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AMZ ke N 2dyst 5= 9

[58] 7] @ ZH(QE o ZH(221) Q/EE 7] JET o 222228 XThHE
E3 YA dZ N3 HA ANEE AAEY] 98 ol gH AU dAFL
Na s A7 Al o= 5 2

z I

[59] A (232)7 UA 7 Azl A 7S 485l §13 A5 S (transform
coefficients) S Al & = Sl t}. o & 50, W3} 7] -2 DCT(Discrete Cosine
Transform), DST(Discrete Sine Transform), GBT(Graph-Based Transform), &=+
CNT(Conditionally Non-linear Transform) & % o] & shu}& 32813t 4= 1t}

o] 7] A, GBTE I A 3te] I A AR E T2 Fdghtar 3 o o]

TR EE Aol B ofu] gl ONTE o do) H¥ 2E ¥ dall

previously reconstructed pixel) & ©] &3] o5 A& & YA SHIL T1o)] 7] 5k
13 A

5= WHS o n G EH, WA FAL ALY FAF 77| S 2
24 B2o) 449 $5 93, A o] obd 7hi F17] 9] BE % 441
9.

[60] FAEHE(233)= WS A S FAEkete] dERY] Q1EYH(240) 2
A&atar, AEZY QJAY 7 (240)= FASHE NS (FAsHE WS Al 55

FEH)ERIAGst] HIEAEH R F8e = 3t 7] ofAhstd At

ol # AR = dAwE ARG 5 5 ok FAEHR233)= AT

A (scan orden) & 7| WO 2 55 FEj o] FAtEtE W AleES 12H

e 2 AGE D = o, 7] 1Akl AE d e fAstd W Als S

[¥ho 2 7] FAtstd sk AgEo)] #3 AR E YA S 5

[61] ol E 23] 91539 H(240)= ol & E0] A4 & F(exponential Golomb),
CAVLC(context-adaptive variable length coding), CABAC(context-adaptive binary

arithmetic coding) 57} - TheFh 913 e & el 4 i) lE R T
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LT

2]

N



WO 2021/091252 PCT/KR2020/015399

[62]

[63]

[64]

11
QTG H(240)= FAEE HE Al FE 9 vt] Q/o ] A] E¢lo) Qs
AR E(A A A B2 Q4 E(syntax elements) 2] ¢t 5)S &7 £ HER
01::,'1:161— th;} 01:;1:15 WE(ex o]:n:]g] H] /Oé]/‘o]’;ﬁi)b

H|E~E ¥ 3 gl 2 NAL(network abstraction layer) -5 @92 24 £i= A=
= glek. 7] ¥ 0/ A o] el o] 4 shebvlEl A E(APS), 93

Shebvl B AE(PPS), A4 shebrl el A E(sPS) T B ] 0. shebv el

HAE(VPS) & v e setn| e Al B e AR S o] £33 5 vt w3 4]

Y] /34 A Eb |k 4| g+ 4 X (general constraint information)& ] X3t 4=

HAaE B 0}04 0137_%‘5101 ”7 ﬂlE*EFJ
. LU EYAE 5] ALE 9o, T
A A el A7 7 vk VI M E A= B R/EE
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FAAZ Q) o & o] FEHH(260) E9) 2 Aol thekd HE Y U &
A g-3to] =4 H(modified) H I A E AT 5= a1, 7] F4H 59
225 v 2.2](270), 7-A A .2 v 5.2 (270)2] DPBell A&t 4= At A1
theFet DEE HE o & 5o, Y857 e 9, A& A543 Al(sample
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52 TS 5 ATk BP0 7 BEY ol ek gl H Faeh
v} ol Wel Yol Bt ThFH ABE Y stol AERT AP P40
A e AEY B Ant A9 QTR0 A AZY
MEZEY FHE H8E 5 A0
W22 7000 A FHY 29 T ol S p@2nel A e A
g 5 eleh 1Y AR ol & Fate] QU dZo] 443 Hg, a2y
42020009 T3 RN A 9] 2 vl 2l A AT 5 9w, FE ARE
PN 5 Uk,
W %.21270)9] DPBE 53 29 A F Q8] o) 22001 4 o] F
A4z A A AFT 5 ek B 70)E AA A £H9
Aot EEE(EE YY) e 229 JB Qs oln] BUH A )
BE59 $49 ARE AFD 5 Urh 47 AFE $49 ArE U
F¥ BB §49 AH EE A Y B89 $99 JHE B8]
Aste] AE] el Z 2 221)0) AL S 5 Ak R 700 BA A W BAY
BE5 2 AFES AFD 5 Y, A o F 220 A2 F ok
38 B A AAel Sl 28 gl v e/g 4 vy 49
TS AFA o et et

T3 Fxehd, vz AX(300)% AEZY v 7 - (entropy decoder, 310),
Al X 74 A 2] F(residual processor, 320), oll = (predictor, 330), 7FFH-(adder,
340), B ¥ F(filter, 350) 2 v 22| (memory, 360)E E3}3le] A= 5= 9l
o 55-(330)= S1E 57331 R A Ee} o 57332 E x3e Ak
A A 7L A2 F(320)= G YA & (dequantizer, 321) X & ¥ 3 (inverse
transformer, 321)5 323138 4= It} Ak I E 23] vl 395 310), A A 7L
A 213(320), ol 5(330), 7HEH(340) B A R R(350)= A ool w2} Bt
shsllol X E(el & o] vzl 24 i T2 Aol o] TR
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e e 5 o, FAE ASEERY A RG10E B8 t2dd
T AUTh o E 5o, IERY HAYF(10)= A7 HIEAEYS
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STt olwl, Q18] o F mrel A AFH = 49 R F& Folv] 98]
5 @A £5 e £4 9 412 i :
AEES B G2 52 5
oA ddas ¥98 S 9l %
L1 ¢ =, Bidl= 5) 42E U
AA = A el EA = T3
=]

e T EREL VMo §7

At & 5o, TH 4573 ]
HAES FAS AL, A TR A AR E 7[Rk 2 A7) dA) 559 8329
e /e = 2 A ddas REs 5 Qrh gSed o5 REE o
AE o So] Fad 5= o, A7 o Sell #e R = V] A EFof digh
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H] 5.2](360)°] DPBell A4 (74 %) 59 I A<= 1E] oS5 (332)00 4 =
A E2 ARGE 7 Aok v 2 360)= AA JA | 1Y AR S EH(EE
Uags) B850 2249 AR 2wz olu] 508 I Y E559] 22<
ARE AT T Atk A7 AGH 49 R 3 9 559 244
AR E= A FH E59 gAY JHE &88t7] Aste] AH
ol - 260)0 A = ek w360 AA A W HdE 55

e g Aa, IE o F733D0] e 5 vk
A

=
B Aol A, Az AX](200)2] ZEHF(260), JE o FH221) 2 JE

|98

v
o
mk
-y
o)
i)

