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FAdatA sl A= 5 T

wol B oA "A o] sFb2e] A, B 2 C(at least one of A, B and C)"+=,
"QAH A "QA B, "A C', EE"A,BE Co oo BE £ (any
combination of A, B and O)"& 2|1 & 5= It} T3k "Ho] & sl A, B £+
C(at least one of A, B or C)"t} "2 o] &= 3}1}2] A, B /5 3= C(at least one of A, B
and/or C)"+= "# o] &= 3} 2] A, B 2 C(at least one of A, B and C)"& | 1| & 4=
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A

Eoh B Ao A AEE = B S = "ol & B of(for example)" & 2| V] 4= )
FA R e SE@EG o2y FAY S 509 A Q=g
o Zrol Aoty A =) ] HASHH E FA9 "o =2 " E

of 0 2 Al gH(limit) ¥ A @ aL, "QIEE} o FHro] e Fre] A= Ak A
I Tk g el S5, B oS o' FAE Aol el Sre] dEe
"ANEG o Sro] Ak A 5= 9l

VA= HIY 2/ A ?}5}740]5} o= Aol A TR -
HHH A AT o]l = VVC (versatile video coding) 37571 7H A5 = HhHof] A 8= 4
Qlt}, kB Ao A A /\] H HPH/ A Al o] = EVC (essential video coding) 3.5,
AV1 (AOMedla Video 1) 3£, AVS2 (2nd generation of audio video coding
standard) B=-5= ZFA| O H| U] @/ F W F(ex. H.267 or H.268 &)l 7RA] ¥ +=
H]—HJ oﬂ ZJ_Q.FA o]ﬂ.

Ao A= BT @/ Aol e thekgt A A o5& AA sk, thE
Aol Yl e A7 AA e ES e 2o 3=
o]

2 5 9
B Aol A 1Y 2 (video) = Al 7S] BEof whE A 9 og/\o]’(lmage)E/]
HEE on| e 5= At T A (picture)i= A WEA 02 £ A7k o] shuo] od/4d-E
HER = B & o n| s, £ ho] 2 (slice)/BF A (tile)> o] 1o A = A 9
AR5 A 5= @ ot Eefo] ~/EFY & sl o] 4F2e] CTU(coding tree unit)-S-
2 = ) st B A = skt o] g ] Eefol ~/Efd R A E 4 Tk
B2 Iy Ul 54 Y & 2 54 g5 & o]l o CTUEY A o olthA

tile is a rectangular region of CTUs within a particular tile column and a particular tile
row in a picture). 371 Bt Y A& CTUE Y] AMZE o] 5L, 7] A2 & o 2 A7)
7] 9] folo} HUH ol & 231, 1] W] Fejul e AE o] 2E s
245 9ste] WA= 5= A TH(The tile column is a rectangular region of CTUs
having a height equal to the height of the picture and a width specified by syntax
elements in the picture parameter set). 7| B} 32 CTUE ] A7  H ol
71 A g2 A e E A E o] A8 @ 45 oste] WA H =
UH| & ZEa1, =o]i= A7) 34 9] ol 9} 5 A = I TH(The tile row is a

rectangular region of CTUs having a height specified by syntax elements in the picture
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A F21(200)= G2 WS- (image partitioner, 210),
(predictor, 220) A A 54 A 2] H-(residual processor, 230), Sl E 2 3
*(entropy encoder, 240), 7}:F-(adder, 250), = B & F(filter, 260) X
(memory, 270)5 Z3tste] 744 = Ut o 557(220)+= 21

(221) 2 JIET o 5H(222)5 8 = vt A A FE A 22300+
(transformer, 232), A} 8} - (quantizer 233), & Ookx}ﬁﬁ*(dequantlzer 234),
(inverse transformer, 235)8 &% 5 At A4 7L A & H(230)>
subtractor, 231)E | E3+a 4= 1t} 7R (250)F &4 F-(reconstructor)
H &5 A4 (recontructged block generator) = =3 5= LT} A<k 44
(210), ¢l 5-(220), Al A 72 A 2] 7(230), AE=Z ] 91519 7-(240),
(250) % AL F060)= AN ek s o139l S

|1 ol Q1ze 14 Ei= Z2AMl olato] T - 31T,
2] (270)+= DPB(decoded picture buffer)& X33 o a1, v A& #] 4 UH A o]
ol sho] 748 55 k. A7) S lo] AE L 2E 2708 el

AT HE R Eﬂ J.'O‘]—ﬁ]— )\E 01

4o e 4& Lo 4&
—{E

A

N D oA cPaPl o || U =1
A

L 4L T

“Léuﬁiﬂmmn}iﬁrﬂééﬂé
L
_GL
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og A) Trb_LS]—H (210)&: o] :/T;l Xl—;q (200)011 o] Ej o]

=
H1 o -,
Y HE 3frf o] 4] 7%7/] - (processing uni )Slfﬁ e oA A 9=,
A7 A F9-& 2 F- Y (coding unit, CU)el koL B 4= It} o] A9 2
FHE 7Y EE {4 (codlng tree unit, CTU) £+= Hol] 29 # 4 (largest coding

unit, LCU) 2. 2% F QTBTTT (Quad-tree binary-tree ternary-tree) <7-Z=°l] w2}

Al A S E (recursively) & E 7 vt o & 5o, st 9 W& A=
B &z vtolv Y B &, W/EE HY g 25 7|9 E 81 9f(deeper)
Aol B I FHER FEE St ol Af-dE B0l HE E

TE7F A AR E L vlel Yy B 4 ‘:g/r’Eb By g 7x271 vzl 484
7 Atk B vtel ] Bl 27 A H8E 5 vk vl ol 2 A

2
%= AT 2Y RS VIREe R F A w}e ;7"/‘ AA7E s E = Sk ©f
B A EAN ue 29 58 F& IR Ao 29 fyle] v HF
FY FHORAREE = 9o, B oo ua 39 41

A 714 & (recursively) B.UF 3H9] 51220 51 FUlER Lo H 49
Apolz=o] A FHlo] M A R QR ARGE 7 ) o VI 2 datel
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SlEd o F PE I HEMPM $HE5)2 MPM X 8] ~E T+ MPM

g AER AAE g vk g MPMo] A A £l 2854 &= A5, U E
o2 BE A= ED o2 BE S HEMPM THE)S A9 8 1 X
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s 243
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5 B ARE AEDG o5 HYE F hHE AN 8= I E
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E5o A8y =X 2 A g5 A goll= EA Fx AE gklo] o] 5 =4
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AGy =X ARE e = MIP S 215 E313 7 At

JEG A RE AR /L= RJED o5 Bty AETE 2 Aol A g
A9 S Sate] lad/tagddl ¢ vt dE o, AEG 5 e AR
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A FARAESE B2 WA JES A S S A

+ o5 Hab= gt uke) ol law A Z

a9 4 A0e) e olay 42

- =
ST Al o 5 RE/EG)E F @Al S5

o5 RE/E S AT 4w, dF Bd AR e 5
= 1=



22

WO 2020/251277 PCT/KR2020/007581

[124]

[125]

[126]

oA7|A, AEZ o & B G H = o & &0 MPM(most probable mode)7} & A}
50l 48¥ =4 olyH gl o]ld F.E (remaining mode)7} 4 -8-% =4 o] L&
Uel = &2 A B (ex. intra_luma_mpm_flag)E 33 5= At MPMeo] & A
E5) 488 = A9, oS PEARERIENG 5 P2 S REMPM FEE)
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REAHE7|MIO R AR EFQIEG 5 EEE A4S 7 9

E3H QIED oS B Y AR« the JejE -l E 7 ok o Oﬂf*'-—, JE
5 Bl AH = QIEG A5 BHYE T stHE XA ek I ED o5 B
Ad AR E x4 9l E}E o &2, Q1Ed} o 5 B }] A B MRLo] & A
E5o) 488 =x E A8Y = A gol= EHA Fx AE glo] o] &5 =X
o] 5 et = F2 S g 73 H.(ex. intra_luma_ref_idx), ISP7} & A &9l
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Ag = 5ol MBS E A EC] 3 B Y& A A 5= ISP B B B (ex.
intra_subpartitions split_flag), PDCP2| 4|8 o| & Yell= ST FH E=
LIPS A& o5 YEtl= W1 AR 5 A= stuE £33 4= Utk
ek AEZ o Y A ET: & )] E-5 of] MIP (matrix-based intra prediction) 7}
A ¥ =A AR E YE= MIP ZH 25 £33 5 3l
oE Eo], QEL d|So] A_H = A5, FH EFS O]Ealr of| = EEE
sto] fA| E5o &5 = A EY oS Fer AAE 5 A ol &
AA = A B2 FH BEex. = Q/EE A2 FH 529 OlEa}
o & B E Q= F7HAR £ H REEE 7[HES 2 &2 ¥ MPM(most probable
mode) 2] ~E ] MPM ¥ E.& T stHE 418 MPM {19l ~ & 7|HEo &
AEe 2 9lom £z MPM FRE(E ZY 2o £ A oke 1A
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219l grol 191 45 A 199 E 5 9k o714, MPM €] 2= E 7k Ee
REEFHE XIS BER T E AL, T 2E0h MPMe] of ek

o I-1
ol gt7| Hthi=, MPM O & 34 &
planar flag) & Al 19 ¥ 8lo] &
A& Eol, Al E5 A &5 =

g Z=7)F s E 7)ol WA E 2 L(not
BEQIA o 12 WA Feley] 9I3tel o).
ANEe} o5 REJFMPM FEE(R Y

) Fol] YA, o d el ol W= Fol 9173 MPM 91 (ex.
intra_luma_mpm_flag)E 7|HF S 2 X|AJ = 4= lt} MPM &3 19] %t 12 & A
S50 i3 Q=) ol % RESLMPM FRE(L Feh 25 o] g2
SEbd 5 gl e, MeM 302 02 A 150 e Eek o 5 2.5
MPM T H 5% Y 25) Well gla= YEd 4= 21 Th not planar flag (ex.
intra_luma_not_planar_flag) 4t 0 iﬂ_zﬂ EZo 3t 2l Ed} o= Ry =9y
rrole yebd 4= 9l notplanarﬂag 1L dA £S5 gk A ED Oﬂﬁ

Rt &9y Revkobd g vk 5= gl MPM?l‘i?*mem idx &
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Q1 2 (ex. mpm_idx B3 intra_luma_mpm_idx), 2l Wlo]d JJEZ o & 2= F R
(rem_intra_luma_pred_mode "=+= intra_luma_mpm_remainder) & 4 o] % 3t }E
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7] ol9lo] A (5)2 HolE QA E(ex. MEHE, T 54 AR

o EAQI WhH O 2 EE = of 58 Ve 4= 2 U(Inter prediction can be a
prediction derived in a manner that is dependent on data elements (ex. sample values
or motion information) of picture(s) other than the current picture). & Al &=l <1 ¥
o 2ol A Bz AP HE A AL 27} rhelv)E e A FoA 4
Ao ol S = EFGEE S oddohe VNt r, A A £59)
el ZE BEe) S A4S ofdlo)e FET 5 Ak ol w, AF o F B0 A
A%E = A Au e G Fol7] Ao T B2 &4 BF ko] $4)
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HIT @/t o] i o & vepdlt

