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SIGNALING OF PICTURE HEADER PARAMETERS
CROSS-REFERENCE TO RELATED APPLICATION
[0001H This application claims priority from U.S. Provisional Patent Application No.
62/950,453, filed December 19, 2019, and ULS, Patent Application No. 17/026,748, filed

September 21, 2020, the entirety of which are incorporated herein,

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

describes npext-generation video coding technologies hevond HEVC (High Efficiency Video
Coding), e.g.. Versatile Video Coding (VVC). More specitfieally, this disclosure relates generally

to methods and apparatuses related to picture header handling.

BACKGROUND
[0003] Proposed VVC Diraft 7 includes a HLS (High Level Syntax) called picture header
that contains syntax elements applying to all shees 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 slices of a

picture.
Picture Parameter Set
[0004] HLS specifies syntax elements that may be apphed 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 1s not generally changed from picture to pictare. Typical HLS
includes SPS, PPS (Picture Parameter Set), PH (Preture Header ), SH (Slice Header), and APS

{Adaptive Parameter Set).
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00051 Different HLS includes levels of applications, such that commonly used syntax
glements do not need to be coded repeatedly. For instance, SPS specifies general syatax clements
applicable to sequence lfevels, PH specifies general syatax elemoents applicable to 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 Draft 7.

Syntax Element Descriptor
pic_parameter set rbspl ) |
pps_pic_parameter set id ne(v)
pPps_seq_parameter set id u{4}
pic_width _in luma_samples ue(v)
pic_height in luma samples ue{v)
conformance window flag w1}
H{ conformance window flag } {
conf win left offset ue(v)
conf win_right offset ue(v)
conf_win_top_offset ue(v)
conf win bottom ofiset ne(v)
)
scaling window flag a1}
it scaling window flag 3 {
scaling win Jeft offset ue(v)
scaling win_right offset uelv)
scaling win_top offset ue(v)
scaling win_bottom ofifset ue(v)
i
output_flag present flag a1}
mixed nalu_types in pic flag uf iy
pps_subpic_id signalling present flag uf{1}
it pps_subpics 1d signalling present flag) §
pps_num_subpics minusl ue(v)
pps_subpic_id len minusi ue{v)
tor{ 1= 0,1 ~= pps num subpic mingsl; i++)
pps_subpic id] 1} u{v}
i
no_pic_partition {lag a1}
if{ Ino pic partition flag ) {

b3
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pps_logl ctu_size minusd w2}
num_exp_tile columns _minusl ue{v)
num_exp tile rows minus] ue(v)
for{ 1= 051 <= num exp file columns minusl; i+4+)
tile_column_width_minusl] i} ue(v)
for{ 1= 0; 1 <= pgum_exp tile yows minusi; i++)
tile_vow_height minusl{i] ue(v)
reot shice flag {1}
i rect slice flag)
single slice per subpic flag uf 1}
Hf rect shice flag && lsingle slice per subpic flag) {
num_shices_in_pic_minusl ue(v)
tile_idx_delta _present flag {1}
for{ 1 = (1 < num shees in pe minusl y++ ) 4
shice width_in tiles minuast} i | ue(v)
slice_height_in_tiles _minusl| i} ue(v)
H{ shice width in tiles minusl{i] == 0
shice height in tiles minust{ 1] == 034
pum_shices in_tile_minusl| i ] ue(v)

numShicesnTileMinust =
num slices in tile minusl i}

for{ j={hj<
numSheesinTileMinusl; 44+

ue(v)
slice height in _ctu_minusl] 1+ |
h
iff tile idx delta presemt flag && 1
num_shices o pic minusl )
tile idx_delta] 1| se(v)
i
i
loop filter across_tiles _enabled flag u{ 1}
loop filter across_sliees_enabled flag u( 1}
i
entropy_coding syne_cunabled flag u{ )
{ no_pie partition_flag 1]
entropy_coding syne_enabled flag )
entry_peoint_offscts _present flag ufl)
cabae_init_present flag uf 1}
for{ 1= 0,12 1+ )
num_ ref idx default active minusk| 1] ue{v)

3-
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rpil_idx present flag ufly
init_gp _minus26 se{v)
log2 transform_skip max size minus? ue(v)
cu_qp _delta_enabled flag u{ 1)
pps_ch_gp_effset se{v)
pps_cr_gp offset se{v)
pps_joint_cber _gp_offset_present flag u{i}
H{ pps jomt cher gp offset preseat flag)
pps_joint_cher gp offset value se{v)
pps_slice chroma_qp_offsets present flag uf 1}
pps_cu_chroma _gp offset list_enabled flag utl)
W pps_cu chroma gp offset list enabled flag) {
chroma_qp offset list len minusl ne(v)
for( 1= 0y 1 == chroma gp oftset list len minusl; q+4+ ) |
ch_gqp offset list] i | se{v)
cr gp offset list] 1} sefv)
i pps_joint cber gp offset present flag)
joint _cher qp offset list] i | se{v)
4
} 3
pps_weighted pred flag uf 1)
pps_weighted hipred flag u( 1)
deblocking filter _control present flag uf 1)
if{ deblocking filter control present flag) §
deblocking filter_override cnabled flag uf i}
pps_deblocking filter_disabled flag a1}
H{ 1pps_deblocking filter disabled {lag) §
pps_beta offset divl se{v)
pps_te offset div2 se{v)
h
}
constant slice header params enabled flag uf 1}
if{ constant shee header params enabled flag ) §
pps_dep guant enabled idc w2}
for{ 1= 0 1 <02 1t )
pps_ref pic list sps idef 1 {2}
pps_mvd 1 zero ide a2}
pps_collocated _from 18 ide w2}
pps_six_minus _max_num_merge cand plus} ue(v)
velv}
pps_max_num_merge cand_minus_max_num_triangle ecand
plust
{
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picture header extension present flag ufly
slice_header extension present flag utl)
pps_extension flag uf i)

H{ pps_extension flag)
while{ more_rbsp data{ ))
pps_extension_data flag u{1)
rhsp tratling bits( )

[0007] As illustrated i Table 1, above, num_shices in_pic_minos! plus 1 specifies the
number of rectangular slices In each picture veferring to the PPS. The value of
num_slices_in_pic_minus] 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 be
equal to 0.

[0008] As lustrated in Table 1, above, pps_mvd 11 zero_ide equal to 0 specities that
the svotax element mvd 1 zero tlag 1s present in PHs referring to the PPS. Alseo,

pps_myvd 11 zero ide equal to 1 or 2 specifies that mvd 11 zere flag is not present in PHs
referring to the PPS. Further, pps_mvd 11 zere ide equal to 3 is reserved for future use by ITU-
THISOAEC,

[0009 As lustrated in Table 1, above, pps_collocated from_10_ide equal to 0 specifies
that the svatax 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 slice header of slices referring to the PPS. Further,
pps_collocated_from_10_ide equal to 3 is reserved for future use by ITUNT HSOAEC.

[0016] As lustrated 10 Table 1, above, pps_six_minus_max_num_merge cand plus]
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PPS. Also, pps_six_minus_max_nwn_merge_cand _plos! greater than 0 specifies that
pic_six_minns max_pum_merge_cand 1s not present in PHs referring to the PPS. The value of
pps_ sixomunus max nwn merge cand plasl is in the range of 0 to 6, inclusive
[0011] As illustrated in Table 1, above,
pps_max_mum_merge_cand minus_max_noam_friangle _cand plasi equal to § specifies that
pic_max_num_merge cand minns max_pum triangis cand is present in PHs of slices referring
to the PPS, Also, pps_max_num_merge cand minus_max_num_triangle cand_plusi greater
than O specifies that pic_max_nom _merge cand minus max nom_triangle cand is not present
in PHs referring to the PPS. The value of
pps_max_num merge cand minus max num triangle cand plusi is in the range of O to
MaxNumMergeCand - 1.