HH(RVE] o 547-(332) R/

il
2
||\
= rr

e
ut
4r
o
n
i)
et
iz =
5
22
e o,
3
S
=
e
2
- 2
B A
n>~
U g

—o i)
fo, b
s
o
Rl

e
(o
il
Bl
lo
it
2>
oo
)
=
pasa
O

f
oz
o
1n
K

lw!

ool
o m

e

W2 A& 4 Q3 Al(sample

e
=
o
a
a
=
I
=
=h
=i
a
2

i
ﬂ
A9



WO 2021/091252 PCT/KR2020/015399

[84]

[85]

o S (222)0 A A 2 g
QIE] o 54H(332) % J g o =233 % Y BE% &y es 484 5

[e)
71 JE}O% ng 2 5 »‘E} TAH R T&eh= oS, BAFE A (F)HE,
(DHEAE) ), A2 84 7Y, BHE 9o Aab= 47] ge A -2
3to]l &% CTU, CU(Z/EEE= TU, PU)C) 7]4bate] s=ald 4= 9t} B&

7]t
ShEl A b A w Admg AR o] o4 BRI A S e,
SHEI A Bl ot =R Y] Sl 400 A (229) 42 5 of
SE£EY 02 02 P2 A2 e oL 34 Az

ﬂi%% %’4‘5& A9 ﬁx}(ex cﬂm EMC%* M,—‘é—%@ﬂ %%, Q153
d ) T F Yk CU Abo] 29} TU Abol =7 5 7 1AL, B+= CU

A Woll H79] TUZF EA1E 5 vk ¢, CU Atol =g} 82 dubA o=
Fuk w1 E) CB(codmg block) Ato]l =& Ve 5= Jlth TU Alol =2} §h
AubA o 2 Fnp AR (A Z) TB(transform block) AFo] =& Y ERE 4= 3t}
A=vE AR 4) CB %= TB Abo]l == lez%/oﬂ*bl el (AR 9, ex.
4:4:4, 4:2:2, 4:2:0 ‘5)0l) = A Fu] o] e} Frp AR (AZ)CB == TB
Abol 2 E 7IHEo ® E5E 4 9tk A7 TU Aol 2= maxTbSize & 7| HFO =
&g 59k ol 2 o], 47 CU Aol 27} 7] maxTbSize Bt 2 74 5-, 471
CURHH 7] maxTbSize2| 52 TU(TB)E ©] =& 31, 4 7] TU(TB) @9 &
B/ e = Qdrh g o & £ JIED o Fo] A g¥ = 4§,
S1ET} o= RE/ES A7 CUr CB) B9 & =55 3, 38 Fx A1 w5
oS AE A4 A A= TUor TB) B9 & 53 = 5= St} o] 4% st
CU(or CB) % 9 el OM E= 59 TU(r TBYEC] SAE = o, o] A5
871 #52] TU(or TBYE & A3 QI ET} o 5 RE/ERlE &/

L HOﬂ £ HMO/OI nj Al o] ol QlojA, G A G =

ATA 25 7HE 7 ATt shbe] A= sh o] 9] B, BE, &efol &
/= E‘r%l T1F o R gHE g gt shtbe] Sefol A= sl o] g e] HElE
F5S = k. st BE 2 B ff ahut o] o] CTU S (row) & =3

ATk Eetol A A o] Gl o] HE EE E3e = gt shte] B
I35 sk o]k B S 28 4 vtk skt o] B2 skt o] o] CTUE

3

g
o
)
a

T3 5 ek 7] CTUE 3ht ol o] CUR ¥ 3 4 9o et 54
Wol A £ Ehel 9 @ 54 B} & ule] CTUSE € F et A1z ool thia

rectangular region of CTUs within a particular tile column and a particular tile row in a
picture). B 15 4 o] bl o) 26| 2o mhE gL el et E S
F3e 4 gk obol = dvl i o ol (2ol 2 o] 5 Hel
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4 5 A= AR EHE UE 5 3 A
NHEQ%%%fWE%”*ﬂﬂﬁﬁﬁﬁ%ﬁcﬂﬁlﬁﬂmﬂ
o Ada=E Ao e o “% B ArA oM Setel &
B 152 28 g vk S B a5 Eus Ol*oﬂﬂiza—r
|4 &0l 3= intra (1) slice, predictive (P) slice & bi-predictive (B)

slices ¥3918h= Sefol = Bl E 5 stvhel BlS 7HE = loh 1 &t &

o] HE Sl theteliz o] 5 Aol AlE ol & AFSE A Qo Q=g
2T AHEE 5 GTh BE o Aol % o2 glo] AR A 3L 25t
AR & R e P chol s Wl Sl tlateli= Qluet o 5 i
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AN BFS 7b 5 QTh CTUE WA A Ee 722