L= 8ol Al HH & gk 139 vl i 4300y ol sl e 4l
T A 02, $S800-2 Tl Z21(300)9] QTE] of| 5-(332)0] olsto] =3ld
AT} S800°0 A H] E 2~ gl oS HARE Hadste] I A8~
LA FES EESE 4 Uz A=1(300)2] dEZ3] v 2 F(310)°]
o] 3t =3 = 4= gt} $810, $820-> Y] . 4%](300)2] TE o Z4-(332)°l
olsto] =& 4= 2141, $830-> Yl AX[(300)] HAFE A ] F(320)°
olsto] =30 4= Q1 a1, S840 Y L F=](300)9] 7HH(340)0l o] st =3

T F2 s =
A =

o REE AAT 3 = AW o] o3 P
ARE 7HEo 2 A BEo o]l QIE o Z Rt A8 5=x A4 ¢
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| 2o W] Rt A gy =R £
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g QlTh lE o & B
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Uay Xz 249 A oS BEg 7wo dA4 559 A ARE
EET 5 A EHS810). ol & o], v A= @A 550 27 BE E
WA REst HeyE A4 WA TR g AES T v A TR g AE
E3E WA FHEC] T s v A FRE AEE 5 glok 4] AEE
At A B 2 B (merge index)E 7| HF O 2 42305 4= Qi) A V] M ETH X
FH T AEE o] g3te] HAl 59 A AR mEFE 5 vk
71 AEE A TR A ARITAA 5o 22 JEE o] &H &
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[171]

[172]

[173]

[174]

3 = WA = glow, W3ty
FAT S ol BB0l YHHE AL 4 3leh. T BRI B
g ste] FAFstE-S 2% AFgE = Al A3} 1l 2bv] B (QP, quantization
parameter) & AH- 3 = 1T}, o) & Ho), 0% 6371719 44 ghel FA5)

sebul B S AR = olow, 7h FArsE shetn B g A ekl ool
ek Tk A A DOl i EAEE) sk E(QPy) 9 SLE T}
AR Al Beh s} sk B QP thE Al HAE 5= 9l
FArst A& WE AR S D27 i, AT EQup) R A, ol 2
Al (C

ZIREO 2 FAEHE ME ARC)E A2 5 Yok o] A3 AN B
e ake] FABhgol 2 S Fato] A 2 g, 2 ol

¥

{t

=S =

I ah= ahnba FIZ2E A4k 3l = vk FAsa 3 2 2o w&
71dk o 2 QF}3} 27 A (quantization scale)©] &2 4 A} =, QP whef
FAs} A Lol mEd 7 vk AE AlF(C)ol FAE A D& A Beho,
o] & 7|Hto & A3t e AlF(CHE REE 5 Ak

A FAS} A S FA A o] G g FAFstE WSk Al C)ell
FA S (Quep) & T BHA, 0] 5 VIHFO R B W Al (CHE €= 5 Utk
| 749 A} shepr g ol whet #3827 A(level scale)o] =EE F° 3o,
FALEkE A S Aol dE AAD & A -GSt ol & V|REe R ol |
AFCHE S5 7 Aot SdE HE AFCH= ¥ 8 R/ FAs)
Ao M o] 4 loss)E fa8te] &&= WS Al (O vha 2Fol 7t Yl
upebA, Qlar Ao M e v 2w Ao M 9 FASHA F FAEE 3

E3 Faparol whef G A E 2l 484 Faba vk
%A &} (adaptive frequency weighting quantization) 7] & o] 8= 4= v} 254
T 7 A Ve Faed R A AR E v a2 A A Eeks
ottt A 32 kel 7S FAbsE v gl ol gakst AA L
W ER ~E ol geto] 74 Fatd At A s v 2 A8 5 A =,
gt A FASE AL FASE DY WEHAE VR o ® U
= 7 Ak o & 5o, AA E59] Atel= Q= AA E59 dA w4
ANTE st fste] AAl 50 288 5 Zvt 1Y d 504, A E
o Sl A of] whe} o} & FA3} 2A DY W EY 27F ARG E 5= vk FE
ALY v EY A= dA3 MEY A B AAdY fEH g0 B2 4
Att Gzt ~ALE MEY = v Fojd 5= Aok w3, Fabag 484
2D S Hsto] At ~ALE W EE o) g Fapbd FAbst A A

ANaw G TSI TG H o] vad FAe A 2EEEH A

O

(o]

_l

4

AHIES

FapE IR 2A Y AR E GRS AALE R B 4 Q.
T GAsl 2 A AR = AA A 2] 2 E o] B (scaling_list_data)E
E33 vk =AY @) =E dolHE rie g (A W) FAtst =AU E
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[175]

[176]

[177]
[178]

[179
[180
[181
[182

— e e

[183]
[184]

[185]

[186]

[187]

[188]

HEZA7 SEE = ol B3 Fabd A A7 A E = AT A
Y AE Holg o] & o 3 AlShE &5 &5 8 L(present flag) A B E 3513t
7 Ak L=, ALY Y AE dolH7EAS wl i (ex. SPS)Ol A Al E HE H
745, B} 519 @ (ex. PPS or tile group header etc) ol A =AU ] ~E
dlol B 7} =4 B =A] o] -2 A Aleh= A K sol ¥ ¥39d o= 3l

&g ukel o], AAIAY 2] A E HolB = FA sk Aol ALEE =
(F3h= 71HE FAksh) A DY M EY AE YER Y] s Alad e = 3l

UEE R AR A o] 27| d Y mjEg 2o AlZ1d ) A1 912 HEVC ®50l
EAeHH, @A VVC F5oll A= E At 18 v VVC 259 A5, U
7eE NadE e A F7HA A o] S

- 2 A" v ER 25 % A 7FA] = OFF, DEFAULT, USER_DEFINED

-EEE tE vl 2 A7 M GFrkel 9 4xd ~ 64x64, A E W] 9 2x2 ~
32x32)

- A7+ e W3 B-5 (TBs)

- 9| &4 YA} sH(Dependent quantization)

- U HE A ﬁ(Multlple Tranform Selection; MTS)
- a1 Al ES Al = E sk W B (Large transforms with zeroing-out high

m

frequency coefficients)

-JAE g A H E5 9E] A (Intra sub-block partitioning; ISP)

- A E 2 E5 719 (Intra Block Copy; IBC)(H A ¥ #| ZZ(current picture
referencing; CPR)&F 1L 5% ¢

- 2. TB Alo] 29| t] &t DEFAULT =AU ¥ v E2 2~ U] EE 212 16

2AAHE v EY AE BE Aol =of o) $F ¥ 3 ~F](Transform Skip; TS) 2

o] 2} ¥ 2H(Secondary Transform; ST)ol| 4-8-%] x| grolofstr}= Ao {2l & of
Elg=

olgtoll M= VVC HEoll A 271d ™ g 2EE A Ashr] 915 49l &

A1l ~(High Level Syntax; HSL) 7-527} AFA| 8] AW @ Th, WA, 2ALH
2] ~E 7} vl 319 5= & A CVS(coded video sequence)©l] thal] 7H-&3tth= 21 &
A A8 Al A F L7F Al 2~ a2 m B A E(Sequence Parameter Set; SPS)E
Sl Al P E 5= Ak 2 vl YT S 78R -, SPSell A

27|90 2] 54 ol EAsh=A & thehiy] 98] 7k Eo) 1ot

g E Q) o] = 3 139 ol YERd 5 3l
T CVSOﬂ st 2A|dY g AEE A 0}71 &) SPSEE| vk sk
Zolt},



34

WO 2020/251277 PCT/KR2020/007581
[189] [3%E1]
seq_parameter set rbsp( ) { Descriptor
scaling list enabled flag u(1)

[190]

[191]

[192]

[193]

if( scaling list enabled flag) {

sps_scaling_list data present flag u(1)

if( sps_scaling list data present flag)

scaling_list data( )

7 29} ol Yepd 5 gk,
]

}
2171 3 19] SPS 21 El 20

e

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

[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 O 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 O.

A7l 1Y %25 FxeH, SPSEH scaling_list_enabled_flag”7}
A2 d = 5 Q) o| & &9, scaling_list_enabled_flage] ko] 191 749
AL G 2E7FABE Algrel] T gk AADE Ao ALEE = AS ERE 4

%131, scaling_list_enabled_flag2] 4ko] 091 4§ AL 2] 2 E7} M3 7| 529
gk 27D A o] AREE A Lapi A vt = ok o,
scaling_list_enabled_flag2] %ol 19! 7 5, sps_scaling_list_data_present_flag”7}
SPSERE vl AladHE E} of| & £ 0], sps_scaling_list_data_present_flag2]
Zkol 191 74 - scaling_list_data() A B} 2~ -2 7} SPSell &4 ¢S Ve a2
sps_scaling_list_data_present_ ﬂag«] Zkol 01 74 -9~ scaling_list_data() 4! &1 2~
727} SPSOll EAl e A] &= HERE o 2

sps_scaling_list_data_present_flag” F &A1 54A] ‘E%S’_Uj,
sps_scaling_list_data_present_flag®] 41-= 022 7542 5= At}

w el w3 gebn] B A E(Picture Parameter Set; PPS)ol| A =2l (-

pps_scaling_list_data_present_flag)7} A 3}/ 2 5= it} o] Fej 17} 718 ¢
74 5-, PPS©l| A scaling_list_data()7} 37 2 4= Q) T}, scahng_list_data()ﬂ- = S0l
SPSoll A EAI 8} LyZoll PPSOllA] 317 5] = 4 -, PPSol| A 9] H] o] & 7}
SPSoll A o] HolElol] -t = ATt v £ 32 27|49 d2E dHolHE
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[194]

[195]

[196]

[197]

[198]

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

3t3]
pic_parameter set rbsp( ) { Descriptor
pps_scaling list data present flag u(1)

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

}

27] 5 3] PPS A8 2o EokEl AE) 2 2 4% 9] A WIE] 2 (semantics) = TFS
T 45} o] thehdl 5 9luk.
[324]

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 flag is equal to O 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.

