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[133] + HE2 E AA 99 ufE SPS(sequence parameter set)2] ol Al A Q1 Al Bl A~
oA R 2 e
[134] [E1]
seq_parameter_set_rbsp( ) { Descriptor
subpics_present_flag u(l)
if( subpics present flag) {
sps_num_subpics_minus1 u(8)
for(i=0;1i <= sps_num_subpics_minusl; i++) {
subpic_ctu_top_left_x[i] uv)
subpic_ctu_top_left v[i] uv)
subpic_width_minus1[1i] uv)
subpic_height_minus1[i] uv)
subpic_treated_as_pic_flag[i] u(l)
loop_filter_across_subpic_enabled_flag| i | u(l)
¥
H
sps_sao_enabled_flag u(l)
sps_alf_enabled_flag u(l)
sps_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)
if( sps_loop _filter across_virtual boundaries_disabled present flag ) {
sps_num_ver_virtual_boundaries u?2)
for(i=0;1i<sps_num_ver_virtual _boundaries; i++)
sps_virtnal_boundaries_pos_x[i] u(13)
sps_num_hor_virtual_boundaries u(2)
for(i=0;1<sps num hor virtual boundaries; i++ )
sps_virtual_boundaries_pos_y[1i] u(13)
b
5
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[136]

24

[3£2]

subpics_present_flag equal to 1 specifies that subpicture parameters are present in in the SPS RBSP syntax.
subpics_present_flag equal to 0 specifies that subpicture parameters are not present in the SPS RBSP syntax.

sps_num_subpics minusl plus 1 specifies the number of subpictures. sps num subpics minusl shall be in the range of 0
to 254. When not present, the value of sps_num_subpics_minus! is inferred to be cqual to 0.

subpic_ctu_top_left X[ i ] specifies horizontal position of top left CTU of i-th subpicture in unit of CtbSizeY. The length
of the syntax element is Ceil( Log2( pic_width_max_in_luma_samples / CtbSizeY ) ) bits. When not present, the value of
subpic_ctu_top_left x| 1] 1is inferred to be equal to 0.

subpic_ctu_top_left_vy[ i ] specifies vertical position of top left CTU of i-th subpicture in unit of CtbSizeY. The length of
the syntax clement 1s Ceil( Log2( pic_height_max_in_luma_samplcs / CtbSizeY ) ) bits. When not present, the valuc of
subpic_ctu_top_left y[ i]is inferred to be equal to 0.

subpic_width_minusl1|[ i ] plus 1 specifies the width of the i-th subpicture in units of CtbSizeY. The length of the syntax
element is Ceil( Log2( pic_width_max_in_luma_samples / CtbSizeY ) ) bits. When not present, the value of
subpic_width_minusl1[ i ] is inferred to be equal to Ceil( pic_width_max_in_luma_samples / CtbSizeY ) — 1.
subpic_height minusl| 1 | plus 1 specities the height of the i-th subpicture in units of CtbSizeY. The length of the syntax
element is Ceil( Log2( pic_height max in luma samples / CtbSizeY ) ) bils. When not present, the value of
subpic_height_minusl[ i] is inferred to be equal to Ceil( pic_height max_in_luma_samples / CtbSizeY ) — 1.
subpic_treated_as_pic_flag[ i ] equal to 1 specifies that the i-th subpicture of each coded picture in the CLVS is treated as
a picture in the decoding process excluding in-loop filtering operations. subpic_treated_as_pic_flag[i] equal to 0
specifies that the 1-th subpicture of each coded picture in the CLVS 1s not treated as a picture in the decoding process
excluding in-loop [iltering operations. When not present, the value ol subpic (reated as pic [lag[ 1] 1s inlerred o be
equal to 0.

loop_filter_across_subpic_enabled_flag[ i ] equalto 1 specifies that in-loop filtering operations may be performed across
the boundaries of the i-th subpicture in each coded picture in the CLVS. loop_filter across subpic_enabled_flag[ i ]
equal to () specifies that in-loop filtering operations are not performed across the boundaries of the i-th subpicture in each
coded picture in the CLVS. When nol present, the value of loop [iller across_subpic enabled pic (lag[ 1] is inlerred to
be cqual to 1.

sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 1 specifies that the in-loop filtering operations
are disabled across the virtual boundaries in pictures referring to the SPS.
sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 0 specifies that no such disabling of in-loop
filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the deblocking filter,
samplc adaptive offsct filter, and adaptive loop filter operations.

sps_sao_enabled_flag equal to 1 specifies that the sample adaptive offset process is applied to the reconstructed picture
after the deblocking filter process. sps_sao_enabled_flag equal to 0 specifies that the sample adaptive offset process is not
applied to the reconstructed picture atter the deblocking filter process.

sps_alf enabled flag equal to O specifies that the adaptive loop filter is disabled. sps alf enabled flag equal to 1
specifies that the adaptive loop filter is enabled.

sps_num_ver_virtual_boundaries specifies the number of sps_virtual_boundaries_pos_x[ 1 ] syntax elements that are
present in the SPS. When sps_num_ver_virtual_boundaries is not present, it is inferred to be equal to 0.
sps_virtual_boundaries pos_x[ 1] is used to compute the value of VirtualBoundariesPosX] 1 |, which specities the
location of the i-th vertical virtual boundary in units of luma samples. The value of sps_virtual boundaries pos X[ i]
shall be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1, inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps_virtual_boundaries pos_y[ i ] syntax elements that are
present in the SPS. When sps_num_hor_virtual_boundaries is not present, it is inferred to be equal to 0.
sps_virtual_boundaries_pos_y[ 1] is used to compute the value of VirtualBoundariesPosY[ 1 |, which specities the
location of the i-th horizontal virtual boundary in units of luma samples. The value of sps_virtual_boundaries_pos_v[1i]
shall be in the range of 1 to Ceil( pic_height_in_luma_samples + 8 ) — 1, inclusive.

U TE52 £ A A oo o} PPS(picture parameter set)] of] A] 2] Q1 21 &) A~ 1
AJWE 25 vebey,
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[3£3]
pic_parameter_set_tbsp( ) { Descriptor
no_pic_partition_flag u(l)
if( 'mo_pic_partition_flag ) {
loop_filter_across_tiles_enabled_flag w(l)
loop_filter_across_slices_enabled_flag u(l)
3
deblocking_filter control present flag u(l)
if( deblocking_filter control present flag ) {
deblocking_filter_override_enabled_flag u(l)
pps_deblocking_filter_disabled_flag u(l)
if( 'pps_deblocking_filter disabled_flag ) {
pps_beta_offset_div2 se(v)
pps_tc_offset_div2 se(v)
}
}
}
[354]

no_pic_partition_flag equal to 1 specifics that no picture partitioning applicd to cach picture referring to the PPS.
no_pic_partition_flag equal to 0 specifies each picture referring to the PPS may be partitioned into more than one tile or
slice.

loop_filter_across_tiles enabled_tlag equal to 1 specities that in-loop filtering operations may be performed across tile
boundaries in pictures referring to the PPS. loop filter across tiles enabled flag equal to O specifies that in-loop filtering
operations arc not performed across tile boundarics in pictures referring to the PPS. The in-loop filtering operations
include the deblocking [ilter, sample adaptive oflset filler, and adaptive loop [iller operations.
loop_filter_across_slices_enabled_flag equal to 1 specifies that in-loop filtering operations may be performed across slice
boundaries in pictures referring to the PPS. loop_filter_across_slice_enabled_tlag equal to 0 specities that in-loop
filtering operations are not performed across slice boundaries in pictures referring to the PPS. The in-loop filtering
operations include the deblocking filter, sample adaptive otfset filter, and adaptive loop filter operations.

deblocking_filter_control_present_[lag equal to 1 specifies the presence of deblocking filter control syntax elements in
the PPS. deblocking_filter control present_flag equal to 0 specifies the absence of deblocking filter control syntax
elements in the PPS.

deblocking_filter_override_enabled flag equal to 1 specifies the presence of pic_deblocking_filter override flag in the

PHs referring to the PPS or slice_deblocking_filter_override_flag in the slice headers referring to the PP’S.

deblocking filter override enabled [(lag equal to O specifies the absence of pic_deblocking [ilter override [lag in PHs

referring to the PPS or slice_deblocking_filter override_flag in slice headers referring to the PPS. When not present, the
value of deblocking_filter override enabled_flag is inferred to be equal to 0.

pps_deblocking_filter disabled_flag equal to 1 specifies that the operation of deblocking filter is not applied for slices
referring to the PI’S in which slice_deblocking_filter_disabled_flag is not present. pps_deblocking_filter disabled_tlag
equal o 0 specilies that the operation of the deblocking filler is applied for slices referring (o the PPS in which
slice_deblocking_filter_disabled_flag is not present. When not present, the value of pps_deblocking_filter_disabled_flag
is inferred to be equal to 0.

pps_beta_offset_div2 and pps_tc_offset_div2 specify the default deblocking parameter offsets for  and tC (divided by 2)
that are applied for slices referring to the PPS, unless the detault deblocking parameter oftsets are overridden by the
deblocking parameter offsets present in the slice headers of the slices referring to the PPS. The values of
pps_beta_offsct_div2 and pps_tc_offsct_div2 shall both be in the range of —6 to 6, inclusive. When not present, the value
of pps_beta_offset div2 and pps_tc_offset_div2 are inferred to be equal to 0.