2] o] 22 w g JEES] E 20|
£ =0 FEEY B g2olM A 2= 4709

S

2l vfol 8] #-TH(vertical binary splitting,
SPLIT_BT_VER), 53 H}o]1q 2] ¥-&H(horizontal binary splitting,
SPLIT_BT_HOR), =2 B4 ] &% (vertical ternary splitting, SPLIT_TT_VER),
3 B g] ¥ ZH(horizontal ternary splitting, SPLIT_TT_HOR)S- >3t = )
A7) WElEY] B 2o g nEEE cUuselgta B 4 )k o] e %t
CUER o= 2 W3 AR5 ffste] Abd 5= ok & 2ol A dutd o s
CU,PU, TU= TLE &5 Alo]=E 714 5= Sloh ohe, A of 518 3
7 o] (maximum supported transform length )7} CU<2| 7 2] 4 ¥-(colour
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[¥1]
picture_bheader_rbsp( ) { Deseriptor
non_reference_picture flag ufl}
gdr_pic_flag w1}
no_ontpni_of_prior_pies_flag w1}
iff gdr_pic flag )
recovery_poc_cat nelv}
ph_pic_parameter_set_id uel{v}
if{ sps_poc_msb_flag ) {
ph_poc_msb_present_flag W}
iff ph_poc_msb_present_flag )
poc_msh_val wiv}
i
if{ sps_subpic id present flag && Isps subpic id signalling flag) {
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[ 1 4‘5] ph_subpic_id_signalling present flag u(l)
if{ ph_subpics id signalling present flag ) {
ph_subpic_id len minusl ue(v)
for(i=0;i <= sps num subpics minusl;i++)
ph_subpic_id[i] u(v)
i

}

iff 'sps_loop filter across_virtwal boundaries disabled present flag ) {
ph_loop filter across_virtual boundaries_disabled present flag u{l)
if( ph loop filter across virtual boundaries disabled present flag) {

ph_mum ver virtual boundaries u(2)
for( i =0; 1< ph_num_ver virtual boundaries; i++)
ph_virtual boundaries pos x{i] u(13}
ph_pum_hor virtual boundaries u(2)
for(i=0;i<ph num hor virtual boundaries; i++)
ph_virtual boundaries pos v[i] u(l3)
i
!
if( separate_colour plane flag == 1)
colour_plane id u(2)
if{ output_flag present flag )
pic_output_flag wl)
pic_rpl_present flag u(1)

if{ pic_rpl present flag } {

[146] for(i=0;1<2; i) {
iff pum ref pic lists in sps[1]>0 && 'pps ref pic list sps ide[i] &&
(i == 0 ] (i == 1 && rpll_idx present flag}))
pic_rpl sps_flag[i] u(1)
i pic_rpl sps flag{i]) {

if{ mum_ref pic_lists_in sps[i]>1 &&
(i == 0 || (i == 1 && rpll_idx present flag}))

pic_rpl idx[i] u(v)

} else
ref_pic list struct( i, num_ref pic lists in sps[i]}
for(j = 0; j < NumLtrpEntries[ i J[ RplsIdx[i] ];j++) {
if( lrp_in slice header flag[i ][ RplsIdx[i]])
pic_poc Isb [ i][j] u(v)
pic_delta poc msb present flag[i][j] uf1)

if( pic_delta_poc_msb_present flag[i}{j 1)
pic_delta_poc_msb cycle Ifi][j] ne(v)

¢

iff partition constraints_override enabled flag ) {

partition_constraints_override flag ue(v)

if{ partition_constraints override flag ) {

pic_log2 diff min_gt min_cb_intra_slice Iuma uefv)
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pic_log2 diff min gf min cb _inter slice ue(v)
pic_max_mtt hierarchy depth inter slice ue(v}y
pic_max_mit_hierarchy depth_infra_slice luma ue(v)
iff pic_max_mtt_hierarchy depth_intra_slice luma != 0){
pic_log2 diff max bt min_qt intra_slice luma ue(v)
pic_log2 diff max U min gt intra_slice luma ue(v)
}
if{ pic_max_mtt_hierarchy depth inter slice = 0}{
pic_log2 diff max bt _min qt_inter slice ue(v)
pic_log2 diff max ft_min qt_inter slice ue(v)
'
iff qtbtt_dual tree_intra flag ) {
pic_log2 diff min_gt min_cb _intra_slice_chroma Hefv)
pic_max_mitt hierarchy depth infra_slice_chroma ue(v)
iff pic_max_mit_hievarchy depth_intra_slice_chroma !'= 0){
pic_log2 diff max_bi_min_gt_intra_slice_chroma we(v)
pic_log2 diff max @ min_gt inira_slice chroma uefv)
/
#
}
¥
if{ cu_gp delta_cnabled flag} {
pic_cn_gqp delfa_subdiy_intra_slice welv)
pic_cu_qp_delta_subdiv_inter_slice ue(v)
}
if{ pps_cu_chroma gp offset list enabled flag) {
pic_cn_chroma _qp offset subdiv_intra_slice we(v)
pic_cun_chroma_qp offset subdiv_inter slice ue(v)
if{ sps_temporal mvp enabled flag)
pic_temporal mvp_enabled_flag u(l)
if{(Tpps_mvd_1I_zero idc)
mvd 11 zero flag u(l}
If{ !pps_six_minus max_num merge cand plusl )
pic_six_minus_max pum_merge cand ue(v)
if( sps_affine enabled flag)
pic_five_minus_max_num_subblock_merge cand ue(v)
if( sps_fpel mmvd enabled flag )
pic_fpel mmvd_enabled flag u(l)
if( sps_bdof pic_present flag)
pic_disable bdof flag u(l}
if( sps_dmvr pic present flag )
pic_disable dmvr flag w1}
if( sps_prof pic_present flag )
pic_disable_prof flag u(l)
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[149] iff sps triangle enabled flag && MaxNumMergeCand >= 2 &&
'pps_max num merge cand minus max num triangle cand plusl)
pic_max_num_merge cand _minas_max_num_triangle_cand ue(v)
if ( sps_ibc_enabled flag )
pic_six_minus_max_pum_ibc_merge cand ue{vy
iff sps_joint_cber enabled flag )
pic_joint_cber sign flag u(l)
ifl sps_sao_enabled flag ) {
pic_sao_enabled _present flag u{l)
if{ pic_sao_enabled present flag ) {
pic_sap_luma_enabled _flag wl)
ifiChromaArrayIype !'= 0}
pic_sao_chroma_enabled_flag u(l)
}
|
iff sps_alf enabled flag ) {
pic_alf_enabled_present flag u(l)
if( pic_alf enabled present flag) {
pic_alf enabled flag u(l)
if{ pic_alf enabled flag) {
pic_pum_alf aps_ids_lama u(3)
for( i=0;1<pic_ pum alf aps ids luma; i++ )
pic_alf aps_id luma[i] u(3)
[150] if{ ChromaArrayType 1= 0)
pic_alf chroma idc u(2)
if{ pic_alf chroma idc)
pic_alf aps id chroma u(3)
!
;
}
if ( 'pps_dep_quant_enabled flag)
pic_dep quant enabled flag u(l)
iff !pic_dep quant enabled flag)
sign_data_hiding _enabled flag u(1)
ifi deblocking_filter_override enabled flag ) {
pic_deblocking_filter override present flag u(l)
i pic_deblocking filter override present flag ) {
pic_deblocking_filter override flag u(1})
ifi pic deblocking filter override flag) {
pic_deblocking filter disabled flag u(l)
if{ !pic_deblocking filter disabled flag) {
pic_beta_offset_div2 se(v)
pic_tc_offset div2 se(v)
i
}
3
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!
ifi sps_Imes enabled flag) {
pic_Imcs_enabled flag u(l)
if{ pic_Imes_enabled flag ) {
pic_lmes_aps id u2)
if{ ChromaArrayType = 0)
pic_chroma_residual_scale_flag u{l)
i
}
ifi sps scaling list enabled flag) {
pic_scaling list present flag wl)
if{ pic_scaling list present flag}
pic_scaling list aps_id u{3)
i
ifi picture_header extension present flag ) {
ph_extension_length ue{v)
for(i=0;i<ph extension length; i++)
ph_extension data_byte[ i ] u8)
H
rbsp_trailing_bits()
i

