eh=A] o & YRl = S o1l
pps_scaling_list_data_present_flag)E #| Ao 24 Al 1 6} A] 2531, APPSOl A
27UdE g =E dolB & Alzrd " e 5= vk 3, Sefol 2 F T o A APS
IDE A1g® e 4= ql}. o), SPSell A Al-1d # ¥ scaling_list_enable_flag2]
ghol 10]an(=, 27 d ™ g = E ol B 7} 7HE-3 2l a2 el = 4 ) APS
ID7} &efol 2~ F e ol A AlZ1E ¥ H A] 94i= 73 -, DEFAULT 27| ¢ &

HEE 27 ARGE Ak o] o} S A S A AAle = the 333 A &
4104 o} & A2 S AN A2 il d 5 )
U 3332 27149 g AE dHolHE Alrd ™ shr] 98 AHS- 5= APS

9] o o & Lhebilel,
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=
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[337] [3E33]

adaptation_parameter _set rbsp() §{ Descriptor
adaptation_parameter_set_id u(s)
aps_params_type u(3)

if( aps_params_type == ALF APS)
alf data(adaptation parameter set id )

else if (aps_params type == LMCS APS)
Imcs_data( )

else if ( aps_params_type == SCALING_ APS)//2
scaling_list data( )

aps_extension_flag u(l)

if( aps extension flag )

while( more rbsp data( ) )

aps_extension_data_flag u(1)
rbsp_trailing bits( )

)

271 3% 332] APS Al 8] 2of) ZghE AEl A 9 A E 9] AW E 2 (semantics) T
Uh 3E 349 o] v =l

[339] [3%£34]

[338]

adaptation_parameter_set_id provides an identifier for the APS for reference by
other syntax elements.

NOTE - APSs can be shared across pictures and can be different in different
slices within a picture.
aps_extension_flag equal to 0 specifies that no aps_extension data flag syntax
elements are present in the APS RBSP syntax structure. aps_extension_flag equal to
1 specifies that there are aps_extension_data_flag syntax elements present in the
APS RBSP syntax structure.
aps_extension_data_flag may have any value. Its presence and value do not affect
decoder conformance to profiles specified in this version of this Specification.
Decoders conforming to this version of this Specification shall ignore all
aps_extension_data flag syntax elements.
aps_params_type specifies the type of APS parameters carried in the APS as
specified in the Table 35 shown below.

[340] A7) 733 W 3 342 328k, APSO A adaptation_parameter_set_id 21 B 2~
QA7) Iﬂr/‘o]/f\] 197 = 4= 9t} adaptation_parameter_set_id T TFE A B 2~
QAES] FAZE 935 APSO et A HALE A F-gT) = APS‘C
adaptation_parameter_set_id A B}~ @ A5 V|Hko g 2hH = 4= Qi)

adaptation_parameter_set_id Al B} = APSID A EE}J_ B 4tk APS &
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[341]

[342]

[343]

[344]

[345]

[346]

A bl FE 7 o I W & Sdfo] o A= v E 5

L 3H APSOl A aps_params_type A Bl Q A7F spAd/A c1d = 4 9l
aps_params_type-> Uh& 3E 350 YERH vpe} o] APSOll A 5% = APS
atetv| e o] BF 12 ebd 5= 3Tk aps_params_type 21 B2~ @ 4-3= APS
st ] EFY) A B = APS BFY AR Al B 5 Uk

& o], th E 355 APSE S&l AEE 7 U= APS b H o] Bl &
LER = el Aol aL, 7 APS JHetv| B] BF] 2 aps_params_type 2] #koll o &5k
Herd 5= ol Tk

[3£35]
aps_params_type Name of Type of APS parameters
aps_params_type
0 ALF_APS ALF parameters
1 LMCS_APS LMCS parameters
2 SCALING_APS SCALING list data parameters
3.7 Reserved Reserved

A = At} aps_params_type®] gko] 091 7 -9-, 3l & APS B}
ALF_APSY = 3131, 31 @ APSE= ALF HlolH & W& 5= 912 W, ALF tlolH &=
JH/EH AFTEE =53] A8 ALF It HE& 2318 5= 9t
aps_params_type2] to] 191 74--, sl & APS EFI LMCS_APSY <= 9l i, 8| &
APS+= LMCS HlolH & Y& 5 91.2™, LMCS t o] B = LMCS ¥ /11 &/7) 3
Ae~E EE3517] 918 LMCS 3Helv| B &8 2318 5 It} aps_params_type ]
#hol 291 A9, dlld APS EFR]-> SCALING_APSY = 3131, 3l APST=
SCALING &] 2= E H|o|E & W& 5= 31 2™, SCALING &] 2= E t|o| B = Fat
71k R 2A LY v EY /A A HH/AALY g AEL gE
LEsh7] gk 2AYY g AE ol ser e ES 23T AUtk

o & E0], 7] & 33949 o] APSO A aps_params_type A B 2~ 2 A7)
I e = 4= 9LaL, ol aps_params_type©] #kol 05 YERH = A 9-(5,
aps_params_type©] ALF_APSE YElM| = 7 $-) ALF Hl o] ¥ (=, alf_data())7}
A1 " 4= T} B, aps_params_type©] ko] 12 YER = A (5,
aps_params_type©] LMCS_APSE YEU &= 7 -5-) LMCS Hl o] H (=,
Imes_data())7F IHd/A| 19 F =2 5 I T} =, aps_params_type©] ko] 25
U-El = 7 $-(=F, aps_params_type®] SCALING_APSE Y-EM = 4 -9)