& HEe L AN o) the 2 ST o] A4l e L AR xS
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[140] [3%E5]
picture header rbsp() § Descriptor
if( !sps loop filter across virtual 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_num_ver_virtual_boundarics u2)
for(1=0;1<ph num_ver_virtual_boundaries; i++)
ph_virtual_boundaries_pos_x[ i ] u(13)
ph_num_hor_virtual_boundaries u(2)
for(i=0;i<ph_num_hor_virtual_boundarics; i++)
ph_virtual_boundaries_pos_y[ 1] u(13)
}
}
if( sps_sao_enabled_flag ) {
pic_sao_enabled_present_flag u(l)
if( pic_sao_cnabled_present_flag ) {
pic_sao_luma_enabled_flag u(l)
if(ChromaArrayType != 0)
pic_sao_chroma_enabled_flag u(l)
}
}
if( sps_alf cnabled 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_num_alf_aps_ids_luma u@d)
for(1=0;1i<pic num alf aps ids luma; i++)
pic_alf aps_id_luma[i] u®
if( ChromaArrayType != 0)
pic_alf_chroma_idc u2)
if( pic_alf chroma_idc )
pic_alf_aps_id_chroma u(3)
}
}
}
if( deblocking_filter override_enabled_flag ) {
pic_deblocking_filter override_present_flag u(l)
if( pic_deblocking filter override present flag ) {
pic_deblocking_filter override_flag u(l)
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[141] if( 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)

-

——
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[143]

[144]

28

[3%6]

ph_loop_filter_across_virtual_boundaries_disabled_present_flag equal to | specifies that the in-loop filtering operations
are disabled across the virtual boundaries in pictures associated to the PH.
ph_loop_filter_across_virtual_boundaries_disabled present_flag equal to O specifies that no such disabling of in-loop
filtering operations is applied in pictures associated to the PH. The in-loop filtering operations include the deblocking
[ilter, sample adaptive o[Tset filter, and adaptive loop [iller operations.

ph_num_ver virtual_boundaries specifies the number of ph_virtual_boundaries_pos_x| 1 | syntax elements that are
present in the PH.

ph virtual boundaries pos x[ 1] 1s used to compute the value of VirtualBoundariesPosX[ 1 ], which specifies the
location of the i-th vertical virtual boundary in units of luma samples. The value of ph_virtual _boundaries_pos_x[ 1] shall
be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1, inclusive.

ph_num_hor virtual boundaries specifies the number of ph_virtual_boundaries_pos_y[ i] syntax elements that are
present in the PH.

ph_virtual_boundaries_pos_y[ i] is used to compute the value of VirtualBoundariesPosYT i ]. which specifies the
location of the i-th horizontal virtual boundary in units of luma samples. The value of ph_virtual_boundaries_pos_v[ 1]
shall be in the range of 1 to Ceil( pic_height_in_luma_samples + 8 ) — 1, inclusive.

pic_sao_enabled present_[lag equal to 1 specifies thal pic_sao_luma_[(lag and pic_sao_chroma_[(lag are present in the
PLL pic_sao_enabled present flag equal to 0 specifies that pic_sao_luma tlag and pic_sao_chroma_flag are not present
in the PH. When pic_sao_enabled present flag is not present, it is inferred to be equal to 0.

pic sao luma enabled flag equal to 1 specifies that SAO is enabled for the luma component in all slices associated with
the PH; pic_sao_luma_enabled_flag equal to 0 specifies that SAQ for the luma component may be disabled for one, or
more, or all slices associated with the PH.

pic_sao_chroma_enabled_flag equal to 1 specifies that SAO is enabled for the chroma component in all slices associated
with the PH; pic_sao_chroma_enabled flag equal to 0 specifies that SAO for chroma component may be disabled for
one, or more, or all slices associated with the PH.

pic_alt enabled_present flag equal to 1 specitfies that pic_alf’ enabled_flag, pic_num_alt” aps ids_luma,

pic_alf aps_id_luma[ i ], pic_alf chroma_idec, and pic_alf aps id chroma are present in the PH.

pic_all enabled present [{lag equal (o 0 specifies that pic_all enabled flag, pic num_all aps ids luma,
pic_alf_aps_id_luma][ 1], pic_alf_chroma_ide, and pic_alf_aps_id_chroma are not present in the PH. When

pic_alf enabled_present_flag is not present, it is inferred to be equal to 0.

pic_alf enabled flag equal to 1 specifies that adaptive loop filter is enabled for all slices associated with the PH and may
be applicd to Y, Cb, or Cr colour component in the slices. pic_alf cnabled_flag cqual to 0 specifics that adaptive loop
filter may be disabled for one, or more, or all slices associated with the PH. When not present, pic_alf enabled_flag is
inferred to be equal to 0.

pic_num_alf_aps_ids_luma specifies the number of ALF APSs that the slices associated with the PH refers to.

pic_alf aps_id_luma[ i ] specifies the adaptation_parameter set id of the i-th ALF APS that the luma component of the
slices associated with the P11 refers to.

The value of alf luma_filter_signal flag of the APS NAL unit having aps_params_type equal to ALF_APS and
adaptation_parameler sel id equal (o pic_all aps id luma[ i ] shall be equal o 1.

pic_alf_chroma_ide equal to 0 specifies that the adaptive loop filter 1s not applied to Cb and Cr colour components.
pic_alf chroma_idc equal to 1 indicates that the adaptive loop filter is applied to the Cb colour component.

pic_alf chroma idc equal to 2 indicates that the adaptive loop filter is applied to the Cr colour component.

pic_alf chroma_idc cqual to 3 indicates that the adaptive loop filter is applied to Cb and Cr colour components. When
pic_alf chroma_idc is not present, it is inferred to be equal to 0.

pic_alf aps_id_chroma specities the adaptation_parameter set id of the ALF APS that the chroma component of the
slices associated with the PH refers to.

pic_deblocking filter override present (lag equal (o 1 specilies that pic_deblocking [ilter override flag is present in the
PH. pic_deblocking_filter_override_present_flag equal to () specifies that pic_deblocking_filter_override flag is not
present in the PH. When pic_deblocking_filter override present_{flag is not present, it is inferred to be equal to 0.
pic_deblocking filter override flag equal to 1 specifies that deblocking parameters are present in the PH.
pic_deblocking filter override_flag equal to 0 specifics that deblocking parameters arc not present in the PH. When not
present, the value of pic_pic_deblocking_filter_override_flag is inferred to be equal to 0.

pic_deblocking filter disabled flag equal to 1 specifies that the operation of the deblocking filter is not applied for the
slices associated with the PH. pic_deblocking_filter_disabled_flag equal to 0 specifies that the operation of the
deblocking filter is applied for the slices associated with the PH. When pic_deblocking_filter disabled_flag is not
present, it is inferred to be equal to pps_deblocking_filter_disabled_flag.

pic_beta_offset div2 and pic_tc_oftset div2 specity the deblocking parameter oftsets tor § and tC (divided by 2) tor the
slices associated with the PH. The values of pic_beta_offset div2 and pic_tc_offset div2 shall both be in the range of —6
to 6, inclusive. When not present, the values of pic_beta_oftset_div2 and pic_tc_offset_div2 are inferred to be equal to
pps_beta_offset_div2 and pps_tc_offset_div2, respectively.
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slice_header( ) { Descriptor
if( pps_cu chroma qp offset list enabled flag)
cu_chroma_qp_offset_enabled_flag u(l)
if( sps_sao_enabled_flag && !pic_sao_enabled present flag ) {
slice_sao_luma_flag u(l)
if( ChromaArrayType != 0)
slice_sao_chroma_flag u(l)
i
if( sps_alf enabled flag && !pic_alf enabled present flag) {
slice_alf_enabled_flag u(l)
if( slicc_alf cnabled flag) {
slice num_alf aps_ids_luma u(3)
for(i=0;i<slice num_alf aps ids_luma; i++)
slice_alf_aps_id_luma[i] u(3)
if( ChromaArrayType != 0)
slice_alf_chroma_idc u(2)
if( slice_alf chroma idc )
slice_alf aps_id_chroma u(3)
3
H
if( deblocking_filter override cnabled flag &&
Ipic_deblocking_filter override present flag)
slice_deblocking_filter_override_flag u(l)
if( slice_deblocking_filter override flag) {
slice_deblocking_filter_disabled_flag u(l)
if( !slice deblocking filter disabled flag) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
¥
H
3
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cu_chroma_qp_offset enabled flag equal to 1 specifies that the cu_chroma qp_offset_flag may be present in the
transform unit and palette coding syntax. cu_chroma_qp_offset_enabled_flag equal to 0 specifies that the
cu_chroma_qp_offset flag is not present in the transform unit or palette coding syntax. When not present, the value of
cu chroma qp offset enabled flag is inferred to be equal to 0.