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

Table 2: Slice Layer RBSP.

Svntax Flement Descriptor
slice layer rbsp{ } ¢

shice header{ )

stice data( )

rhep shice trailing bits(}

t
]
Picture Header and Shice Header
[0013] Syntax clements coded in PPS, where # current picture refers to, might be

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

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
salue of the pic_sao_enabled present {flag, in PH, specifying the presence of SAQ related svintax
clements, 1s 0, slice sao luma flag and slice_sao _chroma flag wmay be coded i SH o indicate
SAQ usage on huna and chroma,

[0014] With the use of PH, synfax elements that are already constrained to be the same in
all shices of a picture may be transmitied in PH once per picture to avoid signaling overhead,
especially when there are a handful of slices in a pieture. Still, syntax elements that ofien vary
from shce to slice may be transnutted in SH to provide flexibihity.

[G015] Syntax elements incloded m PH and SH in VVC Draft 7 are described in Tables 3
and 5, below,

Table 3; General Stice Header Syntax

Svatax Element | Descriptor
picture header thsp( 3 ¢ |
non_reference picture flag Ca(h)
gdr pic flag Lull)
no output of prior pics flag Ca(h)
H{ gdr pic flag) ;
recovery poe ent Lae(v)
ph_pic parameter set id uelv)
if{ sps poc msh flag} { ;
ph_poc_msh_present flag Cu(])
H{ ph poc msbh present flag ) ;
poc_msh val u(v)
8 ;

H sps subpic id presert flag && lsps subpic id signalhing flag)

.
& ;
ph_subpic_id_signalling present flag Lull)
i ph subpics id sipnalling presemt flag) | |
ph_subpie id len minusl L ue{v)
for{ 101 <= gps num sobpics minusl; i+ ) :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, phsebpicidfif 0 w0
I3
)

o
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U{ 'sps_loop filter across virtual houndaries disabled present flag

ph_loop filter across_virtual boundaries_disabled present flag

i ph_loop_filter_across virtual_boundaries_disabled present flag )

ph_num_ver virtual boundaries

for{ 1=0;1<ph nom ver virtual boundaries; 1++)

ph_virtual boundaries pos x[ 1}

ph_mum_hor virtual boundaries

for{ 1= (1 < ph mun hor virtual boundaries; 4+

ph virtual bouwndaries pos vi i ]

{
)

{

i separate colour plane flag == 1)

colour plane id

w(2)

H{ output flag present flag

pic_output flag

u(l}

pic_rpl present flap

u{ pic_rpl present flag) |

ful(h)

for 1 0; 15027 144+ ) §

H{ num_ref pic Hists in sps{i]>0

(i==01(i==1 &&

rpil idx present flag ) ))

pic_rpl sps flag] i |

U pic pl sps flagl 11}

% u{l}

H{ num_ref pic lists in spsfil>1 &&
(1 anoaw O § {i woawm {

&& pll idx present flag)))

pic_rpl idx} i}

) olse

ref pic list stroet{ i,

num_ref pic lists in spsii)

£
i)

for{ =0, ] < NumbtrpEntries{ 1 ]| Rpisldxf i | §; j++)

Ty

i lrp_in_shice header fagl 1 ] Rplsldx{ 1] 1}

pic_poe Isb Wil ]

L)

pic_delta poe _msh present flagl 14111

%u{h

ff pic_delta poc msb present flagf 11 1)
pic_delta poc msb evele 1} 1]

o e’

uefy)

8
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h
1
]
i partition_constrainis_override enabled flag ) { ;
partition_constraints _override flag fu(h

W{ partition_constraints_overide flag ) {

pic_log2 diff min_qt_min_ch_intra_shice luma fnefv)
pic_log? diff min_qt _min_cb_inter_slice L ue(v)
pic_max_mtt_hierarchy_depth _inter shice L uelv)
pic_max_mtt _hierarchy depth_intra slice luma L ue(vy
ifl pic_max_mitt_hierarchy depth intra slice loma 1= |
0) |
L ue{v)
pic_log2 diff max bt min_ gt intra slice luma |
uefv}
pie_log2 diff _max_tt min_qt_intra_shce luma |

}

UH{ pic_max_mit hierarchy depth inter shice = 8){ |
pic_log2 diff max bt min_gt_inter_slice Cue{v)
pic_log2 diff max tt_min_qgt_inter_slice Cue(v)

; :

if{ gtbtt_dual tree intra flag) { :

ue{v)
pic_log2 diff min_ gt min_ch_intra slice_chroma |
L uel(v)
pic_max_mitt hierarchy_depth_intrs slice chroma |
H{ pic_max_mit hierarchy depth intra slice chroma = 0} 4 :
P ue(v)
pic_log2 diff max bt min_gt intra slice chroma ;
| nev)
pic_log2 diff max_tt_min_gt_intra_slice chroma |
}
i
}
h
i cu gp delta enabled flag ) ¢ ;
pic_ecu _gqp delta subdiv_intra slice | aefv)
pic_cu_qp _delta subdiv_inter slice L ue(v)
: ;
i pps co chroma gp offset hst enabled Hag) § :
pic cu _chroma gp effset subdiv_intra slice [ ae(v)
pic_cu_chroma _gp offset subdiv_inter slice Cuelv)

9.
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U{ sps temporal myvp cnabled flag)

pic_temporal_mvp_enabled flag Lull)
Wipps mvd 11 zero ide) |
mvd 11 zere flag fu(h)
i Ipps six_minus max num merge cand plust ) |
pic_six_minus_max_num merge cand fnefv)
i sps affine enabled flag) :
pic_five minus_max_num_subblock merge cand L nefv)
i sps fpel mmvd enabled flag) :
pic_fpel mmvd _enabled flag Cu(h)
il sps bdol pic present {flag)
pic_disable bdof flag Lu(D)
i sps_dmvr pic present flag)
pic_disable dmvr flag L)
i sps_prof pic present flag )
pic_disable prof flag Lol

i sps_triangle enabled flag && MaxNuomMoergeCand >= 2 &&

'pps miax_num merge cand minus max num triangle cand plosi ) |

ve{v)
pic_max_num_merge cand _minus _max_num_trviangle cand

if (sps_ibc_enabled flag) |
pic_six_minus_max_num_ibe_merge cand | nefvy

if{ sps_joint cher enabled flag ) |
pic_joint cher sign flag Cu(h)

i spy sao enabled flag ) §
pic_sao_enabled present flag fa(h)
H{ pic sao enabled present flag) § :

pic_sao lama enabled flag Ll
if{ChromadrrayType = 0)
pic_sao_chroma enabled flag full)
; i

;

i sps_alf enabled fHag ) { :
pic_alf enabled present flag Lully
if{ pic_all’ enabled preseni flag ) § |

pic_alf enabled flag fu(h)
if pic_alf enabled flag) { |
pic_num_alf aps ids luma fu(3)
for(i=0;1 < pic_oum alf aps ids luma; i+4 ) |
pic_alf aps_id_lumal i | e
if{ ChromadAmaytype = 0) :
pic_alf chroma idc L)

-10-
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'

iff pic_alf chroma ide)

pic_alf aps_id chroma L u(3)
; :
y

!

i pps dep guant_enabled ide)
pic_dep_guant_enabled flag u{1)

