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SIGNALING OF PICTURE HEADER PARAMETERS
CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority from U.S. Provisional Patent Application No.
62/950,4353, filed December 19, 2019, and U.S. Patent Application No. 17/026,748, filed

September 21, 2020, the eatirety of which are incorporated herein.

FIELD
[0002] This disclosure relates generally to video encoding/decoding, and generally

describes next-generation video coding technologies bevond HEVC (High Efficiency Video
Coding), e.g.. Versatite Video Coding (VVC). More specifically, this disclosure relates generally

to methods and apparatuses related to picture header handling.

BACKGROUND
[0003] Proposed VVC Draft 7 includes a HLS (High Level Syntax) called picture header
that contains syntax elements applying to all shices of a coded picture, e.g., to avoid signalling

syntax elements in slice header(s) that are constrained to have the same values for all shices of a

picture.
Picture Parameter Set
[0004] HILS specifies syntax elements that may be apphied to lower level coding tools.

For example, CTU {Coding Tree Unit) size may be specified at the sequence fevel, or SPS
{Sequence Parameter Set}, and is not generally changed from picture to picture. Typical HLS
includes SPS, PPS (Pictare Parameter Set), PH (Pictare Header ), SH {Slice Header), and APS

{Adaptive Parameter Set).



WO 2021/127365 PCT/US2020/065899
[G005] Different HLS includes levels of applications, such that commonly used syntax

elements do not need to be coded repeatedly. For instance, 8PS specifies general syntax elements

applicable to sequence levels. PH specifies general syatax elements applicable te a coded

picture, which may consist of one or more slices,

[0006] Syntax elements included in PPS in VVC Draft 7 are described as follows:

Table 1: Syntax Elements Included in PPS in VVC Drafi 7.

Syatax Flement Descriptor
pic_parameter set rbsp( ) §
pps_pie_parameter set id ne(v)
pps seq parameter set id uf4)
pic_width_in_luma_samples ue(v)
pie_beight in huma samples ue(v)
conformance window flag ufly
H{ conformance window flag § {
conf win left offset ue(v)
conf win_right offset ue{v)
conf win_top offset US(v)
conf win_bottom offset ue(v)
;
sealing_window _flag w1}
ifl scaling window flagy {
scaling win left offset ue(v)
scaling win_right offset uel{v}
scaling win top offset ue(v)
sealing win_bottom_offset ue{v)
;
output flag present flag w1}
mixed nalu tvpes in pic flag ufi}
pps_subpic id signalling present flag u(l)
i pps_subpies id signalling present flag) §
pps_num subpics minusi ue(v)
pps_subpic id len minusl ue(v)
for( 1= 01 <= pps num subpic minusl; i++)
pps_subpic_id] i ] u{v)
i
no_pie_partition flag ufl)

i Ino_pic partition flag ) |

(9]
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pps_log? ctu_size minusd w2}
num_exp_tile_columns _minusl ue{v}
num_exp tfile rows minusl ue(v)
for{ 1= 0; 1 <<= pum exp file columns minusl; i++)
tile_column_width _minusl]i] ue{v)
for( 1= 0; 1 <= pum_exp tile yows mimnust; i++)
tile_row_height minusl]i] ue(vy
rect slice flag wf 1}
iff rect slice flag)
single_slice_per subpic_flag a1}
i rect_shice flag && lsingle slice per subpic Hag) §
num_shices in_pic_minunsl ue(v)
tile_idx delta_present flag u{1)
for{ 1= 0.1 << num shees in pic minusl; i+ ) 4
shice width_in tiles_minoasi] 1] ne(v)
slice_height in_tiles_minusi| i | ue{v)

H{ slice_width_in_tiles minuslfi] == 0

shice height in tiles minusi{i] == 3} {

num_slices_in_tile_minusl| 1 ] ue(v)

numSlicesinTileMinus! =
num_slices in file minuslf i}

for{j=0ij<
numShcesinTileMinusl; j++)

ue(v)
slice height in_ctu_minusi| 4+ ]
3
k)
i tile idx_delta_present flag && i<
pum slices in pie minusl )
tile idx deltal i ] se{v)
i
!
loop filter_across_tiles_enabled flag w1}
loop filter across shlees emabled flag u{l}
)
]
entropy_coding syne_enabled flag u{l)
tf{ Ino_pic_partition_flag ||
entropy_coding svue enabled Hag )
entry_point_offsets present flag w1}
cabac_init_present flag w1}
for{ 1= 0111214 )
num_ref idx default active minush| i} ue(v)

3.
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rpil idx_present flag ufl)
init_gp_minus26 se{v)
logl transform skip max size minus2 ue(v)
cu_qp delta_enabled flag u{l)
pps ch qp offset selvy
pps_cr_gp_offset se{v)
pps_joint_cber_gp_offset_present_flag ufl)
U pps_joint cher qp offset present flag)
pps_joint cher gp offvet value se{v)
pps_shice chroma_qp_offsets present flag a1}
pps_cu_chroma_qp_offset_list_enabled flag u(1)
{ pps_cu_chroma gp offset list enabled flag) |
chroma qp offset list len minusl ue(v)
for( i = 01 <= chroma qp offset list len minusl; #+) |
ch gqp offset Hst] i} se{v)
cr_gp offset list] 1} sefv)
il pps joint_cber qp offSet present flag )
joint cher gqp ofiset list] i ] se{v)
h
i
pps_weighted _pred_flag ufl)
pps_weighted bipred flag u(1)
deblocking filter control present flag uf 1)
il deblocking filter control present flag ) §
deblocking filter_override enabled flag ufi)
pps_deblocking filter disabled flap u(l)
if{ Ipps_deblocking filter disabled flag ) ¢
pps_beta offset div2 se{v)
pps_te offset div2 se{v)
h
)
constant slice_header _params_enabled flag ufly
i constant_shice header params enabled flag ) {
pps_dep guant enabled idc w2y
for{ 1= 0, 1 U2, 143 )
pps_ref pic list sps idel i} u{2)
pps_mvd H zero ide u(2)
pps_collocated from 10 ide w2}
PPy six_minus max nwm merge cand plusi ue(v)
uelv)
pps_max_num_merge cand _minus_max_pum_triangle_cand
plust
¢
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picture header_extension present flag ufl)
slice_header_extension_present_flag u(l)
pps_extension flag w1}

H{ pps_extension flag)
while{ more rbsp data{ )
pps_extension_data flag a1}
rhsp trailing bits()

[G007] As illustrated in Table 1, above, num_slices in_pic_minast plus | specifies the
nuber of rectangular slices in each pictare referring to the PPS. The value of
num_slices_in_pic_minusl is in the range of 0 to MaxSlicesPerPicture ~ 1, inclusive. When the
no pic partition flag is equal to 1. the value of num_slices in pic_minusl may be inferred to he
equal to 0.

[GO08] As illusirated in Table 1, above, pps_mvd 11 zero_ide equal to 0 specifies that
the syitax element mvd_11_zero flag is present in PHs referring to the PPS. Also,

pps_myvd 11 zero ide equal to | or 2 specifies that mvd 11 zere flag is not present in PHs

referring to the PPS. Further, pps_med 11 zere ide equal to 3 is reserved for future use by ITU-

[G009] As illustrated in Table 1, above, pps_collocated from_10_ide equal to 0 specifies
that the syntax element collocated_from_10_flag is present in a slice header of slices referring to
the PPS. Also, pps_collocated from 10 ide equal to 1 or 2 specifies that the syntax element
collocated_from_10_flag is not present in a shice header of slices referring to the PPS. Further,
pps_collocated_from_10_ide equal to 3 is reserved for future use by ITUT HISOAEC.

[0610] As iHustrated in Table 1, above, pps_six_minus_max_num_merge cand plusl

equal to O specifies that pic_six_minus_max_num_merge_cand is present in PHs referring to the



WO 2021/127365 PCT/US2020/065899

PPS. Also, pps_six_minus_max_num_merge cand plast greater than 0 specifies that
pic_six_minns_max_num_merge_cand is not present in PHs referring to the PPS. The value of

pps six minus max men merge cand plusl is in the range of 0 to 6, inclusive.
[G011] As illustrated in Table 1, above,
pps_max_num_merge_cand _minus_max_num_friangle_cand_plusl equal to {§ specifies that
pic_max_num_merge cand _minns_max_pum_triangle cand is present in PHs of slices referring
to the PPS, Also, pps_max_num_merge _cand_minus_max_num_trisngle_cand_plust greater
than 0 specifies that pic_max_nom merge cand minus_max_num_ friangle_cand is not present
m PHs referring 10 the PPS. The value of
pps max num merge cand minus max num irangle cand plust is in the range of O to
MaxNuraMergeCand - 1.

Slice Layer RBSP
[0012] A slice layer RBSP may consist of a slice header and slice data.

Table 2: Slice Layver RBSE.

Syntax Flement Descriptor
slice_layer rbsp{) ¢

shice header( )

shice data( )

rbsp slice trailing bits( )

kS
)
Pioture Header and Slice Header
[0013] Syntax elements coded in PPS, where a curvent picture refers to, might be

overridden in PH and SH such, that a pic_deblocking filter override flag in the PH, referring 1o

the PPS, or the slice_deblocking filter override flag in the SH, referring to the PPS, is set.

-6-
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Those syntax elements not present in PH may be present in SH instead. For instance, when the
value of the pic_sao_enabled present_flag, in PH, specifying the presence of SAQ related syntax
clements, is 0, slice_sao_loma flag and slice_sao_chroma_ {lag may be coded n SH {o indicate
SAQ usage on luma and chroma,

[0014] With the use of PH, syntax elements that are alveady constrained to be the same in
all shices of a picture may be transmitted in PH once per picture 1o avoid signaling everbead,
especially when there are a handtul of slices in a picture, Still, syntax elements that often vary
from slice to slice may be transmitted in SH to provide flexibility.

[GO15] Syntax slements ineloded w PH and SH in VVU Draft 7 are described in Tables 3
and 5, below,

Table 3: General Stice Header Syntax

Syntax Flement Descriptor
picture_header rbsp( 3 {
non_reference picture flag u(l)
gdr_pic flag u{l})
no_output _of prier pics flag D)
iff gdr pic flag)
recovery poc ent gely)
ph_pic parameter set id uef v}
i sps_poc msh flag) |
ph poc_msh present flag u(l})
iff ph poc msh present flag )
poc_msh_val w(v)
3

H

H{ sps subpic id present flag && lsps subpic 1d signalbng flag)

.
L3
ph_subpic_id_signalling present flag ufl)
if{ ph_subpics id sipnalling present flag) {
ph subpic id len minusl uelv)
for(i=011 <= sps pum sobpics minasi; i+4)
ph sabpie ddf:} u{v)
!
3

oy
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H{ tsps_loop filter across virtual boundaries disabled present flag

) T T
W)
ph_loop_filter _across_virtual boundaries_disabled_present flag
i ph_loop_filter_across virtual_boundaries_disabled present flag )
i
2
ph_num_ver virtual boundaries u(2)
forf 1=0:1~ ph num_ver virtugl boundaries; i++)
ph_virtual boundaries pos x[ i} a(13)
ph_num_hor virtual boundaries u(2)
for{ 3 = 0:1 < ph mum hor virtual boundaries; i++ )
ph_virtual_boundaries_pos v[ i} w1y
;
i
il separate_colour plape flag == 1)
colour_plane id u(2)
if{ output flag present flag )
pic_output flag (1)
pie_rpl_present flag uf 1}
U pic_rpl present fag)
for( im0 10 2; i+ ) 4
f#{ num_ref pic lists in sps{i]>0
&& lpps ref pic list sps idef 1] &&
{(i==0{{{i==1&&
rpll idx presemt flag ) ))
pic_rpl sps flag]i| a(l)
H{ pic mpl sps flagl i)
H( nwm_ref pic lists_in_spsf i } i &é..
(Tms 0§ (i ==
&& wpll idx preseat flag) )
pic_rpl idx] i} wv)
1 else
rel_pic list stroct{ i,
num_sef pic lists in spsfil)
for( =0, ] < NumltrpEntries] i [{ Rplsldxf 1 11 j++)
{
H{ lrp _in slice header flagli ][ Rpdsldxfi]])
pic poc kb il ] u(v)
pic_delta_poe_msh_present flagl 1 f ufl)
iff pic_delta_poc msb present fagfid i)
pic_delta_poc_msbh evele il ] ue{v)

o e’