slice_sao_luma_flag equal to | specifies that SAO is enabled for the luma component in the current slice;
slice_sao_luma_{flag equal to 0 specifies that SAQ is disabled for the luma component in the current slice. When
slice sao luma flag is not present, it is inferred to be equal to pic sao luma enabled flag.

slice_sao_chroma_flag equal to 1 specifies that SAQ is enabled for the chroma component in the current slice;
slice_sao_chroma_flag equal to 0 specifies that SAQ is disabled for the chroma component in the current slice. When
slice_sao_chroma_flag is not present, it is inferred to be equal to pic_sao_chroma enabled flag.

slice_alf enabled_flag equal to 1 specifies that adaptive loop filter is enabled and may be applied to Y, Cb. or Cr colour
component in a slice. slice_alf_enabled_flag equal to 0 specifies that adaptive loop filter is disabled for all colour
components in a slice. When not present, the value of slice alf enabled flag is inferred to be equal to

pic_alf enabled_flag.

slice_num_alf aps_ids_luma specifies the number of ALF APSs that the slice refers to. When slice_alf_enabled_flag is
equal to 1 and slice num_alf aps ids luma is not present, the value of slice num alf aps ids luma is inferred to be
equal to the value of pic_num_alf aps ids luma.

slice_alf aps_id_luma[ i] specifies the adaptation_parameter_set_id of the i-th ALF APS that the luma component of the
slice refers to. The Temporalld of the APS NAL unit having aps params_type equal to ALF APS and
adaptation_parameter_set_id equal to slice_alf _aps_id_luma] i ] shall be less than or equal to the Temporalld of the
coded slice NAL unit. When slice_alf_enabled_flag is equal to 1 and slice_alf aps_id_luma[ 1] is not present, the value
of slice alf aps id lumal 1] is inferred to be equal to the value of pic_alf aps id luma[1].

The valuc of alf_luma_filter_signal flag of the APS NAL unit having aps_params_typc cqual to ALF_APS and
adaptation_parameter_set_id equal to slice_alf aps_id_luma[ i ] shall be equal to 1.

slice alf chroma ide equal to O specifies that the adaptive loop filter is not applied to Cb and Cr colour components.
slice_alf_chroma_ide cqual to 1 indicates that the adaptive loop filter is applicd to the Cb colour component.

slice_alf chroma_idc equal to 2 indicates that the adaptive loop filter is applied to the Cr colour component.
slice_alf_chroma_idc equal to 3 indicates that the adaptive loop filter is applied to Cb and Cr colour components. When
slicc_alf_chroma_idc is not present, it is inferred to be equal to pic_alf_chroma_ide.

slice_alf aps_id_chroma specifies the adaptation_parameter_set_id of the ALF APS that the chroma component of the
slice refers to. The Temporalld of the APS NAL unit having aps_params_type equal to ALF_APS and
adaptation_paramcter_sct_id cqual to slice_alf_aps_id_chroma shall be Iess than or cqual to the Temporalld of the coded
slice NAL unit. When slice_alf enabled_flag is equal to 1 and slice_alf aps_id_chroma is not present, the value of
slice_alf aps_id_chroma is inferred to be equal to the value of pic_alf_aps_id_chroma.

The valuc of alf chroma_filter_signal flag of thc APS NAL unit having aps_params_typc cqual to ALF_APS and
adaptation_parameter_set_id equal to slice_alf_aps_id_chroma shall be equal to 1.
slice_deblocking filter override flag equal to 1 specifies that deblocking parameters are present in the slice header.
slice_deblocking_filter_override_flag equal to 0 specifies that deblocking parameters are not present in the slice header.
When not present, the value of slice_deblocking_filter_override_flag is inferred to be equal to
pic_deblocking_filter override flag.

slicc_dcblocking_filter_disabled_flag cqual to | specifics that the operation of the deblocking filter is not applicd for the
current slice. slice_deblocking filter disabled_flag equal to 0 specifies that the operation of the deblocking filter is
applied for the current slice. When slice_deblocking_filter disabled_flag is not present, it is inferred to be equal to
pic_deblocking_filter disabled_flag.

slice_beta_offset div2 and slice_tc_offset_div2 specify the deblocking parameter offsets for  and tC (divided by 2) for
the current slice. The values of slice_beta_offset_div2 and slice_tc_offset_div2 shall both be in the range of —6 to 6,
inclusive. When not present, the values of slice_beta_offset_div2 and slice_tc_oftset_div2 are inferred to be equal to
pic_beta_offset_div2 and pic_tc_offset div2, respectively.
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[161] [3%9]
seq_parameter_set_rbsp( ) { Descriptor
sps_decoding_parameter_set_id ué)
sps_loop_filter_across_virtual_boundaries_disabled_flag u(l)
if( sps_loop_filter_across_virtual_boundarics_disabled_flag ) {
sps_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)
if( sps_loop_filter_across_virtual_boundaries_disabled_present flag) {
sps_num_ver_virtual_boundaries u(2)
for(i=0;i<sps_num_ver virtual boundaries; i++ )
sps_virtual boundaries pos x[i] u(13)
sps_num_hor_virtual_boundaries u2)
for(1=0;i<sps num hor virtual boundaries; i++)
sps_virtual_boundaries_pos_y[ i ] u(13)
3
}
}
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sps_loop_filter_across_virtual_boundaries_disabled_flag equal to 1 specifies that the in-loop filtering
operations are disabled across the virtual boundaries in pictures referring to the SPS.
sps_loop_filter_across_virtual boundaries_disabled present flag equal to O specifies that no such disabling of
in-loop filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the
deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_loop_filter_across_virtual boundaries_disabled present flag equal to 1 specifies that the synlax
clements for the in-loop filtering operations for the virtwal boundaries is present in the SPS.
sps_loop_filter across_virtual _boundaries_disabled_present_flag equal to O specifies that the syntax elements
for the virtual boundaries in-loop filtering operations is not present in the SPS. In-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

When gdr_cnabled_flag is cqual to 1, sps_loop_filter_across_virtual_boundarics_disablcd_flag is constraint to
be 1 and sps_loop_filter across_virtual boundaries_disabled present flag is constraint to be 0.
sps_num_ver_virtual_boundaries specilies the number of sps virtual boundaries pos x[i] synlax
elements that are present in the SPS. When sps_num _ver virtual boundaries is not present, it is inferred to be
equal to 0.

sps_virtual_boundaries_pos_x[i] is used to compute the value of VirtualBoundariesPosX[i]. which
specifies the location of the i-th wvertical virtual boundary in units of luma samples.
sps_virtual_boundaries_pos_x[ i ] shall be in the range of 1 to Ceil( pic_width_in_luma_samples +8 ) — 1,
inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps_virtual boundaries pos v[i] syntax
elements that are present in the SPS. When sps_num_hor virtual boundaries is not present, it is inferred to be
cqual to 0.

When sps_loop _filter across_virtual boundaries disabled flag is equal to 1 and
sps_loop filter across virtual boundaries disabled present flag is equal to 1, the sum of
sps_num_ver _virtual_boundaries and sps_num_hor_virtual_boundaries shall be greater than 0.
sps_virtual_boundaries_pos_y[i] is used to compute the value of VirtualBoundariesPosY[i]. which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
sps_virtual boundaries pos_v[i] shall be in the range of 1 to Ceil( pic_height in luma_samples +8)— 1,
inclusive.
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[3%11]
picture_header_tbsp() { Descriptor
non_reference_picture_flag u(l)

if( sps_loop_filter across_virtual boundaries_disabled flag &&
Isps_loop_filter_across_virtual boundaries_disabled_present_flag) {

ph_num_ver_virtual_boundaries u(2)
for(i=0;1i<ph num ver virtual boundaries; i++ )
ph_virtual boundaries_pos x| i ] u(13)
ph_num_hor_virtual_boundaries u2)
for(i=0;i<ph num_hor virtual boundaries; i++)
ph_virtual_boundaries_pos_y[ i ] ue(v)
H
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ph_num_ver_virtual_boundaries specifies the number of ph_virtual boundaries pos_x[ i | syntax elements
that are present in the PH. When ph_num_ver virtual_boundaries is not present, it is inferred to be equal to 0.
ph_num_hor_virtual_boundaries specifies the number of ph_virtual boundaries pos y[ i ] syntax elements
that are present in the PH. When ph_num_hor_virtual boundaries is not present, it is inferred to be equal to 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirtualBoundariesDisabledFlag = 0
if( sps_loop_filter across_virtual_boundaries_disabled_flag )
if( sps_loop filter across virtual boundaries disabled present flag ||
( ph_num_ver_virtual_boundaries + ph_num_ver_virtual boundaries > 0))
VirtualBoundariesDisabledFlag = 1