H{ pic_dep quant enabled flag)
sign_data hiding enabled flag ull)

it deblocking filter override enabled flag ) 4
pic_deblocking filter override present flag fu(l)
H{ pic_deblocking filter overnide present flag ) | }

pic_deblocking filter override flag fu(l)
i pic_deblocking filter overnide Hag) §
pic_deblocking filter disabled flag Cu(1)
H{ Ipic deblockig filter disabled flag ) {
pic_beta offset div2 §se(v)
pic_te offset_div2 | se(v)
} ;
h
1y
} )
t sps Imes enabled flag ) { :
pic_lmes _enabled flag fu(h)
iff pic_imes enabled flag) {
pic_Imes_aps_id fu(2)

iH{ ChromaAsrayType = 0)
pic_chroma residual scale flag Cu(h)

H

i{

if{ sps_scaling list_enabled flag ) § :
pic_scaling list_present flag La()
H{ pic scahing hist present flag ) |

pic_scaling Hst aps id w3)

i

¥

i picture_header extension prosent flag ) §
ph_extension_length ue{v)
for( 1= 0: 1 < ph_extension length; i)

ph_extension data bvte] § | u(¥)

k!
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shice header( ) |

slice_pic_order_cnt_Ish a{v)
if{ subpics present flag

shice subpic id u(v)
i reet_shice flag |} NumTilesinPie > 1)

slice address a{v}
U trect shice flag && NuomTilesinPie > 1)

npum files in slice minus} ue(v}
stice tvpe ue(v}

ifl tpic_rpl present flag &&{{ nal unit type = IDR W RADL &&
nal_unit_type {=

sps_tdr_rpl_present Hag ) ) {

fm(i“ﬂ <2 iff‘}w

&& !pps\\;ref'm’picwiistm_xpswidx,[ } &:&

(i 0|
(1w = | && rpll idx present flag)))
stice rpl sps flag] 1 | u{1)

i stice wpl sps flagli]) !

H{ num vet pic bists o spsfij>1 &&
(== 0] (3
s b && ypll ddx present flag 1))
shice rpl idx] 1} a{v)

telse

ref pic st struct( i,
num ret pic lists in spsiil)

for § = 0: 1 < NumbLupEntres| i | Rplsld\{ IR

Hf iy in slice header flag] 1 ) Rplsldx[ i1 1)

stice poe Isb {111} u{v}

slice delta_poc msh present flag{ i1}l ] a()
Hf slice delta poc msh present flagl il 1)
slice delta poc msh evele W1} 11 aelv)
)
]
}
¢

if{ pic_rpl present flag || ({(nal wnit type = IDR W RADL &&
nal_unit_type b=
IDR N LPY 11 sps de opl present flagy i

H{ { slice type 1= 1 && nwn ref entries] O §f Rplsddx{ 6} 1>
E)
{ shice_type == B &&

num ref entries] 1 I Rpdsldxf 11> 1))

124
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num ref idx active override flag u{ 1}

i num ref idx active override flag )

H nom_rel entries{ 1 §f Rplskdxf i} >

)

num_ref idx active minust i ] | ue(v)

o

3
i

i stice type 1= 1} {

if{ cabac ot present flag)

cabac_init_flag ug])

H{ pic_temporal_mvp_enabled flag) ¢

i slice_type == B && lpps_collocated from 10 ide)

collecated from 10 flag (1)

H{ { collocated _from 10 flag &&
NumRefldsActive[ 0 1> 1) {
{ lcollocated from 10 flag &&
NumRetldxActve] 11> 11})

collocated ref idx ue(v)

{
b4

H{ { pps_weighied pred flag && shice type == P} i
{ pps weighted bipred flag && shice fype ==

pred weight table()

8

}

stice_gp delta se(v)

if pps shee chroma gp offsets present flag )
stice_ch_qp_offset se(v)
slice cr_gp offset se(v)
H{ sps joint_cbher enabled flag )

slice_joint_cher _gp_offset se(v)

h

I pps_cu_chroma_gp_offset list enabled flag )
cu_chroma gp offset _enabled flag w(l)

U{ sps_sao_cnabled flag && !'pic sao cnabled present flag) {
shice sao luma flag w13
i ChromaArraylype 1= {)

slice_sao_chroma flag u(l}

)

i sps_alf enabled flag && !pic_alf enabled present flag) |
stice_alf_enabled flag u{l)}
if{ slice all enabled flag) {

slice pum_alf aps ids lama w{3)

for( 1= 0; 1 <slice num_alf aps ids luma; b+

-13-
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stice alf aps id lumal ) | u(3)
i ChromadArrayType = 0)

shice_alf chroma idc w2}
if{ shee alf chroma de)

shce_alf aps id _chroma w3}

1
X

{

§
if deblocking filter override enabled flag &&

pic_deblocking filter override present flag )

shice_deblocking filter_override flag u(l}
i slice deblocking filter override flag ) §

stice_deblocking filter disabled flag u( 1}

H{ Islice deblocking hilter disabled flag) §

slice beta offset div2 se(v)

shee te offset divl se(v)

h

Y
i

H{ entry point offsets present flag && NomEBEntrvPoints >0 3 ¢

offset_len minusl ue{v)
for( 1 = {; 1 < NumEntryPoints; i++)
entry _point offset minusi] 1] uf{v)

3

)
if{ shee header extension present flag ) §

shice_header extension length ae(v)
for{ 1= 01 <slice_header_extension length; 1++)
siice_header extension data byvie| { | u{ &)
{
byte alignment( )
1
¥
[0016] As mdicated above and below, slice_type may spectfy the coding type of the shice

according to Table 4, below:

Table 4. slice_type

slice_tvpe Name of slice_tvpe
) B (B slice}

i P {P shice)

2 1 {1 shice)
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Access Unit Delimter
[0017] An AU (Access Unit) delimiter is used to indicate the start of an AU and the type
of shees present in coded pictures o the AU contamning the AU delimiter NAL (Network
Abstraction Laver) unit. Presently, there is no normative decoding process associated with the
ALY deliniter.
(0018} Also, pic_tvpe indicates that the shice type values for all slices of coded pictures
in the AU containing the AU delimiter NAL unit are members of the set listed in Table 4 for the
given value of pie_type. The value ol pic_type may be equal to 0, | or 2 in bitstreams. Other
values of pic_type are reserved for future use by I'TU-T HISOAEC, Decoders conforming to this
version of this may ignore reserved values of pic_type.