T19] Ael s g A% o1 B Aol Mingra_slice" & E 316 A8 A~
QAEE E 01, pic_log2_diff_min_qt_min_cb_intra_slice_luma)-> 3l & = 4 2] 1
Zelo]l Ao A AL E = A El A @ AEo]a1, 1 WA "inter_slice" S ¥ 3=
MBI A Q A E (o] & 59, pic_log2_diff min_qt_min_cb_inter_slice ¥} mvp, mvd,
mmvd, merge o HAH M2 3 AE(E &
pic_temporal_mvp_enabled_flag) 3 F o] p & 13]-01 /=B
Zefo] o A AR E = Al E 2~ 8 AFolTh

é, 719 FA Fvl = B dd F Aol disiA 1ED Y H Sefol 2
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[158]
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[160]

[161]
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1LAEG 39 Sefol 2ot Z g e 2 g A5o] A Tl vl
EAE=A ARE eI = 2 A &Y U Z ¥ ZL(a flag in picture header to
specify whether syntax elements that are needed only by intra coded slices are present
in the picture header)7} Al 29 & = A Th A7 Ze 1+=
intra_signalling_present_flag@} =4 4= 1t}

a) intra_signalling_present_flag7} 101, A1 E g} 3 ¥l &efo] ol H Q3
AEl A g AEo] FA F ol & A S (When intra_signalling_present_flag is
equal to 1, syntax elements that are needed by intra coded slices are present in the
picture header). -A} 3} 7, intra_signalling_present_flag”Z} 00|, 1 E &} 7
Gefol 2ol AR F AE 2 @25 0] A F Yol EAHA] @i=th(Likewise,
when intra_signalling_present_flag is equal to 0, syntax elements that are needed by
intra coded slices are not present in the picture header).

b) 471 514 dlti sk AvhE = A7} Aol shibe] Qe BHE Lo A2
A= A5 371 A4 &Y W intra_signalling_present_flag2] #k-< 10]thH(The
value of intra_signalling_present_flag in a picture header shall be equal to 1 on the
picture associated with the picture header has at least one intra coded slice).

©) 7] = A vl AdE AATEJEG Y| Sefo| 25 THAA G
ZA§-o & 7] = A &Y W intra_signalling_present_flag®] #k-2 1 5= It} (The
value of intra_signalling present_flag in a picture header may be equal to 1 even when
the picture associated with the picture header does not have intra coded slice).

d) H A7 JAES I H Hefol 2nkg et ot o] el M E AAE
7FA AL, 447 st ool ME A A7} FFH AL sk o) e IH A e
GotolaE 2t M B A o i eE Ao R o gy = 45
intra_signalling_present_flag®] 3k 1= % ¥ TH(When a picture has one or more
subpicture(s) containing intra coded slices only and it is anticipated that one or more of
the subpicture(s) may be extracted and merged with subpictures which contains one or
more inter coded slices, the value of intra_signalling_present_flag should be set equal
to 1).

2 91F 2R Zefol 2ol Mg AEs g aBo] HA 3 o
A et=A] AR-E el = I A & ] W =2 L(a flag in picture header to
specify whether syntax elements that are needed only by inter coded slices are present
in the picture header)7} A 19 % & 4= Slt}. 7] S8l 1=
inter_signalling_present_flage} £ 2 4= 31t}

a) inter_signalling_present_flag7} 10]H, Q18] I ¥ & eho] 2o Q3 A8~
2450 A g v & A st (When inter_signalling_present_flag is equal to 1,
syntax elements that are needed by inter coded slices are present in the picture header).
- AFSHA, intra_signalling_present_flag7} 0™, Q18 I ¥ &efo] 2o H a3t

Al A @ AEo] I3 g ol EA)3FA] %i=tl(Likewise, when
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[164]

[165]

[166]

[167]

[168]

[169]

[170]

34

inter_signalling_present_flag is equal to 0, syntax elements that are needed by inter
coded slices are not present in the picture header).

b) 371 714 STl s} A gh B 47} Aol shtel olE] YR Lefol 2
72 = A5 37] B4 & U inter_signalling_present_flag2] ¢k 10| th(The
value of inter_signalling_present_flag in a picture header shall be equal to 1 on the
picture associated with the picture header has at least one inter coded slice).