3% %
AladdE 5 9}5}. ]-g 591, pps_scaling_list_data_present_flag2] ko] 11
S JAxsh= AA 0 AMEE 2ALE g 2E dolE[7F 24 SPSe
olel E4H ~AYLY J2E L ppsell o E4H AALYH JAEES
= A& Ve 5= 1T} pps_scaling_list_data_present_flag 2]
Fhel 091 45, PPSE Fxdhi= x50l AH&H 27A Y 9 2 E o]y 7t &4
SPSell oa 5AE ALY 2ES FUdg Ao = FoES vEd 5 3l
o] o, scaling_list_enabled_flag®] gko] 0¢1 74 -3
pps_scaling_list_data_present_flag2] #k-& 00] ¥ ofofgtr},
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
dlol el Alay 2ol A AR ¥ nke} o] HEE 27|dY ¢ 2E ol 7t
27| A ® HE](ScalingFactor) M| € & =&l A&2 4 )t}

2L H2E= va FAS M EH 2 A7 s VVC EEel A A oE
T ATk ol = v E 59k ol Ve ¢ QU RS v E g 2o T gk A1
H Q= HEVC =0l A 4x4, 8x8, 16x16 2 32x329| 4| 2x29} 64x64 5 X531 5 =
2w A
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[199] [3%5]
Size of quantization
. sizeld
matrix
1x1 0
2x2 1
4x4 2
8x8 3
16x16 4
32x32 5
64x64 6

[201]

A7) 5 AL BE A E v EY A =70 thEsizeldE o8k o)
AL&8te], sizeld, W F-5 9] o 5 E=(CuPredMode), 2 Z ¢
23S o) 8] matrixIld7F TEE 5= vk VA, 1H " 5 9=
21 E], 1 E 2}, 2 IBC(Intra Block Copy) ¥ = AT} QI E g} =9}
IBC === FdetA HTE 7 Atk wepA, o3 Aol Aol sl &4
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+
F 67} o] e 5=

T 62 sizeld, )% 2= 9 A2 ¥ 0E mauixldE HERA R0l
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[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
U 372 =AY Y g~ E do]E(9: scaling_list_data())©l] Tl gk Al B~

29 el B Epd Aot}
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[327]
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scaling_list data( ) {

Descriptor

for( sizeld = 1, sizeld < 7; sizeld++)

for( matrixld = 0; matrixld < 6; matrixId ++ ) {

if( ! ( (( sizeld == 1 ) && ( matrixId % 3 == 0 ) ) ||
(( sizeld == 6 ) && ( matrixIld % 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_dc_coef_minus8[ sizeld — 4 ][ matrixId ]

se(v)

nextCoef =
scaling list dc_coef minus8| sizeld —4 || matrixld | + 8

}

for(1=0; i <coefNum, i++ ) {

x = DiagScanOrder[ 3 ][ 3][1][ 0]

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

if (1(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

[




39

WO 2020/251277 PCT/KR2020/007581

[206]

[

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 ][ 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 ][ matrixId ] as follows:

—If scaling_list pred matrix_id_delta[ sizeld ][ matrixId ] is equal to 0, 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 = matrixld -
scaling list pred matrix_id_delta] sizeld ][ matrixId | * (sizeld == 6 7 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 O to
matrixld / 3, inclusive.

scaling list dc_coef minus8| sizeld ][ matrixld ] plus 8 specifies the value of the variable
ScalingFactor| 4 || matrixld ][ 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 || matrixId ][ 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.

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.

bl
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[207]

[208]

[209]

[210]

[211]

[212]

When scaling list pred matrix_id_delta[ sizeld ][ matrixId ] is not 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 scaling list dc coef minus8[ sizeld |[ refMatrixId ].

scaling_list_delta_coef specifies the difference between the current matrix coefficient
ScalingList][ sizeld ][ matrixId ][ 1 ] and the previous matrix coefficient
ScalingList[ sizeld ][ matrixId J[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 ][ matrixld ][ 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.

A7l TR E 8 FEeHH, 21U Y g ~E ol H (¢ scaling list_data())E
FZ317] el A, 136 A ZEEe] 6714 o] B sizeld B 05 E 5714 9

matrixIdol] THal, =AU E ¢ 2 E ol B = 2x2 A2t A F H 64x64 7wt
Aol AgE g At L ogol, 2AYE S AEQ] glo] Fx AALH
g 2E o gli A EA o5 Ve ] o8l S el
scaling_list_pred_mode_flag)7} 3}/d = 4= o} F2 2AAH gl ~E=
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 &
Y 2E ol = gAl A er Aliddd 5 3l
scaling_list_pred_matrix_id_delta”} 031 7 -5-, 3£ 9 LHZ] 1201 YFEF nvfe} ol
U2 E 718 71 DEFAULT B.E7) A€ 4= 9l
scaling_list_pred_matrix_id_delta®] T2 ¢kl 749, /‘17] % 89| AWl g £of
U ebe vhe} o] refMatrixId7F WA AA = »]E}

YA A Al LE "ol A, = USER_DEFINED F.=of| A, Al 1 & ¥ = Al 579
H N7 AA AAE 7 dvt. A E5 Aol = 2x2, 4x4 R 8x89] ¢
BEAFEl A" E 5 vk 8x8E. T T AFo] = 9] 9, = 16x16, 32x32
2 64x64°] 735, 6470 o] AlFETro] AlILE " E 57 AT} =, 8x8 V]

EY A7 A TG H AL YA AlFEL 7| & v EY AR e JAEHE
o]

Ur S ¥ 93= ScalingList[ 1 ][ matrixId ][ 1] (i=0..3)2] HZE k& Yeld o

of o .

[359]
i 0 1 2 3
ScalingList[ 1 ][1,2,4,5][ 1] 16 16 16 16

t}& # 102 ScalingList[ 2 ][ matrixId ][ 1] (i=0..15)¢] UZE & Ve o
of o] .
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[213] [3£10]

i 3 7 9 Jwfirf12]13]14]15

ScalingList[ 2 1[0..5][i1[ 16 [ 16 [ 16 [ 16 [16 [16 [ 16 [16 [ 16 [ 16 [ 16 [ 16 [ 16 [ 16 [ 16 [ 16

[214]

[215]

[216]

[217]

[218]

[219]

[220]

t}& 3 118 ScalingList[ 3..5 [ matrixId ][] (i=0..63)9] U ZE 35 vehd

o ool

[3E11]
i 0 J1 [2 [3 456 7 [8 ]9 Jwojujn 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-16 0 [1 |2 [3 a5 |6 |7 |89 [w0ojuln 131415
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 [8 9 [1w0ojnn|n2 131415
ScalingList[ 3.5 ][0-5][i] | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 16 | 16 | 16
i48 0 [1 |2 [3 45 |6 7 89 0|12 131415
ScalingList[3..5][0-5][i] | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 16 | 16 | 16

t}&- 3 123= ScalingList[ 6 ][ matrixId ][ 1] (i=0..63)9] UZE & Vg o

of o] o}

[3£12]
i 0 1 [2 3 [4[5 76 7 [8 o [oJulnfijulls
ScalingList[ 6 1[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 ]6 |7 |8 |9 [wo|uln2|i3][1a]1s
ScalingList| 6 ][ 0,3 ][] | 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 [lo|ju|n2[13|14a]15
ScalingList[6 ][0,3][i] |16 |16 | 16 | 16 |16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16
i-48 0 [T [2 3 |45 ]6 [7 (8 ]9 [lojulnli{ulls
ScalingList[ 6 1[ 0,3 1[i] |16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 | 16

gk el Zo| U R E ~AAY g ~E dlolH & 2Ad Y
W E](ScalingFactor) & =& 8=t A8-2 5= AT}

521w o] 2 AU FE ScalingFactor| sizeld |[sizeld][ matrixId ][ x ][ y ]

(AA71A, x, y =0..( 1 << sizeld ) - 1) 3= 471 % 50 LEFA ¥ 4= sizeld 2 A7) %

6° YEFA ¥ 4= matrixIdell whet 27 A AE o mjd-g el 4 9l
U 3 132 =3t dZ2E 2AdE g 2EE 7o 2 Falgl e ~
A7) Wl AA DY A E B oA 52 e Aot
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[221]

3E13]

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

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

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

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

y =DiagScanOrder[ 2 ][ 2 J[1 ][ 1]

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

ScalingFactor[ 3 ][ 3 ][ matrixId ][ x ][ y ] = ScalingList[ 3 ][ matrixId ][ 1 ]

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

y =DiagScanOrder[ 3 ][ 3 ][i ][ 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+j ] =
ScalingList[ 4 ][ matrixId [[i] withi=0..63,j=0..1,k=0..1, matrixld =0..5,
x = DiagScanOrder[ 3 ][3 ][1][ 0 ], and y = DiagScanOrder[ 3 J[3 1 ][ 1]
ScalingFactor[ 4 ][ 4 ][ matrixId ][0 ][ 0] =
scaling_list dc_coef minus8[ O ][ matrixId | + 8 with matrixIld =0..5

The elements of the quantization matrix of size 32x32, ScalingFactor[ 5 ][ matrixId ][ ][ ],
are derived as follows:
ScalingFactor[ S || 5 ][ matrixId [[ x *4+k [y *4+]]=
ScalingList[ 5 ][ matrixId [[i] withi=0.63,j=0.3,k=0.3, matrixIld=0.5,
x = DiagScanOrder[ 3 ][3 ][1][ 0], and v = DiagScanOrder[ 3 J[3 J[i ][ 1]
ScalingFactor[ S ][ 5 ][ matrixId ][0 ][ 0] =
scaling list dc coef minus8[ 1 ][ matrixId | +8 with matrixIld =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 ][y *8+)]=
ScalingList[ 6 ][ matrixId ][ i ] withi=0..63,j=0..7, k=0..7, matrixld = 0, 3,
x = DiagScanOrder[ 3 ][3 ][1][ 0], and y = DiagScanOrder[ 3 ][ 3 [[i][ 1]
ScalingFactor[ 6 ][ 6 ][ matrixId [[O ][ 0] =
scaling list dc_coef minus8[ 2 ][ matrixld | + 8 with matrixId =0, 3
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[222]

[223]

[224]

[225]

[226]
[227]
[228]

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

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

ScalingList[ 5 ][ matrixId J[1] withi=0.63,j=0.7,k=0.7,

x = DiagScanOrder[ 3 [[3 ][1][ 0 ], and y = DiagScanOrder[ 3 [[3J[i ][ 1]

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

scaling list dc coef minus8[ 1 ][ matrixld ] + 8

A}7E8 2171 9] A} M2 o] hakel, sl Wi o] A A
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 X sizeldHoll whe} 2~AL " AH o] wid & vepbd = 1o, o5 &
140 A ¢} o] =& = 4= 9},

[¥14]

ScalingFactor| sizeldW ][ sizeldH ][ matrixIld ][ x ][ y ] can be generated by
ScalingList[ sizelLld ][ matrixId ][ 1 ]

with sizel.1d = 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 J[i ][ 1 ]. k=
min(sizel.Id, 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/ratioH) +
(x*ratioWH)/ratioH]],