Table 51 Interpretation of pic_type

pic_tvpe | slice_tvpe values that mav be present in the AU
3 !
i P 1
2 B P
{00191 Non-patent hiteratuve [1] CNPL 17} proposes a high-level control flag to indicate

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

[0024] NPL 1 describes a method wherein all inter-prediction refated syntax elements or
parameters only need to be signaled when there s at least one inter coded slice, or when a sub-
pariition exists mside a pictare, Otherwise, those syntax elements or parameter are not signaled.
[0021] in one embodiment described in NPL 1, a control flag in a picture header, referred
to as pic_mntra_only flag, is signaled to indicate if all shices {or any kind of sub-partitions of this

picture) inside the picture will have intra prediction (or non-inter related prediction) only. When
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this flag is true, only intra coding related syntax elements or parameters are signaled later in the
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picture header. Otherwise, when this flag 1s false, inter prediction related syntax elements or

parameters are signaled. A syntax table reflecting this embodument 18 provided below:

Table 6: First Embodiment of NPL 1

Syntax Element

| Descriptor

pic_intra_only flag w1}
H{!pic tra only flag)yd
H sps_temporal_myp enabled flag
&& ipps temporal myvp enabled ide)
pic_temporal mvp _enabled flag wl)
Hlpps mvd 11 zero ide)
mvd 11 zero flag u(l)
H{ Tpps six_mines mwax_oum merge cand plasi)
pic_six_minus_max_sum_merge cand ue{y)
i sps_affine enabled flag &&
'ops Dive minus max num subblock merge cand plust )
pic_five minus_max _num subbloek merge cand ue{ vy
H{ sps {pel mmvd enabled flag)
pic_fpel mmvd enabled flag (1)
i sps_bdol dmvr slice present flag )
pic_disable bdof dmyvr flag u(l)
i sps_triangle enabled flag && MaxNumMergeCand »= 2 &&
Ipps max_num_merge cand minus max_nuwm inangle cand mings
1}
ue(v)
pic_max_num_merge cand_minus_max_num_triangle cand
}
[0022] In another method of NPL 1, all related syniax elements or parameters that are

used only for infra slice or intra sub-partition need to be signaled when there is no inter coded

slice or when a sub-partition exists inside the picture. Otherwise, those syntax elements or

parameter are not signaled.
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[0023] In another embodiment of NPL {, a control flag i picture header, referred as
pic_inter_only flag, is signaled to indicate if all the shces (or any kind of sub-partition of this
picture) wside the picture will have mter prediction {or non-~intra related prediction). When this
flag is true, intra slice related syntax efements 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 shice(s}) or
sub-partition{s) in the picture. The related syntax clements or parameters for intra shice or sub-
partittons will be signaled. A syntax table reflecting this embodiment is provided below:

Table 7: Second Embodinment of NPL 1

Syntax Element | Descriptor
pic_inter ounly flag u(1)

if{ipic_inter only flag){
H{ gtbtt dual tree intra_flag) {

pic log2 diff min gt min ¢b chroma ue{vy
pic_max_mit _hierarchy depth chroma uely)
i pre_max_mit_hierarchy_depth_chroma b=
04
ae{v)
pic_log2 ddf max bt min gt chroma
ue{v)
pic_log? diff max ¢t min_gt chroma
:
H
y
[0024] In the above methods described in NPL {, if a pictore has ity own type, such as

being an infra picture or inter picture, the above control flags pic_mtra_only {lag and
pic_inter_only flag need not be signaled, and their values can be derived from the picture type.
(00251 Also, if current pictare has a picture type as intra-only picture {all slices in the
picture are { slices), then a pic_intra_only flag may be inforred as true. In another example, if the

current picture has a picture type as infer-only picture (all shices in the picture are P or B slices),
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the pic_inter_only_{lag may be inferred as true. In yet another example in NPL 1, 1f a current
picture has a picture type mdicating both intra-slices and inter-slices are possible in the picture,
both the pic_intra_only Hag and the pic_inter only flag can be miferred as false.
Problem
[0026] Although PH may be signalled once per picture to avoid signalling syntax
clements that are common to slices within a pictare, this signalling may introduce overhead
tnstead ,without considering syntax elements only used for intra shices (1 slices) or inter slices (B,
P shces).
SUMMARY
[0027] Embodiments relfate to a method, system, and computer readable medium for
video encoding/decoding, and more specifically o picture header handling.
BRIEF DESCRIPTION OF THE PRAWINGS
[0028] These and other objects, features and advantages will become apparent from the
following detailed description of Hlustrative embodiments, which are to be read in connection
with the accompanying drawings. The various features of the drawings are not to scale as the
ilostrations ave for ¢larity in facilitating the understanding of one skilled in the art in conjunction
with the detailed descuiption. In the drawings:
[0029] FIG. 1 is a schematic ilustration of a simplified block diagram of a
communication system in accordance with an embodiment.
[0030] FIG. 2 1s a schematic iHlusiration of a simplified block diagram of a

communication system in accordance with an embodiment.
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[0031H F1G. 3 1s a schematic iHlustration of a computer system i 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 termyinals (110-120) intercomnected 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 coded video
data of the other terminal from the network (150), decode the coded data and display the
recovered video data, Unidirectional data transmiission may be common in media serving
applications and the like,
[0033] FIG. 1 illustrates a second pair of terminals (130, 140) provided to support
bidireetional fransmission of coded video that may occur, for example, during
videoconferencing. For bidirectional transmission of data, each terminal {130, 140) may code
video data captured at a local location for transmission to the other terminal via the network
{150). Each termunal (130, 140} also may receive the coded video dafa 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 himited.
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 termmals (110-140), including for
example wireline and/or wireless communication anetworks, The communication network (158)
may exchange data tn circatt-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 {130) may be immaterial to the operation of the present disclosure unless explained
herein below.

[0035] FIG. 2 illustrates, as an example for an apphceation for the disclosed subject
matter, the placement of a video encoder and decoder i a streaming environmant. The disclosed
subject matter can be equally applicable to other video enabled applications, mcluding, for
example, video conferencing, digital TV, storing of compressed video on digital media incloding
CD, DVD, memory stick and the like, and so on

[0036] A streaming system may include a capture subsystem (213), that can include 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 1o emphasize a high data
volume when compared to encoded video bitstreams, can be processed by an encoder (203)
coupled to the camera (201). The encoder (203) can inchude hardware, software, or a
combination thereof to enable or implement aspects of the disclosed subject matter as described
i nmore 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 ase. One or more streaming clients (206, 208) can access the streaming server

{205) to retrieve copies (207, 209) of the encoded video bitstream (204). A client {206) can
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inchude a video decoder (210} which decodes the incoming copy of the encoded video bitstream
{207} and creates an ouigoing 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 cerlain video coding/compression standards. Examples of
those standards inclode ITU-T Recommendation H.265. Under development is a video coding
standard informally known as Versatile Video Coding or VVC. The disclosed subject matter
may be used in the context of VVC.

[0037] In embodiments, the syntax clement pic_type ide may be used to indicate the
stice types for all slices of a coded picture.

[0038] in one embodiment, pic_type ide may be coded using an unsigned integer 0-th

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

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

Table ¥: Example of Possible pic_type _idc Semantics

pie_type ide i slice type that present in a coded picture
0 B, P. 1
i !
2 B,P
[0039] In an emboediment, pic_type_ide may be coded using an unsigned integer using 2

bits. Here, pic_type ide may have, but is not necessarily imited to three values 8, 1 and 2, and
three statuses, such as: I'slice only, B, P, I slices, and B, P slices. Other values of pic_type ide

may be reserved for further definition.
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Table 9 — Examples of Possible pre_type_ide Semantics

pic_type ide | slice type that present in a coded picture
{} B P
i 1
2 B F
3 reserved
{00447 in an embodiment, the reserved pic type ide value 3 may indicate ondy P, I slices

present in a coded pictore.
[G041] In an example, pic_type ide may be coded using an unsigned infeger vsing 2 bits,