8-
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$
3
b
] partition_constrainis_override enabled flagy {
partition_constraints override flag u(l)

H{ partition_constrainty override flag ) §

pic_log2 diff min_qt_min_ch intra slice luma uelvl
pic_logd diff min_ gt min_cb_inter slice ue{v)
pic_max_mitt_hicrarchy_depth_inter shice uefv)
pic_max_mtt hierarchy depth intra slice luma ue(v)
i pic_max_mit_bicrarchy depth intra_slice loma =
0y ¢
ue{v)
pic log2 diff max bt min_ gt intra slice luma
uefv)
pie_log2 diff max_tt_min_qt_infra_slice luma
h
{ pic_max_mit hierarchy depth inter shice = 0){
pie_loe2 dif max bt min_qgt _inter_slice ge{y)
pic_log2 diff max ¢t min_gi_inter slice ue{vy
b
i gtbtt_dual wee mtra flag ) {
ue{v}
pic_log2 diff min gt wmin ch intra shice chroma
uelv}
pic_max_mtt_bierarchy depth intra slice chroma
i pic_max_mit_hicrarchy depth intra slice chroma = 0} 4
(v}
pie logd diff max bt min gt intra slice_chroma
ue{v}
pic_log2 diff max tt min gt intra slice chroma
i
;
i
h
iff cu_gp delta _enabled flag)
pic_er _gp delta subdiv_intra slice ge(v)
pic_cu_qp_delta_subdiv_inter slice ue(v)
:
ifl pps co chroma gp offsel hst enabled Hag)
pic_cu_chroma gp offset subdiv_intra_slice ge(v)
pic_cu_chroma_qgp offset subdiv_inter shice ue{v)

9.
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i sps temporal mvp enabled Hag)

pic_temporal_mvyp_enabled flag uil)
H{!pps mvd 11 zero ide)

mvd 1 zere flag u(l)
iff Inps six_minus max num merge cand plust )

pic_six_minus_max_num_merge cand ue(vy
i sps affine enabled flag)

pic_five_minus_max_nwm_subblock _merge cand uefv}
if{ sps_fpel mmvd enabled flag)

pic_fped mmvd _enabled flag (1)
ifl sps_bdof pic present {lag )

pic_disable bdof flag w(1)
i sps_dmvr pic present flag)

pic_disable dmvr flag ()
if{ aps_prof pic present flag)

pic_disable prof flag w 1)

i sps_triangle enabled tlag && MaxNumMergeCand »= 2 &&

'pps_max_num_merge cand minus_max_num_triangle cand plusi )

gefv)
pic_max_num merge cand minus max_num triangle cand
if ( sps_the enabled flag)
pic_six_minus max_nom ibe merge cand ne(v)
i sps joint cher enabled flag )
pic_jeint_cher sign flag w(l)
ifl sps sao enabled flag ) §
pic_sao enabled present flag a1}
if pic sao enabled present flag) {
pic_sao luma_cnabled flag W)
H{ChromadrayType = 0)
pic_sac_chroma enabled flag ufl)
;
)
i sps_alf enabled flag)
pic_aif enabled present flag uil)
iff pic_all enabled present flag ) §
pic_alf enabled flag u(l)
i pic_alf enabled flag)
pic_nwm_alf_aps ids luma u(3)
for{ 1= 0; 1 <pic_oum alf aps ids luma; i+
pic_alf aps id lamali] w3
il ChromadArraytype = )
pic_alf chroma_ide )

-10-
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it pic_alf chroma ide)

pic_alf_aps_id _chrema u(3)
h
y
;
i pps_dep guant_snabled ide)
pic_dep quant_enabled flag wl)
H{ Ipic dep guant enabled flag)
sign_data_hiding enabled_flag ufl)
i deblocking filter override enabled flag) 4
pic_deblocking filter_override present flag u(l)
iff pic_deblocking filter overnide present flag ) |
pie_deblocking filter override flag u(l)
if{ pre deblocking filter overnide flag) §
pic_deblocking filter disabled flag w(l)
i{ {pic deblocking filter disabled flag) {
pic_beta offset divl se{v)
pic_fe offvet div2 se{v)
|
h
¢
I
i sps Imes enabled flap ) {
pic lmes enabled fag u(l)
i pic Imes enpbled flag) {
pic_Imes_aps id w()
if{ ChromaAsrayType = 0)
pic_chroma residual scale flag w1}
}
§
i sps_scaling list enabled flag) |
pic_scaling list present flag w(l)
H{ pic scaling hist present flag)
pic_scaling Hst_aps id &)
13
i
il picture_header extension present flag 3 {
ph_extension_length uefv}
for( 1= 011 < ph_extension length; i++)
ph_extension_data_byie] i ] ¥y

3

i‘bsp trailing bits( )

o e

-11-
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slice header() {

slice_pic_order _cnt Ish a{v)
if{ subpics present flag )
shice subpic id afv)
if{ reet stice flag || NumTileslnPice > 1)
stice address (v}
{ lrect shice flag && NumTileslaPie > 1)
nam tilles in slice minusi ue{v)
slice_type ue(v)
if{ Ipic_rpl present flag &&{{nal_wnit type = DR W _RADL &&
nal_unit_type I=
IDR N LP) |
sps_idr rpl present flag)) {
for( 1= 1< 2 i) 4
U mum_ref pic_lists in spsf i]1> 0
&& lpps_rvef pic list sps dde[ 1] &&
(== 0 ]
(i ww | && pll idx present Hag)))
stice_rpl_sps flag| 1] a1}
W stice_wpl sps flagl i)
iff man ref pic lists in spsfi]>1 &&
(i 0 (0
== K& rpll ddx present flag 1))
shice rpl ddx] 1] a{v)
}else
vef pic list struct( i,
num_ref pic lists in spsfil)
ford § = 0.1 < NomLupEotries] 1 { Rplslds{ i1y ¢
H{ lp in shice header flagl 1 ] Rplsldx[ 11 ])
slice poe Ish {1} 1] W)
slice_delta_poc_msh present flagi i} af )
iff slice delia poc wmsh present flagl il i)
slice delta poc msh evele i 1} ae(v)
}
;

i

if{ pic_rpl present flag || ( { nal unit type = IDR W RADL &&
nal_unit_type I=
IDR N LP) || sps_idr wpl present flag)) |

it ( slice type = I && nuwm ref entries] O }f Rplslds{ 6 1] >
by i
{ shice_type == B &&

num ref entries] | P Rplsldx{ 111> 1)) 4

-12-
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pum ref idx active overrvide flag u{l})

il num ref idx active override flag)

.

H nam_rel entries] 1 ] Rplsldxfii]>

L)

nunt_ref idx active _minust] i] | ue(v)

3
$

B
¥

if{ stice type 1= 1)

i cabac init present flag)

cabac_init flag (1)

i pic_temporal_mvp enabled flag) {

U slice type == B && lpps_collocated from 10 ide)

collocated from 10 flag u(1}

H{ { collocated from 10 flag &&
NumBRefldsxActive[ 01> 1) i
{ lcollocated from 10 flag &&
NumRetldxActive[ 11> 1)

enllocated ref idx ue(v)

3

3
H{ { pps_weighted pred flag && shice type == P} [}

pred_weight table( )

:
¥
shice gp delta se(v)
ifl pps shice chroma qp ofiets present flag) §
stice_ch_qp_offset se(v)
slice er_gp offset se(v)
H sps joint cboer enabled flag)
slice_joint _cher _gp offset se(v)
3
by
i pps cu chroma gp offset list enabled flag)
cu_chroma gp offset _enabled flag u{l}
UL sps_sao cnabled flag && lpic sso cuabled present flag ) {
shce sao luma flag u(l)
i ChromaArmayType = ()
slice sao chroma flag u(lj
)
if{ sps_alf enabled fag && Ipic alf enabled present flag) |
stice_alf_enabled flag al)
i shice alf enabled flag) ¢
slice_num_alf aps ids juma u{ 3}

for(1=0; 1 <slice num _alf aps ids luma; i++)

-13-
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stice_alf aps id lumali] u{3)
iff ChromadrmayType = 0)
shice alf chroma ide w2}
if( shee alf chroma ide)
shice_alf aps_id chroma w3}
h
;
if{ deblocking filter override_cnabled flag &&
'pic_deblocking filter override present flag )
shce deblocking filter_override flag u(l}
i shice deblocking filter override flag )4
stice_deblocking filter_disabled flag u(l}
i Islice deblocking filter disabled flag) {
slice beta offset div2 se(v)
shice te offset div? se(v)
h
‘lik
U entry point offsets present flag && NomEniryPoints >0 4
offvet len minus] ue{v)
for( 1 = {; i < NumEntryPoints; i++)
entry point offset minusl| 1] u(v)
!
if{ shce header extension present flag) {
stice_header _extension length ae({v)
for{ 1= 011 <slice _header extension length; i++)
stice_header extension data bvie| t | u(§8)
:
byte alignmeni( )
i
[0016] As indicated above and below, slice_type may spectfy the coding type of the slice

according to Table 4, below:

Table 4; slice type

slice tvpe Name of slice_fvpe
{ B (B shice}

1 P (P slice)

2 11 slice)

-14-
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Access Unit Delimiter
[C017] An AU {Access Unit) delimiter is used to indicate the start of an AU and the type
of shces present in coded pictures 1n the AU containing the AU delimiter NAL (Network
Abstraction Layer) anif. Presently, there is no normative decoding process associated with the
ALY delimiter.
[GO18] Also, pic_type indicates that the slice_type values for all slices of coded pictures
tnn the AU containing the AU delimiter NAL unit are members of the set listed in Table 4 for the
given value of pic_type. The value of pic_type may be equal to 0, 1 or 2 in bitstreams. QOther
values of pic_type are reserved for future use by FIU-T HISOAEC, Decoders conforming to this
version of this may ignore reserved values of pic_type.

Table 5: fterpretation of pic_type

pic_tvpe i slice_tvpe values that may be present in the AU
0 !
t P I
2 B, P11
{00191 Non-patent hterature [1] C'NPL 17} proposes a high-level control flag to indicate

that a set of parameters are needed for covered low-{evel coding layers.

[0020] NPL 1 describes a method wherein all inter-prediction related syntax elements or
parameters only need to be signaled when there is at least one inter coded slice, or when a sub-
parfition exists inside a picture. Otherwise, those syntax elements or parameter are not signaled.
[0021] in one embodiment described in NPL 1, a contrel flag in a picture header, referred
to as pic_intra_only flag, is signaled to indicate if all slices {or any kind of sub-partitions of thig

picture) inside the picture will have intra prediction (or non-inter related prediction) only. When

-15-
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this flag is true, only intra coding related synlax elements or parameters are signaled later in the
picture header. Otherwise, when this flag is false, inter prediction related syntax elements or
pavarmeters are signaled. A syntax table reflecting this embodiment is provided below:

Table 6: First Embodiment of NPL 1

Syntax Element { Descriptor
pic_intra only flag u(1}

i{Ipic intra only flag)!
H{ sps_temporal_myvp_enabled flag
&& 'pps temporal myvp enabled ide)

pic_temporal _mvp_enabled flag w1}
Hilpps mvd 11 zero ide)

mvd 11 _zero flag u(l)
H{ tpps_six_minus_mwax_oum merge cand plusi)

pic_six_minus_max_num_merge cand ue{v)

if{ sps_affing_enabled flag &&

fops five minus max num subblock merge cand plust )

pic_five minus_max_num_subblock merge cand (v}
H{ sps fpel mmvd enabled flag)

pic_fpel_mmvd enabled flag (1)
ifl sps_bdof dmvr slice present flag )

pic_disable bdof dmvre flag w(1)

i sps triangle enabled flag && MaxNumMergeCand »= 2 &&

tpps_max_num_merge cand minus max nuwm_{riangle cand minus

1)
uelvy
pic_max_num_merge cand_minus_max_num_friangle eand
3
:
[0022 In another method of NPL 1, all related syntax elements or parameters that are

used only for inira shice or intra sub-partition need to be signaled when there is no inter coded
slice or when a sub-partition exists mside the picture. Otherwise, those syntax clements or

parameter are not signaled.
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[0023] In another embodiment of NPL 1, a control flag in picture header, referred as
pic_inter_only flag, is signaled to indicate if all the shces {(or any kind of sub-partition of this
pictare) wnside the picture will have inter prediction {or non-intra related prediction). When this
flag s true, intra slice related syntax elements or parameters are not signaled later in the picture
header. Otherwise, when this flag is false, intra slice may be used in at least one of the slice(s) or
sub-partition{s) in the picture. The related syntax clements or parameters for intra shice or sub-
partitions will be signaled. A syntax table reflecting this embodiment is provided below:

Table 7: Second Embodiment of NPL 1

Syutax Element { Descriptor
pic_inter _ouly flag u(1)
if{!pic_inter only Hag){

H{ gthtt duad tree_intra fag) {

pic log2 diff min gt min ¢b chroma uel{v}
pic_max_mit_hierarchy depth chroma ue{v)
H pio_max_mit_hierarchy_depth_chroma t=
0) 1
ne(v)
pic_log2 diff max bt min_gt chroma
uedv)
pic_log? diff max _#t min_ gt chroma
;
3
i
13
s
[0024] In the above methods deseribed it NPL {, if a pictare has ity own type, such as

being an intra picture or inter picture, the above control tlags pic_intra_only_flag and
pic_inter_only flag need not be signaled, and their values can be derived from the picture type.
[G025] Also, if current picture has a picture type as intra-only picture {all slices in the
picture are { stices), then a pic_intra_only flag may be inferred as true. In another example, if the

current picture has a picture type as infer-only picture {all slices in the picture are P or B slices),
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the pic_infer only {lag may be inferred as true. In vet another example in NPL 1,1 a current
picture has a picture type indicating both intra-slices and inter-shees are possible in the picture,
both the pic_intra_only Hlag and the pic_inter only flag can be inferved as false.
Problem
[0026] Although PH may be signalled once per picture to avoid signalling syntax
elements that are common to slices within a pictare, this signalling may introduce overhead
instead ,without considering syntax olements only used for intra shices (1 slices) or inter slices (B,
P slices).
SUMMARY
[0027] Embodiments relate to a method, system, and computer readable medium for
video encoding/decoding, and more specifically to pictare header handling.
BRIEF DESCRIPTION OF THE DRAWINGS
[0028] These and other objects, features and advantages will become apparent from the
following detailed description of iHlustrative embodiments, which are to be read in connsction
with the geccompanying drawings. The various features of the drawings are not to scale as the
iflustrations ave for clarity in facilitating the understanding of one skilled in the art in conjunction
with the detatled description. In the drawings:
[00297 FIG. 1 Is a schematic ilustration of a simplified block diagram of a
comnumication system in accordance with an embodiment.
[0030] FIG. 2 is a schematic illustration of a simplified block diagram of &

communication system in accordance with an embodiment.
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[G03 1] FIG. 3 s a schematic Hlustration of a computer system in accordance with an
embodiment.

DETAILED DESCRIPTION
[0032] FIG. 1 illustrates a simplified block diagram of a communication system {100}
according to an embodiment of the present disclosure. The system (100} may include at least
two terminals (110-120) interconnected via a network (150). For unidirectional transmission of
data, a first terminal (110) may code video data at a local {ocation for transmission to the other
terminal (120} via the network (150). The second terminal (120) may receive the eoded video
data of the other terminal from the network (150), decode the coded data and display the
recovered video data. Unidirectionsl data transmission may be common in media serving
applications and the like.
[0033] FIG. 1 illustrates a second pair of terminals (130, 140) provided to support
bidirectional transmission of coded video that may occur, for example, during
videoconferencing. For bidirectional transmission of data, cach terminal {130, 140) may code
video data captured at 8 local location for transmission to the other terminal via the network
{150). Each terminal (130, 140} also may receive the coded video data transmitted by the other
terminal, may decode the coded data and may display the recovered video data at a local display
device.
[0034] In FIG. 1, the terminals (110-140) may be illustrated as servers, personal
compulers and smart phones but the principles of the present disclosure may be not so limited.
Embodiments of the present disclosure find application with laptop computers, tablet computers,

media players and/or dedicated video conferencing equipment. The network {150} represents any
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number of networks that convey coded video data among the terminals (110-140), including for
example wireline and/or wireless communication networks. The communication network {1368)
may exchange data tn circott-switched and/or packet-switched channels. Representative
networks include telecommunications networks, local area networks, wide area networks and/or
the Internet. For the purposes of the present discussion, the architecture and topology of the
network (150) may be immaterial to the operation of the present disclosure unless explained
herein below.

[0033] FIG. 2 illustrates, as an example for an application for the disclosed subject
matter, the placement of a video encoder amd decoder in a streaming environment. The disclosed
subject matter can be equally applicable to other video enabled applications, including, for
example, video conferencing, dighial TV, storing of compressed video on digital media incloding
CI, DVD, memory stick and the like, and so on

[0036] A streaming system may include & capture subsystem (213), that can tnelude a
video source {201), for example a digital camera, creating a for example uncompressed video
sample stream (202). That sample stream (202), depicted as a bold line to emphasize a high data
volume when compared to encoded video bitstreams, can be processed by an encoder (263)
coapled to the camera (201). The encoder (203) can include hardware, software, ovr s
combination thereof to enable or fmplement aspects of the disclosed subject matter as described
i more detail below. The encoded video bitstream (204), depicted as a thin line to emphasize the
lower data volume when compared to the sample stream, can be stored on a streaming server
£203) for future use. One or more streaming clients (206, 208) can access the streaming server

{205) to retrieve copies (207, 209) of the encoded video bitstream {2043, A client {206} can
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inchude a video decoder (218} which decodes the incoming copy of the encoded video bitstream
{207) and creates an oufgoing video sample stream (211) that can be rendered on a display (212)
or other rendering device (not depicted). In some streaming systems, the video bitstreams (204,
207, 209) can be encoded according to certain video coding/compression standards. Examples of
those standards include ITU-T Recommendation H.263. Under development is a video coding
standard informally known as Versatile Video Coding or VVC. The disclosed subject matier
may be used in the context of VVC.

[0037] In embodiments, the syntax clement pic_type_ide may be used to indicate the
slice types for all slices of a coded picture,

[0038] In one embodiment, pic_type 1de may be coded using an unsigned integer 0-th

order Exp-Golomb-coded syntax clement with the lefl bit first. Here, pic_type ide may have

three value 0, 1 and 2, and three statuses sach as | slice only, B, P, Islices, and B, P slices. The
value may be mapped to statuses in any order. Table 8, bekiw shows examples of possible
pic_type ide semantics.

Table &: Example of Possible pic_type_ide Semantics

pie_type_ide | slice type that presentin a coded picture
0 B, P

1 {
2 B, P

[0039] In an embodiment, pic_type_ide may be coded using an unsigned integer using 2
bits. Here, pic_type_ide may have, but is not necessarily limited to three values 0, 1 and 2, and
three statuses, such as: [slice only, B, P, 1 slices, and B, P slices. Other values of pic_tvpe_ide

may be reserved for further definition.
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Table & - Examples of Possible pic_type_ide Semantics

pic_type ide i slice type that present in a coded picture

{} B, P

} 1

2 B,P

3 reserved
[0040] In an embodiment, the reserved pic_type idc value 3 may indicate only P, I shices
present in a coded pictore.
[G04H] In an example, pic_iype ide may be coded using an unsigned integer using 2 bits,

pic_type ide | slice tvpe that present in a coded pictare
0 B, P
i 1
2 B
3 P
[0042] Htis proposed to signal pic_tvpe_ide in HLS, such that only related syntax

clements are coded or present to reduce signaling overhead. For example, when pic_type_ide
indicating the picture is intea only, no infer related symtax elements are signaled.

[0043] In one example, pic_type_ide may be signaled in PPS such that it specifies the
slice types for all slices of each coded picture referring to the PPS. Detailed syntax and semantics
are given as follow. In the below Table, as well as other Tables in this disclosure, changes

compared to VVC Draft 7 are italicized.
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Syntax Element Descriptor
pic_parameter_set rbsp( ) {
pps_pic_parameter set id ae(v)
pps_seq parameter set id w4}
pic_width_in_loma_samples ue{v)
pic_height in luma _samples ue{vy
pic_type ide ue(vy
conformance_window_f{lag u(l)
H{ conformance window flag) {
conf win left offset nel{v)
conf win_right offset ue(v)
conf win_top offset we(v)
conf win bottom offset ue(vy
t
sealing window flag a1}
if{ scaling window flag) {
scaling win_left_offset ne(v)
sealing win_right offset ue(v)
scaling win_fop_offset ue{v)
scaling win_bottom_effvet ue(v)
7
cutput_flag present flag w(l}
mixed nsla types in_pic_flag a1}
pps_subpic_id_signalling present_flag ufly
il pps_subpics id signalling present flag ) {
pps_nwm_sabpics minus] ue(v)
pps_subpic_id len_minusl ye(v)
for{ 1=0:1 <= pps num sabpic minusl; i++)
pps_subpie_id] i ] w{v)
)
no_pic_partition_flag Wl
i no pic patiion flag) {
pps_log? ctu size minusS w2}
num_exp_tile_colwmns minusi ge{v)
num_exp tile rows minusl ue{v)
for( 1= 0,1 <= num _exp tile columns minusl; i)
tile_column_width minus1| i} ue{v)
for( 1={;1 <= pum exp tile rows minusl; i++)
tile row height minusl] 1] uel{v)
rect slice flag u(l)
i{ rect shice flag )
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single_slice_per_subpic_flag ul 1)
iff rect shice flag && lsingle slice per subpic flag) §
num_shlices in_pic_minusl ue(v)
tile idx_delta present flag w(])
for{ 1= 0,1 <num_slices in_pic_minusl;i++ )4
stice width in tiles minust] 1} ue{vy
shice_height in_tiles_minusi| i} ue(v)
H{ slice_widih_in_tiles minuslfi] == 0
stice heipht in tiles minusi{i] == 834
wm_shices in tile minusi| 1] ue{v)
nomShicesinTileMinust =
nom stices in tile minusli i}
for{ § = 0 1 < numSheesin TileMinusl;
i)
ue{v)
slice_height in_etu_minusi| i+ |
L
4
iff tile_idx_delta_present flag && i<
nun_shices in_pic_minus! }
tile idx deltal 1] se(v)
3
} i
loop filter across tiles enabled flag ul 1)
leop_filter across slices enabled flag w1}
¥
H
entropy_coding syne_enabled flag )
i Ino pic partition flag || entropy coding sync enabled flag)
cutry_point_offsets_present flag w{l)
cabae init present flag u{l}
for i =001 < 2 {4 )
num_ref idx_default active minusi| i} ue{vy
rpll idx_present flag ul(l)
init_gp minuslé se{v)
log? transform skip max size mionus? ue{v)
cu_qp_delta_enabled flag w1}
pps ch gp offset se(v)
pps_cr_gp_offset sa{v)
pps_joint_cher gp_offset_present flag u(l}
i pps_joint cher qp offser present Hag)
pps_joint_cher gp offset value se(v)
pps_shice chroma_qp_offsets_present flag ufl)
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pps_cu_chroma_gp_offset list enabled fag ul 1)
iff pps_co chroma gp offset hist enabled flag)
chroma qp offset list len minusl ue(v)
for{ 1= 0; 1 <= chroma_gp offset list len minosl; 43§
eh_gp ofiset Jist] 1 | se{v)
cr_gp offset list] 1 se(v)
i pps_joint_cher gp offset present flag )
joint_cber gp offset list] 1) se{v)
!
:
pps_weighted pred_flag w(l)
pps_weighted bipred_flag u(l)
deblocking filter control present flag w1}
H{ deblocking filter conirol present flag ) §
deblocking filter override enabled flag w{1)
pps_deblocking filter disabled flag u( 1)
it tpps _deblocking filter disabled flag) §
pps_beta offset_div2 se(v)
pps_tc_ offset divl se{v)
!
h
constant slice_header params_enabled flag u(l)
{ constant_slice _header params enabled flag } {
pps_dep_guant _enabled ide {2}
for( iy i< itt)
pps_ref pic list sps idef i} a{2)
if tpic tvpe dde =1}
pps mvd Il zere ide )
pps_collocated from 10 ide u{2}
pps_six_minus_max_num_merge cand plusi ue{v)
ue{v}
pps_max_num_merge_cand _minus_max_nwm_triangle_cand_p
lusi
i
;
picture header extension _present flag wl)
slice header extension_present flag w1y
pps_extension flag i)
iff pps_extension_flag)
while( more rbsp data ))
pps_extension data flag u(l)
thsp trailing bitg( )
{
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[0044] Here, pic_type_ide specifies the slice fypes for all slices of each coded picture
referring {0 the PPS,

[0045] In one embodiment, pic_type_ide set equal to 1 indicates each coded picture
referring 1o the PPS has only one or more | slices. In such cases, nter slices (B, P slice) related to
syniax clements pps_mvd 11 zero_ide, pps_collocated_from 10 idc,
pps_six_minus_max_num_merge_cand_plusl and

pps_max_mum merge cand minus_max_nom friangle cand plusi are inferred to be equal to 0.
[G046] Here, pps_mvd 11 _zero_ide equal to O specifies that the svatax element

mvd 1} zero flag is present in PHs referring to the PPS. Also, pps_mvd 11 zero ide equalto 1
or 2 specifies that mvd 11 _zero flag is not present in PHs referring to the PPS. Further,
pps_mvd 11 zero ide equal to 3 is reserved for future use by ITU-T HSOAEC. When not
present, pps_tavd 11 zero ide may be inferred 1o be 0.