The paramcter VirtualBoundaricsNumVer is derived as follows:
VirtualBoundariesNumVer = 0
if( sps_loop_filter_across_virtual_boundaries_disabled_flag )
VirtualBoundariesNumVer =
sps_loop_filter across_virtual boundaries disabled_present flag ?
sps_num_ver_virtual boundaries : ph_num_ver virtual boundaries (7-43)

ph_virtual_boundaries_pos_x[ i ] is used to compute the value of VirtualBoundariesPosX] i ], which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
ph_virtual_boundaries pos_x[ i] shall be in the range of 1 to Ceil( pic_width in luma samples ~8) — 1,
inclusive.
The location of the vertical virtual boundary VirtualBoundariesPosX] i ] is derived as follows:

VirtualBoundariesPosX[ i] =0

if( sps_loop_filter across_virtual boundaries_disabled flag )

VirtualBoundaricsPosX[ i ] =
(sps_loop_filter across_virtual_boundaries_disabled present flag ?
sps_virtual_boundaries pos x[1i] : ph_virtual boundaries pos x[i]) * 8 (7-44)

The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samples.
ph_num_hor virtual boundaries specifies the number of ph_virtual boundaries_pos_y|[ i ] svntax elements
that are present in the PH. When ph_num_hor_virtual boundaries is not present, it is inferred to be equal to
0.
The parameter VirtualBoundariesNumHor is derived as [ollows:

VirtualBoundariesNumHor = 0

if( sps_loop_filter across_virtual boundaries_disabled flag )

VirtualBoundariesNumHor =
sps_loop_filter_across_virtual boundaries disabled present flag ?
sps num_hor virtual boundaries ; ph num hor virtual boundaries (7-45)

ph_virtual_boundaries_pos_y][ i ] is used to computc the value of VirtualBoundaricsPosY| i |, which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_y[ i ] shall be in the range of 1 to Ceil( pic_height in luma samples +8)—1,
inclusive.
The location of the horizontal virtual boundary VirtualBoundariesPosY| 1 | is derived as follows:

VirtualBoundariesPosY[ i |

if( sps_loop_filter_across_virtual_boundaries_disabled_flag )

VirtualBoundariesPosY[ i ] =
(sps_loop_filter across_virtual _boundaries_disabled present flag ?
sps_virtual_boundarics_pos_y[i] : ph_virtual boundarics pos_v[i]) * 8 (7-46)

The distancc between any two horizontal virtual boundarics shall be greater than or cqual to CtbSizeY luma
samples.
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seq parameter set rbsp( ) { Descriptor
sps_decoding_parameter_set_id u(4)
sps_loop_filter_across_virtual_boundaries_disabled_flag u(l)

if(sps_loop_filter_across_virtual_boundaries_disabled_flag ) {

sps_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)

if( sps_loop filter across virtual boundaries disabled present flag) {

sps_num_ver_virtual_boundaries u(2)

for(i=0;i<sps_num ver virtual boundaries; i++)

sps_virtual boundaries_pos_x[i] u(13)
sps_num_hor_virtual_boundaries u(2)
for(i=0;1i<sps_num_ hor virtual boundaries; i++)

sps_virtual_boundaries_pos_y[ i ] u(l13)

h
i
5
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sps_loop_filter_across_virtual boundaries_disabled_flag equal to 1 specifies that the in-loop filtering
opcrations arc disabled across the virtual boundarics in picturcs referring to the  SPS.
sps_loop_filter_across_virtual boundaries_disabled_present_flag equal to 0 specifies that no such disabling of
in-loop filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the
deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 1 specifies that the syntax
elements for the in-loop filtering operations for the virtual boundaries is present in the SPS.
sps_loop_filter_across_virtual _boundaries_disabled_present_flag equal to O specifies that the syntax elements
for the virlual boundaries in-loop f(iltering operations is not present in the SPS. In-loop [iltering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

When gdr_enabled_flag is equal to 1, sps_loop_filter_across_virtual_boundaries_disabled_flag is constraint to
be 1 and sps_loop_filter_across_virtual_boundaries_disabled_present_flag is constraint to be 0.
sps_num_ver_virtual_boundaries specifies the number of sps virtual boundaries pos x[i] syntax
clements that are present in the SPS. When sps num_ver virtual boundaries is not presend, it is inferred (o be
equal to 0.

sps_virtual_boundaries_pos_x[i] is uscd to computc thc valuc of VirtualBoundaricsPosX[i], which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
sps_virtual_boundaries_pos_x[i] shall be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1,
inclusive.

sps_num_hor_virtual _boundaries specifies the number of sps virtual boundaries pos y|i| syntax
clements that are present in the SPS. When sps_num_hor_virtual boundaries is not present, it is inferred to be
equal to 0.

When sps_loop_filter_across_virtual boundaries disabled_flag is equal o 1 and
sps_loop _filter across_virtual boundaries_disabled_present flag is equal to 1, the sum of
sps_num_ver_virtual_boundaries and sps_num_hor_virtual_boundaries shall be greater than ().
sps_virtual_boundaries_pos_y[i] is used to compute the value of VirtualBoundariesPosY[i]. which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
sps_virtual_boundaries_pos_v[ 1] shall be in the range of 1 to Ceil( pic_height_in_luma_samples + 8 ) — 1,
inclusive.
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picture_header_rbsp() { Descriptor
non_reference_picture_flag u(l)
if( sps_loop _filter across_virtual_boundaries disabled flag &&
Isps_loop_filter_across_virtual_boundaries_disabled_present flag ) {
ph_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)
if( ph_loop_filter_across_virtual_boundarics_disabled_prescnt_flag ) {
ph_num_ver_virtual_boundaries u(2)
for(i=0;1i<ph num ver virtual boundaries; i++)
ph_virtual boundaries pos x[i] u(13)
ph_num_hor_virtual boundaries u(2)
for(i=0;1i<ph num_hor virlual boundaries; i++)
ph_virtual_boundaries_pos_y[1i ] u(13)
3
}
}
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ph_loop_filter_across_virtual_boundaries_disabled_present_flag cqual to 1 spccifics that the in-loop
filtering operations are disabled across the virtual boundaries in pictures associated to the PH.
ph_loop_filter across_virtual boundaries_disabled__present flag equal to 0 specifies that no such disabling
of in-loop filtering operations is applied in pictures associated to the PH. The in-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations. When not
present, the value of ph_loop_filter across_virtual boundaries_disabled present flag is inferred to be equal
to 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirtualBoundariesDisabledFlag = 0
if( sps_loop_filter_across_virtual_boundarics_disabled_flag )
VirtualBoundariesDisabledFlag =
sps_loop_filter_across_virtual boundaries_disabled_present_flag
|| ph_loop_filter_across_virtual boundaries_disabled_present_flag

Alternatively, the following constraint may be specified:

When sps_loop_filter_across_virtual_boundaries_disabled_flag is equal to 1 and
sps_loop filter_across_virtual boundaries_disabled_present flag is equal to 0,
ph_loop_filter across virtual boundaries_disabled present_flag is equal to 1
ph_num_ver_virtual_boundaries specifics the number of ph_virtual_boundaries_pos_x[ i ] syntax elements
that are present in the PH. When ph_num ver virtual boundaries is not present, it is inferred to be equal to 0.
The parameter VirtualBoundariesNumVer is derived as follows:

VirtualBoundariesNumVer = 0
if( sps_loop_filter_across_virtual_boundaries_disabled_flag )
VirtualBoundariesNumVer =
sps_loop_filter across_virtual boundaries_disabled_present_flag ?
sps_num_ver_virtual_boundaries : ph_num_ver virtual boundaries (7-43)

ph_num_hor_virtual_boundaries specifies the number of ph_virtual_boundaries_pos_y[ i ] syntax elements
that are present in the PH. When ph_num_hor virtual boundaries is not present, it is inferred to be equal to 0.

The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samplcs.
The location of the vertical virtual boundary VirtualBoundariesPosX[ i | is derived as follows:

VirtualBoundariesPosX[i] =0
if( sps_loop_filter across_virtual boundaries_disabled_flag )
VirtualBoundariesPosX[ i ] =
(sps_loop filter across virtual boundaries disabled present flag ?
sps_virtual boundaries pos x| 1| : ph virtual boundaries pos_x|i]) * 8
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ph_virtual_boundaries_pos_x] i | is used to compute the value of VirtualBoundariesPosX] i |, which
specifies the location of the i-th vertical virtnal boundary in units of luma samples.
ph_virtual_boundaries_pos_x[ i ] shall be in the range of 1 to Ceil( pic_width_in_luma samples ~8) — 1,
inclusive.
The location of the vertical virtual boundary VirtualBoundariesPosX] i ] is derived as follows:

VirtualBoundariesPosX[i]=0

if( sps_loop_filter_across_virtual_boundaries_disabled_flag )

VirtualBoundariesPosX[ i ] =
(sps_loop filter across virtual boundaries disabled present flag ?
sps_virtual boundaries pos_x| i | : ph_virtual boundaries pos x|1i|) * 8 (7-44)

The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samplcs.
ph_num_hor virtual boundaries specifies the number of ph_virtual boundaries pos_y[ i ] syntax elements
that are present in the PH. When ph_num_hor_virtual boundaries is not present, it is inferred to be equal to
0.
The parameter VirtualBoundariesNumHor is derived as follows:

VirtualBoundariesNumHor = 0

if( sps_loop_filter_across_virtual boundaries_disabled_flag )

VirtualBoundariesNumHor =
sps_loop_filter across_virtual boundaries disabled present flag ?
sps_num_hor_virtual_boundarics : ph_num_hor_virtual_boundarics (7-45)

ph_virtual_boundaries_pos_y[ i ] is used to compute the value of VirtualBoundariesPosY][ i |, which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_y| i | shall be in the range of 1 to Ceil( pic_height_in_luma_samples + 8 ) — 1,
inclusive.