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

AMZEE A7) o] GRS | E Am v 27 E RS A E giEl Al R

-y>32
-HUEGE TUE UZE M8 722 99 5% ¢Far, (I<<sizeldW)==32 2 x >
16
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[229] -UFIHEE TUE Y ZE RS v ® 99 5 4] 251 (I<<sizeldH)==32 2 y >
16
[230] the E 15 %3 vl EE A 7)o uhe} sizeldW 2 sizeldHE e
A o o] T,
[231] [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
[232] Tk A o2 At AU gl A E oo Bl (o] scaling_list_data()):= thS &
163 4 Ae s g2 J s 3 173 ZS A ME S 7[gre g dgE
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
fEY A AU A Fo] EE AL, o] A e £S5 WA &
159} FdstA Y FARSE AA7F A8 7 ot
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[233] [3%16]

PCT/KR2020/007581

scaling_list_data( ) {

Descriptor

for(id =0;id <28;id ++) {

matrixSize=1d <272 (id<8?4:8)

if( aps_chroma_present_flag || id%3 ==2 || id == 27)

scaling_list_copy_mode_flag| id |

u(l)

i[( !scaling list_copy_mode [lag[id])

scaling_list_pred_mode_flag]| id |

u(1)

id = 0 && id != 2 && id != 8)

if( ( scaling_list copy_mode flag| id | || scaling list pred mode flag|id]) &&

scaling_list_pred_id_declta[ 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 ]

3

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

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

y =DiagScanOrder[ 3 |[3][1][ 1]

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

scaling_list_delta_coef] id || i |

se(v)

nextCoef += scaling list delta coef] id || 1]

b

ScalingList[ id ][ 1 ] = nextCoef
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[234]

[235]

[

%17]

scaling_list_copy_mode_flag| id | equal to 1 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 id delta id .
scaling_list_copy_modc_flag| id | cqual to 0 spccifics that scaling_list_prcd_modc_flag is present. When not
present, the value of scaling_list copyv_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_deltaf id ].
scaling list_pred mode flag| id | equal to O 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 0.

scaling_list_pred_id_delta] id ] specifies 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)

matrixSize = (id<2)?2:((id<8)?4:8) (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.

— Otherwise, when scaling_list_pred id delta[ id ] is equal to 0, all elements of ScalingMatrixPred are set
equal to 16, and ScalingMatrixDCPred is set equal to 16.

—  Otherwisc (cither scaling_list_copy_modc_flag| id | or scaling_list prcd_modc flag] id | is cqual to 1 and
scaling list pred id deltalid] is greater than 0), ScalingMatrixPred is set equal to
ScalingMatrixRec[ refld |, and the following applies 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 ScalingMatrixDCJ[ 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 O.

scaling list delta coef[id J[1] specifies the difference between the current matrix coefficient
Scalinglist| id |]1| and the previous matrix  coefficient  Scalinglist]id [J]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.

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

ScalingMatrixRec[ id |[ x ][ v | = ( 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 || v | shall be greater than 0.
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[239]  VCLoA &= 1 78 HlolEl(5etol 2 HlolB)E *338l= VCL Hl ol H &
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 ¥ 3l= v g A E = FAte] t]ay
Ao H714 o 2 F 2 $F SEI(Supplemental Enhancement Information) ™ Al | &
A 4 ATk

[240] NAL® A = VCLol 4] A4 ¥ RBSP(Raw Byte Sequence Payload)®l 3l T
AH(NAL 54 3l thE 718ke] NAL 548 A4 g 4= it} ol u), RBSP=
VCLOIM A E &efol 2 Hol B, spetu| B Al E, SEI WA A] 58 23ttt NAL
F4 ElTl ol = sl F NAL 5ol #39H¥ = RBSP tll o] B of] uje} 574 ¥ = NAL
FH B ARE x3E 5

[241]  HE3gH NAL f4%- VCLol A4 A14d ¥l RBSP®| e} VCL NAL i % Non-VCL
NAL 4% o2 52 4= 9lt}h, VCL NAL F & 4ol that A 1 (&eto]»
dlolB)E 2 3ataL 3li= NAL 5= 212 5= 813L, Non-VCL NAL =
FAE A str] fstel 4% R (I e Al E = SELH A ADE
E3FeEaL = NAL #-5S& ov| ek 5= Qi

[242]  VCL NAL %, Non-VCL NAL -4 - 3} 9] Al =81 9] to]¥] 7 4ol u}e} &t
ARE ZoM HEHAE T8 dsd 5= St o2t NAL 752 H.266/VVC
9} ¥, RTP(Real-time Transport Protocol), TS(Transport Stream) &3} -2
2 A Holy ez A s g UEYAE Bl AF5E 5 3

[243] <2 ¥uke} o] NAL f-512 8§ NAL 4l ol #3515 = RBSP Ul o] H
Z(structure)l] wHek NAL 51 BF gl ol 544 = 1o, o] 213 NAL 4
Bl the A Hi= NAL &4 & tfol]l A= o Al2d "= 5= gl

[244] & o], NAL 5l o] @7dol &k JH (&etol 2 volB)E E a4
of 3ol whe} =1 A VCL NAL -5 BF) 2 Non-VCL NAL 5 BFQl 0. 2 #-/2
4= JTF VCL NAL f- B}l VCL NAL f-H 0] £3ls6li= 2 Ao A2 9 57
Sol meh BF2 4 912, Non-VCL NAL #- EF]-& deln| g Al Eo] EF
ol wek i 7

[245]  ©F&3= Non-VCL NAL % BfFjo] £ gtehs= stebv| g A Eo] 5 5ol nhef

i
o H

T
L
rtd
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S ¥ NAL 74 B o] < ool
[246] - APS (Adaptation Parameter Set) NAL unit: APSE ¥ &-3}= NAL 4l ol off ¢
2
[247] - DPS (Decoding Parameter Set) NAL unit: DPSE 3 3}15F= NAL #-4 ¢l tf ¢t
2
- VPS(Video Parameter Set) NAL unit: VPSE- E¢8}= NAL -4 ol th gt Bl
- SPS(Sequence Parameter Set) NAL unit: SPSE 3£ 313}= NAL #4 o] o) & gl <
- PPS(Picture Parameter Set) NAL unit: PPSE- 3 $15F= NAL f-4%l ol o gt B} ¢
- PH(Picture header) NAL unit: PHE- ¥ ¢}6}:= NAL -4 ol t) gt Bl
Aegt NAL 745 BN 52 NAL 7 B2 s A8 AR5 7,
2B 2~ A H = NAL 43 &l 24w o] A1 ‘%]% T k. 7, 7]
ATEl 2 A B 3= nal_unit_typed 9= 2.2 NAL A E=-2 nal_unit_type
}o;l_ EXJQ 2= o]ﬂ.
[253] SHH, A gt vhef o] shube] I = R Sefol A5 E3e 4 9lom,
3}‘/}9] Zafol 2= ol 2 F Y] B Sdfol A~ HolHE 23 AN
,ofvke] I W) Bm o] Lefol ~(Edho] 2 &Y B £eto] 2 H ol B
?;’;1 of thate] shvte] I 3|t 7 o] FrHE 4= vk I A 3T A 3
B 2)= Ao g er A48 5 = AR/ EHE 2
A BY 15 ool BE AR &8 B giAE 5 ok E3
A A BY 15 FltE ol 2~ F] e H A HURE &8 B
A= 3

2= 0]

[254]  &dfo]~ oﬂlﬂ(éﬂ‘rﬂ* S| A 2= Sefo] o 32 o7 A 83
A= QR /oA E & 23S 5 9l T} APS(APS 41 ¥ 2~) X 3= PPS(PPS
ﬁ‘ﬂiﬁk shuf o] o] Sefol 2~ HEE H Ao FF A o2 483 5 9

5 32315 5 At} SPS(SPS 21 Bl 22)3= sl o] AFo] Al o

TEHoR A8 4 o= AR ar| e S 23E 5= QT VPS(VPS
AE 2= U5 ‘u’ﬂ olofo] FEA o7 A3 U= ARG HE £33

A TF DPS(DPS Al B )= B U] @ Hute]] 54 o7 483 4= 9l
AR/t B & 288 4= 91t} DPS+= CVS(coded video sequence)2]
7] ¥ (concatenation)®ll TH H A H/utelu| B & X3S 4= ) B Aol A A9
o] 2 A B 2~ (High level syntax, HLS)2} $F-2 “J-7] APS 2181 2~ PPS A1 ]2 SPS
AVE 2 VPS A8 22 DPS A8 2 5] &t A8 2 Sefol 2~ &Y A8 A 5
Ao shvE E3s 5 odoh

[255] 2 Aol a2 Ao tad AA R QA EHo R EAEY HH R
A2 E = QMY AR E I o SEMYE 3d R, A EHIE
Oﬂf AR, A7 7“& ANFZ FAH JR TS E3e ol e}, &fol X~

| £3H AE, T g v]o] 39 A E, APSoll £3+¥ A W PPSO
2ekE A B, SPSe 55% AR, VPSell ¢ AW L/Ei= DPSol ¥k

[248
[249
[250
[251
[252

—t e e e

_1

;V“: re e > EN
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[256]

[257]

[258]

[259]

[260]

BE E3E 5 Aok =@ QY] gte 4HE NAL f sltlel 4ns
k) o)

HA, APS(Adaptatlon Parameter Set)i= VVC 339 4] ALF(Adaptive Loop
Filter) 2} LMCS(Luma Mapping with Chroma Scaling) A 2}& 913t A B &
AE et AR ¥ 5L QITh g APSS= THE ol B (5, ThE Al E
T2)E AFshed AFEE USRS & 7 e 2 E 7HA AL )l o), &
A= T Vs FARE HEl AFEE = ALY Y AE HolHE
APSE &alo] ab /A d ®ohs W 2 Al ekt

27908 2] 225 wlo|El iz b vfok ol W3l A3 4ol A
AL S TR T G A LA A 0l 2

A9} 7} )4 ol A% By B 2EY S gt
A A Oﬂi, U 3182 A9 g AE dlolHE AFsh= AMEH =
APS(adaptation parameter set) 7522 A o & Y EFH T
[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( )

else if ( 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(l)

rbsp trailing bits()

1
¥
271 35182 APS Al 8] 2of) Z3hE A el @ A E o] AW E 2 (semantics) T

e F 199} ol vhekd 2 9
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[261]

[262]

[263]

[264]

[265]

[266]

[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

= gH, APSOll Al aps_params_type A1 ¥~ @ A7 9pAd/A| 1E H E = Qo
aps_params_type-> U= 3£ 20°] YERA vE9} ko] APSell A 5] = APS
speful B o] BF Q1S e 5= At aps_params_type 2112 @ A= APS
el e EF)] A H = APS BFY A R ekal B9 4=l