pic_type ide ! slice type that present in a coded picture
0 B, P 1
i I
2 B
3 P
[0042] itis 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
tndicating the picture is intra only, no inter related syntax 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 cach 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 rbspl ) |
pps_pic_parameter set id ue{v)
pps_seq parameter set id w4}
pic_width in luma samples ue{v)
pic_height_in_luma samples ue(v)
pic_type idc wefv)
conformance window_flag u{1)
W conlormance window flag ) {
conf win left offset ne{v)
conf_win_right offset ue(v)
conf win top offset ne{v)
conf win_bottom_offset ue(v)
+
sealing window_flag ufl)
i scaling window flag) {
sealing win_left_offset ue{v)
scaling win _right _offset ue(v)
scaling win_top_offset nel{vy
scaling win_bottem_offset ue(v)
:
output_flag present flag ity
mixed nalu_types_in_pic flag a1y
pps_subpic_id signalling present_flag wil}
if{ pps_subpics id signalling present flag) ¢
pps_num subpics minas] ue{v)
pps_subpic_id len minusl ue{v)
for{ 1=0;1 <= pps num subpic_minus]; i++ )
pps_subpic id] i ] wv)
}
no pic_partition flag w( )
H{ 'no pic partition flag ) {
pps_log2 ctu size minuss w2}
num_exp tile_coluomns_minus] ye{v)
num_exp tile rows minusl fe{v)
for(1= 0,1 <= pum exp tile columns minusl; i+4)
tile_column_ width minus1| i} ne{v)
for( 1= 0;1 <= pum exp tile rows minusi; i++)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, tile row height minas{t} ~~~~~~~~~~ jeelv)
rect slice flag w(l)
H{ rect shice flag)
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single_slice per subpic flag u{l)
H{ rect shice flag && lsingle slice per subpic flag) {
num_shices in pic_minusl ue(v)
tile_idx _delta _present flag w1}
for{ 1 = 011 < num_shices_in_pic minusl; i++3 4
stice width_in tiles minusi] 1} ue{v)
slice_height in_tiles_minusi] i HE A
H{ shice width in tiles minusl{i] == 0
slice_height in tiles mmusi{i] == 6}
man_shices in tile minusiy 1 | ue{v)
aumShcesknTileMinust =
num shices in tile minesli i}
for( § = (] <numSheesintileMinus];
i)
ue{v)
shice_height in_etu_minusi{ i++ ]
h
iff tile_idx_delta_preseni flag && 1<
num_shices in_pic_minusl )
tile idx deliaf 1 ] se(v)
!
!
loop filter across tiles enabled flag u(i)
loop filter_across slices enabled flag u{l)
i
entropy_coding syne_cunabled flag D)
i o pic partition flag || entropy coding syne enabled flag)
enfry_point offsets present flag u{l)
cabac_init_present flag u( 1y
for{ = 0,1 < 25 i+ )
num ref idx default active minusi| i} ue{v}
rpil_idx present flag ufl)
init gp _minus26 SE(v)
log? transform skip max_size _minus2 ue(v)
cu_qp_delta_enabled flag )
pps_ch_gp offset se{v)
pps_cr_gp_offset S8{V)
pps_joint_cber _gp_offset_present flag (il
i pps_joint cher qp ofiser present flag)
pps_joint_cher gp offset value $e(v)
pps_slice chroma_gp_effsets_present_flag ufl)

24~
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pps_cu_chroma _gp offset list enabled flag u{l)
i pps_cu chroma gp offsel hist enabled Hag)
chroma_gp_ offset list len minusl ue(v)
for{ 1= 0; 1 <= chroma gp offset hist len minusl; 43
e¢h_qp_offset list] 1 | se{v}
cr_gp offset list] 1} SE{V)
H{ pps_joint_cber gp offset present flag )
joint_cher qp offset Hst] 1] se{v)
1
)
pps_weighted pred flag w1}
pps_weighted bipred flag ufl)
deblocking filter_control present flag u{l)
il deblocking filter control present flag) §
deblocking filter override enabled flag o)
pps_deblocking flter disabled flag u{i}
if( fpps deblocking filter disabled flag ) {
pps_beta offset_divl se{v)
pps_te_offset divl se{v)
i
H
constant slice header params enabled flag w )
t{ constant_slice header params enabled flag ) {
pps_dep _guant_enabled ide w2}
for{ 1=0; 1 <20 144 )
pps_ref pic list sps idef 1} ()
if ipic tvpe dde =4 7
pps_mvd 11 rzeve ide u{2)
pps_collocated trom K ide u(2}
pps_six_minus_max_num_merge cand plusl ue(v)
pel{v)
pps_max_num_merge cand _minus_max_nem_triangle cand p
usl
i
;
picture header_extension present flag u{l)
slice_header_extension_present flag u( 1)
pps_extension flag u(l)
i pps_extension flag )
while{ more rbsp data( ))
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, pps_extension data flag el
rhap trathing bus( )
L
H
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[0044] Here, pic_type ide specifies the slice types for all slices of cach coded picture
referring to the PPS,

[0045] In one embodiment, pic_type_idce set equal to 1 indicates each coded picture
referring to the PPS has only one or more | shices. In such cases, jnter slices (B, P slice) related to
syntax clements pps_mvd 11 zero ide, pps_collocated from 10 ide,
pps_six_minus_max_num_merge_cand_plus] and

pps_max_num merge cand minus max_num friangle cand plust are inferred to be equal to 0.
[0046] Here, pps_mvd 11 zero_ide equal to 0 specifies that the syntax element

nivd 11 zero flag is present in PHs referring to the PPS. Also, pps_mvd 11 zere ide equal 1o
or 2 specifies that mvd 11 _zero flag is not present in PHs referring to the PPS. Further,
pps_mvd 11 zere ide equal to 3 s reserved for future use by ITU-T | ISOAEC. When not
present, pps_mvd_11 zevo ide may be inferved {0 be 0.

[0047] Additionally, pps_collocated_from 10 _ide equal to 0 specifies that the syntax
element collocated from _10_flag is present in a sbice header of slices referring to the PPS. Also,
pps_collocated from 10 1de equal to 1 or 2 specifies that the syatax element

collocated from 10 flag s not present n a shice header of slices refernng to the PPS. Further,

‘‘‘‘‘

present, pps_collocated from 10 ide may be inferred to be equal to 0.

[0048] Also, pps_six_minus max num_merge cand plusl equal to O specifies that

pic_six_minus max_man_merge cand is present in PHs referring to the PPS. Additionally,

pps_six_minus max_npum_merge cand plus] greater than 0 specifies that

o
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pic_six_minus max_num_merge cand is not present in PHs referring to the PPS, The valoue of
pps_six_minus_max_num_merge cand plusl 1s be in the range of 0 to 6, inclusive. When not
present, pps sitx_ minus max mwm merge cand ploasl can be inferred to be equal to O

[0049] As illustrated,

pps_max_mum_merge_cand minus_max_noam_friangle _cand plasi equal to § specifies that
pic_max_num_merge cand minns max_pum triangis cand is present in PHs of slices referring
to the PPS, Also, pps_max_num_merge cand minus_max_num_triangle cand_plusi greater
than O specifies that pic_max_nom _merge cand minus max nom_triangle cand is not present
in PHs referring to the PPS. The value of

pps_max_num merge cand minus max num triangle cand plusi is in the range of O to
MaxNumMergeCand - 1. When not present,

pps_max_nom_merge cand nunus_max_nwm_triangle cand plusi can be inferred to be equal