) 71 = A vl ek Avbd A7} e A Sefo]l A5 ThAA Bi=
5o % 7] = A &Y W inter_signalling_present_flag®] ¢k 19 4= It} (The
value of inter_signalling_present_flag in a picture header may be equal to 1 even when
the picture associated with the picture header does not have inter coded slice).

Q) AL STE TP Lefol TS E = sht ol g e AE HA S
7HA AL, 271 Bk ol el A E {27} FEH A st o] o] /IER A E
GotolaE Eehs M B Ao yikd Ao o g 4T
inter_signalling_present_flag®] %k 1= 4] ¥ TH(When a picture has one or more
subpicture(s) containing inter coded slices only and it is anticipated that one or more of
the subpicture(s) may be extracted and merged with subpictures which contains one or
more intra coded slices, the value of inter_signalling_present_flag should be set equal
to 1).

3.4 7] =9 :L%(intrafsignallingfpresentﬁﬂag = interfsignallingfpresentﬁﬂag)%
2 S A = A s e A EPPS) 5o T sehu A =l A
A1 ¥ = 5= 9l T(the above flags (intra_signalling_present_flag and
inter_signalling_present_flag) may be signalled in other parameter set such as picture
parameter set (PPS) instead of in picture header).

4.7471 S 1Ee] A1 Y S A 4E ook v 2t (Another
alternative for signalling the above flags can be as follow).

a) 1ET T Zeto] o] WA AT @kt QN Y Zeko] 2o
BRF N2 227} 77 A Sulo) EASHEA o] E el F A )
¥ =& IntraSignallingPresentFlag ' InterSignallingPresentFlag(two variables
IntraSignallingPresentFlag and InterSignallingPresentFlag which specify whether
syntax elements needed by intra coded slices and syntax element needed by inter coded
slices, respectively, present in the picture header or not)©] 74 2] 4= St}

b) ¥ A ] W] mixed_slice_types_present_flagehal 2 2] = = 2l “1(a flag called
mixed_slice_types_present_flag in the picture header)& A 1€ H & 4= )
mixed_slice_types_present_flag7} 1°] ¥ IntraSignallingPresentFlag 2
InterSignallingPresentFlag 2] %k 12 474 ¥ T} (When
mixed_slice_types_present_flag is equal to 1, the value of IntraSignallingPresentFlag
and InterSignallingPresentFlag are set to be equal to 1).

¢) mixed_slice_types_present_flag”} 0©| ¥, intra_slice_only_flage} 2] &= 7}
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Fl27F = A T el Al Y AL vhEo] A 8-d 47 3 th(When
mixed_slice_types_present_flag is equal to 0, additional flag called
intra_slice_only_flag may be signalled in the picture header and the following applies).
intra_slice_only_flag”7} 1°] ¥ IntraSignallingPresentFlag ¢k 12 24 ¥ 11
InterSignallingPresentFlag 4t 0.2.= “d %d ¥ Th(If intra_slice_only_flag is equal to
1, the value of IntraSignallingPresentFlag is set equal to 1 and the value of
InterSignallingPresentFlag is set equal to 0). ~1 % %] ¢ 0™
IntraSignallingPresentFlag 4t 0.2.% /4 %J ] 31 InterSignallingPresentFlag #k-2 13
44 ¥ TH(Otherwise, the value of IntraSignallingPresentFlag is set equal to 0 and the
value of InterSignallingPresentFlag is set equal to 1).

5. 022 A B E JERY = slice_types_ide®lal E&]i= ¥ A &) U] 24 4ol
A8l 2 Q Ax(a fixed length syntax element in picture header, which may be called
slice_types_idc, that specifies the following information)” FA 29 E 4= o)

2) A sleish A E 97} Qe mYH Leho] 2nk Xash=A
o] 5 (Whether the picture associated with the picture header contain intra coded slices
only). ©] B} 2] 7 %- slice_types_idc2] #2022 A= 4= ) TH(For this type,
the value of slice_types_idc may be set equal to 0).

b) = A & v] o} w7t QUE 2dE Seto] vt 2 Feh=A]

o] 5 (Whether the picture associated with the picture header contain inter coded slices
only). slice_types_idc®] %k 152 A= 5= A TH(The value of slice_types_idc may
be set equal to 1).

o) 1A st s} dpy B A7t A e} me | ebo] 2~ L olE] =YY
& ol 25 ¥ 83H=X] o] F-(Whether the picture associated with the picture header
may contain intra coded slices and inter coded slices). slice_types_idc2] gk 22
A= 4 I TH(The value of slice_types_idc may be set equal to 2).

slice_types_idc @] gko] 291 Z -0l &= I A o] JIE T} 7 ¥ &efol =7t
T Y I E 29 E Eebol 27t 23 5= 2tk (Note that when
slice_types_idc has value equal to 2, it is still possible that the picture contains intra
coded slices only or inter coded slices only).

d) slice_types_idc®] T 3k &F A8 A8l o <2 5 A tH(Other values of
slice_types_idc may be reserved for future use).

6. = 2| &t ] slice_types_ide A WE 220l thal] v} Al ofo] F=7k= 2142
21 Th(For slice_types_idc semantics in a picture header, the following constraints may
be further specified).

2 %A AU HA A7} st o o] Q=T me Y Lol F b4
slice_types_idc®] #t-> 1°] 2 5 §lTH(When the picture associated with the picture
header has one or more intra coded slice, the value of slice_types_idc shall not be

equal to 1).
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[180]
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by Hciel B | A7} e} o] el e 2 ¥ Leko] A% AR o),
slice_types_idc2] ¢k 0°] 2 4~ gltH(When the picture associated with the picture
header has one or more inter coded slice, the value of slice_types_idc shall not be
equal to 0).