A A 2] 2 E H] o] H(=, scaling_list_data())7} IH7d/A| 2 HE 5= At}

T A7) 333 Y 3% 345 FZ5HA, APPSOl A aps_extension_flag A B 2~

QA7 /A 2d FE 5= 9IT) aps_extension_flagi= APS £ tl] o] E
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[347]

[348]

[349]

[350]

[351]

+ @ L(aps_extension_data_flag) AN Bl X~ Q AE o] EA|SH=A] o FE XA T
AT}, aps_extension_flag o] & 0] VVC 39 o] & HA & 95 &4
YA EES A F3l7] ¥ste] ALgE 5 9}5} aps_extension_flag 2 B 2~ Q A+
APS &4 S idta B - At o & , aps_extension_flag 2| gto] 09!
745, APS 24 tl]o| B &2l ZL(aps_extension_data_flag)”} APS RBSP Al 8]
Tz EAGHA] a2 UERE 9 1Tl B, aps_extension_flag2] ko] 1¢1
745, APS 24 tl]o| B &2l ZL(aps_extension_data_flag)”} APS RBSP Al 8]
Tz EAEE e 7 3l

aps_extension_flag A1 1~ @ A5 7|WFO = aps_extension_data_flag 21 & 2=
847 I/ 2D " E 5 SIT). aps_extension_data_flag 21 81 2~ G 4~3= APS
g dlolE ZHlaagta BE S Ak 4 & , aps_extension_flag®] ko] 191
74 §-, aps_extension_data_flag7} 3}/ /A] 1” B e 4= Qla1, o]
aps_extension_data_flagv= < 2l o] o] 742 7HA 4= 9t

gk upe) 3ol B A o A AAjoo] W= A A g AE HlolHE
LR 7] 93 ol B BF)(ell: SCALING_APS)S &3&tar, dolH &
UEF = A8 2 @ Aol aps_params_type) S I /A 1H H % o 2H
FE40w A HAE HolHE UE 7 Ut =, 2 A9 A A Ao
mEH A2ALY g AE HolH & %3 APSS] T2 E AEE 4 3l

]

EH APSOl A =AU H g 2 E HolB & Ali1d P ghel] glofA, PsoM
27 gl AE do|E 7} 7F_ 3R] o2 1Y eEsa o] 2 ]k
APSoll 4 APS 3}2}u] E] EFR](l: aps_params_type)©ll e} A U & F/]
ol B & apAl/A 198 8 5= Qo) =gk, B Fad o] o A A do A= LH 7 2

A 2o T8 20 AAAY g AE dlo|E o] A2 ¥S 97| YA,
2L g AE ol B A B2 (! scaling_list_data())7} SPS HE3= PPSell A
A=A AHE YElY = £33 2 A 25 SPS = PPSZH-F
AN I E A REE SO0 &M, SPS = PPSOl A AA Y™ g A E

HlolH & Al 1d e akA] &8 5 Tt ol= Tt 3 36 WA 3£ 399 &2 A8~
D AwE A2 el E 4= 9l

& 5o, th& 3E 3674 %01 SPS MBI~ E

SPSol| A =AU ® 2] ~E tlol B o] Al-1d ¥ & 3HA] %= SPS NFJ** :rLZA ]|
o & Lhebd T

[3£36]
seq_parameter set rbsp( ) {
Descriptor
scaling_list_enabled_flag u(l)
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[352]

[353]

[354]

[355]

[356]

&71 3£ 362] SPS AlE 2~o] Lokl A B @ A s o] AWIE 5= U 3F 373
dol #8E 7 AUt Ao =, E36 W R 37M = AL g AE HolE 9
Al Al 1d Y& Hatr] e A SPSoll £3HE A B2 9 A5 T AT

2~ Q 4~(9l: sps_scaling_list_data_present_flag)7} A 712 5~ 3]t}

scaling_list_enabled_flag equal to 1 specifies that a scaling list is used for the
scaling process for transform coefficients. scaling_list enabled flag equal to O
specifies that scaling list is not used for the scaling process for transform
coefficients.

sps_scaling_list data_present flag equal to 1 specifies that the scaling list data( )
syntax structure is present in the SPS. sps scaling list data present flag equal to 0
specifies that the scaling list data( ) syntax structure is not present in the SPS.
When not present, the value of sps scaling list data present flag is inferred to be

equal to 0.