to (.
Table 12: Proposed Picture Header RBSPE syntax
Syntax Element Deseriptor
picture header vhsp(} {
non_reference picture flag u(l}
gdr pic flag afl)
no_output_of prior pics flag u(l}
iff odr pic flag)
recovery poc oot ue{v)
ph_pic parameter set id ue(v)
U{ sps poc msb flag)
ph_poc_msb present flag u(l}
if{ ph poe msb preseni flag )
poc_msh val (v}
;
if{ sps_subpic_id_present_flag
&d& Isps subpic id signalling flag ) |
ph_subpic_id signalling present {lag u(l)
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ifl ph subpics id signalling present flag ) §
ph_subpic_id len minusl ae{v)
for( 1 =01 <= sps num subpics minust; 44 )
ph_subpie id] i | ufv)
;
:
i Isps_loop filter across_virtual_boundaries_disabled present
lag ) 4
u(l}
ph_loop filter_across_virtusl _beundaries disxabled present 01
ag
H{ ph_loop filter across virtnal boundaries disabled present Ha
214
ph_num ver virtual boundaries w2}
for{ 1 =0; 1< ph num ver virtual boundaries;
bt )
ph_virtual boundaries pos x| 1] u(13)
ph mm her virtual boundaries (2}
for{ 1= {1 < ph_num_hor_virtual_boundaries;
R
ph_virtual boundaries pos v{ 1] HERY:
;
;
t separate colour plane flag == 1)
colour plane id uf(d)
U onipai flag present [lag }
pic_output flag u(1)
pic_rpl present flag u(l)
i pic_rpt present flag ) {
for{ 1= 00 1< 20 40 ) 4
if{ num_ref pic bsts m sps[i{>0
&& Tpps vel pic list sps idefi] &&
{(i==01(i==1&&
rpil idx present flag)))
pic_rpl sps flagli | u(l1}
H{ pic_rpd sps flagl 1]} 1
i nan vet pic lists in spsfij>1 &&
(1 == 01 {1 ==
1 && rpll idx present flag) 1)
pic_rpl idx} 1| u{v)
) else
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ref pic list struct{ i,

i Htrp in shice header flag] i )] Rpisldx{i]1)

pic poc Isb {1} | u{v}
pic_delta_pee_msh_present flagf i }f | | u(l)
u{ pic_delta_poc_msb presemt flagf i}l i])
pic_delta_poe msh evele 1} 111 ue(v)
¢
}
i
H{ partition _constraints override enabled flag ) |
partition_constraints_override flag u{l)
H{ partition constraints override flag) {
if (pic type fde =2}
uelv})
pic loed diff min gt min _cb intra slice luma
pic_loeg? diff min_qgt_min_ch_inter slice #elv)
pic_max_mit _hierarchy depth inter slice ey
ue{v)
pic_max_mtt_hierarchy_depth_infra slice luma
H{ pic_max mit hierarchy depth indra slice loma = 0)
ue(v}
pic_log2 diff max bt min_qt _intra slice luma
ue{v)
pic_log2 diff max #t min_qt_intra slice luma
i
iff pic_max_mit_hierarchy depth inter slice !s=
gt
pic toe2 diff max Bt min gt inter slice | wefvi
pic_log? diff max #_min_qt_inter slice | wery)
J
H{ qibtt dual tree mtra flag ) {
uel{v)
pic_logd diff min_qf min_cb_intra_slice_chroma
ue(v}

pic_max_mtt_hierarchy_depth_intra_slice chroma

i pic_max_mit hierarchy depth intra slice chroma != 03§
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we{v}
,,,,,,,,,,,,,,,,,,,,, pic_logd diff max bt min gt intra slice ¢hvowa ¢
ne(v)
pic_log2 diff max #f min_ gt _intra shice chroma
{
:
f’f
if (pic_type ide =13 ]
pic_log2 diff _min_qt_min_cb_inter_slice
pic_max_mtt_hierarchy depth_infer slice
H pic_max mit luerarchy depth inter shice = 031 ¢
ue(v}
pic log? diff max bt min gt inter shce
ue{v)
pic_log2 diff max_tt_min_gt_inter_slice
i
..i2
;
;.
t cu_gp delta_enabled flag ) §
if (pic_type ide =2}
pic_cu_qp delta_subdiv_intra_slice Hefv)
if (pic tvpe dde =1)
pic_cu _gp delta subdiv_inter shce ne{vi
)
i pps_cu chroma gp offset st enabled flag) {
if tpic tvpe dde !=2)
pic_cu _chroma_qp offset_subdiv_intra_slice eV
if tpic tvpe dde =1}
pic_cu chroma gp offset subdiv_inter slice ue{v)
i
i {pic_type dde Is1)
H{ sps temporal mvp enabled flag)
pic_temporal mvp _enabled flag u(l}
H{!pps mvd 1 zero 3de)
mvd 11 zero flag u(1)
H{ !pps_six_minus_max_nunm merge cand plusl)
pic_six_minus_max_num_ merge cand ue{v}
H sps alfine enabled flag)
ue(v}
pic_five minus_max_puwm_subblock merge cand
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il sps fpel mmvd enabled flag)
pic_fpel_mmvd_enabled flag a(l)
H{ sps_bdof pic present flag)
pic_disable bdof flag u( i)
{ sps_dmvr pic present flag)
pic_disable dmvr_flag uf 1}
Hf{ sps_prof pic present flag)
pic_disable prof flag u(l}
i sps_triangle enabled flag && MaxNumMergeCand
!pps_max_num_merge_cand minus_max_num_trisngle_cand _plu
sty
ue(v}
pic_max_pum merge cand minus max_num triangle cand
}?
if (sps_ibe enabled flag)
pic_six_minus_max_num_ibe_merge cand ue(v)
il sps_joint_cber enabled flag)
pic_jeint_cber sign flag ull}
H{ sps_sae_enabled flag) §
pic_sao_enabled present flag u(l}
H{ pic_san_cnabled present flag) {
pic_sao luma enabled flag u( 1)
W ClromaAsrayType 1= 0)
pic_sao_chroma_enabled flag u( 1)
i
i
i sps_all enabled flag ) {
pic_alf enabled present flag u(l)
H( pic_alf enabled present flag ) {
pic_alf enabled flag (1)
i pic_alf enabled flag) 4
pic_nuwm_alf aps ids luma u{3)
for{ 1= 0; v <pic_num_alf aps ids lumag
Py
pic_alf aps id Juma] i | u(3)
H{ ChromaArrayType = 0)
pic_alf chroma ide a2y
iff pic_alf chroma de)
pic_alf aps _id _chroma ey
;
y
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£
¥
if (! pps_dep_quant_enabled ide}
pic_dep _quant_enabled flag u(l)
i 'pic_dep quant enabled Hag)
sign_data_hiding enabled _flag u(l)
i deblocking filter override cnabled flag ) {
pic_deblocking filter_override_present flag u( h)
if( pic deblocking filter overnide present flag) {
pic_deblocking filter override flag u(l)
i pic_deblocking filter override flag ) §
pic_deblocking filter disabled flag a(l)
i{ Ipic_deblocking filter disabled flag) {
pic_beta offset div2 sefv}
pic tc offset divl se{v)
;
{
h
}
i sps_bmes enabled flag 3 4
pic_lmes_enabled flag uf 1)
i pic_imes enabled flag) |
pic_Imes_aps id w2}
H{ ChromaArmayType = 0)
pic_chroma residual scale flag u( 1)
;
;
i sps scaling list enabled flag )
pic_scaling list present flag u(l}
if{ pic_scaling list present flag )
pic_scaling Hst aps id u(3}
)
uf picture header extension present flag ) {
ph_extension length ue{v)
for( i = 0;1 < ph extension lepgth: 14}
ph_extension data byte] 1 | u(8}
;
thsp teailing bits( }
1
¥
[00536] For cach coded picture referring, to the PPS, pic_type idc is used to determine

whether to parse syntax elements related to intra shices {1 slices) and inter slices (B, P slices). For
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instance, intra slice related syntax elements pic_log2 diff min_ gt min _cb_intra_shce luma,
pic_max_mit hierarchy depth intra shice luma,

pic log? diff wax bt mun gt mtra shice luma,

pic_loe2 diff max # min gt intra_slice luma,

pic_log? diff min_qt_min_ch_intra_shice chroma,

pic_max_mit_hierarchy depth_intra_slice_chroma,

pic_log2 difl max bt min gt _intra slice chroms and

pic fog2 diff max #t min qt intra_slice chroma are decoded only whenever there are only |
slices associated 1o the PH. On the other hand, inter slice related syntax clements are decoded
whenever there exists inter skices.

