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seq_parameter_set rbsp{ }{ Descriptor
sps_decoding_parameter_set_id u{4}
sps_vides _parameter_set_id u{4}
sps_max_sub_layers_minusl {3}
sps_reserved rerc 4dbits u{4}
sps_ptl_dpb_hrd_params_present_flag u{l}

if{ sps_ptl dpb hrd params_present flag )

profile_tier levell 1, sps_max_sub_layers minusl }
gdr_enabled flag u{1}
sps_seq parameter_set_id u{4}
chroma_format_ide u{2}
if{ chroma_format ide == 3}

separate_colour_plane_flag u{d}
ref_pic_resampling enabled_flag u{l)
sps_seq parameter_set_id we{v)
chroma_format_ide ue{v}
if{ chroma_format_ide == 3}

separate_cclour_plane_flag u{1}
pic_width_max_in_luma_samples ue{v}
pic_height_max_in_luma_samples ue{v}
sps_log? ctu_size_minusS u{2}
subpics_present_flag u{1)
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Continued from FIG. 8A
sps_num_subpics_minusi ufg}
for{i=0;i <= sps_num_subpics minusl; i++}{
subpic_ctu_top_left_x{i] ufv}
subpic_ctu_top left y[i] uiv}
subpic_width_minusi[i] ufvl
subpic_height_minusi[i] u{v)
subpic_treated_as_pic_flag{ 1] ui1}
loop_filter_across_subpic_enabled_fiag[i] ufl}
}
!
sps_subpic_id_present_flag u{l}
iff sps_subpics_id_present_flag ) {
sps_subpic_id_signalling present_flag ufl}
if{ sps_subpics_id_signalling_present_flag }{
sps_subgic_id_len_minusl ue{v}
for{i=0;i <= sps_num_subpics_minusl; i++ )
sps_subpic_idi] ufv
}
}
bit_depth_minusg ue{v}
min_gp_prime_ts_minusd uelv)
sps_weighted_pred flag ufl}
sps_weighted_bipred_flag uil1})
log?_max_pic_order_cnt_isb _minusd uid}
sps_poc_msh_flag uil}
if{ sps_poc_msb_flag
poc_msh_len_minusl ue{v)
if{ sps_max_sub layers minusl>0)
sps_sub_laver_dpb_params_flag ufl}
if{ sps_ptl_dpb hrd params_present flag)
dpb_parameters{ 0, sps_max_sub layers minusl,
sps_sub_laver dpb params_flag )

Fl
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Continued from FiG. 9B

long_term_ref_pics_flag ufl)

inter_layer_ref pics_present_flag u{1}

sps_idr_rpl_present_flag u{1}

rpil_same_as_rpl0_flag u{1}

for{i=0; i< irpll same as rpl0 flag? 2.1, i++}{

num_ref_plc_lists_in_sps[i] uelv

for{j=0; < num_ref pic lists_in_sps[i]; j++}

ref pic fist struct{i, j}

}
if{ ChromaArrayType 1=0)

gibtt_dual tree intra_flag ufl)
log2_min_luma_coding_black_size_minus2 ue{v}
partition_constraints_override_enabled_flag u{1}

sps_logd_diff min_gt_min_cb_intra_slice_luma uedv)
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Continued from FiG, 8C
sps_log? diff min_gt_min_ch_inter_slice uefv)
sps_max_mit_hierarchy_depth_inter_slice uefv)
sps_max_mtt_hierarchy_depth_intra_slice_luma uelv}
if{ sps_max_mit_hierarchy depth intra_slice luma I= 0}{
sps_log? diff_max_bt_min_gt_intra_slice_luma ue{v}
sps_log? diff_max_tt_min_gt_intra_slice_luma ue{v)
}
if{ sps_max_mtt_hierarchy depth inter slice = 0} {
sps_log2 diff_max_bt_min_gt_inter_slice uelv}
sps_log? diff _max_tt_min_gt_inter_slice uelv
1
if{ gtbtt_dual tree intra flag}{
sps_log? diff min_gt_min_cb_intra_slice _chroma uelv)
sps_max_mtt_hierarchy_depth_intra_slice_chroma usfv}