& &0, th& 3£ 202 APSE S&ll AFE 5 9= APS g H o B &
L ERU = el Al o] Az, 7 APS 32| B] BF Y-S aps_params_type9] gkl ol -3l
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
X713 208 F25HH, aps_params_type= 3l & APS 2| Bl & ol ¢ gt
ez 9 4 4= T aps_params_type @] gko] 091 7 -5-, 3 APS EF ] &
ALF_APSY & 3li1, 3l & APST= ALF Hlo|EH & Y& 4= 3l oW, ALF tlo|E =

AE/ZE AT ES =537 9% ALF e e 52 238 4= 9t}
aps_params_type$] 4ol 191 75, sl & APS EF1-> LMCS_APS¥ <= 9131, 8l &
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APS:= LMCS Ho]E & W& & 2121, LMCS H] o] E &= LMCS = 2/31&/vl 3
AN 15 nZ35H7] 918 LMCS 9t H &2 2818 4= 1T}, aps_params_type 2]
#lol 291 45, sl APS B}l SCALING_APSY 5= 91iL, &l d APS+=
SCALING #] = E Ho|B & Y& 5= 2121, SCALING ¢] £ E Hlo]Bl= F-3}¢
71Hk FA 3 ~AYE M EY 2/ aA DY A/ AAYY HAES] gE
LEety] e 2AYE B AE oy en e ES 23S 5 T

[267] of| & 0], 7] & 18949 o] APSOl| A aps_params_type A B 2= @ A7}
I e = 4= 9LaL, ol aps_params_type©] #kol 05 YERH = A 9-(5,
aps_params_type®| ALF_APSE YE = 74 9-) ALF Hl©| B (5, alf_data())7}
A1 " 4= T} B, aps_params_type©] ko] 12 YER = A (5,
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)
2L 2| 2 E H ol (S, scaling_list_data())7F 3Hd/A 1E 2 o= Ut

[268] 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 g e 1e}al B 4 Qlt). ol & £, aps_extension_flag] 4ko] 021
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
74 5-, APS 24 tl| o] B] & 2l Z1(aps_extension_data_flag)”} APS RBSP 4! & 2~
T-Zol EAEE vEr 7 St

[269] aps_extension_flag 2 B 2~ Q@ A5 7|HEC 2 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 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

[270] Ak upel o], F A9 A Ao mEH AA AR g~
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
FEA0E AAUAdY HAE HolHE UE 7 AUTh =, & 5419 A A Ao
2 AAAY 2] AE HolHE T3 APSS 725 AFE S o T

[271]  FH, AA VVC H oA 2A AT 2] 2 E H o] B (=, scaling list_data())2]
AL-8-& W A SPS(Sequence Parameter Set)ol| A AL g ~E dlo]E 9] 7}&

& Yeh = S8 1(S, sps_scaling_list_enabled_flag)7} & A 8t = A &

7IHbo 2 A A€ 4= glr) gk 7] &2l Z1(=F, sps_scaling_list_enabled_flag)7}

im
=
°
o
il
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ool B¥ = A (5, 2AYH g 2E Holg 7 7E-e-& Ve = 24,
1 == Zel A9, & W 1(S5, sps_scaling_list_data_present_flag)”7} 3}/ 2

[272]

[273]

[274]

[275]

[276]

2|
AT}, WS sps_scaling_list_data_present_flag7}F Slof| o] &% &= A 95, 2ALH
g A~ E o] E]7} SPSell EAEHS Y= A2 A, 1 B 8 A9,

2A A 2 ~E ol H (S, scaling list_data())7} 3+ 5 ot =, €A vvC
Fol M= 2AYE 2l ~E do|H & SPSell A Al 1d ®skar ). o] A9,
SPS7F A 32 7HeshA shal dutd o2 o2 AgHE t)ay
ERA 2 FHANEE Y HE ESo AAYY HEH A4 Hdd
ARE 27 AdY Y 2E HolHE AEshe slol B2 8% 4 vt v =y 7}
SPSo| Al =AU H g ~E tlo|H & AL H, i &= 2AYYE g AE
HolH 27 58 ARE A4t fs s G vy & g2
a7k dar g W 55 va o ALgE w7bA] AV ARE FA R

2 a7t uhelbA, o]

g o A o /Al 1 E = o] o] EaA A g Ut o)), & E A E
ALY Y AE HolHE a4 o= aid/A 1d g str] A aA] Al 4]
TZE A qkettl,

A A2, 2D d2E dolHE g9 ad A E 2l SPSETE
/A 1 d ek A] ¢kar, Bl 5H9] 2 E A e <91 PPS, Bl 1E &,
Zefol 2~ FY] W/EE AAdgt Frlol A o /Al 1d F e ¢ YRS gt

A& Eo, tha L 217 Zo] SPS A H A5 A = T} ohs # 212
cvsell gt 2~AUdE g~ EE AEstr] 98 SPS A8~ A o & e
Zlolt},

e}

o
K

i

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

TR

ating bt daie W%ﬁ%—ﬂw wll)

FEEY

fll

o

EHS G

}
A7) 3219 SPS Al Bl o] 3k AlEl ~ @ A5 AJulE A= U e
ol Ve 4= 9l

[3£22

kx|

229}

scaling_list_enabled_flag equal to 1 specifies that a scaling list is used for the scaling
process for transform coefficients. scaling list enabled flagequal to O specifies that scaling
list is not used for the scaling process for transform coeflicients.
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225 #2354, SPSOI A scaling_list_enabled_flag 21 & 2~
g = 5= )T} scaling_list_enabled_flag A B 2~ Q A& 1 40|
B IOR SAUY ALEA AHEEA LT e 5
AT}, o & =91, scaling_list_enabled_flag®] ¢kol 1] A5 =2A|LH 2] =2E7}
WA gk Algol] gk A D Aol ARE¥ = S-S YER AL
scaling_list_enabled_flag®| ¢to] 021 -5~ ~A| A& 2] 2E7}F AHEF Aol off $t
27D E B ol| AFE¥ A S Ve 5 9

[278] <7, scaling_list_enabled_flag 21 ¥} 2~ @ A= /\?ﬂ 19 g~ 718 Sy adu
2 = 9l a1, SPS(FE= SPS #'E)oll A Al 1 &= 5= glv) oA @3], SPS
| ol Al A1 ¥ ¥] = scaling_list_enabled_flag®] 3k 7|HEC 2 &l SPSE
ek CVS el A ol thatel /1B 02 2AAY B 2ET} A E o
A= 47 Ak 12 AL, SPSE.U 5k #l (el PPS, BFY 15 ST, -g—a}o]#
F] W/ ohe e Ful)ol A F74A R 7HE Y s Al g ¥ ek
27 O AES 5SS 9]

[279]  As=ghule) ol B Ao o ’%17\1 of o] b= SPS Bl A= =AY
2] 22 E(scaling_list_data())E 21 A 02 A|Z1d e A] a1, ~ADH HAE
7HE = EHZl(scahng_hst_enabled flag)RF WA H o2 A ad st es A2
AT}, o] F, SPSell A 9] 718 52l L(scaling_list_enabled_flag)E 7| WF O 2 5} 9
Al ME oA JEH A 02 ~FA A H 2] 2 E(scaling_list_data())E Id e

ATt whebA, 2 A o A A ool whEE AL H A E HolH 7 AS 4

2771 A7 ®21 2

ot

m

o
Faeol whe s/ 1HRE S gonR noh wd EES FPAL 5 Ak
280]  FH, ALY e HolEe] 4 FF R A fF= E Slol ol

=
< @ ZL(tool enabling flag)e] &A1 & 23102 ﬂﬂ} 04 1M, 5 ?loﬂ ol &
sl S ool "
scaling_list_enabled_flag 21 &1 2~ @ S|
scaling_list_enabled_flag 21 B 2~ @ A3 27
UepH o Z ] AA|dE g AEE ¢loo]E
S}, czeiu, o £ o 2eiol o ek 7 Ae)
& Al CVS(coded video sequence)®] T T of] ARg-% 31 91 4] oF

ok As
v Zy ol Al &&= Al e =l “L(constraint flag) 7} 21 o] oF gt} ute A, B
A= 2AYE Bl 2E dolEld ik Al e e 17 A8 v = WS
Ny
[281] A AAHE, T3 232 A ZYLE AE St 2AUE g AE HolHE
Alzrd sk A e (o] duk A ek g5 A eyl o & ekl
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[282] [3%:23]
general constraint_info( ) { Descriptor
no_scaling list constraint flag u(l)

[283]

[284]

[285]

[286]

[287]

Q A~ 52| Al ¥ ~(semantics)i= Tl &

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 0 does not impose a constraint.

A7 %23 W 7245 Fxshd, Al gk 22l 217} general_constraint_info() &
Fa| A w2/ A 19 ® = 9= 9lU). general_constraint 1nfo()% A"l Alst AR =
T A 15 #e ARE AAHE F Ut o E Ak Fef 12 A
no_scaling_list_constraint_flag A ¥ 2~ § A&7} AREE = MU} 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_flag 2 812~ @ 4 9] gho] 091 4§ A gto] gl S-S
et = 9l
ghd, =gt U}g]r ol E- A AAjeo) = AA LY g 2E HlolE =
AsH F25 SallA ADdE 7 Aot o] upe}, & FA= Eefol 2~ FH U E
TalA YA IEEE e AU E G AE HolH o 72 E AFg
047]7\1 Sefol 2~ Ful = Y 1F sl 2 A A" 7 a1, B I A U R
1_9. = q];q]&] )\E o]ﬂ.
o A2, T8 25t 22A A% 2] dlo]El 2 A1

Zelol 2 au] AEl 2] o o & el

O

ot
Ot

b1 9]

rot




55

WO 2020/251277 PCT/KR2020/007581
[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(l)

if( slice_scaling_list enabled flag)

slice_scaling list aps_id u(s)

——

byte alignment( )

1
y

247 5 259) <ol 2= U] AV B o] EIE AE 2 Q2T ] ARE s
ohg ¥ 263 ol thebd 4 glek.

[3%26]

When present, the value of each of the slice header syntax elements
slice pic parameter set id, slice pic order cnt lIsb, 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.