71 3536 E 1372 x5k, SPSoll A scaling_list_enabled_flag 41 8] 2~

2471 J]r/“//\]lﬁ‘—‘”% = 1T}, scaling_list_enabled_flag AN B2~ @ 4= 71 %}O]
01 4] 1017<] AHE 7gto g ~7AdY g ~ET} 7}£6¥7<] M= gk

ATt o & scahng list_enabled_flag®] gko] 191 4§ =AU F/]Z:Eﬂ
H 3} A== ] ek 27 d " Aol AbE-H = A& YER AL
scaling_list_enabled_flag®| ¢to] 021 -5~ ~A| A& 2] 2E7}F AHEF Aol off $t
2L Aol AR A e v 5= 3

=5, scaling_list_enabled_flag 21 8] 2~ § A4~ 3= /\ﬂ] 19 g ~E 7 S 1t
3 97 9laL, SPS(HE= SPS Mol A Al-rd g 5= At vhA] 2, SPS
d| ol Al A 19 ¥ 5] = scaling_list_enabled_flag®] 3k< 7|HFC. 2 3l d SPSE
Fxsh= CVS o] J A 5ol tiato] 7|24 o8 AAdY g ~EV Mg et s
2749 o dvk. 22] i, SPSE.UF 5kl #E (el PPS, BFY L5 &l T, Sefol &
&l /A= vE A A ool A FT7HA Q1 7HE S E AL s
2L HEES 5T 5 9l

&, SPSOI A sps_scaling_list_data_present_flag 2 B 2~ Q 47}
TN I A @S 9 AT =5, SPSOll A sps_scaling_list_data_present_flag
A2 g AE Ao RN o] ZH L ARIE /AN TR X Fes
T}, sps_scaling_list_data_present_flag AN Bl =~ Q@ A= 27| A 2] 2 E t]o]H 9
A 2 27 SPSoll EA)8E=A] ARE e W= S8l A Ro|AL, o] E 1
4 Hof whe} SPSol o3l A A H ~ADE g 2E volHE S/ 1EH S 7
At} 22, sps_scaling_list_data_present_flag 21 ¥ 2~ Q@ A5 A A g0 224 SPS
Ao A= A e 7] ~E dlo|H 2 ARA oz AU sz &L,
=AY 2] 2E 7H8 &3 T(scaling_list_enabled_flag)Rt @ Al 2] & 2

A" st es A= 5 gl
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[357]

[358]

[359]

[360]

[361]

[362]

EH PPSOl A AL ® 2] 2 E wlo] B o] AT1E R 2 v 3E 3800 A 9 ol
AAE = Uk o & Bof, v % 382 PPSol A 279 Y g A~ E do]g 2
NI19® S 5FA] &= PPS A Bl 2] A o E YERIT

[3£38]
pic_parameter set rbsp( ) { Descriptor
pps_pic_parameter_set_id ue(v)

}

371 3 389 PPS Al Bl o)) LA Al B2 @ AF ] AlE 2 T 3 399
ol =A4E 5= ) Dol &, v F 393 PPS Al 8] o) A 27| A

Hlol B 9] 745242l A]:Lg%l% H57] El AARD 5 9= A
pps_scaling_list_data_present_flag)oll o ¢+ A| W E] =& L} ElA T

[3£39]

)
>
=}
2%
2

pps_scaling list data present flag equal to 1 specifies that the scaling list data
used for the pictures referring to the PPS are derived based on the scaling lists
specified by the active SPS and the scaling lists specified by the PPS.
pps_scaling list data present flag equal to 0 specifies that the scaling list data used
for the pictures referring to the PPS are inferred to be equal to those specified by the
active SPS. When scaling list enabled flag is equal to O, the wvalue of
pps_scaling list data present flag shall  be equal  to 0. When
scaling_list enabled flagisequalto 1, sps scaling list data present flag is equal to
0 and pps_scaling_list data present flag is equal to 0, the default scaling list data are
used to derive the array ScalingFactor as described in the scaling list data semantics
as specified in clause 7.4.7.12.