7. slice_types_idei= I & & t] T Aol = =] gleln] g A EPPS)SF & e
gt E A Eo A Al1d ¥ = 4= ¢l T(slice_types_idc may be signalled in other
parameter set such as picture parameter set (PPS) instead of in picture header).

d A2, daY FA W YAy AR =7l 1R 2o HHES
7IHto 2 tho] 2% R 38 A Hv o] B A R AMEAZ AREE

o]
AT
[3£2]
picture_header rbsp(} { Descriptor
intra_signalling present flag u(l)
inter_signalling present flag u(l)

if{ partition_constraints_override_enabled flag ) {

partition_constraints_override_flag we(v)

if{ partition_constraints override flag) {

if{ intra_signalling present flag

pic_log2 diff min_ gt _min_cb_intra_slice luma ue(v)
pic_max mit hierarchy depth_intra slice luma we(v)
if{ pic_max _mit hierarchy depth intra slice luma != 0){
pic_log2 diff max_ bt _min_qt _intra_slice luma ue(v)
pic_log2 diff max_tt_min_qt_intra_slice_luma we(v)
}
if{ gtbtt_dual tree intra flag ) {
pic_leg2 diff min gt min_ch_intra_slice chroma ue(v)
pic_max_mit hierarchy depth intra slice chroma ne(v)
i pic_max mtt lerarchy depth intra slice chroma I!= 0){
pic_log2 diff max bt min gt intra slice chroma ue(v)
pic_log2 Qiff max ¢ min gt intra_slice chroma ue(v)
3
H
}
if inter_signalling preset_flag }{
pic_log2 diff min_gt _min_cb_inter slice ne(v}
pic_max mtt hierarchy depth inter slice ue(v)
if{ pic_max_mit_hierarchy depth inter slice !'= 0){
pic log2 diff max bt min gt inter slice ue(v)
pic_log2 diff max tt min gt inter slice ue(v)

}
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[183] 3

b
h

if infra sienalling present flag ){
iff cu_qp_delta_enabled_flag )
pic_cu_qp delta_subdiv_intra_slice ue(v}

if{ pps_cu_chroma_qp_offset_list enabled_flag )

pic_cu_chroma qp_coffset_subdiv_intra_slice ue(v)

3
i inter_signalling present flag ){
if{ cu_qp_delta_enabled_flag )

pic_cu gp delta sabdiv_inter slice ue(v}
i pps_cu chroma qp offset list enabled flag)
pic_cu_chroma_gp_offset_subdiv_inter_slice ue(v)
if sps_temporal mvp enabled flag )
pic_temporal_mvp_enabled filag w1y
[184] if{lpps_mvd_11_zero_ide )
mvd 11 zero flag u(1}

if( Ipps_six_minus max num_merge cand plusl )

pic_six_minus _max_nuom_merge cand ue(v)

1f{ sps_affine enabled flag )

pic_five_minus_max_ pum_subblock merge cand ue(v)

if{ sps_fpel mmvd_enabled_flag )

pic_fpel_mmvd_enabled_flag u(1}
1f( sps_bdof pic_present flag )

pic_disable_bdof flag u(1)
if{ sps_dmvr_pic_present flag )

pic_disable dmvr flag u{1}
1f{ sps_prof pic_present_flag )

pic_disable_prof flag u(1)

if( sps_triangle enabled_flag && MaxNumMergeCand >= 2 &&
pps_max_num_merge_cand minus_max_num_triangle cand minusl)

pic_max num_merge cand_minus_max pam_triangle cand ue(v)
}
if {( sps_ibc_enabled flag )
pic_six minus max num_ibc merge cand ue(v)
iff sps_joint cber enabled flag )
pic_joint_cher_sign_flag u(1)
i sps_sao_enabled flag) {
pic_sao_enabled present flag uw(1)
if{ pic_sao_enabled present flag ) {
pic_sao_luma_enabled_flag u(1})
ifiChromaArravTvpe = 0)
pic_sas chroma enabled flag w1}
¥
}
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[3£3]

intra_signalling_present_{flag equal to 1 specifies that syntax elements used only by intra coded slices are present in
the picture header. intra_sipralling present flag equal to 0 specifies that syntax elements used only by intra coded
slices are not present in the picture header,

T is a requirement of bitstream conformance that, the value of intra_signalling_present_flag shall be equal 1o 1 when
the picture associated with the picture header has one or more slice with slice_type equal to L.

inter_signalling_present_flag equal to 1 specifies that syntax elements used only by inter coded slices are present
in the picture header. inter_signalling_present_flag equal to 0 specifies that syntax elements used only by infer
coded slices are not present in the picture header.

it is a requirement of bitstream conformance that, the value of inter_signalling_present_flag shall be equal to 1 when
the picture associated with the picture header has one or more slice with slice_type equal to P or B.

NOTE ~: The values of botl intra_signaling_present_flag and inter_signalling_present_flag should be selequal to 1 in
the picture header assciated with picture containing one or more subpictures containing intra coded shice(s) which
may be merged with one or more subpicure(s) containing inter coded slives(s)

29 3% 38 FE5H, intra_signalling_present_flag®] gko] 10]H o] = 1 E}
T Zefo] 2o AR AR E = A E A @ A A F| o] £A15S Ve
4= At} intra_signalling_present_flag2] #ko] 0o]¥, o] = 1 ET I &

ol o Ak ARRH = A E 2§ A7 F A STl e FaE
vrebd ek whebA], S A FTl o] B E A7 Eebo] 29 Sl A BHY &
A= Eefol 2 E sy o]/ 385t 77, intra_signalling_present_flag®] k-2
to] fvh 151, A Fvjo] #PH X7t Eebo] 9] Hefol 2~ B &
7HA = Eetol 25 2 §SHA] ¢ 49, intra_signalling_present_flag2] 3t 0°]
H.

inter_signalling_present_flag2| #ko] 101 o] = Qe I H & o] 2o ATt
AFEE = A B @ 2T 2] Fu o) EA S ek 4= gl
inter_signalling_present_flag2] #ko] 00| ¥, o] = A ¥ I 1 ¥ &efo] 2o Ak
ARG E = A B A 8 A7 I A F ] EA A s VR whebA], = A

glulol g 3471 p &fol 2~ W= B ko] 29 Sefol 2~ B9l &
7HA = Eefol 25 s} o] 4 E318EE 4 -5- inter_signalling_present_flag®] £k
Lol A} 1e)a1, # A S vjo] BAE F A7 p &efol 2 Wk B Eefo] 29
Eehol 2 Bl & 7HA = Eetol 28 E¢ehA| = 49
inter_signalling_present_flag | gk-= 0] ¥t}