A7) 25 9 268 FFeHA, £Eko] 2 F Y ol A slice_pic_parameter_set_id
AE A 9 A7 Iﬂr/‘o]//\] ‘%]% ZF T}, 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 2] #kS- ‘/}E]- T3
slice_pic_parameter_set_id2] k- 0 U] %] 63 *H 9| ol lofof str}

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 F ] A e 2o A o 5 Uit o 7] A, Sdfel 2 v = B 2%
ez A dd 55 oL, B A A o2 8 B iAdld 5 ATk

[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 wvalue of each of the slice header syntax elements
slice_pic_parameter_set id, slice_pic_order_cnt lsb, 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 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] ek Lehol 2 Y ol A slice_scaling_list_aps_id 21 ¥l 2~ &
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] o], slice_scaling_list_aps_id 21 Bl 2> Q@ A& -9 9 218 (55, SPS)°ll 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

2
N

:



59

WO 2020/251277 PCT/KR2020/007581

[308]

[309]

[310]

[311]

Olt

< 3h= & 2(9: scaling_list_enabled_flag)7} 1ol o] &% H I} = 4=

, e gk 35 2500 yrebd ke o] 9] w4 B (=, SPS)ell A

+ scaling_list_enabled_flag N Bl @ A5 7|WEo 2 | 319

Setol 2 FH Tz A Frhel A Fxd 2ALY 2B

}5l= APS ID(4l: slice_scaling_list_aps_id) 4 2.5 34 & 5= l ),

A DdE g AE tolEHE A 29 dsy] 93] E549 APSE

el A etsir) 013}01]7\1% - EA ] A A Ao of e}

ol El % Eabehis B o] APSIDE A A 0m A 1ug e
]mmo H]E/\EE] U‘]X(merge) cd- %Lz,:o]

& E29% 559 APSE AHESte] 271U Y Bl 2E 1 lEiE

§t &dfol 2 Fu] AlE o] o o & 4%%40V11*ﬂﬂ

U I SUE AAE 5 QAL B A HU R 8 e tiAd
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slice_header() { Descriptor

slice_pic_parameter_set _id ue(v)

if(scaling list enabled flag) {

slice_scaling_list enabled flag u(l)

if( slice scaling list enabled flag) {

num_scaling_list aps_ids minusl ue(v)

for(i=0;1 <= num_scaling list aps ids _minusl;i++)

slice_scaling_list_aps_id[ i | u(d)

byte alignment( )

1
5

P>

371 1299 £efol 2 FY] Al o) 23 Al

ohg 303 o] ekl 5 9l
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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[ 1 ] 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
AEN 2 @ AT I /A 2D " E G Q)T slice_pic_parameter_set_id 2 8 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 2 SH7] 918 A H 2 pps_pic_parameter_set id9] e ek
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.
Y= PPS ID g H.efal 3 = gt}

gk, &e}o] 2 3§ T ol A slice_scaling_list_enabled_flag A B2~ & 47}
/A 2d HE 5 ) slice_scaling_list_enabled_flag A B 2~ G 4~ 3= & )]
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, 13k 008 f-3E 4 )

o], slice_scaling_list_enabled_flag A B 2~ @ 4 3= A9 &8 A Bl (=,
SPS)oll A Al1dH ¥ = scaling list_enabled_flag 21 ¥l 2~ @ A5 7|Hl o 2 314
AT AAQE 7 Ut dE , SPSoll A A1 H
scaling_list_enabled_flag 2] %}O] 191 A5, A9 ddlo A ~AdE 2] ~E

tlolH 7} 7HE st 5 A | 49, Setol 2 &t ol A
slice_scaling_list_enabled_flagE 3}/ 81, 8l & &efo] ol A A A
g AEE ARG AAUE BH S P TA ARE AT 5 AT
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[316] Eeh & eho] 2 &Y ol A num_scaling_list_aps_ids_minusl 2 B2~ @ 47}

[317]

[318]

[319]

[320]

[321]

/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,
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[322]

[323]

[324]

[326]

[3%31]

pic_parameter _set rbsp( ) { Descriptor

pps_pic_parameter_set_id ue(v)

ue(v)

—pps—seatinglist—data—present—flag #(h

}
%471 3 318 PPS Al Bl 22o) E3HE A el 8 45 0] AWIE A= vhg 3 329
ol vebd = Sl

]

[3£32

™

A7 331 % %325 F&sH, PPSOl A AAIL Y g AE HolHE
Hal7] f1gk AR, o 71l pps_scaling_list_data_present_flag 21 ¥/~ @ 4~ &
st 5= AT}, pps_scaling_list_data_present_flag 21 B} 2~ Q A~ 71 gko] 0914
191A4] o] F-E 7|¥E 0 2 pPSof| A A AH 2 2 E tlolB & A 1d % 8Fi=A]
AR5 el 5= Qi) ol & £, pps_scaling_list_data_present_flag 2 B} >
of kol 191 4%, PPSE Fx8h= A 50l AHSH = 27U W 2l 2B

tol B = 24 SPSell ol &l A/ H AL g ~E L PPSel| o 3f %4 %
2 DY Y AE dolHol 7] &s5te] EE s YERE o
pps_scaling_list_data_present_flag 21 & 2> @ 4~ 9] gho] 091 4 5-, PPSE #2351+
A S0 ALgEE AALY gl ~E tolE &= g4 SPSel o &) XA H Axt
TUHA F-5E 2 vekd 50 QI =, pps_scaling_list_data_present_flag 21 € 2~
AT PPSERH A IYHE = AALY 2] 2E Ho|H7F EAst=A] AFE
vreb = AR A = At

% B AN A E Y0 2 U oAt el E A gk A%

WA 5E7] Y8l A, 271 3E 3100 4] 9F £2o] pps_scaling_list_data_present_flag

ol
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[327]

[328]

[329]

2 M (5, pps_scaling_list_data_present_flag M 81~ @ A5

S
=24) PPSel o3 27U @2 E tlo|E &

= APPSOl 2AL Y Y AE | EYAE A T1d Y shy] H g
"kt S A otale}, 7] Hheob& 37FA] ¥ = (2%, OFF, DEFAULT, USER_DEFINED

= A Utk OFF X 27|99 gl 2 E volH7F §18E H5 0

b= 714 Vet DEFAULT R 2= AA U e8] A~ &

a7 gkol AFg% = A2 YERIIYE USER_DEFINED B.== £5
z & red A AR 7|dlo g ~AdY mEY A7 AL EE AL
el A A VVCo A A E = 2AIL Y v EY 2 9] F 5= 4470 0],
o] = HEVCOl A 9] 28/ Bt} 21 A] Z7ke Aottt A Al ~AdH =B
t] o] Bl 3= SPSoll A A|-29 % ¥ a1 PPSol| A 2 A o & EA] 8 4= it} APPSOl A
2~ADY Y 2E dolHE A2d# st o 24, SPS E PPSoll A F A gk dlo] 2
4524 Q1 A 719 ¥ (redundant signaling)< 232 Q 8} L2 A A= 5= gi},

o & Eof, dAl VVCollA Hojd AL v EE 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=
735 Ak Aol gk ALY oA AAUE B AETE AL E A
%+=thel: OFF 5.=2). m=gh, A7 A ¥ 2] ~E d o] B 7} SPSell & A 8=A

& YU = sps_scaling_list_data_present_flag7} 34 = 5= T}, SPSoll 4] 2
ANadd ole]of], ALY g2~ E do|E]i= 3 PPSoll E A3t 4= A o)
pps_scaling_list_data_present_flag”7} PPSol| 4| 7}-88ha Y el = 45, =AU
2] 2 E o] E] 7} PPSOll A 4= Utk AL ¥ 2] 2 E to]E 7} SPS #
PPSoll A 25 &A= -5, PPSE LB o] ~7d % #] 2~ E do|E 7} &4
PPSE Fxdh= Ll &l AHEE 4 AT} scaling_list_enable_flag7} 7H& 3H&
UEP A RE 2 A A& 2] 2~ E tl] o] B 7} SPSel| 7F & A 3 AL PPSell = & Al 814
oF= 749- SPSERE o] A7 dY g AE Hlo|HE Y s o FxE S+
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 B =9 A& 2A LA gl 2 E Hol B A oM Al1dHd 5=
Ut 2ALE g AE HolH7F WA A 0= Al 1E ¥ H 5= 7 5- USER
DEFINED F.=7} AFS-E &= 1T}, 5207 W3 559 t sk 27U H
W E](Scaling Factor) ™ =AY Bl AEA A2 HE = A B E AE5}o]
AXE = 9t} o]i= APSo|A] AL H | AE HolHE A 1YY s
A otH T},

AA VVCol M= =AU E 2] ~E HolH & A Elato] Abg&star glom,
VVCol A A Q5= 24 v EY A= HEVCH.t} 333 9] 8tk vveel A
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[330]

[331]

[332]

[333]

[334]

[335]

A ¥ = =AU E v E Y 2= Fke] A5 dxdoll A 64x647H 4], AL = AEe] 75
2X2°ﬂ }\1 32)(3277}%] E.i A}o]xé /HEﬂﬁl— 2= 01 Ei 6}14_ [n ot 6} Al /\]‘Z}%] %‘ﬁ_-
Z(TB) Alol &, 44 Q1 A3} (dependent quantization), T3 ¥ 3

ﬁ(multlple transform selection), T Alo] 22| WA 3t 550 o) &t 2153} Al =<9

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+

A ALY i EYAE TR 5 3

e} A, USER_ DEFINED Brol 4% A]zg%ﬂ% | B o] Ff 4=
et e 5

- Matrleype: 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-2 16x16, 32x32, 2 64x64 Z71 2] 27D W] EE o) ts)] F 1
T 4 v} W E5(TB) Alo] =7} 8x8H.U} 2H& 75'%, ﬁuﬂ AL
EHZE Yol 25 2450l thell Al2d ™ E 5= A W 55(TB) Akl =7}
8x8H. U} A7 2 77, ohit el 8x8 27| A H mj EE 2 W ] 6471 245
e A et 7] 3 ALY M EY AR AT EHE 5= QT 8x8 KU 2
AP M EY2E g56t7] e, 712 8x8 M EE 2= H e gk 7]
-gate] o MEHE 5= Qlth DEFAULT X277 AF & 5= 2§, 2L
MEE s 1602 249 5 Aok whebA, Ve A a4l o] A= tE
MEHAE A 9lshiz 1A, HEVCo A 1= 2870 of vl E= 2~7F 2] 2l b,
VVClA Al iz =7 A m E 220 527F HEVCE U U] 3 91 sh Il =, SPS
S/ PRSI A F2 40 A T1E S 98] A AU € 2= dole]
AR E AT AL TR APSE 5T S 2k ol 2 A
24 volE|e] B astn F54

dad kel 22 FAE A EX}—“&EH:APSMW *?ﬂo‘a EHAE

A2 "3k W ehE A QEEHT). o] & S, 2L W 2] 2 E HolE <=
SPSOll A A1 " H 7 PPSol A 2314 o2 EAe E . glo], APSll A RE

Al E = vk B3 Eeto] 2 Ft ol A APS IDE A1 F 3 = At

A AA o2, SPSo A AL H ] 2~ E dlo]E 7} 7F8-3H4] o 25 YER &=
Z 2 “L( 9l scaling_list_enable_flag)E A L9 ¥ 3}a1, PPSoll A 27| ¥ g~ E

tol 8 7} EAet=A] o -5 YEbl = Z e 1l
pps_scaling_list_data_present_flag)E #| Ao 24 Al 1 6} A] 2531, APPSOl A
2ALY 2 2E dHolHE A1d ™ e ¢ v 8, Sefo] 2 F o A APS
IDE Al2d e 4= qlt). o], SPSol| A A1 © ¥ scaling_list_enable_flag 2]
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[336]

[337]

[338]

ghol 10]1 3=, =AY & 2~ E dolg 7} 7H&-¢F A 2 Vel = 7 -5-) APS
ID7} &efol &~ F ] ol A Al 1d = ¥ A 8= A5, DEFAULT A
v E A7) AFSE 4= Qlt) o] 9 & B o] A A Ao o 33 WA &
410 A e} g Aels D AJwE ~ 2 F-3 = 4= gl

UhS 3332 =AY E g 2E dolEHE Al 1d " 8] Yl AF8-% = APS
T2 d o & el

3£33]

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(1)

if( aps extension flag )

while( more rbsp data( ) )

aps_extension_data_flag u(1)
rbsp_trailing bits( )

}
A7] 3339 APS A1 B 2of] 231 A2 @ A E o] Al dE 2~ (semantics)i=

ohe F 345} ol vebd 5 9)
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[339]

[340]

[341]

[342]

[343]

[344]

[3£34]

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 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 35 shown below.