}7] 3% 38 2 3% 398 &SP, PPSOll A pps_scaling_list_data_present_flag
A2 @ A7F 9 /A 1 B E A & AT S, PPSel A
pps_scaling_list_data_present_flag 21 ¥l 2~ @ A5 A AT 2 M|, o] 1 AR}
AN I A G A3 55 AT pps_scaling_list_data_present_f{lag
e QA /\ﬂ]%]_‘%] 2] 2 E HolE o] 218 2 27} PPSell & A 8h=A
o 75 bl el AR olaL, o] HiL A E el whet PPSel o] & A A"
AL Y AE HolE & spd/A 1d g 5 vk 1
pps_scaling_list_data_present_flag 21 ¥l 2~ @ A5 A A3 S 2 4] PPS ¢ ol A &=
27AE Y 2E HolHE A A o r AT1d P e A & 7 3

Abee gt uhe} o], SPS 1= PPS @l o A AU 2] 4~ E tolE 7t
EAE=A AR E el = S WL AR E A7 24, SPS 3= PPS
gﬂtﬂaloﬂ}q ;dz%x% o7 AA A g]/\E EﬂO]H AlEd A~ 2 ]luag};q A=
SPS A1 ¥l 22} PPS 2Bl A5 A S = ATt SPSoll A ~A| LA H 2] ~E THE
< @ ZI(scaling_list_enabled_flag)TF @ A| & 0.2 A| 19 ®5}a1, o] & SPSO]| A 9
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[363]

[364]

[365]

[366]

7} & @ L(scaling_list_enabled_flag)E 7| HF S 2 3} &8 A B (4.
APS)ol A 7p 8 A o8 ~A YL ¢] A~ E (scaling_list_data())Z A & 5= gt}
ey, B A 9] A A Aol i EH AU g ~E do|E 7} AT A G
et /A TdEE FolonR B 39 a8 A2 S ook

E3H APSO| A AU gl AE HolH & Al 1d g 3ol QlojA, Sefol
gl el A APS IDE Al 1d ¥ &bal, £efo]l 2 St 27 & 5% APS IDE
74k o 2 APSE 2| W&o, 2] HE APSE R E AU g AE Ho|HE
/Al A e = ok of 714, Eetol & E| U= st o] ol &2 AW ek A Y
Mo, Eehol 2~ Fv &= Bl 15 8t = I A Flv] o bkt 3 v}
28 EE AE 7= T

o & S0, t}2 3% 402 APSo| A =AAH gl ~E dolHE A1 d 3|
Al APSID A8 2~ @ A E E ek Sefol 2 Ft] A8 229 A o

ebd,

r_l

[3740]
slice_header( ) { Descriptor
slice_pic_parameter_set_id ue(v)

if( scaling_list enabled flag ) {

slice_scaling_list_present_flag u(1)

if(slice_scaling_list_present_flag) {

slice_scaling_list_aps_id u(s)

}

byte alignment( )

}

7] 5 409) <ol 2 U] A e o] E3E AE2 @ a5 o] ARlE s
ohg E 413 o] ek 5 ik,
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[367]

[368]

[369]

[3741]

When present, the value of each of the slice header syntax elements
slice_pic_parameter set id, slice_pic_order cnt Isb, and
slice_temporal mvp enabled flag shall be the same in all slice headers of a coded
picture.
slice_pic_parameter_set_id specifies the value of pps_pic_parameter set id for the
PPS in use. The value of slice_pic_parameter set id shall be in the range of 0 to 63,
inclusive.
slice_scaling_list_present _flag equal to 1 specifies that scaling list matrices is
present for the current slice. slice scaling list present flag equal to O specifies that
the default scaling list data are used to derive the array ScalingFactor as described in
scaling  list data  semantics as  specified in  7.4.7.12.  When
slice_scaling_list enabled flag is not present, it is inferred to be equal to 0.
slice_scaling_list_aps_id specifies the adaptation parameter set id of the SCA
LING DATA APS that the slice refers to. The Temporalld of the SCALING
DATA APS NAL unit having adaptation parameter set id equal to slice scali
ng list aps id shall be less than or equal to the Temporalld of the coded sli
ce NAL unit. If slice scaling list aps id is not present, it is inferred to be 0.
When multiple SCALING DATA APSs with the same value of
adaptation parameter set 1d are referred to by two or more slices of the same picture,
the multiple SCALING DATA APSs with the same value of
adaptation parameter set id shall have the same content.

A7) F 40 2 418 FFeA, £Eko] 2 F Y ol A slice_pic_parameter_set_id
AEN 2 @ AT I /A 2D " E G Q)T slice_pic_parameter_set_id 2 8 2~
84 ARG PPSOl| T g A EAE YL 4= Qv =,
slice_pic_parameter_set_id 2 Bl 2~ @ 4= 3| F & fo] 220l A %}_3}% PPSE
218 3517] 918k A B2 pps_pic_parameter_set_id2] ¢k-S Y EF 2
slice_pic_parameter_set_id2] 4k-2 0 W =] 63 - ol dofof 5&5}.
slice_pic_parameter_set_id 2 Bl 2~ @ A= & dlo] 2ol ZZ23= PPS 28 A K.
= PPS ID AR a8 5= 9t}

ek &eho] 2 3 Y o A slice_scaling_list_present_flag 21 ¥ 2~ @ A7}

/A 2E HE 5= 1T slice_scaling_list_present_flag A Bl 2~ @ A= & A
Zfo] 2ol tjf & /\7“0]‘3] g A E w| EY ATF EA)5h=A| Oqlvﬂ"g‘ ‘/}E]'LH%
AR =t d& , slice_scaling_list_present_flag®] #to] 1