Sk Qe 2R Eetol 25 sk afit o] o] A B I A &) v ek
Q)= olEw) I ¥ Zalo]| A8 kel sh) o] Ake] B A2 Eiﬂ-g].};
I A 2] 74§~ intra_signalling_present_flag®] %t} inter_signalling_present_flag 2]

o wE g AAET)

& 5o, A3 A= AA Aol QI 2 H &eto] (P &etol &
/= B &etol 2~)RF 3 E = 79, inter_signalling_present_flag®] #b 12
27353l intra_signalling_present_flag®] 443 0252 A4 3 4= glt},

U2 o2, ay Fx= A Aol IES I H &ehol (1
Zehol 2)qto] E8ky = 79 inter_signalling_present_flag2] #k-& 02 2 431

P

ﬂJ
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[193]

[194]
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intra_signalling_present_flag®] 4t-= 102 A4 3 4=t}
EThE o, 1 A 9 Aol Holx shfel QlE] 2
Sejol 27k TR AL Aol 5 shpel Q1 E e 2l Hetol A7k FPE
74 5-, inter_signalling_present_flag®] 4L¥} intra_signalling_present_flag2| #;< 25
12 248% 4 ok

intra_signalling_present_flag®] #ko] 002 A %= 4% A a3 A= A EL}
Zefolzo] gt AB A @ 258 A9 iz AlgFstal I A el AH
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[3£4]
picture_header rbsp( ) { Descriptor
slice_type_ide u(l)
if{ partition_constraints_override_enabled flag ) {
partition_constraints_override_flag uel(v)
if{ partition_constraints_owerride flag ) {
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ifi slice_type_ide 1= 1)
pic_log2 diff min gt min_cb_intra_slice_luma ne(y)
pic_max_mtt_hierarchy_depth_intra_slice_luma ue(v)
ifi pic_max_mtt_hierarchy_depth_intra_slice luma != 0){
pic_log2 diff max bt min gt intra slice luma eV}
pic_log2 diff max tt min gt intra slice uma ue(v)
}
if{ qtbtt_dual tree intra flag) {
pic_log2 diff min_qt_min_ch_intra_slice_chroma ue(v)
pic_max mit hierarchy_depth_intra_ slice chroma ne(v)
iff pic_max_mtt_hierarchy_depth intra_shice chroma I= 0} {
pic_log2 diff max bt min gf intra slice chroma uelv)
pic_log2 diff max tt_min_qt intra_slice chroma ue(v)
h
H
}
ifi slice type ide != 0){
pic_log2 diff min_qt min_cb_inter_slice ue(v)
pic_max mtt_hierarchy depth_inter slice ue(v)
if{ pic_max mtt hierarchy depth inter slice = 0){
pic_log2 diff max_bt min_gt_inter_slice ue(¥)
pic_log2 diff max tt_min_qt inter slice ue(v)
}
}
3
}
i slice_type ide = 1){
tfl cu_qp_delta_ensbled flag )
pic cu qp delta subdiv infra slice ue(v)
i pps_cu_chroma gp offset list enabled flag)
pic_cu_chroma_qp_offset_subdiv_intra_slice ue(v)
¥
iff shice type ide 1= 0){
if{ cu_qp_delta_enabled flag )
pic_cu_gqp_delta_subdiv_inter_slice ue(v)
ifi pps_cu_chroma qp offset list enabled flag )
pic_cu_chroma qp offset subdiv_inter slice (V)
i sps_temporal_mvp enabled_flag )
pic_temporal mvp_enabled flag u{l)
if{lpps_mvd I1_zero_ide)
myd_11_zere flag u(l)
iff 'pps_six_minus_max_num_merge cand plust )
pic_six minus_max num_merge cand ue(v)
iff sps_affine enabled flag )
pic_five_minus_max_num_subblock_merge cand ue(v)
ifi sps_fpel mmvd enabled flag )
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pic_fpel mmvd_enabled flag u(1)

H{ sps_bdof_pic_present flag )}
pic_disable bdof flag u(l}
if sps_dmvr pic present flag}

pic_disable_dmvr_flag u(l)
H{ sps_prof pic present flag)
pic_disable prof flag u(1)

iff sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
Ipps_max num_merge cand minus max num_triangle cand minusl )

pic_max num_merge cand minus max num_tfriangle cand ue(v)
}
if ( sps_ibe snabled flag)
pic_six minus max num ibc merge cand ue(v)

if{ sps_joint cber enabled flag )

pic_joint_cber_sign_flag u(1}
ifl sps_sao_enabled flag ) {
pic_sao_enabled present flag w1}
if{ pic_sao_enabled present flag )} {
pic_sao_luma_enabled_flag (1}
ifiChromaArrayIype = 0)
pic_sao_chroma_enabled_flag u(1)
}
}
}
[3£5]

slice_types_ide equal to 0 specifies that all slices of the picture associated with the picture header are I slices.
slice_types_ide equal to | specifies that all shices of the picture associated with the picture header are either P or B
shices. shice_types_ide equal to 2 specifies that slices of the picture associated with the picture header may be 1, P, and
£ or B slices. The value slice_tvpes_idc equal to 3 is reserved.

It is a requirement of bitstream conformance that, the value of slice rypes ide shall be not be equal to either 0 or |
when the picture associated with the picture header hag intra coded shice(s) and inter coded slices).