[G047] Additionally, pps_coliocated_from 10 _ide squal to O specifies that the syntax
element collocated from 10 _flag is present in a slice header of slices referring to the PPS. Also,
pps_collocated from 10 ide equal to | or 2 specifies that the syatax element
collocated from 10 flag i not present in a shice header of slices referving to the PPS. Forther,
pps_collocated_from_10_ide equal to 3 is reserved for future use by ITU-T {ISOMEC. When not
present, pps_collocated from 10 idc may be inferred to be equal to 0.

[0048] Also, pps_six_minus max num merge cand plast egual to O specifies that
pic_six_minus_max_sum_merge cand is present in PHs referring to the PPS. Additionally,

pps_six_minus_max num_merge cand plus] greater than O specifies that

e
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pic_six_minos max_num merge cand is not present in PHs refercing to the PPS. The valoe of
pps_six_minus_max_num_merge_cand_plusl is be in the range of 0 to 6, inclusive. When not
present, pps_six_mines max_owm merge cand plosl can be inferred to be equal to 0

[G049] As illustrated,

pps_max_num_merge_cand _minus_max_num_friangle_cand_plusl equal to {§ specifies that
pic_max_num_merge cand _minns_max_pum_triangle cand is present in PHs of slices referring
to the PPS, Also, pps_max_num_merge _cand_minus_max_num_trisngle_cand_plust greater
than 0 specifies that pic_max_nom merge cand minus_max_num_ friangle_cand is not present
m PHs referring 10 the PPS. The value of

pps max num merge cand minus max num irangle cand plust is in the range of O to
MaxNurnMergeCand — 1. When not presen,

pps_max num_merge cand minus_max_num_triangle_cand _plusi can be inferred to be equal

to (.
Table 12: Proposed Picture Header RBSE svatax
Syntax Flement Deseriplor
picture header vhsp{) 4
non_reference picture flag u(l}
gdyr pic flag u{ 1}
no_osutput of prior pics flag u(l}
iff gdr pic flag)
FECOVErY _poc_ent uelv)
ph_pic_paramefer set id ue(v)
H{ sps_poc msh flag) i
ph_poc_msh _present flag u(l}
i ph poc msh presemt flag )
poc_msh val u(v}
3
:
H{ sps_subpic_id_present_flag
&& Isps subpic id signalling flag j |{
ph_subpic id signalling present {lag u(})
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i ph subpics id signalling present flag ) {
ph_subpic_id_len minusi uelv)
for{ 1 =01 <= sps mun subpics minusi; i+ )
ph_subpie id] i | ufv)
;
i
i tsps_loop tilter across virtual boundaries disabled present §
lag ) {
u(l)
ph_loop_filter_across_virtual_boundaries_disabled_present_fl
ag
if{ ph_loop filter across_virtual boundaries_disabled present fa
B34
ph_pum ver virtual boundaries ul{2}
for{ i=0; 1 <ph nom_ver virtual boundaries;
)
ph_virtual _boundaries_pos x[i] u(13)
ph_mom _hor virtual boundaries u(d)
for( 1= (1 < ph_nuwm_hor_virteal boundaries;
)
ph_virtual boundaries pos y| i} a{13)
:
;
i separate_colour plane flag == 1)
colour_plane id )]
i onipat fag present flag )
pie_output flag u(l}
pie_rpl present flag u{1)
H{ pic_rpl present flag) §
for( =0 i< 20t ) 4
tf num_ref pic bsts in spsfi{=0
&& lpps ref pic st sps idefi] &&
{1 ==0{{(i==1]&&
pil idx present flag)))
pic_rpl sps flagfi] u(l}
H{ pic_rpl sps flagii]} |
i nun_ref pic lists in spsfij>1 &&
(i== 0 {|{}==
1 && pll idx present flag) 1)
pic_rpl idx]i] u(v)
) else




WO 2021/127365 PCT/US2020/065899

ref pic_list struct{ 1,
num_ref pic lists in spsf i)

il Hp in shice header flagl i || Rpisldx[i11)

pic_poc Isb 1111 ] Wy

pic_delta poe msh present flagli ] u(l)

H{ pic delta poc msb present flagl il i 1)

pie_delta_poc_msh _evele i1 i1 1 ve(y)

:
1
¥
;
i{ partition_constraints override enabled flag ) §
partition_constraints_override flag i1}y

H{ partition constraims override flag) {

if (pic type ide =20 ¢

ue{v)
pic loed diff min gt min cb intra slice luma
pic_lop diff min_gt_min_ch inmter_slice uerv)
pic_max_mit herarchy depth _inter slice wefv
ue(v)
pic_max_mtt_hierarchy _depth_intra shice lama
iff pic_max mit hierarchy depth indra slice luma = 03 {
ue{v}
pic_logZ diff max bt min_ gt intra slice luma
ue{v)

pic_log2 diff max #t min_ gt _infra_slice luma

}

i pic_sax_miti_hierarchy_depth_inter slice =
03!

pic leg2 diff max b min_qt_inter_slice | wefv)

pic _logd diff max_tt_min_ gt _infer slice uelv)

}
)
H{ qibtt dual tree intra flag) {
ue(v)
pic_log2 diff min gt min_cb_intra_shice chroma
ue(v}

pic_max_mtt_hicrarchy_depth_intra slice chroma

i pic_max_mit hicrarchy depth intra slice chroma != 03§
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ve{v)
pic_log2 diff_max_bt min_qgt intra slice ¢chroma ¢+
ne(v)
pic_log2 diff max #f min_qt_intra_shlice chroma
¢
H
}?
if (pic_tvpe dde =10 ]
pic_log2 diff min_qt_min_cb _inter_slice
pic_max_mtt_hierarchy _depth_inter slice
i pic_max_mit hierarchy depth inder shice = 03} {
we(vy
pic_logd diff max bt min_ gt inter slice
ue{v)
pic_log2 diff max_tt min_gt_inter slice
!
¢
§
;.
H{ cu_gp delta_enabled Hag ) {
if (pic tvpe fde [=2)
pic_cu_gn delta_sabdiv_intra_slice wefv)
if (pic_tvpe ide 1=1)
pic_cu_gp delta subdiv_inter slice ne(v}
i
il pps_cu _chroma gp_offset st enabled flag) {
if (pic_type dde 1=2)
pic_cu_chroma_gp offsel subdiy _inira_slice wefvl
if (pic_type dde =1
pic_cu_chroma qp offset_subdiv_inter slice ue(v)
i
i (ric_type dde =0 ¢
i sps temporal mvp enabled flag)
pic_temporal mvp enabled flag u(l}
if{lpps mvd 11 zero ide )
mvd 11 _zero flag u{1}
if{ 'pps six_minus max num merge cand plusl )
pic_six_minus_max_mon_merge camd ug(v}
i spx affine enabled flag)
ne{v}
pic_five minus_max_pum_ sabblock merge cand
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i sps fpel mmvd enabled flag)
pic_fpel_mmvd_enabled flag u( 1)
ifi sps_bdof pic present flag)
pic_disable bdof flag u(i)
i sps dmvr pic present flag)
pic_disable_dmvr_flag u 1}
i sps_prof pic present flag)
pic_disable prof flag u{l}
iff sps_triangle_enabled flag && MaxNumMergeCand
w2 &&
Ipps_max_num_merge cand minus_max_num_triangle_cand plu
si)
we(vy
pic_max_npum_merge cand minus max _num triangle cand
I
;
if ( sps_ibe enabled flag)
pie_six_minus max num ibe merge ¢and ue{v)
i sps_joint_cher enabled flag)
pie_joint cber sign flag u )
iff sps sao enabled flag) {
pic_sao_enabled present_flag u(ly
if{ pic_sao_cnabled present flag) {
pic_sao luma cnabled flag u( 1)
WChromaArrayType = 0)
pic_sao_chroma_enabled flag u(1)
i
i
if{ sps_alf enabled flag) {
pic_alf enabled present flag u(})
if pic alf enabled present flag 3 4
pic_alf enabled flag u(1)
il pic_alf enabled flag) §
pic_nwm_ alf aps ids luma u(3)
ford 1= 0; U<Upic_pum alf aps ids luma;
i+ )
pic_alf aps id lumaj i ] u(3)
Hf{ ChromaArrayType = 0)
pic_alf chroma idc )
i pic_alf chroma ide)
pic_alf aps id chroma (L&)
:
Y
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§
(! pps_dep_quant_enabled ide)
pic_dep quant_enabled flag u(1)
i#{ Ipic_dep quant enabled flag)
sion data hiding enabled flap {1}
H{ deblocking filter override enabled flag ) {
pic_deblocking filter everride _present {lag nil})
ifl pic_deblocking filter override present flagy {
pic_deblocking filter override flag uf1)
ifl pic deblocking filter override flag) {
pic_deblocking filter disabled flag u(l)
if{ Ipic_deblocking filker disabled flag) {
pic_beta_offset div2 sefv)
pic_te offset_div2 se(v)
;
¢

3
]
i sps Imes enabled flag ) {

pic_lmes_enabled flag uf 1)
i pic_tmes eonabled flag)
pic_bmes_aps id w2y
H{ ChromaAmayType = 0)
pic_chroma residual scale flag u(l}
¢
3

%
f

iff sps scaling st enabled flag) §

pic_scaling list_present flag u(l}
if{ pic scaling list present flag)
pic_scaling Hst aps_id u(3}

3
i

] pictore header exfension present flag) {

ph_extension length ue{(v)
for( i = 0,1 < ph_extension length: 14+4)
ph _extension data byte] 1] Wi}

3

:
shsp trailing bits{}

[005G] For cach coded picture referring, to the PPS, pic_type ide 18 used to detenmine

whether to parse syntax elements related to intra slices (1 slices) and inter slices (B, P slices). For
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instance, intra slice related syntax elements pic log? diff min gt min _cb intra shice luma,
pic_max_mtt_hievarchy depth_intra_shice luma,

pic_log2 diff max bt wun gt intra slice luma,

pic_log2 diff max_t min_gt_intra_slice luma,

pic_tog? diff_min_gt_min_cb_intra_slice_chroma,
pic_max_mit_hierarchy_depth_intra_slice _chroma,

pic_log2 diff max bt min gt intra_slice_chroma and

pic_log2 diff max tt_min_qt_intra_slice chroma arve decoded only whenever there are only [
slices associated to the PH. On the other hand, inter slice related synfax elements are decoded
whenever there exists inter shices.

[0051] In one example, pic_type ide is signaled i PH such that it specifics the slice
types for all slices of a coded picture associated to the PH. Detatled syntax and semantic are
given as follow. Changes compared to VVC Draft 7 are italicized.