The location of the horizontal virtual boundary VirtualBoundariesPosY] i ] is derived as follows:

VirtualBoundariesPosY[1]=0
if( sps_loop_filter_across_virtual boundaries_disabled flag )
VirtualBoundariesPosY[ 1] =
(sps_loop_filter across_virtual boundaries disabled present flag ?
sps_virtual boundaries pos_y[1i] : ph_virtual boundaries pos y[i]) * 8 (7-46)

The distance between any two horizontal virtual boundaries shall be greater than or equal to CtbSizeY luma
samples

When sps_loop [ilter across virtual boundaries disabled flag is equal o 1 and
ph_loop filter across virtual boundaries disabled present flag is equal to 1, the sum of
ph_num_ver_virtual _boundarics and ph_num_hor_virtual _boundarics shall be greater than 0.
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seq_parameter_set_rbsp() { Descriptor
sps_decoding_parameter_set_id u4)
sps_loop_filter_across_virtual boundaries_disabled_present_flag u(l)
if( sps_loop_filter_across_virtual_boundaries_disabled_present_flag ) {
sps_num_ver_virtual_boundaries u2)
for(i=0;1i<sps_num_ver virtual boundaries; i++)
sps_virtual boundaries_pos_x[1i] u(13)
sps_num_hor_virtual boundaries u2)
for(i=0;1i<sps num hor virtual boundaries; i++)
sps_virtual boundaries pos_y[1i] u(13)
} else
sps_ph_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)
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sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 1 specifies that virtual
boundary locations for disabling in-loop filter operations are present in the SPS.
sps_loop [ilter across virtual boundaries disabled present [lag equal to O specifies that virtual boundary
locations for disabling in-loop filter operations are not present in the SPS . In-loop filtering operations include
the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_num_ver_virtual_boundaries specifies the number of sps_virtual boundaries pos x[i] syntax
elements that are present in the SPS. When sps num ver virtual boundaries is not present, it is inferred to be
equal to 0.

sps_virtual_boundaries_pos_x[i] is used to compute the value of VirtualBoundariesPosX[i]. which
specifies the location of the i-th wvertical virtual boundary in units of luma samples.
sps_virtual boundaries pos_x[ i ] shall be in the range of 1 to Ceil( pic_width in luma_samples +8)—1,
inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps_virtual boundaries pos y[i] syntax
elements that are present in the SPS. When sps_num_hor_virtual boundaries is not present, it is inferred (o be
equal to 0.

When sps_loop filter across virtual boundaries_disabled_present flag is equal to 1, the sum of
sps_num_ver_virtual_boundaries and sps_num_hor_virtual_boundaries shall be greater than 0.
sps_virtual_boundaries_pos_y[i] is used to compute the value of VirtualBoundariesPosY[1i], which
specifies the location of the i-th horizontal virtual boundary in units of Iluma samples.
sps_virtual_boundaries pos_v|[i] shall be in the range of 1 to Ceil( pic_height in_luma_samples +8) — 1,
inclusive.

sps_ph_loop_filter_across_virtual _boundaries_disabled_present_flag cqual to 1 specifies that virtual
boundary locations for disabling in-loop filter operations may be present in the picture header of pictures
referring to the SPS. sps_ph_loop_filter_across_virtual boundaries_disabled present_flag equal to O specifies
that virtual boundary locations for disabling in-loop filter operations are not present in picture header of pictures
referring to the SPS. In-loop filtering operations include the deblocking filter, sample adaptive offsct filter, and
adaptive loop filter operations. When not present,
sps_ph loop filter across virtual boundaries disabled present flag is inferred to be equal to 0

When gdr_enabled flag is equal to 1, sps loop filter across virtual boundaries_disabled present flag is
constrained to be equal to O and and sps_ph_loop _filter across_virtual boundaries_disabled_present flag is
constrained to be 1.

U5 31z 2 Al dlel w2 e AR A FT)e d A48 A8 aE

Uehi,

[3£19]
picture_header_1bsp() { Descriptor
non_reference_picture_flag u(l)

if( sps_ph loop filter across virtual 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_num_ver_virtual_boundaries u(2)
for(i=0;i<ph num ver virtual boundaries; i++)
ph_virtual_boundaries_pos_x[ i ] u(13)
ph_num_hor_virtual_boundaries u2)
for(i=0;i<ph_num_hor virtual boundarics; i++)
ph_virtual_boundaries_pos_y]| i | u(13)
}
)
b
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ph_loop_filter_across_virtual boundaries disabled present flag equal to 1 specifies that the in-loop
filtering operations are disabled across the virtual boundaries in pictures associated to the PH.

ph_loop filter_across_virtual boundarics_disabled__present flag cqual to 0 specifics that no such disabling
of in-loop filtering operations is applied in pictures associated to the PH. The in-loop filtering operations
include the deblocking filter, sample adaptive offset [ilter, and adaptive loop [ilter operations. When not
present, the value of ph_loop_filter across_virtual boundaries_disabled_present flag is inferred to be equal
to 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirlualBoundariesDisabledFlag =
sps_loop_filter across_virtual boundaries disabled present flag | |
sps_ph_loop _filter_across_virtual boundaries_disabled_present flag | |
ph_loop_filter across_virtual_boundaries_disabled_present_flag (7-42)

ph_num_ver_virtual_boundaries spccifics thc number of ph_virtual boundarics_pos_x[ i ] syntax clements
that are present in the PH. When ph_num_ver_virtual boundaries is not present, it is inferred to be equal to 0. .
When sps_loop filter across virtual boundaries disabled present flag is equal to 1
ph_num_ver_virtual_boundaries is constraint to be greater than 0.

The parameter VirtualBoundariesNumVer is derived as follows:

>

VirtualBoundariesNumVer = sps_loop_filter_across virtual_boundaries_disabled present flag ?
sps_num ver virtual boundaries :
(sps_ph_loop filter across virtual _boundaries_disabled_present flag 7
ph_num_ver_virtual boundaries : 0) (7-43)

ph_virtual_boundaries_pos_x[ i] is used to compute the value of VirtualBoundariesPosX] i ], which
specifics the location of the i-th vertical virtual boundary in units of luma samplcs.
ph_virtual_boundaries_pos_x][ i | shall be in the range of 1 to Ceil( pic_width in_luma_samples+8)— 1,
inclusive.

The location of the vertical virtual boundary VirtualBoundariesPosX] i ] is derived as follows:

VirtualBoundariesPosX[ i ] = (sps_loop_filter across_virtual_boundaries_disabled present flag ?
sps_virtual_boundaries pos_x[i]:
(sps_ph_loop filter across virtual boundaries disabled present flag ?
ph_virtual_boundaries pos x[i]) *8:0) (7-44)

The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samples.
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ph_num_hor_virtual boundaries specilies the number of ph_virtual boundaries pos_v|[ i ] syntax
elements that are present in the PH. When ph_num_hor virtual boundaries is not present, it is inferred to be
equal to 0.

When ph_loop_filter_across_virtual boundaries_disabled present flag is equal to 1, the sum of
ph_num ver virtual boundaries and ph num hor virtual boundaries shall be greater than 0.

The parameter VirtualBoundariesNumHor is derived as follows:

VirtualBoundariesNumHor = sps_loop_filter across_virtual boundaries_disabled present flag ?
sps_num_hor_virtual boundaries :
(sps_ph_loop filter across virtual boundaries_disabled_present flag ?
ph_num_hor _virtual_boundaries : 0) (7-45)

ph_virtual boundaries pos_vy[ 1] is used (o compute the value of VirtualBoundariesPosY| i ], which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_y][ i ] shall be in the range of 1 to Ceil( pic_height_in_luma_samples +8) — 1,
inclusive.