(<]

i sps_max_mit_hierarchy_depth intra_slice_chroma i= 0}

sps_log2 diff_max_bt_min_gt_intra_slice_chroma uelv}
sps_log2_diff_max_tt_min_gt_intra_slice_chroma uefv}
}
aB
\ __sps_max_luma_transform size 64 flag 1 ull}
; sps_joint_cber_enabled flag u{l}
H{ ChromaArrayType 1= 0}
same_gp_table_for_chroma u{l}
numQpTables = same_gp_table_for chroma ? 1 :{
sps_joint_cher enabled #Hag?3:2)
forl i =0; 1 < numQpTables; i++ }{
ap_table start_minus26[i] sefv)
num_points_in_gp_table minusiii] uefv}
for{ | = 0; | <= num_points_in_gp_table_minusi[i]; j++}{
delta_gp_in_val_minusi{illj] uelv)
delta_gp diff valli}[]] uelvi

Fi
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Continued from FiG. 9D
sps_sao_enabled flag ufd}
sps_alf_enabled flag u{l}
sps_transform_skip_enabled_flag u{l)
n if{ sps_transform_skip_enabled flag}
\ _...8ps bdpem enabled flag o oou{ii
| if{ sps_bdpcm_enabled flag && chroma_format_idc == 3)

sps_bdpom_chroma_enabled flag u{1}
sps_ref_wraparcund_enabled flag u{d)
if{ sps_ref wraparound enabled flag )

sps_ref_wraparound_offset_minusl uefv)
sps_temporal_mvg_enabled _flag u{1}
if{ sps_temporal_mvp_enabled_flag )

sps_shtmvp_enabled flag u{l)
sps_amyr_enabled_flag u{l}
sps_bdof_enabled flag u{1)
if{ sps_bdof enahled flag )

sps_bdof_pic_present_flag u{l}
sps_smvd_enabled flag ufl}
sps_gdmvr_enabled_flag u{i}
if{ sps_dmvr_enabled flag)

sps_dmvr_pic_present_flag u{1)
sps_mimvd_enabled flag u{1}
sps_isp_enabled flag u{1}
sps_mrl_snabled fiag u{1}
sps_mip_enabled flag u{1)

Fl
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Continued from FIG. 9F

if{ ChromadrrayType =0}

sps_ccim_enabled flag uil

iff sps_ccim_enabled_flag &% chroma_format_ide == 1) [Ed. {JC):
should sps_cclm_colocated_chroma_flag also be signalled for 422 case since
it's used in the decoding process, to be confirmed]

sps_ccim_colocated_chroma_flag uf

sps_mis_enabled_flag ul:

if{ sps_mts_enabled flag ) {

sps_explicit_mits_intra_enabled_flag uf’
sps_explicit_mts_inter_enabled fiag uil}
!
sps_sbt_enabled flag ui:
sps_affine_enabled_flag uil

if{ sps_affine_enabled flag}{

sps_affine_type_flag uf
sps_affine_amvr_enabled_flag uf
sps_affine_prof_enabled flag uf:

if{ sps_affine_prof enabled flag)

2

sps_prof_pic_present_flag ul{l}

H

if{ chroma_format_idc==3 }{

sps_palette_enabled flag uil
sps_act_enabled flag ufl
}
" sps_bow ensbled flag ) o Cu{l) j
sps_ibc_enabled flag uf’
sps_ciip_enabled_flag uil)

if{ sps_mmvd_enabled flag)

sps_fpel_mmvd_enabled_flag ui’
sps_triangle_enabled _flag u(l
sps_lmes_enabled_flag ul:
sps_ifnst_enabled flag i