Table 13: Proposed Picture Header RBSP Syntax

Syntax Flement Descriptor
picture header vhsp{) 4
non_reference picture flag a{1)
gdyr pic flag u{l}
no_osutput of prior pics flag u{1)
iff gdr pic flag)
recovery _poc_ent ue({v)
ph_pic_parameter set id nelv)
pic_type_ide nefv)
i sps_poc msh flag) {
ph_peec _msb _present flag ufly
i ph poc msb presemt flag )
poc_msb_val u{vy
¢
h)
ifl sps_subpic id present flag
&& !sps subpic id signalling flag) {




WO 2021/127365 PCT/US2020/065899

ph_subpic_id_signalling present flag ul 1)
i ph_subpics id signalling present flag ) {
ph_subpic _id len minusl ue(v)
for{ 1==0; 1 &= sps num subpics minusl; i++)
ph_subpic idl i] (v}
:
;
{ tsps_loop _filter across virtual_boundaries disabled present fla
o} {
ufl}
ph_leop filter_across virtual_boundaries_disabled present fla
E
H{ ph_loop filfer across virtual boundaries disabled present flag
)i
ph num_ver virtual boundaries w2}
for( 1= 0,1 <ph num ver virtual boundaries; i++)
ph_virtual boundaries pos x| i} a1
ph_num hor virtual boundaries w2y
for( 1= 0; 1< ph num hor virtual boundaries: i+ )
ph_virtual boundaries pos vl i] u(13)
h
}
il separate_colour plane flag == 1)
colour plane id w(2)
H{ ovlpul Bag present flag)
pic_output flag w1}
pic_rpl preseat flag u(l)
i pic_rpl present flag) |
for(i=01< 2 it} 4
i num_ref pic bsts in spsfi{=>0
&& lpps ref pic hst sps idefi] &&
(i ==0{{(i==1] &&
il idx present Hag) ) )
pic_rpl sps flagl i | w{1)
U pic_rpl sps Hagfi]) ¢{
iff num_ref pic lists in spsfili»1 &&
(i == ] {1==]
&d& rpll idx present flag 3))
pic_rpl idx] 1] u{v)

} else

ref_pic_list_struet( i,
num ref pic hists in spsfi])
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for( § = 0, } < NumbLtrpEntries] 1 || Rplsldx{ i ] §;

t{ lup in slice header flagl ¢ ] Rpisldx{ i1 D)

pic poc kb il ] u{¥)
pic_delta_poe_msb_present flagl 1 f 1 1 w(l}
if{ pic_delta poc nsb present flaglidi i)
pic_delta poc msbh evele I 111 | ug(w)
;
i
;
H{ partition_constraints override enabled flag y {
partition_constraints_override flag ufl)
H{ partition_constraants_override flag ) {
i (pic_type dde I=3) {
ue{v)
pic_log2 diff min gt min cb_inira shice luma
pic_log2 diff min_gf min _ch inter slice uelv)
pic max mit hierarchy depth inter slice eV
ug{ v}
pic_max_mtt_hierarchy_depth_infra_slice luma
iff pic_max_nut bicrarchy depth_intra_slice Juma = 0){
ue(v)
pic_log? diff max bt min_qgt_intra slice luma
ug{v)
pic log2 diff max ¢t min_ gt intra slice luma
)
ii pic_max_mi fierarchy depth_inter slice = )
£
¢
pic togd diff max bt min_gt_inter_slice uelv)
pic_log2 diff max_tt_min_gt_inter_slice uev)
¢
HY qibtt dual tree intra flag) |
ue{v)
pic_log2 diff min gt _min_cb_intra_slice chroma
uev)
pic_max_mtt hierarchy _depth_intra slice chroma
if pic_max_mit hicrarchy depth intra_slice chroma = 0)
ue{v)

pic log2 diff max bt min gt intra slice chroma
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ue(v)
pic_log2 diff_max_tt_min_qt_intra_shee chroma 1
)
!
:
if ipie tvpe dde =1} §
pic_log2 diff min_gt min_cb_inter slice
pic_max_mitt_hierarchy_depth_inter slice
il pic_max mit hicrarchy depth inter slice = 0) {
ue(v)
pic_log? diff max bt min gt inter slice
ue{v}
pic log2 diff max #t min gt inter slice
;
B
¢
; :
i{ cu gp della enabled flag) {
i (pic tvpe lde =3}
pic_cu_gp_delte_subdiv_intra_slice wev)
if (pic_twpe dde =1}
pic_cu_gp delta subdiv_inter slice ue{v)
%
£
i pps cu chroma gp offset st enabled flag) {
if (pic type ide =2}
pic_cu _chroma_gp offset _subdiv_intra_ slice uefyv)
i inic tvpe dde =1}
pic_cu_chroma qp_ offset_subdiv_inter slice ue(v)
{
3§
if fpie tvpe dde =1} §
] sps temporal mvp cnabled flag)
pic_temporal_mvp enabled flag a1y
H{lpps mvd 11 zero ide)
mvd_11_zero_flag w{ 1)
H{ Ipps six_minus max_num merge cand plusi)
pic_six_minus max_mun_merge cand ue(v)
i sps alline enabled flag )
pie_five minus_max num_subblock merge cand | ue(v)
if{ sps fpel mmvd enabled flag )
pic_fpel mmvd enabled flag wily
H{ sps_bdof pic present flag)
pic_disable bdof flag u(l}
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i sps_dmovr pic present flag)
pic_disable _dmvr_flag w(l)
i sps_prof pic present flag)
pic_disable prof flap w(])
i sps_triangle_enabled flag && MaxNumMergeCand »>=
2 &&
'pps_max_nom_merge cand minus_max_noem iriangle cand plog
1)
ue{v)
pic_max_num_merge cand_minus_max_num _triangle cand
}
i { sps_ibe enabled flag)
pic_six_minus max_num_ibe merge cand ue{vy
i sps joint cber enabled flag)
pic_joint_cber sign flag w(l)
H{ sps sao_enabled flag) {
pic_sae_enabled present flag a{1)
f{ pic_sao_enabled present flag ) {
pic_sao_luma enabled flag u{ 1)
H{ChromaAsrayType = ()
pic_sao_chroma_enabled flag a1}
« :
H
if sps all enabled flag) {
pic_alf enabled present flag u(1)
iff pic_alf enabled present flag) {
pic_alf enabled flag u(l)
i pic alf enabled flag y {
pie_num alf aps ids Juma w3}
for( 1= 0, 1 < pic_num_alf aps_ids luma;
)
pie_alf aps id lemal i ] u(3)
H{ ChromaArrayType = )
pic_alf chroma idc w2}
if pic_alf chroma ide)
pic_alf aps id chroma w3}
i
!
;
i ! pps dep quant enabled ide)
pic_dep quant enabled flag u(l}
H{ Ipic_dep quant_enabled flag)
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sign_data_biding_enabled_flag ul 1)
iff deblocking filter override enabled flag) §
pic_deblocking filter_override present flag u(l)
if{ pic deblocking filter override present flag) {
pic_deblocking filter_override Hag ufly
iff pic_deblocking filter override flag ) §
pic_deblocking filter disabled flag w1}
H{ Ipic_deblocking filter disabled flag) §
pic_beta offset div2 se(v)
pic_tc_offset div2 se{v)
h
h
!
;
i{ sps_Imes enabled Hag)
pic_lmes_enabled flag u( 1}
i pic_mes cnabled flag) §
pic_lmes aps id w(2)
ifl ChromadAmayType = 0)
pic_chroma residual scale flag u(1)
3
A
i sps scaling hst enabled Hag) §
pic_scaling list_present_flag u(h)
i pic scaling list present flag)
pic_sealing Hst aps id a{3)
3
:
Ui picture_header extension present flag ) {
ph_extension_length ug(v)
for( i = 0; i < ph_extension length; i+4)
ph_extension data_byte] i ] w8}
y
¥
rhsp trailing bits()
!
[0032] For cach coded picture, pic_type ide is used to determine whether to parse syntax

clements related to intva slices (I slice) and inter slices (B, P slice}. For mnstance, intra slice
related syntax elements pic_log? diff min gt nin ch intra shice luma,

pic_max_mtt_hierarchy_depth_intra_slice_luma,
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pic_log2 diff max bt min gt infra slice lama,

pic_log? &iff max tt min_gt_intra_slice_luma,

pic_log2 diff min gt win cb ntra slice chroma,

pic_max_mtt_hierarchy_depth _infra_slice chroma,

pic_tog? diff max_bt_min_gt_intra_shice chroma and

pic_log2 diff max_tt min_gt_intra_slice_chroma are decoded only whenever there are ondy 1
slices assoctated to the PH. On the other hand, nter slice related symiax elements are decoded
whenever there exists inter slices.

[GO33] in one embodiment, pic_type_ide may be present 1 both PPS and PH referring to
the PPS as pps_pic type ide and ph_pic type ide respectively.

Table 14: Proposed Picture Parameter Set RBSP Syrtax

Syntax Flement Descriptor
pic_parameter_set_rhsp( ) {
pps_pic_parameter set id ue{v)
pps_seq parameter set id u(d)
pic_width_in luma samples ue{v)
pic_beight in huma samples ue(v)
pps_pic_type_idc wefv)
conformance window flag w(l}
i conformance window flag ) {
conf win left offset ue{v)
conf_win_right offset ue{v)
conf win top offset ue{v)
cont win bottom offset ue(v)
§
scaling window flag u(l)
H{ sealing window flag) §
scaling win_left_offset ue(v)
scaling win_right offset ue(v)
scaling win_top_offset uelv)
scaling win_bottom effset ue(v)
i
output_flag present flag ui i)
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mixed nalu_tvpes in_pic flag u(l}
pps_subpie_id signalling present flag u( 1)
1 pps_subpics id signalling preseat flag) §
pps_num subpics minusi ue{v)
pps_subpic_id len minusl ne(v)
for{ 1= 0; 1 <= pps mum_subpic mjousls 6 )
pps_subpic id] i | w{v)
i
no_pic_partition_flag uf1)
i tno pic partition flag) §
pps_log? ctu size minuss u(2)
aum_exp tile columns minusl ue(v)
num_exp_tile rows minusl ue{v)
for( 1= 01 <= nom exp tile columns minusi: #+ )
tile_column_ width_minusl| i ] ue{v)
for( 1=0;1 <= nom_exp tile rows mimsl; i+
tile_row_height_minusl{ i ] ue{v)
rect slice flag (1)
{ rect slice flag )
single slice per subpic flag u(1)
if{ rect_slice flag && !fsingle slice per subpic flag ) |
num_slices in_pic_minusl ue(v)
tile idx delta _present flag u(1)
for( 1==0; i <num_slices in pic minusl; i44 ) {
slice width_in_tiles minusl] i} ue(v}
shice height in tiles minusi] i} el v)
iff slice_width_in_tiles_minusl[i] == 0
slice beight in tides minusifi] == 03 ¢{
num_shices in tile minuslf 1] ne(v)
numShcesinTileMinus} =
nwn shices in tile minusli]
for(j=0;j <
vumSlicesln TileMinusl; p++ )
uelv)
slice height in ctu minusi] i++ ]
)
if{ tile idx delta present flag && i<
num_stices in pic minus] }
tile_idx delta] i | se{v}
H
h
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loop filter _across_tiles_enabled flag u(l}
leop filter_across_slices_enabled flag u( 1)
;
entropy_coding syne_cnabled flag u(l}
if{ Ino_pic partition flag || entropy coding syne enabled flag)
entry_point_offsets_present flag u 1}
cabae_init_present flag nil})
for{ i =0 1< 2; i++)
num_ref jdx_default active minusi{ i} ue(v)
rpil_idx _present flag u(l}
init_gp_mines26 se(v)
log? transform skip max_ size minus2 ue(v)
cu_qp delta enabled flag ufl)
pps_ch qp offset se(v)
pps_cor_gp_offset sefv)
pps_joint_cbher gp_offset_present flag 1}
U pps_joint cher qp offset present flag)
pps_joint_cher gp offset value se(v)
pps_slice chroma_gp_offsets present flag u(l}
pps_cu_chroma _gp_offset list enabled flag u(1)
H pps_cu _chroma gp ofiset Hst enabled flag ) {
chroma_qp_offset list len _minusl ue{v)
for( 1= 0; 1 <= chroma_gp_offset list len minusl; i+ ) |
ch_qp effset hist] 1] sefv)
er_qp offsct list] i ] se{v)
if{ pps_joint cher gp_offSet present flag)
joint_cher _gp offset Hstf 1 ] se{v)
y
i
pps_weighted pred flag u(l}
pps_weighted bipred flag u( 1)
deblocking filter contrel present flag u( 1)
if{ deblocking filter countrol present flag ) !
deblocking filter override enagbled flag uf1}
pps_deblocking filter_disabled flag u(l}
iff Ipps_deblocking filter disabled flag) §
pps_beta offset_div2 sefv)
pps_te offset div2 se{v)
h
;
constant slice header params enabled flag Wty
if{ constant_shice header params enabled {flag ) §
pps_dep guant _enabled idc w2y
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or(i = 0: 1< 301

pps_ref pic list spy ide] i} u(2)
if ipps_pic_tvpe dde !=1) §
pps_mvd 11 zers ide u(2)
pps_collocated from 0 ide w(d)
pps_six_minus_max_num_merge cand plus] ue{v)
ne(v)
pps_max_man_merge cand _minus_max_nom_triangle_cand
phusi
¢
;
picture header extension present flag u(l)
slice_header_extension present flag u(l)
pps_extension flag ul)
i pps_extension flag )
while( more rbsp data())
pps_extension data flag uf1)
thsp trailing bits()
h
[0054] Herve, pps_pic_type_ide specifies the slice types for all slices of each coded

picture referring to the PPS.