The location of the horizontal virtual boundary VirtualBoundariesPosY] i ] is derived as follows:

VirtualBoundariesPosY|[ 1 | = (sps_loop_filter across virtual boundaries_disabled present flag ?
sps_virtual_boundaries pos_v[i]:
(sps_ph_loop filter across_virtual_boundaries_disabled_present_flag ?
ph _virtual boundaries pos v[i]) ¥8):0) (7-46)
The distance between any two horizontal virtual boundaries shall be greater than or equal to CtbSizeY luma
samples
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seq_parameter_set_tbsp( ) { Descriptor
sps_decoding_parameter_set_id u4)
sps_loop_filter_across_virtual_boundaries_disabled_flag u(l)
if( sps_loop_filter_across_virtual boundaries_disabled flag ) {
sps_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)

if( sps_loop filter across virtual boundaries disabled present flag ) {

sps_num_ver_virtual_boundaries u(2)

for(i=0;i<sps_num_ver virtual boundaries; i++)

sps_virtual_boundaries_pos_x[i ] u(13)

sps_num_hor_virtual_boundaries u(2)

for(i=0;1i<sps_num_hor virtual boundaries; i++ )

sps_virtual_boundaries_pos_y[i] u(13)
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sps_loop_filter_across_virtual_boundaries_disabled_flag equal to 1 specifies that the in-loop filtering
operations are disabled across the virtual boundaries in pictures referring to the SPS.
sps_loop_filter across_virtual boundaries disabled present flag equal to O specifies that no such disabling of
in-loop filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the
deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_loop_filter_across_virtual_boundaries_disabled_present flag equal to 1 specifies that the syntax
elements for the in-loop filtering operations for the virtual boundaries is present in the SPS.
sps_loop_filter_across_virtual boundaries_disabled_present_flag equal to 0 specifies that the syntax elements
for the virtual boundaries in-loop filtering operations is not present in the SPS. In-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

When gdr_enabled_flag is equal to 1, sps_loop_filter across virtual _boundaries_disabled_flag is constraint to
be 1 and sps_loop _filter across virtual boundaries disabled present flag is constraint to be 0.
sps_num_ver_virtual boundarics specifies the number of sps_virtual boundaries pos x[i] syntax
elements that are present in the SPS. When sps_num_ver_virtual _boundaries is not present, it is inferred to be
equal to 0.

sps_virtual_boundarics_pos_x[i] is used to compute the value of VirtualBoundariesPosX[i]. which
specifies the location of the i-th vertical virtual boundary in wunits of luma samples.
sps_virtual boundaries pos_x[1i] shall be in the range of 1 to Ceil( pic_width in luma samples+8)—1,
inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps_virtual boundaries pos y[i] syntax
elements that are present in the SPS. When sps_num_hor_virtual boundaries is not present, it is inferred to be
cqual to 0.

When sps_loop_filter across_virtual_boundaries_disabled_flag is equal to 1 and
sps_loop_filter across_virtual boundaries disabled present flag is equal to 1, the sum of
sps_num_ver_virtual _boundarics and sps_num_hor_virtual _boundarics shall be greater than 0.
sps_virtual_boundaries_pos_y[i] is used to compute the value of VirtualBoundariesPosY[i]. which
specifies the location of the i-th horizontal virtnal boundarv in wunits of luma samples.
sps_virtual_boundaries_pos_y[i] shall be in the range of 1 to Ceil( pic_height_in_luma_samples +~8) — 1,
inclusive.

Te mi= B A o) 12 FT] AR A Hu)e] o A H e e s
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[3£23]
picture_header_rbsp( ) { Descriptor
non_reference_picture_flag u(l)

if( sps_loop _filter across virtual _boundaries disabled_flag) {

ph_loop_filter_across_virtual boundaries_disabled_present_flag u(l)
il( ph_loop_filter_across_virtual boundaries disabled_present_[lag ) {
ph_num_ver_virtual_boundaries u2)
for(i=0;1i<ph_num ver virtual boundaries; it++ )
ph_virtual bhoundaries_pos_x[1i] u(13)
ph_num_hor_virtual boundaries u(2)

for(i=0;1i<ph num hor virtual boundaries; i++)

ph_virtual boundaries pos y[i] u(13)

~—~
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ph_loop_filter_across_virtual boundaries_disabled_present_flag equal to 1 specifies that the in-loop
filtering operations are disabled across the virtual boundaries in pictures associated to the PH.
ph_loop_filter_across_virtual_boundaries_disabled__present_flag equal to 0 specifies that no such disabling
of in-loop filtering operations is applied in pictures associated to the PH. The in-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations. When not
present, the value of ph_loop _filter across_virtual boundaries disabled present_flag is inferred to be equal
t0 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirtualBoundariesDisabledFlag = 0
if( sps_loop _filter across virtual boundaries_disabled flag )
VirtualBoundariesDisabledFlag =
sps_loop _filter_across_virtual boundaries_disabled_present_flag
|| ph_loop filter_across_virtual_boundaries_disabled_present_flag

Alternatively, the following constraint may be specified:

When sps loop filter across virtual boundaries disabled [lag is equal o 1 and
sps_loop_filter across_virtual boundaries disabled_present flag is equal to 0,
ph_loop _filter_across_virtual_boundarics_disabled_present_flag is cqual to |
ph_num_ver_virtual_boundaries specifies the number of ph_virtual boundaries pos x[ i ] syntax elements
that are present in the PH. When ph_num_ver_virtual_boundaries is not present, it is inferred to be equal to 0.
The parameter VirtualBoundariesNumVer is derived as follows:

VirtualBoundariesNumVer=  sps num ver virtual boundaries +
ph num ver virtual boundaries (7-43)

ph_num_hor_virtual_boundaries specifies the number of ph virtual boundaries_pos_v[ i ] syntax elements
that are present in the PH. When ph num_hor_virtual boundaries is not present, it is inferred (o be equal to 0.

The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samples.

ph_virtual_boundaries_pos_x[ i ] is uscd to computc the valuc of VirtualBoundaricsPosX] i ], which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_x[ i ] shall be in the range of 1 to Ceil( pic_width_in_luma_samples ~8) — 1,
inclusive.
The list VirtualBoundariesPosX] 1 ], for I ranges from 0 to VirtualBoundariesNumVer — 1, inclusive, is
derived as follows:
for(i=0; i < VirtualBoundariesNumVer, i++) {
il( sps_loop_[ilter_across_virtual_boundaries_disabled_[lag ) {
VirtualBoundariesPosX[ i ] = (i <sps_num ver virtual boundaries ) ?
sps_virtual_boundaries_pos_x[1i]:
ph_virtual_boundaries_pos_x[ i — sps_num_ver_virtual_boundaries |
VirtualBoundariesPosX[i] *= 8
Yelse
VirtualBoundariesPosX[1] =0
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The distance between any two vertical virtual boundarics shall be greater than or equal to CtbSizeY luma
samples.
ph num hor virtual boundaries specifies the number of ph_virtual boundaries pos y[i] syntax elements
that are present in the PH. When ph num_hor _virtual boundaries is not present, it is inferred to be equal to
0.
The parameter VirtualBoundariesNumHor is derived as follows:
VirtualBoundariesNumHor = sps_num_hor_virtual boundaries + ph_num_hor_virtual boundaries
(7-45)

ph_virtual boundaries_pos_y[i] is used (o compule the value of VirtualBoundariesPosY[ i ], which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_v[ i ] shall be in the range of 1 to Ceil( pic_height_in luma_samples +~8 ) — 1.
inclusive.
The location of the horizontal virtual boundary VirtualBoundariesPosY] i | is derived as follows:
The list VirtualBoundaricsPosYT i ], for i ranges from 0 to VirtualBoundaricsNumHor — 1, inclusive, is
derived as follows:
for(1=0; i< VirtualBoundariesNumHor; i++) {
if( sps_loop _filter_across_virtual boundaries_disabled flag) {
VirtualBoundariesPosY[ i ] = (i< sps_num_hor _virtual boundaries ) ?
sps_virtual_boundaries_pos_v[i]:
ph_virtual boundaries pos v[i—sps num hor virtual boundaries |
VirtualBoundariesPosY[i] *= 8
3} else
VirtualBoundariesPosY[ 1] =0

The distance between any two horizontal virtual boundaries shall be greater than or equal to CtbSizeY luma
samples

When sps_loop_filter across virtual boundaries disabled flag is equal to 1 and
ph_loop filter_across_virtual boundaries_disabled_present flag is equal to 1, the sum of
ph_num_ver virtual_boundaries and ph_num_hor virtual boundaries shall be greater than 0.
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seq_parameter_sel_rbsp() § Descriptor
sps_decoding_parameter_set_id u4)
sps_loop_filter_across_virtual_boundaries_disabled_flag u(l)

if( sps_loop _filter across virtual boundaries disabled_flag ) {

sps_num_ver_virtual boundaries u(2)

for(1=0;1i<sps_num_ver_virlual_boundaries; i++)

sps_virtual_boundaries_pos_x][ i | u(13)

sps_num_hor_virtual boundarics u(2)

for(i=0;1i<sps_num_hor virtual_boundarics; i++ )

sps_virtual_boundaries_pos_y[ 1] u(13)