[0031] In one example, pic_type_ide is signaled i PH such that it specifies the slice
types for all slices of 4 coded pictare assoctated to the PH. Detatled syntax and semantic are
given as follow, Changes compared to VVC Draft 7 are ttalicized.

Table 13: Proposed Picture Header RBSP Syntax

Syntax Element Descriptor
picture header vhsp(} {
non_reference picture flag uf1)
gdr pic flag u{ 1}y
no_output_of prior pics flag uf1)
iff odr pic flag)
recovery poc ent ue(v)
ph_pic parameter set id pe{v)
pic_type_ide nefv)
i sps_poc_msh flag)
ph_poc_msh_present flag wil}
if( ph_poc_msb present flag )
poc_msh val Wi
:
ifl sps_subpic_id_present flag
&& !sps subpic id signalling flag) {




WO 2021/127365 PCT/US2020/065899

ph_subpic id_signalling present flag u{l)
if{ ph subpics id signalling present flag ) §
ph_subpic_id_len_minusl ue(v)
for( 1==0;1 <<= sps num subpics minusly i+
ph_subpic idl 1] u{v})
:
}
$
tH{ tsps_loop filter across virtual boundaries disabled present fla
B4
ufi)
ph_leop filter_across_virtual boundaries disabled present fla
8
H ph_loop filler across virtual boundaries disabled present flag
34
ph _num ver virtual houndaries w2}

for{ 1= 0,1 <ph num ver virtual boundaries; i++)

ph_virtual_boundaries pos x| 1]

a{13)

ph_num hor virtual boundaries w3}
for( 1 = 8 1 <ph num hor virtual boundaries; 34+ )
ph_virtual boundaries pos v[i] u{13)
:
}
i scparate colour plane flag == 1)
colour_plane id w{2)
H output flag present flag)
pic_output flag o l)
pic_rpl preseat flag w1}
H{ pic_rpl present flag ) |
for( 1 =001 < 204+ )}
if{ num_ref pic bsts m sps[i{>0
&& Tpps ref pic hst sps adef 1] &&
{(i==01{(1l==1]&&
il ddx present Hag ) ) )
pic_rpl sps flagl i ] u{ 1)
i pic_rpl sps flagli ]} ¢
iff num_ret pic lists in spsfii>1 &&
(1 == i {1 == ]
&& rpll idx present flag 1))
pic rpl idx} 1} wv)

; else

ref pic list struei( s,
num ref pic hists in spsfi})
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for{ § = 0; ] < NumbtrpEntries] 1 | Rplsldx{ 1]}
I S R
it Hep 1o slice header flag] 1 || Rpdsldx[ 11 ])
pic poe Isb il ] u{v)
pic_delta poc_msb_present flagl 1 }f | | u{l}

Hf{ pic_delta poc msb present Hagl il ])

pic_delta poc msh evele 111 | ue(v)
}
}
H
i partition _constramts override enabled flag )y |
partition_constraints_override flag uf i)
H{ partition _constramnts_override flag ) §
if (pic_tvpe dde 1=2) ]
vel(v)
pic_log2 diff min gt min _cb_intra_shice luma
pic_logl diff min_gf min_ch_inter slice nelv
pic_max_mitt_hierarchy depth _inter slice nefv)
v}
pic_max_mtt_hierarchy_depth _infra_slice luma
H pic_max_nit bhierarchy depth_intra_shice luma = 0)
ue(v})
pic_logd diff max_bt min_qgt_intra slice luma
ug{ vl
pic log2 diff max tt min gt _intra slice luma
§
i pic_max mit_hierarchy depth _inter slice = {1}
{
pic _log2 diff max bt min_gt inter_slice uefv)
pic_log? diff max ¢t min_gt_inter slice Helv)
¢
H{ qibtt doal tree_intra flag) |
ue(v)
pic_log2 diff min_gi min_cb_intra_shiee chroma
vy
pic_max_mtt hierarchv _depth _intra slice chroma
i pic_max_mit hicrarchy depth intra slice chroma = )
uev)

pic_log2 diff max bt min gt intra slice chroma
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ue(v)
,,,,,,,,,,,,,,,,,,,,, pic_log2 diff max tt wmin gt intra shice c¢heoma 4
h
i
,!2
i ipic type dde =11 §
pic_log2 diff min gt min_cb_inter_slice
pic_max_mit_hierarchy _depth inter slice
H pic_max mit hierarchy depth inter slice != Q)4
ue(v)
pic log? diff max bt min gt inter slice
ue(v)
pic_log2 diff max # min_qt_inter slice
;
2
h
)
H{ cu gp della enabled ilag ) {
i (pic_type ide =2}
pic_cu_gp delta_subdiv_intra_slice nefv)
if (pic_type ide 1)
pic_cu_gp_delta subdiv_inier_slice ue(v)
;
i pps_cu chroma gp offset list enabled flag) |{
if (pic tvpe ide =2}
pic_cu _chroma _qn ofiset_subdiv_intra_slice uely)
if (pic type jdc =1}
pic_cu_chroma_qp_offset subdiv_inter slice ue{v)
h
i (pic tvpe dde I=1) {
H{ sps_temporal mvp enabled flag)
pic_temporal mvp enabled flag u{l)
H{lpps mvd 11 zero ide)
mvd_11_zero_flag a{ 1)
H{ Ipps six_minus max nwm merge cand plusl )
pic_six_minus_max_npum_merge cand ue{v)
Ul sps alfine enabled flag 3
pic_five minus_max_num_subblock merge cand | ue(v)
i sps tpel mmvd enabled flag )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, pic_fpel mmvd enabled flag ~~ twly
H{ spx bdof pic present lag )
pic_disable bdof flag u(l)
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i sps dmvr pic present Hag )
pic_disable dmvr flag w1}
H{ sps_prof pic present flag)
pic_disable prof flag w1}
ff sps_triangle_enabled flag && MaxNomMergeCand »=
2 &&
'pps_max_nom_merge cand minus_max_nom iriangle cand plus
1)
ue{v})
pic_max_num_merge cand _minus_max_pum _triangle cand
;
i { sps_ibe enabled flag)
pic_six _minus max_nwm ibe merge cand uelv)
t{ sps joint cber enabled flag)
pic_joint_cber sign flag w )
H{ sps sao enabled flag) §
pic_sao_enabled present flag a1}
if{ pic_sao_enabled present flag) {
pic sao luma enabled flag uf{l)
H{ChromaArrayType = )
pic_sao_chroma_enabled flag uf{1)
!
;
i sps_all enabled flag ) {
pic_alf enabled present flag u{1)
H{ pic_alf enabled present flag)
pic_alf enabled flag uf 1)
it pic_all enabled flag ) {
pic_num_alf aps ids lama uf3}
for( 1=0; 1 < pic_num_alf aps_ids loma;
i)
pic_alf aps id lumal i ] w3}
H{ ChromaArrayfype = ()
pic_alf chroma_idc w2}
H{ pic_alf chroma ide)
pic_alf aps_id chroma {3}
}
i
;
(! pps dep quant enabled ide)
pic_dep _quant_enabled flag u(l)
i pic_dep quant_enabled flag)
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sign_data_hiding enabled flag u{l)
if{ deblocking filter override enabled flag) §
pic_deblocking filter override present flag ul(l)
if{ pic deblocking filter override present Hag)
pic_deblocking filter override flag w1}
if{ pic_deblocking filter override flag) {
pie_deblocking filter_disabled flag w{l}
H{ pic deblocking filter disabled flag ) §
pic_beta_offset_div2 se{v)
pic_tc_offset_divl se{v)
h
;
}
i
H{ sps_Imes enabled flagy ¢
pic_lmes _enabled flag u{i}
i pic lmes enabled flag) |
pic_Imes aps id w2}
i ChromadAmayType = ()
pic_chroma residual scale flag u(l)
h
Y
U{ sps_scaling hst enabled Hag ) {
pic_scaling list_present flag D)
iff pic scaling list present flag)
pic_scaling Hst_aps id ()
3
)
il picture header extension present flag ) {
ph_extension_length ue{v}
for( 1= 0; 1 < ph extension length; 1+4)
ph_extension data byte] 1 | a8}
H
rhsp trailing bits()
\
HO052] For cach coded picture, pic_type ide is used to determine whether to parse syntax