[0055] Also, pps_mvd_11_zero_ide equal to O specifies that the syutax element

mvd 11 zero flag is present in PHs referring to the PPS, Further, pps_mvd 1l zero ide equal 1o
1 or 2 specifies that med 11 2eve [lag is not present in PHs referring to the PPS. Additionally,
pps_mvd 11 zero ide equal to 3 is reserved for future use by ITUWT HSOTEC, When not

present, pps_mvd_ 11 zero_idc may be inferred to be equal to 0.

[0056] Also, pps_collocated from 10 ide equal to O specifies that the syntax element
collocated from 10 {flag is present in slice headers of shices referring {o the PPS. Further,

pps _collocated from 10 ide equal to 1 or 2 specifies that the syntax element

collocated_from 10 flag is not present in slice headers of slices referring to the PPS. Further,
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pps_collocated from 10 ide equal to 3 1s reserved for future use by TTUST HISOAEC, When not
present, pps_collocated _from_ 10 _ide may be inferved to be equal to 0.

[G057] Also, pps_six_minos max_pum_merge cand plusl equal to O specifies that
pic_six_minus_max_pum_merge cand is present in PHs referring o the PPS. Further,
pps_six_ninus_max_num_merge cand ploasl greater than O specifies that
pic_six_minus_max_num_merge_cand is not present in PHs referring to the PPS, The value of
pps_six_minus_max_num_merge_cand_plust shall be in the range of 0 to 6, inclusive, When not
present, pps_six minus max_num_ merge cand plusl may be inferred to be equal to 0.

[GOSR] Also, pps_max_num_merge_cand_minus_max_sum_triangle_cand plas equal
to O specifies that pic_max_num_merge cand minus max_num triangle cand is present in PHs
of shees referring to the PPS. Further,

pps_max num_merge cand minus_max_nwm_triangle cand plust greater than 0 specifies that
pic_max_num_merge_cand _minus_max_num_triangle cand is not present in PHx referving to
the PPS. The value of pps_max_num_merge cand minus_max_num_triangle cand plusi shall
be in the range of 0 to MaxNumMergeCand ~ 1. When not present,

pps_max_ mum merge cand minus_max_num friangle cand plusi can be inferred to be equal
o 0.

[0059] in one example, when the value of pps_pic_type_ide indicates presence of one

be inferred from the value of pps_pic_type ide.
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Syntax Element Deseriptor
preture_header rbsp( ) {
non_reference_picture_flag u(l}
gdv_pic_flag u(ly
no_ocutput_of prier_pics flag u(l}
itf gdr_pic_flag )
recovery _poc_ent ae{v)
ph_pic_parameter_set id ue{v)
ph_pic_type_ide He(v)
iff sps_poc_msbh flag) {
ph_poc_msh_present flag u(l)
H{ ph_poc_msb_present_flag )
poc_msb_val u(v}
}
i sps_subpic id presenl fag && lsps subpic id signalling Hag) ¢
ph_subpic_id signalling present flag u(ly
i{ ph_subpics id signalling present flag) {
ph_subpic_id_len_minusl A V)
for(1=0;1 <= sps num subpics minusl; b+ )
ph_subpic_id] i} u{v)
h
H
if{ sps Ioop filter across virtual boundaries disabled present flag ) {
ph_loop filter acress virtual boundaries _disabled present flag w1}
i ph_loop_filter_across_virtual_boundaries_disabled present flag )
{
ph_num_ver virtual boundaries u(2)
for( 1=0; 1 <{ph_num_ver_virtual_boundaries; i+ )
ph_virtual_boundaries_pos x[i] w13}
ph_num_hor_virtual_boundaries u(2)
for( 1= 0; 1 < ph_num_hor_virtual_boundaries; i++)
ph_virtual_boundaries_pos_v{1 | u(13)
;

-
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iff separate_colour plane flag == 1)
eolour_plane id u(2}
ifl output flag present flag)
pic_output_flag u{l}
pic_rpl_present_flag u{ly
H{ pic_rpl_present_flag ) {
for{ i =012 4+ {
i num_ref pic lists io spsfi] >0
&& lpps_ref pie_list sps_idef 1] &&
(== 0 (1 == ] && wpll _1dx_present_flag}))
pic_rpl_sps flag] 1 | a{1)
i pic_rpl sps fagii])§
H{ num_ref pic lists in spsfi}>1 &&
(L ==0 ] {t==1 && wpll_idx_present flag) )}
pic_rpl idx][i] (v}
§ else
vef pic list steact{ 3, num_ref pic lsts in spsf i}y
for{ j=0;j < NamLurpEntries] 1 } Rplstds{ i} j++ ) §
i Hrp_in_slice_header flagf 1} Relsldx{ 1] 1)
pic_poc_ b {1} 1] w(v}
pie_delta_poe_msb present flagl i} i} w1}
il pic_delta_poc_msh present Hael i1} i 1)
pic_delta_poc_msb_cycle 1t{ 1 }{ 1] ue{v)
)
}
¥
i partition_constraints_override enabled flag) {
partition_constraints_override_flag ufl}y
H{ partition_constraints_override_flag y {
i ipk pic type ide i=2)
pic_log2 diff min_ gt min_cb_intra slice luma ue{v)
pic_log2 diff min gt _min_ch_inter slice uefv
pic_max_mtt_hierarchy _depth_inter_sfice uefv)
pie_max_mtt_hierarchy_depth_intra_slice_luma wely)
i pic max mtt_hierarchy_depth intra_shice luma = 0} {
pic_log? diff max_bt_min_gt_inira_slice_luma ue(v)
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pic_log? diff max_tt_min_qgt_intra_slice luma ue{v)
3
1)
i pic_max_mit_hievarchy depth inter slice = 0}
pic_teg? diff max _be min_qi _infer slice e
pic_log? diff max #t min_gt_inter skice wefv)
J
i qthit dual tree intra flag )
pic_log? Jdiff min_gt_min_ch_intra_slice_chroma we(v)
pic_max_mtt _hierarchy_depth_intra_slice_chroma pe{v)
i pic_max_mtt_hierarchy_depth intra_shice clroma = 0) {
pic_log2 diff max bt min_gt_intra slice_chroma pefvy
pic_log2 diff max tt_min_gt_intra_slice_chroma we(v)
h
3
i
3
i
if (ph pic_type ide =1
pic_log2 diff min_qgt_min_ch_inter_slice
pic_max_mit_hierarchy_depth_inter_slice
H{ pie_max_mit_hierarchy_depth_inter_slice = 0) {
pic_log2 diff max_bt _min_gt_inter_slice uefv)
pic_log2 diff_max_tt_min_gt_inter_shice uelv)
1
3
i
4
¢
}
}
i cu_gp_delta_enabled flag) {
i (ph pic_type ide 1=2}
pic_cu_gp delta_subdiv_intra_slice welv)
if (ph pic_type dde =1}
pic_cu_gp delta subdiv_inter_shce uefv)
;
i pps_cu_chroma_gp offset list enabled flag )
i (ph pic type ide =2}
pic_cu_chroma_gp _offset_subdiy_intra_slice wefv)
i (ph pic_tvpe ke f=1}
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pie_cu_chroma_gp offset_subdiv_inter_slice ue{v)

3
H

il sps temporal mvyvp enabled lag)

pic_temporal_mvp_enabled_flag u(l)

mvd_I1_zero_flag u(l)

i 'pps_six_minus_max_pum_merge cand plusl)

pie_six_minus_max_npum_merge cand pe{v)
i sps_affine_enabled flag)

pie_five minus _max_pum_subblock _merge cand pefvy
i sps_fpel _mumvd _enabled flag)

pic_fpel_mmvd_cnabled_flag u{l)
il sps_bdof pic present flag)

pic_disable_bdof flag u{l)
H{ sps_dmvr_pic_present_flag)

pic_disable_dmyr_flag u(l)

H{ sps_prof pic present flag)

‘-

pie_disable_prof flag (1}

H{ sps_triangle enabled flag && MaxNumMergeCand > 2 &&

pic_max_num_merge_cand_minus_max_sum_triangle_cand uelv}

?
K

i { sps_ibc enabled flag)

pic_six_minus_max_pum_ibc_merge cand ue{v}
if{ sps_joint_cher_enabled flag )
pic_joint_cher_sign_flag | u(l)
i sps_san_cnabled flag) {
pic_sao_cnabled present_flag w1}
if{ pic_sao_enabled present_flag ) {
pic_sao_luma_enabled flag u(l}
if{ChromaArrayType = 0}
pic_sao_chroma_enabled_flag u(l}
i
h
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iff sps_alf enabled flag )4

pic_alf_enabled_present_flag ufl}
t{ pic_alf cnabled present Hag) {
pic_alf enabled flag u(ly
i prc_alf enabled flag )
pic_num_al_aps_ids_luma w(3)
for( 1=0: 1 < pic_num alf aps ids luma; i++)
pic_alf_aps_id_lumafi] u{3)
H ChromadrrayType 1= 0)
pic_alf chroma_ide u{2)
H{ pic_alf chroma ide)
pic_alf aps id_chroma u(3)
i
h
;
if (! pps_dep_quant_enabled ide)
pic_dep_quant_enabled_flag u(l)
ifl Ipic_dep_quant_enabled flag )
sign_data_hiding_enabled_flag u(l)
i deblockingfilter_override_enabled flag ) {
pic_deblocking filter _overvide_present_flag u(l)
H{ pic_deblocking filter_override_present_flag ) |
pic_deblocking filter_override flag a(1)
H{ pic_deblocking filter_override flag ) |
pic_deblocking filter_disabled_flag a(l)
iff Ipic_deblocking filter disabled flag) |
pic_beta_offset_div2 se(v)
pic_te_offset div2 se(v)
i
)
:
;
i sps_Imes_enabled flag y 4
pic_Imes _enabled_flag a1}

i pie_bmes enabled flag) |
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pie_lmes_aps_id u(2)
H{ ChromaArmayType 1= Q)
pic_chroma_residual_scale_flag ufl)
$
]
i
iff sps scaling list enabled flag ) {
pic_scaling_list_present_flag u{l)
iff pic_scaling list_present flag)
pie_scaling list_aps_id u(3)
3
i
iff picture_header_extension_present flag) {
ph_extension_length we(v)
for{ i =01 < ph_extension length; i++)
ph_extension_data_byvtel i ] u(8)
;
rhsp_trailing bits( )
!
[G06G] Here, ph_pic_type ide specifies the slice types for all shices of each coded picture
associated to the PH.
[pa6t] In one embodiment, ph_pic_type_ide equal to I indicates each coded picture

associated to the PH has only ene or more | shices.

Table 16: Examples of Possible pic_type_ide Semantics

ph_pie_type ide | slice_type that present in a coded picture
(¢ B, P
1 i
2 B.P
[G062] {pps pic type ide egual to 0 (B3, P, I shices as in Table 10, the value of

ph_pic_type_idc has a range from 0 to 2, inclusive. Otherwise, the value of ph_pic_type ide can
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be inferred from pps_pic_type ide (e.g., an identical ope). In such a case, it s a requirement of
bitstream conformance that the values of ph_pic_type_ide be equal to those of pps_pic_type_ide,
[0063] In one example, the signaling of syudax ph_pic type ide depends on (e.g.. is
presence of both intra slices {1 slice) and inter slices (B, P slice) in coded pictures,
ph_pic_tvpe_ide may need to be signaled/parsed to indicate slice types present in that picturs
associated with the picture header. In other cases, when pps_pic_type ide indicates the presence
{e.¢., have the same) the slice type of pps_pic_type_ide. It is a bitstream conforming requirement
that the range of ph_pic_type ide is no larger than the range of pps_pic_type ide.