FI
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Continued from FIG. 9F
sps_fadf enabled flag W)
if( sps_ladf enabled flag) {
sps_num_ladf intervals minus2 B{2)
sps_ladf Jowest_interval qp_offeet se(v}
for( i= 01 <sps_oum_ladl inlervals_mipus? + 1; i++ ) {
sps_ladf_gp_offeet] 1] se{v)
sps_ladf_delta_thresheld_minusifi} ue(v)
!
3
sps_scaling list enabled flag w1}
sps_loop fter_acress_virtual boundaries_disabled precent flag w(l)
i sps_loop filter across virtual boundaries disabled present flag) {
sps_nam_ver_viriual boundaries W)
for( i= 01 <sps_oum ver virteal boundaries; i++}
sps_virtual_boundaries_pos_xfi] w13}
sps_pum_heor_virtual_boundaries w2)
for( 1=0; i <sps_nura_bor viriual_boundaties; i++)
sps_virtual boundaries_pos yii] u(13)
if{ sps_ptl dpb hrd params present flag) {
sps_general hrd_params_present_flag u(
#{ sps_generat brd params present flag) {
general_hrd parameters( )
i sps_max_sub_lavers miousi >0 )
sps_sub layer cpb params_prescat_flag w1}
firstSubLlayer = sps_sub_laver_cpb_params_present flag 7 ¢
sps_max_sub_favers_minus]
ols_hrd paramecters{ firstSublLayer, sps_max_sub layers minusl )
3
}
vui_parameters_present_flag w(h)
#{ vui_parameters present flag )
vl parameters( )
sps_extension flag wi)
iff sps_exiension flag )
while{ morwe_tbsp data())
sps_extension_data_flag u(l)
tbsp_trathing bits{ )
Y
3
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pic_parameter_set rbsp{ }{ Descriptor
pps_ple_parameter_set_id ue{y)
pps_seq_parameter_set_id u{4}
pic_width_in_luma_samples ue{v)
pic_height_in_luma_samples uefv)
conformance_window_flag u{1}

if{ conformance_window flag ) {
conf_win_left_offset ue{v)
conf_win_right_offset ue{v)
conf_win_top_offset uelfv)
conf_win_bottom_offset ue{v)
!
scaling_window_Hlag u{1}
if{ scaling_window _flag } {
scaling_win_left_offset uelv)
scaling win_right_offset ue{v)
scaling win_top_offset ue{v)
scaling_win_bottom_offset uelv)
}
output_flag_present_flag u{1}
mixed_nalu_types_in_pic_flag uf1}
pps_subpic_id_signalling_present_flag u{l}
if{ pps_subpics_id_signalling_present_flag } {
pps_num_subplcs_minusl ue{v)
pps_subpic_id_len minusl uelv)
for{i=0;i <= pps_num_subpic_minusl; i++ )
pps_subpic_id] i] ufv}
}
no_pic_partition_flag u{1)




18/36
WO 2021/141714 PCT/US2020/064055

Continued from FIG. 104

iff Ino_pic_partition_flag } {

pps_log2_ciu_size_minuss ui2)
num_exp_tile_columns_minusl ue{v}
num_exp_tile_rows_minusl ue{v}

for{i=0;1 <= num_exp tile columns_minusl; i++ )

tile_column_width_minusi]i] uefyv)

for{i=0;1 <= num_exp_tile_rows_minusi; i++}

tile_row_height_minusl[i] uelv)

rect_slice_flag u{l)

if{ rect_slice flag)

single_slice_per_subpic_flag u{l}

iff rect_slice_flag && Isingle_slice per subpic flag ) {

num_slices_in_pic_minusl uefv)
tile_idx_delta_present_flag u{l}
for{ i=0; i< num_slices in_pic_minusl; i++3{
slice_width_in_tiles_minusi|i] uefv}
slice_height_in_tiles_minusl|i] uelv)
if{ slice_width in_tiles minusi[i] == 0 &&
slice_height_in_tiles minusiii] == 0}{
num_slices_in_tile_minusi[i] uetv)

numSlicesinTileMinusd = num_slices_in_tile_minusi]i]

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

slice_height_in_ctu_minusi[ i++] ueiv)
}
if{ tile_idx_delta_present flag && i< num_slices in_pic minust }
tile_idx_deltali}] se{v)
}
j
toop_filter_across_tiles_enabled_flag ui1}
loop_filter_across_slices_enabled_flag {1}
}

.1
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Continued from FIG. 108

PCT/US2020/064055

entropy_coding_sync_enabled_flag

if{ ino_pic_partition_flag | | entropy _coding sync_enabled flag )

entry point_offsets_present_flag {1}
cabac_init_present_flag u{1)
for{i=0;i< 2 14++ ]}

num_ref_idx_default_active_minusi{i] ue{v}
rpil_idx_present_flag u{1}
init_gp_minus26 sefv)
if{ sps_transform_skip_enabled flag)