3

R EC L R P R e PE LIRS Pt
thebuie.
[3526]

sps_loop_filter_across_virtual_boundarics_disabled_flag equal to 1 specifies that the in-loop filtering
operations are disabled across the virtnal boundaries in pictures referring to the SPS.
sps_loop filter across virtual boundaries disabled present flagequal to 0 specifies that no such disabling of
in-loop filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the
deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_loop_filter_across_virtual boundaries_disabled_present_flag equal to 1 specifies that the symtax
elements for the in-loop filtering operations for the virtual boundaries is present in the SPS.
sps_loop_filter_across_virtual boundarics_disabled_present_flag cqual to 0 specifics that the syntax clements
for the virtual boundaries in-loop filtering operations is not present in the SPS. In-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

When gdr_enabled_flagis equal to 1, sps_loop_filter across virtual boundaries disabled_flag is constraint to
be 1 and sps_loop_filter_across_virtual _boundaries_disabled_present flag is constraint to be 0.
sps_num_ver_virtual boundaries specifiecs the number of sps virtual boundaries pos x[i] syntax
elements that are present in the SPS. When sps_num_ver virtual boundaries is not present, it is inferred to be
equal to 0.

sps_virtual_boundaries_pos_x[i] is used to compute the value of VirtualBoundariesPosX][i], which
specifies the location of the i-th vertical virtual boundary in wunits of luma samples.
sps_virtual boundaries_pos x[1i] shall be in the range of 1 to Ceil( pic_width in luma samples+ 8 ) — 1,
inclusive.

sps_num_hor_virtual_boundaries specifies the number of sps virtual boundaries pos v[i] syntax
elements that are present in the SPS. When sps_num_hor virtual boundaries is not present, it is inferred to be
cqual to 0.

When sps_loop_filter across_virtual boundaries disabled_flag is equal to 1 and
sps_loop filter across virlual boundaries disabled present flag is equal (o 1, the sum of
sps_num ver_virtnal boundaries and sps_num_hor virtual boundaries shall be greater than 0.
sps_virtual_boundarics_pos_y[i] is used to compute the value of VirtualBoundariesPosY[i]., which
specifies the location of the i-th horizontal virtual boundary in units of Iuma samples.
sps_virtual boundaries pos y[i] shall be in the range of 1 to Ceil( pic height in luma samples +~8)— 1,
inclusive.
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picture_header_tbsp() { Descriptor
non_reference_picture_flag u(l)
if( sps_loop_filter_across_virtual_boundarics_disabled_flag) {
ph_loop_filter_across_virtual boundaries_disabled_present_flag u(l)
if( ph loop filter across virtual boundaries disabled present flag) {
for(i=0; i <sps_num_ver_virtual_boundaries; i++) {
ph_virtual_boundaries_pos_x_delta[ i ] ue(v)
if( ph_virtual_boundaries pos_x_delta[i]>0)
ph_virtual_boundarics_pos_x_sign[ 1] u(l)
H
for(i=0;1i<sps_num hor virtual boundaries; it++) {
ph_virtual boundaries pos_y delta[1i] ue(v)
if( ph_virtual_boundaries pos_y_delta[i]>0)
ph_virtual_boundaries_pos_y_sign[i ] u(l)
}
5
¥
}
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ph_loop_filter_across_virtual_boundaries_disabled_present_flag cqual to | spccifics that the in-loop
filtering operations are disabled across the virtual boundaries in pictures associated to the PH.

ph_loop filler across virtual boundaries disabled present [lag equal to O specifies that no such disabling
of in-loop filtering operations is applied in pictures associated to the PH. The in-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations. When not
present, the value of ph_loop_filter_across_virtual boundaries_disabled_present_flag is inferred to be equal
to 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirtualBoundariesDisabledFlag = (sps_num_ver_virtual_boundaries +
sps_num_hor virtual boundaries >0)?71:0

ph_virtual boundaries_pos_x_delta[ i ] is used to compute the value of VirtualBoundariesPosX] i |, which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_x][ i ] shall be in the range of 1 to Ceil( pic_width_in_luma_samples + 8 ) — 1,
inclusive.

ph_virtual boundaries_pos_x_sign[ i | specifies the sign of the i-th virtual boundary, which specifies the
location of the i th vertical virtual boundary in units of luma samples. When not present, the value of
ph_virtual_boundaries pos x_sign| i | is inferred to be equal to 0.

The variable phVirtualBoundariesPosX] i | for i ranges (rom O (o sps_num_ver virtual boundaries — 1,
inclusive, is initialized as follows:

phVirtualBoundaricsPosX[ i ] = ph_virtnal boundarics pos_x_declta[i] *
(1—2*ph_virtual_boundaries_pos_x_sign[i])

The location of the vertical virtual boundary VirtualBoundariesPosX] i ] is derived as follows:
VirtualBoundaricsPosX[ 1] =0
if( sps_loop_filter_across_virtual boundaries_disabled flag) {
il( ph loop filter across virtual boundaries disabled present [lag) (7-44)
VirtualBoundariesPosX| i | = ( sps_virtual boundaries pos_x| 1|+
phVirmalBoundariesPosX[i]) * 8

else
VirtualBoundariesPosX][ 1] = ( sps_virtual_boundaries pos x[i]) *8
h
The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma

samples.

ph_num_hor virtual boundaries specifies the number of ph_virtual boundaries pos_y[ i ] syntax elements
that are present in the PH. When ph_num_hor_virtual_boundaries is not present, it is inferred to be equal to
0.

ph_virtual boundaries_pos_y_delta[ i] is used to compute the value of VirtualBoundariesPosY[ i ]. which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries_pos_y][ i ] shall be in the range of 1 to Ceil( pic_height_in_luma_samples +~8) — 1,
inclusive.

The location of the horizontal virtual boundary VirtualBoundariesPosY] i | is derived as follows:
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ph_virtual_boundaries_pos_y_sign [ i ] spccifics the sign of the i-th virtual boundary, which spccifics the
location of the i th horizontal virtual boundary in units of luma samples. When not present, the value of
ph_virtual boundaries pos_y_sign| i ] is inferred to be equal to 0.

The variable phVirtualBoundariesPosYT i ] for i ranges [rom O (o sps_num_hor_virtual boundaries — 1,
inclusive, is initialized as follows:

phVirtualBoundariesPosY[ i | = ph virtual boundaries pos y deltafi] *
(1—2*ph_virtual boundaries_pos_y_sign|1i])

VirtualBoundariesPosY[i1]=0
if( sps_loop_filter _across_virtual boundaries_disabled flag ) {
if( ph_loop_filter_across_virtual boundaries_disabled present_flag ) (7-46)
VirtualBoundariesPosY[ i] = ( sps_virtual_boundaries_pos_vy[i] +
phVirtualBoundariesPosY[i] ) * 8
else
VirtualBoundaricsPosY( i ] = ( sps_virtual_boundarics_pos y[i]) *8
3

The distance between any two horizontal virtual boundaries shall be greater than or equal to CtbSizeY luma
samples

When sps_loop_filter_across_virtual boundaries_disabled_flag is equal to 1 and
ph _loop filter across virtual boundaries disabled present flag is equal to 1, the sum of
ph_num ver virtual boundaries and ph_num_hor virtual boundaries shall be greater than 0.

When sps_loop_filter across virtual boundaries disabled flag is equal to 1 and

ph_loop _filter across_virtual boundaries disabled_present flag is equal to 1. the sum of
sps_num_ver_virtual_boundaries, sps_num_hor virtual boundaries, ph_num_ver_virtual boundaries and
ph_num_hor virtual boundaries shall not be greater than 8.
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[3529]
seq_parameter_set_rbsp( ) { Descriptor
sps_decoding_parameter_set_id u4)
sps_loop_filter_across_virtual_boundaries_disabled_flag u(l)

if( sps_loop _filter across virtual boundarics disabled flag ) {

sps_loop_filter_across_virtual_boundaries_disabled_present_flag u(l)

if( sps_loop filter across virtual boundaries disabled present flag) {

sps_num_ver_virtual boundaries u(2)
for(i=0; i< sps_mum_ver virtual boundaries; i++ )
sps_virtual_boundaries_pos_x[ i | u(l3)
sps_num_hor_virtual_boundaries u2)
for(i=0;1<sps_num_hor virtual boundaries; i++)
sps_virtual boundaries_pos_y[ 1] u(13)
}
}
3
O T Ab] AEl o] ToHE AE 2 @ A B g oAl A Q) A e A

[3£30]

sps_loop_filter_across_virtual_boundaries_disabled_flag equal to 1 specifies that the in-loop filtering
operations are disabled across the virtual boundaries in pictures referring (o the SPS.
sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to O specifies that no such disabling of
in-loop filtering operations is applied in pictures referring to the SPS. In-loop filtering operations include the
deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.
sps_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 1 specifies that the syntax
elements for the in-loop filtering operations for the virtual boundaries is present in the SPS.
sps_loop filter across virtual boundaries disabled present flag equal to O specifies that the syntax elements
for the virtual boundaries in-loop filtering operations is not present in the SPS. In-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations.