NOTE - : 'The value slice_types_ide should be set equal 1o 2 in the picture header asseiated with picture containing
otie or more subpictures containing intra coded shice(s) which may be merged with one or more snbpictue{s)
containing inter coded shices(sy

Y42 R 5—‘ 234, slice_types_ide 2] #ko] 0o o]= I A ol #H =
A BE ol 2=E9 Efglo] 1 &efo] 229 -& YEFTE slice_types_idc?]
gkol 101¥ Ol A F el B E I Y BE ool 25 Bl P EE
B &2fo] 22918 YEFIATE slice_types_ide 2] ko] 2W o= F A dl|tfol #H
A ) Eefol 259 Sefol 2~ BYlo] [P H/HE B Sefol 29& YEITH

cﬂg; colmd A= A Ho] dEe} eyl Zafo] AUk ¥ o=
73-5-, slice_types_idc®] %S 05 A7dskaL o A a]lﬂ of JNE 2} &efo] 29

tade] 3k el @ AERF XA 4=t} 5, o] A5 A7 = A
&l el = 0151 Sefol 2o Hagh e 8-+§°] FE3HE A =t
ohE o2, A2 A Al = Aol Q1B e H Lol anbe] Tah

A5, slice_types_idc-‘ﬂ e 12 AAsta HA el 9 &elo] e
tadel dag Aes e a5 F3H 5= 9tk 5, o] A9 47| HA HT=
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picture_header_rbsp() { Descriptor
mixed skice signalling present flag w1}
ifiimixed slice_signalling present_flag)
intra_slice_oanly flag (1}
if( partition_constraints_overnde_enabled flag ) {
partition_constraints_override_flag ue(v)
if{ partition constramts override flag ) {
if{IntraSignallingPresentFlag){
pic_log? diff min qt min cb_intra_slice luma ue(v)
pic_max_mtt_hierarchy depth_intra slice luma ue(v)
iff pic_max mit hierarchy depth intra slice luma != 0){
pic_log2 diff max bt min gt intra_slice luma ue(v)
pic_log2 diff max_ftt_min_qt intra_slice_luma ue(v)
3
iff qtbtt dual free intra flag ) {
pic_log2 diff min qt min cb_inira slice chroma ue(v)
pic_max_mt(_hierarchy depth_intra slice chroma ue(v)
iff pic_max_mtt hierarchy depth intra_slice chroma = 0){
pic_log2 diff max bt _min_qt intra_slice_chroma ue(v)
pic_log2_diff max ft_min_gt_intra_slice_chroma ue(v)
3
}
3
if{InterSignallingPresentFlag){
pic_log2 diff min gt min cb_inter slice ue(v})
pic_max mtt hierarchy_depth_inter slice ue(v)
iff pic_max mitt hierarchy depth inter shice = 0} {
pic_log2 diff max bt _min gt inter slice ua(v)
pic_log2? diff max tt min_gt inter slice ue(v)
'
3
if{IntraSignallingPresent¥Flag){
if{ cu_gp delta enabled flag )
pic_cu_qp_delta_subdiv_intra_slice we(v)
if( pps_cu chroma gp offset list enabled flag)
pic_cu_chroma_qp_offset_subdiv_intra_ slice us(v)
ifiInterSignallingPresentFlag){
if{ cu_qp delta_enabled flag)
pic_cu_qp delta_subdiv_inter slice us(v)
if{ pps_cu_chroma qp offset list enabled flag)
pic_cu_chroma_qp offset_subdiv_infer_slice uelv)
if{ sps_temporal mvp_enabled flag)
pic_temporal_mvp_enabled flag u(l)
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[208] 1f{lpps_mvd_11_zerc_idc )

mvd 11 zere fiag u(1}
ifl lpps_six_minus max_num_merge cand plusl)

pic_six_minus max_aum_merge cand uel(v)
1f{ sps_affine_enabled flag }

pic_five_minus_max num_subblock merge cand uelv)
iff sps_fpel mmvd enabled flag )

pic_fpel mmvd_enabled flag u(1}

if{ sps_bdof_pic_present flag )
pic_disable_bdof flag u(1}
if{ sps_dmvr_pic present flag }

pic_disable_dmvr_flag u(1y
if{ sps_prof pic present flag )
pic_disable_prof flag u(1y

ifl sps triangle enabled flag && MaxNumMerpeCand >= 2 &&
Ipps_max_num_merge cand minus_max mum_triangle cand minusl )

pic_max num_merge cand minus_max npum_triangle cand ue(v)
}
1f ( sps_1be enabled flag )
pic_six_minus max num ibc merge cand uelv)
[209] iff sps_joint cber_enabled flag )
pic_joint_cber_sign_flag u(l)
if{ sps_sao_enabled flag) {
pic_sao_enabled present flag u{1}
if{ pic_sao_enabled present flag ) {
pic_sao_luma_enabled_flag w1}
if{ChromaArrayType != )
pic_sas_chroma_enabled flag u(l)
}

:
[210] [3£7]

mixed_slice_signalling_present_flag equal to 1 specifies that the picture associated with the picture header may have
one or more slices with different types. mixed_slice_signalling_present_flag equal to 0 specifies that the the picture
associated with the picture header contains data pertaining to only a single slice type.

The variables InterSignallingPresentFlag and IntraSignallingPresentflag are defined to specify whether syntax
clements needed by intra coded slices and syntax elements needed by inter coded slives respectively, are present in
the pictare or not. When nuxed slice signalling present flag is equal fo 1. IntraSignallingPresentFlag and
InterSignallingPresentFlag are set fo be equal to 1.

intra_shice_only_flag equal to | specifies that the value of IntraSignallingPresentFlag is set to be equal to | and the
value of InterSignallingPresentFlag is set 1o be equal to O intra_slice only flag equal 10 0 specifies that
IntraSignallingPresentFlag is set equal to 0 and the value of TnterSignallingPresentFlag is set equal to 1,

It is a requirement of bitstream conformance that, the value of IntraSignallingPresentFlag shall be equal to I when the
picture associated with the picture header bas ong or more slice with shee_type equal to 1.

It is o requivement of bitstream conformance that, the value of InterSignallingPresentFlag shall be equal to | when the
picture associated with the picture header has one or more slice with shice_type equal o Par B.

NOTE - : The values of both intra signalling present flag and inter sigpalling present flag should be set equal fo | in
the picture header assciated with picture containing one or more subpictures containing intra coded slice(s) which
may be merged with one or more subpicure(s) containing inter coded slices(s)
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