ALY Y AE HHETQI—/—\‘7]- AA| Eefo] 2ol el EA T ‘/}E]"?zl T SLaL,
slice_scaling_list_present_flag2| ¢to] 021 A5t E AALY 2|~ E dolg 7}
AL ¥ ) E](ScalingFactor) o] #| o] & L= E8l=t] A8¥E 2 Ve 4= 9l
L=, &hol 2 ol A slice_scaling_list_present_flag7} & A 8} 4] &&= A9, 71

00w FaHE 43
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[370] o| o}, slice_scaling_list_present_flag 21 &1 2~ Q@ A4~ 3= 79| &8 A& (=,
SPS)el| A A1 ¥ ] = scaling_list_enabled_flag A B~ @ A5 7[HEO 2 T4
o] F7F A E 4 k. o & &0, SPSoll A Al 1E " H

[371]

[372]

[373]

[374]

[375]

[376]

scaling_list_enabled_flag®] #kol 191 A-5-(5, 49 dldlo| A 2ALHE g ~E
tlol B 7} 7H-&st 5 A A 5, Eefol 2 3T ol A
slice_scaling_list_present_flagE- 3} % 3}, S| G & elo] ~o| A AALH FRAEE
Abgete] =AY ® A S FA A ARS AT 5 3

Lok Zeho] 2 3 H ol A slice_scaling_list_aps_id 21 B1 2~ Q A7}
SA/A 2D HE 5 ) slice_scaling_list_aps_id A1 B2~ @ A43= 8| @
Zefo] o A FhxshE APSel t gk A EALE YER = Qo =,
slice_scaling_list_aps_id 21 ¥l 2~ Q@ 4~ &= |G Lol 2ol H2dhs 2AY Y
g 2E Ho|H E 235lal )& APSY] ID A K. (adaptation_parameter_set_id) &
e 4= At} A | slice_scaling_list_aps_id¢} & < g APS ID
“J X (adaptation_parameter_set_id)E 7}4]:= APS NAL % (5, =AY E 2 ~E
ol & EZ 3= APS NAL 4%)2] Temporalld(Z;, Temporal ID)+= 29 ¥ &
% g}o] 22 NAL 4 2] Temporalld(<, Temporal ID) 2.t} 2 A1} dolof gt}

gk slice_scaling_list_aps_id ARl A~ Q A= slice_scaling_list_present_flag
e 2 QA5 V|REo R 0] AR TF A EH 5 Qv o & =
slice_scaling_list_present_flag2] #ko] 191 A 9-(5, Eetol = 3o A ALY
2] 2E 7} E A 8= 7 5-) slice_scaling_list_aps_idE 34 & 5= AT}, o] ¢, 47|
I} ¥ slice_scaling_list_aps_id7} ] A|3}i= APSZ B ~7A| A H 2] ~E
ol & d5¢ 5 gt

T3, 5 A3 ghe] APS ID A H (adaptation_parameter_set_id)E 2+ H579]
SCALING DATA APS(Z=A| 9 2] ~E Ho|H & X33t 559] APS)7| 5
A Y & ol Eefol 2Ed oal FxEE g, TLe 4k APSID
] B (adaptation_parameter_set_id)E 2+ 2] SCALING DATA APST & &
-8-& g ofF gkt
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[377] [3%42]
NalUnitType Name of Content of NAL unit and RBSP syntax structure NAL unit
NalUnitType type class
0 PPS NUT Picturc paramcter sct non-VCL
pic_parameter_set_rbsp( )
1 AUD NUT Access unit delimiter non-VCL
access_unit_delimiter_rbsp()
2 PREFIX SEI NU | Supplemental enhancement information non-VCL
3 T sei_rbsp()
SUFFIX SEI NU
T
4 APS NUT Adaptation parameter set non-VCL
adaptation_parameter_set rbsp()
6 RSV NVCL65.. Rescrved non-VCL
5.7 RSV _NVCL7
8 TRAIL NUT Coded slice of a non-STSA trailing picture VCL
slice_layer_rbsp()
9 STSA NUT Coded slice of an STSA picture VCL
slice_layer_rbsp()
10 RADL NUT Coded slice of a RADL picture VCL
slice layer_rbsp( )
11 RASL NUT Coded slice of a RASL picture VCL
slice layer rbsp( )
12..15 RSV _VCL 12.. Reserved non-IRAP VCL NAL unit types VCL
RSV _VCL 15
16 DPS NUT Decoding parameter sct non-VCL
decoding parameter_set rbsp()
17 SPS NUT Sequence parameter set non-VCL
seq_parameter _set_rbsp( )
18 EOS NUT End of sequence non-VCL
end of seq rbsp()
19 EOB NUT End of bitstream non-VCL
end_of bitstream_rbsp()
20 VPS_NUT Video parameter set non-VCL
video parameter set rbsp()
21 SCALING _NUT Scaling_list_data parameter set non-VCL
Scaling_list data parameter_set_rbsp()
22.23 RSV NVCL21.. Reserved non-VCL
RSV _NVCL23
24 IDR_W_RADL Coded slice of an IDR picture VCL
25 IDR N LP slice layer rbsp( )
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[378] . .
26 CRA NUT Coded slice of a CRA picture VCL
slice_layer_rbsp()
27 GRA NUT Coded slice of a gradual random access picture VCL
slice layer_rbsp()
28..31 UNSPEC28.. Unspecified non-VCL
UNSPEC31