7] 3% 33 2 3% 348 28, APSol A adaptation_parameter_set_id 2 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+
A gl FfE o A | thE Eefo]l 2o ohE g AT

3k, APSOl A aps_params_type A Bl s Q@ A7F Sp/A 1 " E 4= QL)
aps_params_type-> Uh& 3E 350 YERH vpe} o] APSOll A 5% = APS
speful B o] BF Q1S e 5= At aps_params_type 2112 @ A= APS
sheul B BF] A B = APS BFY AR B 4 9l

o & Eo], Th& 3 35+ APSE -3l A2 5 9= APS I v H 9 B9l
LERY = ol Alo]az, ZF APS 3} e} B EFS] 2 aps_params_type 2] gkl o] -&-3lo]
et = ok

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

A7 35 355 2 51H, aps_params_type= 3l d APS 2] Bl &+ ol ¢ gt
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[345]

[346]

[347]

[348]

A~ gAY T}, aps_params_type2] ko] 091 4%, 3l d APS B} &
ALF_APSY = 2131, 3|5 APST= ALF o] Bl & Y& 4= 9l o™, ALF to] &=
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
AN 15 nZ35H7] 918 LMCS 9t H &2 2818 4= 1T}, aps_params_type 2]
ghol 291 4 -, 3l APS EFY)-> SCALING_APSY 5= 9131, 8l APS+=
SCALING 2] = E Ho|HE Y& 5= 1.2 H, SCALING g = E to] B = Fap
71k R 2A LY v EY /A A HH/AALY g AEL gE
LEoly] Ad AL g AE HolE g EES £33 4 Q)

of| & &0, 47| 1 33949 o] APS| A aps_params_type A B 2~ @ A7}
/A 1@ E = 1AL, o] Wl aps_params_type©] o] 0= LB = A (=,
aps_params_type©] ALF_APSE YElM| = 7 $-) ALF Hl o] ¥ (=, alf_data())7}
A1 " 4= T} B, aps_params_type©] ko] 12 YER = A (5,
aps_params_type®] LMCS_APSE el = 7 -9-) LMCS U] o] H (=,
Imcs_data())7} 3H7d/A1 29 & = 5= 1T}, 3=, aps_params_type®] #ke] 2&
LB = 4 -$-(Z, aps_params_type©] SCALING_APS & Y EF &= 4 9)
27D H Y AE H OB (5, scaling_list_data())7F /A 1D E 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
=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 g e 1e}al B 4 Qlt). ol & £, aps_extension_flag] 4ko] 021
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]
TZo EAFHE vErd =l

aps_extension_flag 2 B 2~ Q@ A5 7|HEC 2 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 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 A o] A Ao wpEH A A E
Leb 7] 918w o) Bl BF](el): SCALING_APS)S &9s} a1, t o] ¥
UEMH &= 218 2 @ A (4: aps_params_type) & /A 19 gt o w2
aEA0E ALY HAE HolHE UE F AUTh =, & EA419 ¢

xo Y
Mox2

In
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[349]  HE3H APSOlA =AY Y g 2E HolHE Alrd " ghol] Jloj A, SPSell A
2L g 2E ol 7F 7HE 3 A] of 2 A1 " SHaL o] & 71HPOE
APSO A1 APS 3| B EF](@ll: aps_params_type)oll whel AL H 2]
tlol Bl & atd/Al 1 d " et o= Qv gk, 2w x o] o A ool A= *JH o 2
Ao A T2 Q) 2 AW 2] 2 E ol B o] A 1EH g 8ty fl8A,
AL g 2E Holy 282 -2 (4): scaling_list_data()) 7} SPS H== PPS | A
EA A=A o5 UEh = ST A EE SPS B PPSE-E
A LB A B O Z A SPS W= PPSO A =AU Bl ~E

dolBl & A 1E 84 & = Ut o= B & 36 W] 3 399 2 A E A
2! A]uﬂﬂ%i?zsﬂ&]’\ 1 T}
[350] A& B9, o 3367 2o SPS MBI~ 5 AT 4= Qi) th e 1 36
SPSO A A~ ALY g ~E do|g o A 29dHE 52 ¢Fi= SpS Al el A Lz o] o]
o & ekt
[351] [3%36]
seq_parameter set rbsp( ) {
Descriptor
scaling_list_enabled_flag u(l)
——sps_sealing list_data_present flag wh
——seaking Hst-dataly
—
}
[352]  “471 3% 369] SPS Al Zof] £3Hel A e A @ 5o AWE 2= vy # 373

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 0
specifies that scaling list is not used for the scaling process for transform

coefficients.

[354] A1 336 2 3% 372 F251H, SPSoll A scaling_list_enabled_flag 41 B 2~
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[355]

[356]

[357]

[358]

[359]

2
-
)

=}

7} A A g ® 2 9= Q) scaling_list_enabled_flag 21 B2~ @ A= 71 F)o]
1917 o -5 VW 2 2AAY 2257} 788 A of 9 E ek
t}. o] & 94, scaling_list_enabled_flag®] #ko] 191 A9 =AU 7
Ak Algrol] gk AL B ol) AREH = & L e AL,
scaling_list_enabled_flag®| ¢to] 021 -5~ ~A| A& 2] 2E7}F AHEF Aol off $t
27D E B ol AHEE A Ba& WERE 7 v
<7, scaling_list_enabled_flag 21 Bl 2~ Q@ A= AL | ~E 718 S81glar

B 4= 9131, SPS(HE= SPS #hol| A Al 1d = 4= ). o A] &3], SPS

i

Lo

o

o

o
2
A

A~
=T
»~E7}

32
o, M

Fzsk= cvs el 5o thate] B or ~AdY g ArEV) g S
AXdE 4= 9do). 1] ar, SPSH.T) 5] & E (e PPS, BFY 13 dlt], £efol X~
vl R/ vE AdE el A FIHA QI 7HE UL E A1 " ek
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
ANE 2 QA AATOEN o] ZUW T AHARIF /NN TG HA Fes T
T}, sps_scaling_list_data_present_flag AN Bl =~ Q@ A= 27| A 2] 2 E t]o]H 9
AEl 2 27 SPSol| Al ahEA] ARE Ve EFl L R oolar, o] He 1
g Wl ute} Spsel] of s A4 | 2ALE 2l 2E HolHE YA 2dE T 5
AT 121, sps_scaling_list_data_present_flag A Bl =~ Q@ A5 A| A g0 24 SPS
gl o M= 2AAE 2 AE HolHE A A o2 Al1d g ehA] ool
2L @ AE 7HE &8 T(scaling_list_enabled_flag)T A 4] 0 &
Alrgdetes 7A4E 7 Uk

EH PPSOl A AL ® 2] 2 E wlo] B o] AT1E R 2 v 3E 3800 A 9 ol
AAE 5= At} o & 50, v} % 382 PPSoll A 271U & €] ~E do|E ¢
Al1d & SHA = PPS Al ¥l 2~ -2 9] o o & LERd T

[3£38]

pic_parameter set rbsp( ) §{ Descriptor
pps_pic_parameter_set_id ue(v)

ue(v)

—Ppps_sealing list_data_present_flag whH

—sealinglist - dataQ

—

}

A A~

J7] 3% 389] PPS Al ¥l o)) EEE Al e~ @ A5 o] AlulE A= v S 31 399}
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[361] 7] 3% 38 2 3% 395 &8, PPSOl A pps_scaling_list_data_present_flag

Bl 2 g ATF /A 1 E H A 2 5 AT =5, PPSOl A

pps_scaling_list_data_present_flag 21 ¥l 2~ @ A5 A AT 2 M|, o] 1 AR}

SR T H X R E A S 5 AT} pps_scaling list_data_present_flag
AE 2 @ = ALY 2] 2 E ol B of A2 - 2TEPPSel] E A Sh=A]
o & Vet = E3 1 AR oolal, o] Z 1 A K] upe} pPSol] o] &l %] H
AL Y AE HolE & spd/A 1d g 5 vk 1
pps_scaling_list_data_present_flag AN B}~ @ A5 A A4S 24 PPS @ ol A=
27AE Y 2E HolHE A A o r AT1d P e A & 7 3

[362]  AF<3hube) gFo], SPS Hi= PPS #l o] A A7 A ™ gl A~ E ol ¥ 7}
EAet=A A RE e = EW 1 JRE A A E M, SPS = PPS
glllo| M A Ao m ~FAY g 2E oy AEAE ALY " A GRS
SPS 41 &} 2=} pPS MBI A5 A S = Atk SPSol A 27| U gl 2 E THE
= @ L(scaling_list_enabled_flag)TF T A| & 0 2 X1 3}a1, o] F SPSOl| A 2]
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}
wpebA], B A 9] A A A oo R AALE 2| AE dHolH7F AT A 2
whe} A A I E 2 9long Bl Iy a8 A 4= 9

[363] 3 APSOIA A7 AH g AE HolE & A1 ¥ gl glojA], Lefol A
gltloll Al APS IDE Al 1d ¥ 8tar, o] 2~ S|t 2 5-E & 55 APS IDE
7IHko 2 APSE A atar, A E APSERE ~7|dH gl ~E dolHE
/Al A e = ok of 714, Eetol & E| U= st o] ol &2 AW ek A Y

ol &elol ~ dt]= BFY 1F dlt] = ¥ A s 9] o} 4gt &t <}

=& = dgAE 75 Jrk

[364] odE Eof, U} F 402 APSo A 2719 ¢ AE Hlo|H E A1 ¥ 57|

2

H
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[365]