Table 17: Proposed Piciure Header RBSP Syatax

Svatax Element Deseriptor
pictare header thsp() §
nen_reference_picture _flag a1y
gdr_pic_flag ul)
ne_output_of prior_pics flag u(l}
if{ gdr_pic_flag)
recovery_poe_ent ue{v)
ph_pie_parameter_set id ue{y)

i (pps_ pic_vpe ides=0)

ph_pic_type_ide ue(v)

t sps_poc_msh_flag} {

ph_poc_msb_present_flag u{l)

i{ ph_poc_msh_present_flag )

poc_msh_val uiv}

;

iff sps subpic id present flag && fsps_subpic id signalling flag ) 4

ph_subpic_id_signalling_present flag a1}

if{ ph_subpics_id_signalling present flag) {
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ph_subpic_id_len_minusl ue{vy
for( 1=0:1 <= sps_nom_subpics_minusl; i++)
ph_subpic_id{ i ] u{v)
}
h
il tsps loop filter across virtnal boundaries disabled present flag) |
ph_toop_filter_acvross_virtual_boundaries_disabled_present flag u(l)
if{ ph_loop filter_across_virtual bounduries disabled present_flag ) |
ph_num_ver_virtual_boundaries u(2)
for( 1= 01 < ph_nsum_ver_virtual_boundaries; i++ )
ph_virtual_boundaries_pos_x[ 1] HIgRY}
ph_num_her virtual boundaries {2}
for{ 1> i< ph num hor virtual boundaries; i++ )
ph_virtual boundaries _pos_v[ i} u(1d)
)
t
H separate_colour_plane flag == 1)
colour _plane_id w2y
i output_flag present_flag )
pic_output_flag w(l)
pic_rpl_present flag u(l)
i pie_rpl present flag) {
for( 1= 0, 1=2; i+ )
i num_ref pic lists in sps[ 11> 0 && !pps_ref pic st sps idel i}
K&
(1w g s ] && rpll ddg present flag)))
pic_rpt sps flagl i} ufi}
it pic_rpl_sps flag{i]) ¢
pic lsts n spsfif>1 &&
S0 e ] && rpll idx_present flag 1))
pic_rpl idx] i} u{v}
1else
vef pic Hst stroct( i, nwen vef pic Hsis in spsfi])
for( = 0; § < NumLirpEniries{ § || Rplsldsf 1} hi++y ¢
i hrp 1o shice header flagl 1 )] Rplslds{i] )
pic_poc_Ish W i][i] w(v)
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pic_delta_poc_msb_present_flagf i }{ j ] u{l)
if{ pic_delia_poc_msh_present flagli{li D)
pic_delta_poc_msb_evele I i ][ j] uef vy
|
}
+
HY partition_constraints_override enabled tlag) {
partition_constraints_override_flag wi)
if{ partition_constraints_override flag ) {
if (ph_pic_type dde =2}
pic_log? dilf min_qt _min_ch_intra_slice huma nefv)
pic_log2 diff min_gt_min_ch_inter_skice uerv)
pic_max_mft_hierarchy_depth_inter slice Hefv)
pic_max_mit_hierarchy_depth_intra_slice_luma ue{v}
H{ pto_max_mtt_hierarchy _depth_intra_slice lwma = §){
pic_log2 diff max_bt_min_gt_inira_slice_luma uefv)
pic_log2 diff max_tt min_gt_intra_slice_luma uelv)
}
i pic max mi hierarchy depth inter slice = 0}
pic_log diff max bt min_gt_inter_slice wefv)
pic_log2 diff max_#t_min_gt_inter_slice Hefv)
/
H{ gtbtt_dual tree_inira_flag ) !
pic_log2 diff min_ gt _min_ch_intra_slice_chroma ueiv)
pic_max_mtt_hierarchy_depth_intra_slice_chroma uef v}y
H{ pic_max_mit_hMerarchy depth intra_slice chroma = ) {
pic_log2 diff max bt min_qt_intra_slice_chroma ue{v)
pic_log2 diff max_tt_min_gt_intra_slice chroma uefv}

et

3
¥

14

¥
if (ph pic type ide Is1j{

pic_log2 diff min_qi_min_eb_iuter_slice

pic_max_mtt_hierarchy_depth_inter_slice

# pic_max_mitt_erarchy depth inter shice 1= 03 {
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pie_log2 diff max bt _min_gt_inter_shice uef vy
pic_log2 diff max_tt_min_qt_inter_slice netv}
5
¥
¥
1
}

;

H cu gp deha enabled flag)

pic_ca_gp delta_subdiv_intra_slice e

if (ph_pic_type ide =1}

pic_cu_gp_delta_subdiv_inter slice netv)

1
k]

i pps_cu _chroma gp offset Hst enabled flag) {

if iph_pic_type ide [+3)

pic_cu_chroma_gp_offSet_subdiv_intra_stice uely)
if (ph_pic_iype idc =1)
pic_cu_chroma_gp_offset_subdiv_inter_slice uelv)
T
H

i (ph_pic_tvpe ide =1} |

i sps_temporal_mvp_ecaabled flag)

pic_temporal_mvp_enabled flag a1

if{'pps_mvd 1_zero_ide)

mvd_ll_zero_flag a(1)

H{ lpps_six_mipus_max_num_merge cand plust )

fo_six_minus_max_num_merge cand uef v}y
s [ - s s |

i sps_affine _enabled flag)

pic_five minus_max_num_subblock_merge cand ue{v)

t{ sps_fpel mmvd enabled flag)

pic_fpel mmvd _enabled flag w1}

if{ sps_bdof pic_present flag)

pic_disable bdof flag w{l)

i{ sps_dmvr_pic_present flag)

pic_disable dmvr_flag a1}

i sps_prof_pic_present_flag )

pic_disable_prof flag w1}
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il sps_triangle_cnabled flag && MaxNumMergeCand >= 2 &&
tpps_max_nwm_merge_cand minus_max_nwm_triangle_cand_plust )

pic_max_num_merge cand minus max_aum_(riangle cand uef v}

?
¥

if{ sps_ibc_enabled flag )

pic_six_minus_max_num_ibc_merge _cand nefv)

H{ sps_joint_cher_enabled_flag )

pic_joint_cber_sign flag afh)

i sps_sao_enabled flag) {

pie_sao_enabled_present_flag a(l)

H{ pic_sao_enabled present flag ) ¢

pic_sao_luma_enabled flag a1}

i ChromaArrayType = 0}

pic_sao_chroma_enabled flag a(1)

e

kS
H

H sps_alf_enabled flag) {

pic_alf_enabled_present flag w1}

if{ pic_alf cnabled present Hag ) {

pic_alf enabled flag a1}

if{ pic_alf enabled flag )i

pic_num_alf_aps _ids lama w{3)

for( 1= 0; 1~ pic_nuny_alf aps ids luma; 4+

pic_alf_aps id _homaf i ] w3}

f{ ChromaArrayType = )

pic_alf chroma_ide w2}

i{ pic_alf chroma_ide )

pic_alf aps_id_chroma u{3)

3
§

i { ! pps dep quant enabled ide)

pic_dep_guant_enabled_flag u(l}

if{ Ipic_dep quant_enabled flag }

sign_data_hiding_enabled flag u{1)

if{ deblocking filter override enabled flag)
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pic_deblocking filter override present_{lag u{l)
if{ pic_deblocking filter_override_present flag y {

pic_deblocking_filier everride flag u{l)
i pic_deblocking filter override flag)y {
pic_deblocking filter _disabled flag ul(l)
Y Ipic_deblocking filter disabled flag 3y {
pic_beta_offset_div2 se{v)
pic_te_offset_div2 sefv)
h
}
j
h
i sps_Imes enabled flag)
pic_lmes_enabled flag w(l)
if{ pic_lmoes_cosbled flag ¥y §
pic_lmes_aps_id u{2)
H{ ChromaArraytype = ()
pie_chroma_vresidual_scale_flag a(l)
)
b
if{ sps_scaling_list_enabled flag) {
pic_scaling list present flag a{1)
i pie_scaling Hst_present_flag )
pic_scaling list_aps_id w3
;
i picture_header _extension_present_flag } {
ph_extension_length ue{v)
for( 1= 0; 1 < ph_extension_lengthy i++)
ph_extension_data_byte| i ] w&)
}
rhsp trailing bits{ )
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[0064] Here, ph_pic_type_ide specifies the slice types for all slices of cach coded picture
associated to the PH. Also, ph_pic_type_ide may only be present in the bitstream when

pps_pic type ide is equal to 0.

[0065] Further, ph_pic_type_ide equal to 1 indicates each coded picture associated {o the
PH has only one or more I slices. I pps_pic_tvpe_ide equal to 0 (B, P, I slicey as in Table 8), the
value of ph_pic_type_idc has a range from 0 to 2, inclusive, Otherwise, when ph_pic_type_ide is
not present, it is inferred to be equal to pps_ph_type_ide as in Table 8.

[0066] in one embodiment, PH related syntax elements ave included i the slice layer
RBSP NAL unit, and ph_present_flag is used to indicate the presence of PH related syniax in the
slice laver RBSP NAL unit. Repetition of PH related syntax signaling may have an advantage of
ervor resitience and error recovery., When the PH NAL unit is corrapted during transmission in
any kind of network, slice layer RBSP NAL units are able to recover from the evror with
presence of PH in slice layer RBSP NAL units. Changes compared to VVC Draft 7 are italicizes.

Table 18: Proposed Slice Layar RBSP Syatax

Syntax Flement Descriptor
stice layer rbsp ) {
ph_present flag uff}

if (ph_present flag)
picture header rhspl )
shice header()
shice data()
thsp slice trailing bits()

-

[G067] Here, ph_present_flag may be used to specify the presence of PH related syntax in
the shice layer RBSE. When ph_present_flag equal 1o 1, PH related syntax is present. When

ph_present flag equal to 0, PH related syntax is not present in slice layer RBSP.
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[0068] In one embodiment, when pic_type decoded in the ALY delimiter as described
above presents, pic_tvpe ide, signatling in HLS may be inferred from or constrained by the
pic_type value,

[G069] In one example, when the pic_type is equal to 0 as in Table S, indicating 1 slice , it
is a requirement of bitstream conformance that the values of pic_type_ide specify that there are
only intra slices in each picture. For instance, when pic_type _ide is conformed to be 1, there are
inira slices only.

[0074] In one example, when pic_type ide is constrained by the pic_type value, the
range of pic_type_ide value may depend on the value of pic_type. For instance, pic_tvpe_idc has
values as described in Table 10, and if pic_type is equal to 1, the value of pic_type ide may have

{ or 3, Inn other cases, when the pic typie is equal to 2, the value of pic type ide ranges from O
{ or 3, In other cases, when the typie is equal to 2, the value of pic_type_ide ranges from 0

ko 3.

[0071] in one embodiment, when pic_type_ide, signaled in HLS, as per the
abovementioned method(s), slice_type may be inferred.

[0072] In one example, when pic_type_ide has value indicating that there are only intra
[0073] In one example, when pic_type _ide has a value indicateing that there are only
inter shices, the value of slice_type has a range from 0 to 1, inclusive. For instance, when
pic_type ide has a value of 2 (B, P slice). then possible values for slice type are 0 and 1.

[0074] In one exabodiment, the value of shice_ftype may be inferred from the value

pic_type_idc and num_slices_in_pie_minusi.
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[0075] it is a requirement of bitstream conformance that the vahaes of
num_shices_in_pic minusl is greater than or equal to 1, when the value of pic_type _ide mdicates
that there are both intra slices and inter slices.

[G076] There may be cases when the value of pic_type_ide indicates there are both infra
slices and inter slices exist in a coded picture, and the value of nam_slices_in_pie_minus] is
greater than or equal to 1.

[0077} When all the previously coded slices are inter slices, then the last slice may be an
intra stce with shice type equal to 2 (I slice).

[GOTR] When all the previously coded shices are intra shices, then the last slice may be an
inter slice with slice_type value ranging from 9 to 1, inclosive.