1001 fog2_transform_skip_max_size_minus2 uaiv)
\| _cugpdeltaenabled flig 1 uu)
| pps_tb_gp_offset sefv)
pps_cor_gp offset sefv)
pps_joint_chor_gp_offset_present_flag u{l)
if{ pps_joint_cher_gp_offset_present_flag} -
‘ pps_ioint_cber ap offset value sefv)
pps_slice_chroma_gp_offsets_present_flag w1}
pps_cu_chroma_gp_offset_list_enabled_flag {1}
// -~ if{ pps_cu chroma_gp offset list enabled flag}{ o
1002 chroma_gp_offset list_len _minusl uetv}
for{i=0; i<=chroma_gp_offset_list_len minusl; i++ }{
th_gp offset list[i] sefv)
er_gp_offset_list[ ] sefv)
ifl pps_joint_cher_ap_offset_present flag)
joint_chor_gp_offset_Jist{ ] sefv)
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Continued from FIG. 10C

pos_weighted pred_flag u{l
pps_weighted_bipred_flag uil}
deblocking filter_control_present_flag uil}

if{ deblocking_filter _control present flag }{

deblocking_filker_override_enabled_flag uil)
pps_deblocking_filter_disabled flag uil}
iff ipps_deblocking filter disabled flag } {
pps_beta_cffset_div2 sefv)
pps_tc_offset_div sefv}
}
}
constant_slice_header_params_enabled_flag u{l}
if{ constant_slice_header params_enabled flag ) {
pps_dep_guant_enabled_ide uf2}
for{i=0;i<2;i++)
pps_ref pic list sps_ide[i] ui2}
pps_mvd_{1_zero_ide uiZ}
pps_collocated_from_I0_idc ui2}
pps_sh_minus_max_num_merge cand_plusl ue{v}
pps_max_num_merge_cand_minus_max_num_triangle_cand_plusl uefv}
}
picture_header extension_present_flag uil}
slice_header_sxtension_present_flag uil)
pps_extension_flag uil)

if{ pps_extension_flag )

while{ more _rbsp data{ })

pps_sxtension_data_flag uil)

rhsp_trailing bits{ }
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M alf data{}{ Descriptor
| alf luma filter signal flag 1«1 |
alf_chroma_filter_signal_flag u{1) |
if{ alf luma_filter signal flag }{
alf_luma_clip_flag u{1)
alf_luma_num_filters_signalied_minusl ue{v)
it alf_luma_num_filters_signalled minus1 >0} {
for{ filtldx = @; filtldx < NumalfFilters: filtldx++ )
alf luma_coeff_delta_idx] filtldx ] ufv}

}

for{ sfidw = §; sfldx <= alf luma_num filters signalled minus?; sfldy+}{

for{j=0; < 12; j++ )

alf_luma_coeff_abs[sflch ][]

if{ alf luma_coeff abs|sfidxi[i])

alf luma_coeff sign|sfldx ][]

}

if{ alf luma_clip_flag ) {

for{ sfidx = 0; sfldx <= alf_luma_num_filters_signalled _minus?; sfidx++ }

for{j=0;]<12; j++}

alf_luma_clip_idx{ sfidx 3 i1

{2
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Continued from FiG. 11A
102

\

if{ alf chroma_filter signal flag){

alf_chroma_num_alt_filters_minusl ue{v)

for{ altldy = 0; altldx <= alf_chroma_num_alt_filters minusl; aftich+ 3 {

alf_chroma_clip_flagl altldx ] uf1}

for{j=0;j<6; j++}{

alf_chroma_coeff_abs| altidx i{j] vek{v}

ifi alf chroma_coeff abslaltldx{jl1>0)

alf_chroma_coeff_signf altldx ) ] uil)

}

i alf chroma_clip flag] aitidx ] }{

for{j=0;j<6; j++)

alf_chroma_clip idx| altldx }{j}] u{2)
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1291\ seq_parameter_set rbsp{ ) { Descriptor
: 501 e wth 1
i ChromahmrayType 1=6){ _uy
sps_joint cbor enabled Hag ‘
same_gp table for chroma u(h)
1202 nurn(JpTables = same_qp_table for chroma? 1 (
sps_joint_cber enabled flag?3:2)
for( 1= 0,1 <numQpTables, i++ ) {
gp table start minus26] i ] se(v)
num_points_in_gp table minusi{ 1] ue(v)
for(j = 0,3 <=num_points in _gp _table minusi{i} j++ 3 {
delta_gp in val minusi{1 ][} ] ue(v)
defta_qp diff val[ 1 ][} ] ue(v)
}
)
§
}
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1301 | seq_parameter_set_rbsp{ }{ Descriptor
iff sps_bdpem_enabled flag && ChromaArrayType= =3}
 sps_bdpem_chroma_enabled lag 000 | u{i)
if{ ChromadrrayType ==3}{
sps_palette_enabled flag u{d)
sps_act_enabled_flag u(1)
3
10 Lt
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pic_parameter_set rbsp{ }{ Descriptor
pps_chroma_present_flag u{1}