[366]

[367]

A APSID A Bl 8 488 Eshis Sefol 2 FY AlEAe o o E
ebd,
[3740]
slice _header( ) { Descriptor
slice_pic_parameter_set_id ue(v)

if( scaling_list enabled flag ) {

slice_scaling_list_present_flag u(l)
if(slice_scaling_list_present_flag) {
slice_scaling_list_aps_id u(s5)
}

byte alignment( )

}
A7) 3409 Lefol & Y AlEl o) EgE AElA Q@ AE] AME AE
o2 ¥ 4137 o] veRd 4= Qi)

[3%41]

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 O.
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 O.
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 SCALING DATA APSs with the same value of
adaptation_parameter set id shall have the same content.
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[368]

[369]

[370]

[371]

[372]

_::E_
A7F 3 d/A 1D " = S AT slice_pic_parameter_set_id 21 €] 2~
&% 2 PPSOl th &k A HAE Ve = Qo =,
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] 4k-= 0 W =] 63 A ol dofof st}
slice_pic_parameter_set_id A Bl 2~ @ A= &efo] 2ol A F23F= PPS 218 A X
T PPS ID AR Ea & 4= gl

ek &eho] 2 3 Y o A slice_scaling_list_present_flag 21 ¥ 2~ @ A7}
/A 2 HE = Q1T slice_scaling_list_present_flag A Bl A~ @ A 3= & X
Zafol 2o e ALY Y AE | EY ATt EAeEA] ARE UEY =
AR 5 At} o & &9, slice_scaling_list_present_flag] #tol 181 745
ALY Y AE wEY AT @A) Sefo] 26 tisl EA15E Ve 5 9l A,
slice_scaling_list_present_flag2| ¢to] 021 A5t E AALY 2|~ E dolg 7}
27 ¥ M| (ScalingFactor) o] 9] 0] & w8t =t] AL-89 -8 vl 5= 9t}
L=, &hol 2 ol A slice_scaling_list_present_flag7} & A 8} 4] &&= A9, 71
0208 F3d 7 Uk

o], slice_scaling_list_present_flag A Bl =~ Q 4= A9 @8 A Bl A~ (=
SPS)oll A A]Z1 # ¥] = scaling_list_enabled_flag A 12 @ 25 7]Hko g v}
o F7F A E = Q). o] & E0, SPSell A Al 1d H #
scaling_list_enabled_flag®| ¢to] 191 A $-(55, A9 dlEo A 2AILH 2| ~E
to] Bl 7} 7HESt 5 A A9, Eefo] 2 &t o A
slice_scaling_list_present_flagE- 3} % 3}, S| G & elo] ~o| A AALH FRAEE
Abgste] 2AU Y A FAEA ARE AAT = Aok

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
] B (adaptation_parameter_set_id)E 7} A = APS NAL {4 (5, 274 H 2| ~E
t o] B & ¥ 3+3F= APS NAL )9 Temporalld(Z, Temporal ID)+= 5 ] =
% 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 B 4] oA RT AAE 5 Qv o & 59,
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

-
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HolHE g5 5 3l
[373] £, 5 A3 ghe]l APS ID A H (adaptation_parameter_set_id)E 2+ 572
SCALING DATA APS(&= AU ¥ 2] ~E tlolH & X35t 559 APS)7| 5
B3 ) 5 ol 4o] L] 25 o) FwE = 4%, FUF ghe] APS ID
“J H (adaptation_parameter_set_id)E 2= 52 SCALING DATA APS+ & g
We2e T aslot aek
[374] =T E 40 R F 410 b2, Lol F U]
Aoz s ey, ol ske] o Al ol
1= Bl 713 El T Sol M APS IDE A T1E H
[375] g & A 2AUE B 2E dolHE th
](reposmon) = AREA QI HEQHE A qHEh

g]/\E o] B & ¥ 35t o

&

| 51 APS IDE A 1Y ¥ 8=
Ao A= A Y
=

HE=Z

Hj A AN 2, 3] Al Ee) A
7| 2 A 25 Akt # A vved]
© 2 A 3 9_1/} Nal Unit Type(NUT)®l| <] 3}
Wy 4/(1]15;,_ M 3lats A%
g 2= o)) u} b3 ;L43°1V19‘r ol T& 4 2l
&

e}

o

A

ar

2

L
P
]——r

mEH

.—El i ol
Qi

—_
> -

Ei=

[376] S 50, v 42+ NAL% EF¢] 7} 19 w}e RBSP A Bl ~ 722
A A of o]}, o 7| A, A< gk vk} o], NAL -2 8l & NAL -4 o
}2]3= RBSP d] o] B - Z(structure)®l] W} NAL 4% EFlo] 54 € 4=
1], o] 2] 8k NAL 54 EF<lo) thdF A H.3= NAL &4 &t ol #]44 o
1]

99 5 9k
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[377] [3%42]
NalUnitType Name of Content of NAL unit and RBSP syntax NAL unit
NalUnitType structure type class
0 PPS NUT Picture parameter set 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.. Reserved 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 set 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 Vidco paramcter sct non-VCL
video_parameter_set_rbsp( )
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[378] 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()
26 CRA NUT Coded slice of a CRA picture VCL
slice layer rbsp()
27 GRA NUT Codcd slice of a gradual random acccss VCL
picture
slice layer rbsp()
28.31 UNSPEC2S8.. Unspecified non-VCL
UNSPEC31
[379] 71 & 42004 Bz vbe} o], 27| A ™ 2l A E "o H & shte] NAL
1(ell: SCALING_NUT) 2. & g o] & = 3la1, SCALING_NUT®|| th 3 NAL
e e gro g B4 k(o] 21, 3= NAL F5 BFY 02 XA W A ke
dekel ghE T shhel ghe A 5= 9lth SCALING_NUT2 27|94 % gl ~E
tj o] B a}efv] B M| E(o]: Scaling_list_data_parameter set)S 3 313} = NAL
fulol o g 5 9
[380] %, SCALING_NUTS] 7}*9“ o] = APS, PPS, Z/HE+= & A4 &t Bt}
9] WMol A 4 9L, = thE NAL 5 Bl mek s8] el A
2949 +% gk
381] A& E, o %432 ALY g =E dolHE A 1d 3] H§
ARE Y= 27 LW B 2 E dolE stehu| B A E ] AE S vEIT
[382] [3%E43]
scaling list data parameter set rbsp( ) { Descriptor
scaling_list data parameter_set id u(5)
scaling_list data( )
scaling_list _data_extension_flag u(1)
if(scaling_list data extension flag )
while( more rbsp data( ))
scaling_list_data _extension_data_flag u(1)
rhsp_trailing_bits( )
}
[383] 271 F 439 2" 2] 2 E dlolB] setu|E A E e 2o F9HE A E
RaEe] ARE 2 e 3 448} o] thebd 5 9luk,
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[384]

[385]

[386]

[387]

[3E44]

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 elements 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.

A7 £ 432 B 448 Fxstd, 2AIL P B ~E dolH st B A E(d):
scaling_list_data_parameter_set)™= SCALING_NUT®] o}t NAL 7% B} 9] 2
(el 20l o8l A4 dle] AEY 7 Aok 2A A" g ~E ol g Iebn|
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 EIA @ A E0
FEE A 2AYE g AE dolgol the A EAE A g dtt =, 2 dH
2] 2~ E 3t} B Al Ei= scaling_list_data_parameter_set_id 21 81~ @ A5
7IHEo &2 AHE 4= 9IT) scaling list_data_parameter_set_id 21 8] 2~ @
2L g ~E dolE sefn e A EID ARt B 7 vk &
2] 2~ E to]E Ihefnl g A E= 3 A kel Ff-2 5l om 3 A
Zefol 2o A= v E 4 Q.

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} )&
A TS =l

Egh ~ALE 2]~ E Hol g st H A E ol A
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] B] RBSP A 812 G320 E A 3l=A] o 75 Vel 4= Qi) o & £,
scaling_list_data_extension_flag®] ¢ko] 191 A5, 2ALH 2|~ E do|y &%
+ @l L(scaling_list_data_extension_flag) A Bl Q@ H~Fo] AFAAH 2| ~E
tlo] Bl RBSP Al 8] 2~ 220 &8 Vb = it} i,
scaling_list_data_extension_flag®] ¢ko] 091 A 5-, 2A L 2|~ E do|y &%

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

—

J,
o &

—_—
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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,

S~
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}.
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scaling_list_data( ) { Descriptor
for( sizeld = 1; sizeld < 7; sizeld++)
for( matrixId = 0; matrixld < 6; matrixld ++) {
if( 1(((sizeld=1) && (matrixld % 3==0)) || (( sizeld ==6)
&& (matrixld %31=0)))) {
scaling_list_pred_mode_flag| sizeld || matrixId | u(l)
if( !scaling list prcd modc flag| sizeld |[ matrixId ])
scaling_list_pred_matrix_id_delta| sizeld || matrixId | wefr
u(3)
else {
nextCoef =8
coefNum =Min( 64, (1 << (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
b
for( 1= 0; 1 <coefNum; i++) {
x = DiagScanOrder| 3 ]| 3]]1]] 0]
vy = DiagScanOrder[ 3 [[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 || matrixld || 1 | = nextCoef
¥
3
¥
¥
¥
b
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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 || matrixld | 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
inferred from the default scaling list ScalingLaist| 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 in the range of 0 to
matrixId, inclusive. Otherwise (sizeld is equal to 6), the value of
scaling_list pred matrix_id_delta] sizeld || matrixld | 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 variable
ScalingFactor| 4 |[ matrixId ][ O ][ O ] for the scaling list for the 16x16 size when sizeld is equal to
4 and spccifics the valuc of ScalingFactor| 5 ][ matrixId ][ 0 ][ 0 ] for the scaling list for the 32x32
sizc when sizcld is cqual to 5, and spccifics the valuc of ScalingFactor| 6 |[ matrixId [[ 0 ][ 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_modc_flag[ sizcld |[ matrixId ] is cqual to 0, scaling_list prcd matrix_id
dclta[ sizcld ][ matrixId ] is cqual to 0 and sizcld is grcater than 3, the valuc of
scaling_list dc_coef minus8[ sizeld ][ matrixId | is 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, thc valuc of scaling_list dc_cocf minus8] sizcld ][ matrixId ] is inferred to be cqual to
scaling_list dc_coef minus8] sizeld |[ refMatrixId ], where the value of refMatrixId is given by
Equation 7-XX.

scaling_list delta_coef specifies the difference between the current matrix coefficient
ScalingList[ sizcld |[ matrixId ][ 1 ] and the previous matrix cocfficient

ScalingList| sizeld ][ matrixId ][ 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 ][ matrixId ][ 1 ] shall be greater than 0. When
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