[379]

[380]

[381]

[382]

[383]

A7) 3 42004 Bz upe) o], 2AdE 2] A E HolH & &t NAL 74

A(ell: SCALING_NUT) S & A oot 5= 9151, SCALING_NUT®l| th §F NAL
5 B o] ke 2 5 gl 21, = NAL /5 BF 0 =2 A A ¥ A &2
| okl GhE = 5ol 4hE A4 3 o Atk SCALING_NUT- A=A A 22~
| o] E] st2bu] E] Al E(all: Scaling_list_data_parameter set)= 3 §8}= NAL
ol gk eFdd = et

W 3h, SCALING_NUT®] 718 o] H-3= APS, PPS, /%= v} & A% &t H.u}
A9 A ilo M A E 4= 141, = TFE NAL -5 BFY 2o} 319 2l ol A
AAE F5

o E Eof, th& £ 432 AU H2E dolHE Al 19" 3st7] 93
AMEE = AU E P A E HolE] tepu| ] A E S A8 A vERT
[3%43]

2

(o]

i)

scaling list data parameter set rbsp() { Descriptor

scaling_list_data_parameter_set_id u(s)

scaling list data( )

scaling_list_data_extension_flag u(l)

if(scaling_list_data extension flag )

while( more rbsp data( ) )

scaling_list data extension_data_flag u(l)

rbsp_trailing bits( )

}
371
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[384] [3t44]

scaling list data _parameter_set id provides an identifier for the
scaling_list_data for reference by other syntax elements.

NOTE - scaling_list data_parameter_sets can be shared across pictures and
can be different in different slices within a picture.
scaling list data _extension flag equal to 0 specifies that no
aps extension data flag syntax elements are present in the scaling list data RBSP
syntax structure. scaling_list data extension flag equal to 1 specifies that there are
scaling_list data  extension data flag syntax eclements present in the
scaling_list_data RBSP syntax structure.
scaling list data extension_data flag may have any value. Its presence and value
do not affect decoder conformance to profiles specified in this version of this
Specification. Decoders conforming to this version of this Specification shall ignore
all scaling_list_data extension_ data flag syntax elements.

[385] AVl E 432 B ME xR, 2AUH 2l ~E doly stebaH A E(:
scaling_list_data_parameter_set)™= SCALING_NUT®] o}t NAL 7% B} 9] 2
Zhel: 200l o8l 545 dv] AEY 7 vt =AY 2| 2 E o] I}l E
M E ol A scaling_list_data_parameter_set_id 2 B} 2~ Q A7} SPA/A| 1 H 2
ST}, scaling_list_data_parameter_set_id 21 ¥l 2> @ A& TFE AN El A Q 4 E 9
F2E A 2AdY d2E dolg o tigh A EAE AT =, 2ALH

2] 2~ E 3t} B Al Ei= scaling_list_data_parameter_set_id 21 81~ @ A5

7IHko 2 AHE 4= 9lT) scaling_list_data_parameter_set_id 21 B} 2~ Q@ A+
AL g AE dolg gt E M E ID AR etar B 5 Qlrh AALH
2] 2~ E dolE e E] ME&= I A holl 72 - o A | v

Zofol oAM= v E 4

[386] scaling_list_data_parameter_set_id®l 2|3l '8 ¥ AALH 2] ~E o] H
e A EZPEH A2A LY 2 AE o] E(a: scaling_list_data A B} )&
AT 5 o

[387]  Egh 2ALE g 2E dolE stehu]E A EdlA
scaling_list_data_extension_flag 21 ¥ 2~ @ A7} 3 /A | 29 HF = 4= Q1T
scaling_list_data_extension_flag 21 ¥ 2> @ A& AAU Y g~ E doly &%
+ @l L(scaling_list_data_extension_flag) A Bl Q@ H~Fo] AFAAH 2| ~E
t] o] E] RBSP A1 &1 2~ 220 EA3hi=A] o] & Vel 4= Qo). ol & £,
scaling_list_data_extension_flag®] gkol 191 49, =AY 2] =E dlo|y 24
+ @l L(scaling_list_data_extension_flag) A Bl Q@ H~Fo] AFAAH 2| ~E
U0l Bl RBSP 418 2 o] 24 3He vhehdl 4= gluk, iz,
scaling_list_data_extension_flag®] gto] 091 49, 2A 4 E &) 2~ E o]y &4