if{ pps_chroma_present_flag } {

pps_ch_ap_offset se{v)

pps_cor_op_offset sefv)

pps_joint_chor_gp offset_present_flag u{1}

pps_slice_chroma_gp_offsets_present_flag u{1}

pps_cu_chroma_gp_offset_list_enabled flag ufl}
b
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adaptation_parameter_set_rbsp{ }{ Descriptor
adaptation_parameter set_id ufs)
aps_params_type uf3)
aps_chroma_present_flag u{1)

if{aps_params_type == ALF_APS}
alf_data()
else if{ aps_params_type == LMCS_APS}
fmes dataf )
else if{ aps_params_type == SCALING_APS)
scaling list dataf )
aps_extension_flag u{1}
if{ aps_extension flag}
while{ more_rbsp_data{}}
aps_extension_data_flag uf1}
rbsp_trailing bits{}
!

2636
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1601] alf_data{ }{ Descriptor
\ alf luma filter signal flag u{l)
| iff aps_chroma_present flag
alf_chroma_filter_signal_flag u{l}
if{ alf chroma_filter signal flag }{
alf_chroma_num_alt_filters_minusl ue{v)

forl altldx = 0; altldx <= alf_chroma_num_alt_filters_minusd; altfdx++ ) {

alf_chroma_clip flagl altldx ] u{1}
for{j=0; <6 j++){
alf_chroma_coeff_abs| altldx ][] uek{v)
if{ alf chroma_coeff absialtidx][j]1>0)
alf_chroma_coeff_sign{ altidx ][} ] uf1}
}
if{ alf_chroma_clip flagl altldx ]} {
for{j=0;]<6; j++)
alf_chroma_clip_idx{ altidx }{ u{2)

—
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alf data( ) { Bescripier
alf luma_filter signal flag p(l}
if{ aps_chroma present flag ) §
alf_chroma_filter_signal flag w1}
alf_cross_component_ch filter signal flag wi)
alf_cross_component_cr_filier signal_flag u(l}
} |
if(alf tuma filer signal tlgy: | |
alf uma_clip flag u(1)
alf hema pum filters signalled minasd ue(vy
H{ aff loma nom filters signalled minusl >0 ) {
for{ filtldx = 0, filtldx < NumAl{Filters; filtldx++ )
alf lama_coeff delta_idx] filtldx | v}

}

for( sfldx = 0 sflds <= alf loma nom filters signalled minusl; sfldx++) {

for( j= 0,3 <12 j++) {

aif luma_coeff_abs{sfidx {{j}] uek(v)
i alf foraa coeff absisfidx{[j}]}
alf luma_coeff signfsfldx i} u{l}
}
H alf wma clip flag) {
for{ sfldx = 0; sfldx <= alf huna_nwm filters signalled minos?; sffda++ ) {
for( j =0, <12, j++)
aff lema_clip idnf slldx {j1 B{2}
3
}
i
i alf chroma filter signal flag ) {
alf chroma num alt filters minusl gV}
for{ altldx = 0; altldx <= alf chroma_sum alf filters minus]; altldx++) {
alf chroma_clip flag! altldy ] w1}
for(j=U; <65 {
alf chroma_coeff abs| altldx i 11 uek(v)
i alf_chroma_coeff abs{altidx {[j1>0)
alf chroma coeff signf aliddx ] u(l)
i alf_chroma_clip_flagf alildx |5 {
for( 1 =0 <6+ )
alf chroma_clip idx{alldx il w2}
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Decode a first syntax element from a coded video bitstream, the
first synfax element indicating whether a first component in the
coded video bitstream is coded based on a second component in
the coded video bitstream
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elements for the chroma related coding tool
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