[0079] The above proposed methods may be imaplementied by processing circwitey {e.g.,
OhC OF OIS PIrocessors or one or more integrated cireuits). In one example, the one or more
processors execute a program that is stored in a non-transifory computer-readable medium to
perform one or more of the proposed methods.

[0080] The techniques described above can be implemerted as computer software using
computer-readable instructions and physically stored in one or more computer-readable media.
For example, FIG. 3 shows a computer system 300 suitable for implementing cerfain
embodiments of the disclosed subject matter.

[O081] The computer software can be coded using any suitable machine code or
compuler language, that may be subject {o assembly, compilation, hnking, or like mechanisms fo

creaie code comprising instructions that can be executed directly, or through interpretation,
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micro-code execution, and the like, by computer central processing units (CPUS), Graphics
Processing Units (GPUs), and the like.

[0082] The instructions can be executed on vartous types of computers or components
thereof, including, for example, personal computers, tablet computers, servers, smartphones,
gaming devices, internet of things devices, and the hke.

[G083] The components shown in FIG. 3 for computer system 300 are exemplary in
nature and are not intended to suggest any Hmitation as to the scope of use or functionality of the
computer software implementing embodiments of the present disclosure. Neither should the
configuration of components be interpreted as having any dependency or requirement relating to
any one or combination of components illustrated in the exemplary embodiment of & computer
system 300,

[0084] Compater system 300 may include certain haman interface inpat devices, Such a
homan interface input device may be responsive 1o input by one or more human users through,
for example, tactile input (such as: keystrokes, swipes, data glove movements), audio input (such
as: voice, clapping), visual input (such as; gestures), olfactory input {not depicted). The human
interface devices can also be used to capture certain media not necessarily directly related to
conscious input by a homan, such as audio (such as: speech, musie, ambient sound), tmages
{such as: scanned images, photographic images obtain from a still image camera}, video {such as
two-dimensional video, three-dimensional video including stereoscopic video).

| 0085} Input human interface devices may include one or more of {only one of each
depicted): keyboard 301, mouse 302, frackpad 303, touch screen 310 and associated graphics

adapter 350, data-glove, joystick 303, microphone 306, scanner 307, camera 308,
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[G086] Computer system 300 may also include certain human interface output devices,
Such human interface output devices may be stimulating the senses of one or more hunsan users
through, for example, tactile output, soand, light, and sneelltaste. Such human wnterface output
devices may include tactile output devices (for example {actile feedback by the touch-screen 310,
data-glove, or joystick 305, but there can also be tactile feedback devices that do not serve ag
mmput devices), audio output devices (such as: speakers 309, headphones {not depicted)), visual
output devices {such as screens 310 to include cathode ray tube {CRT) screens, liguid-crystal
display (L.CD) screens, plasma sereens, organic Hght-emitting diode (OLED) scereens, each with
or without touch-scresn input capability, cach with or without tactile feedback capability-—some
of which may be capable to output two dimensional visual cutput or more than three dimensional
output through means such as stercographic output; virtual-reality glasses (not depicted),
holographic displays and smoke tanks (not depicted)), and printers (not depicted).

[0087] Computer system 300 can also inclade human accessible storage devices and their
associated media such as optical media inclading CD/DVD ROMRW 928 with CD/DVD or the
like media 321, thumb-drive 322, removable hard drive or solid state drive 323, legacy magnetic
media such as tape and floppy dise (not depicted), specialized ROM/ASIC/PLD based devices
such as secority dongles (not depicted), and the like.

[DORE] Those skilled in the art should alse understand that term “computer readable
media” as ased in connection with the presently disclosed sobject matter does not encompass
transmission media, carrier waves, or other transitory signals.

[D089] Computer system 300 can also include interface(s} to one or more communication

networks (355). Networks can for example be wireless, wireline, optical. Networks can further
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be local, wide-area, metropolitan, vehicular and industrial, real-time, delay-tolerant, and so on.
Examples of networks include local area networks such as Ethernet, wireless LANs, cellular
networks (o include global systems for mobile communications (GSM), third generation (3G,
fourth generation (4G), fifth generation (5G), Long-Term Evolution (LTE), and the like, TV
wireline or wireless wide area digital networks to include cable TV, satellite TV, and tervestrial
broadeast TV, vehicular and industrial to include CANBus, and so forth. Certain networks
conmonly require external network interface adapters (354 that attached to certain general
purpose data ports or peripheral buses (349) {such as, for example universal serial bus (USRB)
ports of the computer system 300; others are commonly integrated into the core of the computer
system 300 by attachment to a system bus as described below (for example Ethernet interface
into a PC computer system or cellular network interface into 8 smartphone computer system).
As an example, network 355 may be connected to peripheral bus 349 using network interface
354, Using any of these networks, computer system 300 can communicate with other entities.
Such communication can be uni-directional, receive only (for example, broadcast TV}, uni-
divectional send-only {for example CANbus to certain CANbus devices), or bi-directional, for
example to other computer systems using local or wide area digital networks. Certain protocols
and protocol stacks can be used on cach of those networks and network interfaces {354) as
described above.

[(09G] Aforementioned human interface devices, human-accessible storage devices, and
network interfaces can be attached to a core 340 of the computer system 300.

[0091] The core 340 can include one or more Central Processing Units (CPU341,

(raphics Processing Units (GPLY) 342, specialized programmable processing units in the form of
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Field Programmable Gate Areas (FPGA) 343, hardware accelerators 344 for certain tasks, and so
forth. These devices, along with Read-only memory {ROM) 345, Random-access memary
{RAM) 346, internal mass storage such as infernal non-user accessible hard drives, solid-slate
drives (SSDs), and the like 347, may be connected through a system bus 348, In some computer
systems, the system bus 348 can be accessible in the form of one or more physical plugs to
enable extensions by additional CPUs, GPU, and the like. The peripheral devices can be attached
either directly to the core’s system bas 348, or through a peripheral bus 349, Architectures for a
peripheral bus include peripheral component interconnect (PCI, USB, and the like.

[G092] CPUs 341, GPUs 342, FPGAs 343, and accelerators 344 can execute certain
instructions that, in combination, can make up the aforementioned computer code, That
computer code can be stored in ROM 345 or RAM 346, Transitional data can be also be stored in
RAM 346, whereas permanent data can be stored for example, in the internal mass storage 347,
Fast storage and retrieve to any of the memory devices can be enabled through the use of cache
memory, that can be closely associated with one or more CPU 341, GPU 342, mass storage 347,
ROM 343, RAM 346, and the like.

[0093] The computer readable media can have computer code thereon for performing
arioas compoler-implemented operations. The media and compater code can be those specially
designed and constructed for the purposes of the present disclosure, or they can be of the kind
well known and available to those having skill in the computer software arts.

[0094] As an example and not by way of limilation, the computer system having
architectare 300, and specifically the core 340 can provide functionality as a result of

processor{s) {including CPLs, GPUs, FPGA, accelerators, and the like} executing software
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embodied in one or more tangible, computer-readable media. Such computer-readable media can
be media associated with user-accessible mass storage as introduced above, as well as certain
storage of the core 340 that are of non-transitory natore, such as core-internal mass storage 347
or ROM 345, The software implementing various embodiments of the present disclosure can be
stored in such devices and executed by core 340. A computer-readable medivm can include one
or more memory devices or chips, according to particular needs. The software can cause the core
340 and specifically the processors therein (inchuding CPU, GPU, FPGA, and the like) to execate
particelar processes or particular parts of particular processes described heretn, including
defining data structures stored in RAM 346 and modifying such data stractures according to the
processes defined by the software. In addition or as an alternative, the computer system can
provide functionality as a result of logic hardwired or otherwise embodied it a circait (for
example: accelerator 344), which can operate in place of or together with software to execute
particular processes or particudar parts of particular processes described herein. Reference to
software can encompass logic, and vice versa, where appropriate. Reference to a computer-
readable media can encompass g cireuit (such as an integrated circuit (IC)) storing software for
execution, a circuit embodying logic for execation, or both, where appropriate. The present
disclosure encompasses any suitable combination of hardware and software.

[0095] While this disclosure has described several exemplary embodiments, there are
alterations, permutations, and varioas substitute equivalents, which fall within the scope of the
disclosure, It will thus be appreciated that those skilled in the art will be able to devise numerous

systems and methods which, although not explicitly shown or described herein, embody the

]

principies of the disclosure and are thus within the spirit and scope thereef.
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[11IDF_10092019 high level svatax control for video coding v2

List of Acronyms:

HLS: High level synfax

HEVC: High Efficiency Video Coding

VYV Versatile Video Coding
CTU: Coding Tree Unit

SPS: Sequence Parameter Set
PPS: Picture Parameter Set

APS: Adaptive Parameter Sel
PH: Picture Header

SH: Shice Header

SAQ: Sample Adaptive Offset?
AL Access Unit

NAL: Network Abstraction Layer
RBSP: Raw Byte Sequence Payload
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WHAT IS CLAIMED I8:
i. A method of encoding or decoding video data, the method being performed by at
least one processor and comprising:
ndicating, with a syntax element, types of shices for all slices of a coded picture,
the syntax element being coded using an unsigned integer, and
encoding or decoding the video data based on the types of shices indicated via the syntax

glement.

2. The method of claim 1, wherein for the coded picture, only related syntax

elements are coded.

3. The method of claim 2, wherein when all stices of the coded picture are indicated as

inclading intra-prediction, no inter-prediction syntax elements are coded.

4. The method of claim [, wherein pictore header related syntax elements are included in
a slice layer raw byte sequence pavload network abstraction layer unit, and a flag is used to
indicate the presence of the picture header related syntax elements in the slice layer raw byte

sequence payioad network abstraction layer unit.

5. The method of claim 1, wherein the types of the slices may be inferred from a decoded

access unit delimiter value,
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6. The method of claim 1, wherein the types of the slices may be inferred when signaled

in high level svatax.

7. The method of claim I, wherein the types of the slices may be inferred based on a

number of rectangular slices in the coded picture.

8. The method of claim 1, wherein the syntax element is a O-th order Exp-Golomb-coded

syntax element.

9. The method of claint 1, wherein the syntax clement is a 2 bit syntax elenent

configurable with three statuses.

1. The method of claim 1, wherein the syntax element is a 2 bit syntax element

configurable with four statuses.

L. Anapparatus for coding or encoding video data, the apparates comprising:

at least one wemory configared to store computer program code; and

at least one processor configured to aceess the at least one memory and operate according
to the computer program code, the computer program code comprising:

indicating code configured to cause the at least one processor to indicate, via a syntax
element, types of slices for all shices of a coded picture, the syntax element being coded using an

unsigned integer, and
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encoding or decoding code configured to encode or decode the video data based on the

types of slices indicated via the syntax element.

12, The apparatus of claim 11, wherein the indicating code is configured to indicate

the types of slices such that, for the coded picture, only related syniax elements are coded.

13, The apparatus of claim 12, wherein the indicating code is configured to indicate
the types of shices such that when all slices of the coded picture are indicated as including intra-

prediction, no inter-prediction syatax eloments are coded.

{4, The apparatus ol claim 11, wherein the indicating code s configured to indicate
the types of stices such that picture header related syatax elements are included in a slice layer
raw byte sequence payvioad network abstraction layer unit, and a flag is used to indicate the
presence of the picture header related syntax clements in the shice layer raw byte sequence

payload network abstraction layer unit,

15, The apparatus of clatm {1, wherein the indicating code is configured to indicate

the types of slices such that the types of the slices may be inferred from a decoded access unit

delimiter value.
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16.  The apparatus of elaim 11, wherein the indicating code is configured to mdicate
the types of slices such that the types of the slices may be inferred when signaled in high level

syntax.

17, The apparatus of claim 11, wherein the indicating code is configured to indicate
the types of shices such that the tvpes of the slices may be inferred based on a number of

rectangular slices in the coded picture.

18 The apparatus of claum 11, wherein the indicating code is configured such that the

symtax element is a 0-th order Exp-Golomb-coded syntax element.

19, The apparatus of claim 11, wherein the indicating code is configured such that the

syntax clement 13 a 2 bit syntax element configurable with three statuses.

20, A non-transitory computer-readuble storage medinm storing instructions that
cause at least one processor to:

indicate, with a syntax element, types of slices for all shices of a coded picture, the syntax
element being coded using an unsigned integer, and

encode or decode the video data based on the types of slices indicated via the syntax

element.
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