When gdr _enabled [lagis equal to 1, sps loop [ilter across virtual boundaries disabled [lag is constraini o
be 1 and sps_loop _filter across_virtual boundaries disabled present flag is constraint to be 0.
sps_num_ver_virtual boundaries specifies the number of sps_virtual boundaries pos x[i] syntax
elements that are present in the SPS. When sps_ num_ver virtual boundaries is not presend, it is inferred (o be
equal to 0.

sps_virtual_boundaries_pos_x[i] is used to compute the value of VirtualBoundariesPosX[i]. which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
sps_virtual boundaries pos_x[1i] shall be in the range of 1 to Ceil( pic_width in luma samples+~8)—1,
inclusive.

sps_num_hor_virtual _boundaries specifies the number of sps_virtual boundaries pos y[i] syntax
elements that are present in the SPS. When sps_num_hor_virtual boundaries is not present, it is inferred to be
equal to 0.

When sps_loop filler across virtual boundaries disabled flag is equal o 1 and
sps_loop_filter across virtual boundaries disabled present flag is equal to 1, the sum of
sps_num_ver_virtual_boundaries and sps_num_hor_virtual boundaries shall be greater than 0.

sps_virtual boundaries pos _y[i] is used to compute the value of VirtualBoundariesPosY[i]. which
specifies the location of the i-th horizontal virtnal boundary in wunits of luma samples.
sps_virtual boundaries_pos_y|[i] shall be in the range of 1 to Ceil( pic_height in_luma_samples~8) — 1,
inclusive.

U5 31 2 Aol whe o] AR A FT)e e A48 A8
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[256] [3E31]

picture_header_rbsp( ) {

Descriptor

non_reference_picture_flag

u(l)

if( sps_loop_filter across_virtual_boundaries_disabled flag) {

ph_loop_filter_across_virtual_boundaries_disabled_present_flag

u(l)

if( ph_loop filter across_virtual boundaries disabled present flag ) {

if( !sps_num ver virtual boundaries )

ph_num_ver virtual boundaries

u(2)

for(i=0;i<ph num ver virtual boundaries; i++) {

ph_virtual boundaries_pos x_delta[1i]

ue(v)

if( ph_virtual_boundaries_pos_x_delta[i]>0)

ph_virtual_boundaries_pos_x_sign| i |

u(l)

}

if( !sps_num_hor_virtual boundaries )

ph_num_hor_virtual boundarics

u2)

for(i=0;i<ph_num_hor_virtual boundarics; i++) {

ph_virtual boundaries_pos_y_delta[i]

ue(v)

if( ph_virtual boundaries pos y delta] i|>0)

ph_virtual boundaries_pos_y_sign|[i ]

u(l)

2571  ©
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[258] [3E32]

ph_loop_filter_across_virtual_boundaries_disabled_present_flag equal to 1 specifies that the in-loop
filtering operations are disabled across the virtual boundaries in pictures associated to the PH.

ph_loop _filter_across_virtual_boundaries _disabled present flag equal to O specifies that no such disabling
of in-loop filtering operations is applied in pictures associated to the PH. The in-loop filtering operations
include the deblocking filter, sample adaptive offset filter, and adaptive loop filter operations. When not
present, the value of ph_loop _filter across_virtual boundaries_disabled present flag is inferred to be equal
to 0.

The parameter VirtualBoundariesDisabledFlag is derived as follows:

VirtualBoundariesDisabledFlag = 0
if( sps_loop [ilter across virtual boundaries disabled [lag)
VirtualBoundariesDisabledFlag =
sps_loop_filter across_virtual boundaries_disabled present flag
|| ph_loop filter across virtual boundaries disabled present [(lag

Altematively, the following constraint may be specified:
When sps_loop_filter_across_virtual boundaries_disabled_flag is equal to 1 and
sps_loop [filter across virtual boundaries disabled present [lag is equal o 0,
ph_loop _filter_across_virtual_boundaries disabled_present flag is equal to 1
ph_num_ver_virtual_boundaries specifies the number of ph_virtual boundaries pos x delta[i] syntax
elements that are present in the PH. When ph num ver virtual boundaries is not present, it is inferred to be
equal to sps_num_ver_virtual boundaries.
ph_num_hor_virtual_boundaries specifics the number of ph_virtual boundaries pos y_delta[ i] syntax
elements that are present in the PH. When ph_num_hor virtual boundaries is not present, it is inferred to be
equal to sps_num_hot_virtual boundaries.
ph_virtual_boundaries_pos_x_delta[ i ] is used to compute the value of VirtualBoundariesPosX| i ]. which
specifies the location of the i-th vertical virtual boundary in units of luma samples.
ph_virtual_boundaries pos x| i | shall be in the range of 1 to Ceil( pic_width in luma samples+8)—1,
inclusive.
ph_virtual_boundaries_pos_x_sign [ i ] specifies the sign of the i-th virtual boundary, which specifies the
location of the i th vertical virtual boundary in units of luma samples. When not present, the value of
ph_virtual boundaries pos_x_sign] i | is inferred to be equal to 0.
The variable phVirtualBoundariesPosX[ i | for i ranges from O to sps_num_ver virtual_boundaries — 1,
inclusive, is initialized as follows:

phVirtualBoundariesPosX[ i ] = ph_virtual boundaries pos_x delta[i] *
(1-2*ph_virtual_boundaries pos x_sign[i])

The location of the vertical virtual boundary VirtualBoundariesPosX] i | is derived as follows:
VirtualBoundariesPosX[i] =0
if( sps_loop [ilter across virlual boundaries disabled [lag) {
if( sps_loop _filter_across_virtual_boundaries_disabled present flag ) {
if( ph_loop_filter_across_virtual_boundaries_disabled_present_flag ) (7-44)
VirtualBoundariesPosX][ i ] = ( sps_virtual boundaries pos x[i]+
phVirtualBoundariesPosC| i | ) * 8
else
VirtualBoundariesPosX][ i | = ( sps_virlual boundaries pos x[i]) *8
} else if( ph_loop _filter across_virtual boundaries_disabled present flag)
VirtualBoundariesPosX]| i | = phVirtualBoundariesPosX[ i ] * 8
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The distance between any two vertical virtual boundaries shall be greater than or equal to CtbSizeY luma
samples.

ph_num hor virtual boundaries specifies the number of ph_virtual boundaries pos_y|[ i | syntax elements
that are present in the PH. When ph_num_hor_virtual boundaries is not present, it is inferred to be equal to
0.

ph_virtual boundaries_pos_y_delta[ i ] is used to compute the value of VirtualBoundariesPosY[ i ], which
specifies the location of the i-th horizontal virtual boundary in units of luma samples.
ph_virtual_boundaries _pos_y[ i ] shall be in the range of 1 to Ceil( pic_height_in luma samples+8)— 1,
inclusive.

The location of the horizontal virtual boundary VirtualBoundariesPosY| i | is derived as follows:
ph_virtual_boundaries_pos_y_sign [ i ] specifies the sign of the i-th virtual boundary, which specifies the
location of the i th horizontal virtual boundary in units of luma samples. When not present, the value of
ph_virtual_boundaries_pos_y_sign[ i] is inferred to be equal to 0.

The variable phVirtualBoundariesPosY| i | for i ranges from 0 to sps_num_hor_virtual boundaries — 1,
inclusive, is initialized as follows:

phVirtualBoundaricsPosY[ 1] =ph_virtual boundarics pos_y_dcltai] *
(1-2 *ph_virtual_boundaries pos_y_sign[i])

VirtualBoundariesPosY| i | =0
if( sps_loop_filter_across_virtual boundaries_disabled_flag )
if( sps_loop_filter_across_virtual_boundaries _disabled_present flag )
if( ph_loop_filter across_virtnal boundaries disabled_present flag ) (7-46)
VirtualBoundariesPosY[ i ] = ( sps_virtual _boundaries pos_y[i]+
phVirtualBoundariesPosY[i] ) * 8
else
VirtualBoundariesPosYT i | = ( sps_virtual_boundaries pos yv[i]) *8
else if( ph_loop_filter_across_virtual boundaries disabled_present flag)
VirtualBoundariesPosY| i | = phVirtualBoundariesPosY[i] ) * 8

}
The distance between any two horizontal virtual boundaries shall be greater than or equal to CtbSizeY luma
samples
When sps_loop_filter_across_virtual_boundaries_disabled_flag is equal to 1 and

ph_loop _filter across_virtual boundaries disabled present flag is equal to 1, the sum of
ph_num_ver virtual boundaries and ph_num_hor virtual boundaries shall be greater than 0.

When sps_loop_filter_across_virtual_boundaries_disabled_flag is equal to 1 and
ph_loop _filter across_virtual boundaries disabled present flag is equal to 1, the sum of
sps_num_ver_virtual boundaries, sps_num hor virtual boundaries, ph num ver virtual boundaries and
ph_num_hor virtual boundarics shall not be greater than 8.
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