+ @l L(scaling_list_data_extension_flag) A Bl Q@ H~Fo] AFAAH 2| ~E
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[388]

[389]

[390]

[391]

[392]

&)
scaling_list_data_extensmn_ﬂag JEH EaN It = b= ] XelR=t

2PN
scaling_list_data_extension_data_flag Al

)

13}
2PN
scaling_list_data_extension_data_flag 4! Bl
EEEE R DEES BERE 3R

scaling_list_data_extension_flag®| #}©] l?l A5,
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A
é

fu

i

=

scaling_list_data_extension_data_flag”7} 3}7J/A] 14
scaling_list_data_extension_data_flagi= ¢ 2] 2] ¢t-&

A ksl 2ol 2] Aol
Sie ehvbel ATl ALE F2E Qolehol AFEE - glom, 2AAY 2 sE
ER R E R RE xﬂEf NAL 4 EFl(ell: SCALING_NUT)2. & E4 8 4=
01 O] 73_?4 /\;q]ola] 11]/\1_:' ];ﬂo]]ﬂf't Hﬁ]- oﬂ{ﬂ /H]E}; /\;q]O]Tﬂ ‘1]_/_\‘1—_:—:

t o] B a}ebv] B M| E(o]: scaling_list_data_parameter_set)% A 2] € 4= 31,

O|RHH ATAY Y AE HolHE 5 3l

HA, B A= 27dE g 2 E dlolE o i?ﬁﬂ AE 2 24
scaling_Isit_pred_matrix_id_deltaE &7} % 0.2 A 3t7] 93k weha Al bshr}.

AA VVCe| 7 5-, scaling_lsit_pred_matrix_id_delta 21 ¥l 2~ @ A+ Y% H|E
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[393] [3%E45]
scaling list data( ) { Descriptor
for( sizeld = 1; sizeld < 7; sizeld++)
for( matrixId = 0; matrixId < 6; matrixId ++) {
(! (((sizeld=1) && (matrixld %3 ==0)) || (( sizeld==6)
&& (matrixld % 31=0)))) {
scaling list pred mode flag[ sizeld || matrixId | u(l)
if( !scaling list pred mode flag]| sizeld || matrixld | )
scaling list pred matrix _id_delta[ sizcld ][ matrixId ] u(3)
else {
nextCoef =8
coefNum =Min( 64, ( | << (sizeld << 1)))
if( sizeld > 3) {
scaling_list_dc_coef _minus8| sizeld — 4 ][ matrixId | se(v)
nextCoef =
scaling_list dc_coef minus8| sizeld — 4 |[ matrixId | + 8
¥
for(1=0; 1 <coefNum; i++) {
x = DiagScanOrder[ 3 ][ 3 ][1][ 0]
y = DiagScanOrder[ 3 ][ 3 ][1]][ 1]
if (Y(sizeld=—=6 && x>=4 && y>=4) ) {
scaling list delta coef se(v)
nextCoef =
( nextCoef + scaling _list _delta coef+256) % 256
ScalingList[ sizeld ][ matrixId ][ 1 | =nextCoef
¥
¥
3
}
H
3
¥

A7) T 459 27| @) A~ E d)o] g Alel o) E3bE AlE
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[395]

[

3t46]

scaling list pred mode flag| sizeld || matrixId | equal to O specifies that the values of the scaling
list are the same as the values of a reference scaling list. The reference scaling list is specified by
scaling_list pred matrix_id_delta[ sizeld |[ matrixId ].

scaling_list pred mode flag[ sizeld ][ matrixId ] equal to 1 specifies that the values of the scaling
list are explicitly signalled.

scaling list_pred_matrix_id_delta[ sizeld || matrixId ] specifies the reference scaling list used to
derive ScalingList[ sizeld ][ matrixId ], the derivation of ScalingList[ sizeld ][ matrixId ] is based
on scaling list pred matrix id delta[ sizeld ][ matrixld ] as follows:

- If scaling_list pred matrix id delta[ sizeld ][ matrixId | is equal to 0, the scaling list is
mferred from the default scaling list ScalingList| sizeld || matrixId ][ 1 | as specified in Table 7-15,
Table 7-16, Table 7-17 , Table 7-18 fori=0.Min( 63, (1 << (sizeld << 1))—-1).

- Otherwise, the scaling list is inferred from the reference scaling list as follows:  For
sizeld =1... 6,

refMatrixId = matrixId —
scaling list pred matrix id delta[ sizeld ][ matrixId | * (sizeld == 673 :1)

If sizeld is equal to 1, the value of refMatrixId shall not be equal to 0 or 3.
Otherwise, if sizeld is less than or equal to 5, the value of
scaling list pred matrix id delta] sizeld || matrixId | shall be 1 the range of 0 to
matrixld, inclusive. Otherwise (sizeld is equal to 6), the value of
scaling_list pred matrix_id delta[ sizeld ][ matrixId | shall be in the range of 0 to matrixld / 3,
inclusive.

scaling_list_dc_coef minus8[ sizeld |[ matrixId | plus 8 specifies the value of the vanable
ScalingFactor| 4 |[ matrixId ][ O ][ O ] for the scaling list for the 16x16 size when sizeld 1s equal to
4 and specifies the value of ScalingFactor| 5 || matrixId ][ 0 ][ 0 ] for the scaling list for the 32x32
size when sizeld is equal to 5, and specifies the value of ScalingFactor[ 6 ][ matrixId |[ O ][ 0 ] for
the scaling list for the 64x64 size when sizeld is equal to 6. The value of
scaling_list dc coef minus8| sizeld ][ matrixId ] shall be in the range of —7 to 247, inclusive.

When scaling_list pred mode flag[ sizeld || matrixId | is equal to 0, scaling_list pred matrix id
delta] sizeld ][ matrixId ] is equal to 0 and sizeld is greater than 3, the value of
scaling list d¢_coef minus8| sizeld || matrixld | 1s inferred to be equal to 8.

When scaling_list pred matrix_id delta[ sizeld ][ matrixId ] is not equal to 0 and sizeld is greater
than 3, the value of scaling list dc coef minus8] sizeld || matrixId | is inferred to be equal to
scaling list dc coef minus8[ sizeld |[ refMatrixId ], where the value of refMatrixId is given by
Equation 7-XX.
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[396]

[397]

[398]

[399]

[400]

[401]

[402]

[403]

scaling_list_delta_coef specifics the difference between the current matrix coefficient
ScalingList| sizeld || matrixld || 1 | and the previous matrix coetficient

ScalingList[ sizeld || matrixId |[ i — 1 ], when scaling list pred mode flag| sizeld || matrixId | is
equal to 1. The value of scaling_list_delta_coef shall be in the range of —128 to 127, inclusive. The
value of ScalingList[ sizeld |[ matrixId ][ 1 ] shall be greater than 0. When

scaling_list pred mode_flag| sizeld |[ matrixId ] is equal to 1 and scaling_list_delta_coef is not
present, the value of ScalingList| sizeld ][ matrixId [ 1] is inferred to be 0.

97) 545D T 4600 A Bz sl gol, 27U Y w2 o]l A e 22y
scaling_list_pred_matrix_id_delta 21 8] 2= @ &7} 3p/A| 1 G = 5 Qo)
scaling_list_pred _matrix_id_delta 2} ¥~ 2@ 4+ ~AAY I AEE B35t
A= FE 279 @ 2EE Ve S gl ol
scaling_list_pred_matrix_id_deltas 3}/ gol 2loj A, 24 Z o] Z=(4]: u(3))S
A3l 33T 4 9)

S, APSOA 2918 2] 2 elole] 8 Al 1e e apel glo A 72l
2 2E = o] ol AGS E 2 Uk ofel, B E Aol A= A A e
o) E v E el RS A FHsHs Wl wal AHET 2 o) A
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[405]

[406]

[407]

[408]

[409]

[410]
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slice_scaling_list_aps_id specifies the adaptation_parameter_set id of the SCALING
LIST APS that the slice refers to. The value of slice scaling list_aps_id shall be in the

Temporalld of the coded slice NAL unit.

are referred to by two or more slices of the same picture, the multiple SCALING LIST
APSs with the same value of adaptation parameter set id shall have the same content.

same content shall be referred to by one or more slices of the same picture.

range of 0 to 3, inclusive. The Temporalld of the SCALING LIST APS NAL unit having
adaptation_parameter set id equal to slice Imcs_aps_id shall be less than or equal to the

When multiple SCALING LIST APSs with the same value of adaptation parameter set id

Only one SCALING LIST APS with the same value of adaptation_parameter set id and the

A1 478 Fx3H, SCALING LIST APS ] APS 218 A H (=, APS ID

ARYE YER = A8 2 2 A (9l: slice_scaling_list_aps_id)E 7| HFo 2 27| A

g] 2E ol & 235lal )& APS(S5, SCALING LIST APS)9] 7 ~& A| ¢+t

A
T 3

o & PET , A B2 @ 4 slice_scaling_list_aps_id© & 8o =7} Z

SR
SCALING LIST APS ] APS 2|8 4 K.(Z5, APS ID A ¥)5 Uehd 5= 3t} o],
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A2 @ A slice_scaling_list_aps_id9] k-2 54 ¢k 4o 2 A kst 4= )},
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ID(adaptatlon_parameter set_id)E %= SCALING LIST APS NAL &4 2
Temporalld(<7, Temporal ID)= Z 9 ¥ &2Fo] 22 NAL - 2] Temporalld(=F,
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