clements related to intra slices (I slice) and inter slices (B, P slice). For instance, mntra slice
related syntax clements pic_log? diff min gt min cb itra shice Juma,

pic_max_mitt_hierarchy depth_intra_slice_luma,
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pic_log?

pic_log? diff yoin gt min _cb mtra slice chroma,
pic_max_mtt_hierarchy depth_intra_shice chroma,

pic_log? diff max_bt min_gt intra_shice chroma and
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pic_log? diff max_tt min gt iatra_slice chroma are decoded only whenever there are only |

shices assoctated to the PH. On the other hand, inter shice related syntax elements are decoded

whenever there exists inter slices,

[0053]

the PPS as pps_pic_type ide and ph pic type ide respectively.

In one embodiment, pic_type_ide may be present in both PPS and PH referring to

Table 14: Proposed Picture Parameter Set RBSP Symiax

Svatax Element Deseriptor
pic_parameter set rhspl ) §
pps_pic_parameter set id ue{v)
pps seq parameter set id u(d)
pic_width in luma samples uelv)
pie_beight in lwmma _samples ue(v)
pos_pic type Idc uefv)
conformance window {lag u(l}
i conformance window {flag ) {
conf win_left offset ue{v)
conf_win_right offset ue{v}
conf win_top_offset ue{v)
conf win bottom offset ae(v)
i
scaling window_flag u(l)
U sealing window flag) ¢
scaling win_left offset ue{v}
scaling win _right offset ue{v})
scaling_win_top_offset ue{yv}
scaling win_bottom_offset ne(v)
:
output_flag present tlag u{ 1)

-39
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mixed nalu_tvpes in_pic flag u(l}
pps_subpic_id_signalling present flag a(l)
{ pps_subpics 1d signalling present flag) {
pps_num subpics _minns] ue{v}
pps_subpic_id len minusi ne(vy
for{ 1= 0; 1 <= pps num subpic minusl )
pps_subpic id] i ] w(v)
t
no_pic_partition_flag uf 1)
i no pic partition flagy
pps_log2 ctu_size minusS a(2)
num_exp tile columns_minusl ue(v)
num_exp_tile rows minusl ue{v)
for( =01 <= num exp tile columns minusi: v+ )
tile_column_ width_minusi{ i ] ue{v)
for( 1= 071 <= nam exp tile rows mnust; yd
tile row height minusl{ i ] ue{v)
rect slice flag uf 1)
H{ rect slice flag)
single slice per_subpie flag uf 1)
H{ rect_slice flag && !single slice per subpic flag ) {
mn_slices in_pic_minusl ue{v)
tile idx delta_present flag u(1}
for( 1==0; i <{num slices in pic minusl; 443 {
slice width_in tiles minuslf i} ve(v}
stice height in tiles minusl| i} ue(v)
i shice_width i tiles mumusifi] == 0
stice height i tiles minusifi] 0
num _shices in_tile_minusl} i | ue(v)
numShcesinTileMinus] =
num_ shees i tile mnuslif i}
for( j=0;j<
numShicesInTeMinus]; (443
ue(v)
slice_height in_ctu_minusl] i+t |
1
if{ tile idx delta present flag && i<
num_shices in pic nunusl 3
tile idy delta) i} se{v})
;
h
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loop filter across tiles _enabled f{lag w(l}
leop filter across slices enabled flag a(l)
;
entropy_coding syne_cunabled flag u(1)
if{ Ino_pic partiton flag || entropy coding sync enabled flag)
endry_point ofisets present flag u(l}
cabae_init_present flag w{ 1)
for{ 1= 0,12 i+ )
num_ref idx default active minusif 1] ue(v)
rpil_idx_present flag u(l}
init_gp_minus26 se(v)
log2 transform_skip max size minus2 ue(v)
cu_gp_delta_enabled flag u( 1)
pps_ch_qp_eoffset sefv)
pps_cr_gp offset sefv)
pps_joint_cber _gp_offset_present flag u{l)
H{ pps jomt cher gp offset preseat flag)
pps_joint_cher gp offset value se{v}
pps_slice_chroma_gp_offsets_present flag u(1}
pps_cu_chroma qp_offset list enabled flag uf 1)
U pps cu chroma gp oflset list enabled flag ) {
chroma_qp_effset list len minusl ue{v)
for( 1 = 0; 1= chroma_gp offset list len minusl; 4} {
ch_gqp offset Hist] 1] sefv}
er gp offset list] i} se{v)
i pps_joint_cber qp_offset present flag)
joint_cher gqp offset Hst] 1 | se{v)
y
} ;
]
pps_weighted _pred_flag u(l}
pps_weighted bipred flag u(l)
deblocking filter contrel prescut flag u(l}
if{ deblocking filter control present flag ) §
deblocking filter override _enabled flag a1}
pps_deblocking filter _disabled_flag uly
H{ pps deblocking filter disabled {lag ) §
pps_beta_offset_div2 sefv)
pps_te_offset div2 sefv)

L
3

pps_dep guant cnabled ide
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ﬁ)’i‘{ = U, 1?2 : Pk \’

pps_ref pic list sps_idef i} w(2)

if ipps_pic_tvpe dde =1
pps_myd 11 zero ide u(2}
pps_collecated from 10 ide u(2)
pps_six_minus_max_num_merge cand_plusi ug{v)
ne(v}

pps_max_mwem_merge camd minus_max_nam_ triangle cand
phasl

h
)
picture_header _extension present flag u(l)
sliee_header extension present flag u(l)
pps_extension flag ully

H pps _extension flag )
while{ more rbsp data( )} )
pps_extension_data flag uf1)
rthsp trailing bits( )

e

{00341 Here, pps_pic_type ide specifies the slice types for all shices of each coded
preture referring to the PPS.

[0055] Also, pps_mvd_11_zero_ide equal to 0 specifies that the syatax element

mvd {1 zero flag is present in PHs referring to the PPS, Further, pps_mvd 11 zero ide equal to
1 or 2 specifies that mvd 11 zero [lag is not present in PHs reforring to the PPS. Additionally,
pps_mvd 11 zero ide equal to 3 is reserved for future use by FTU-T HISOAEC, When not

present, pps_mvd 1 zero ide may be inferred to be equal to 0.

[0056] Also, pps_collocated from 10 1de 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_colocated from 10 ide equal to 1 or 2 specifies that the syntax element

collocated from 10 flag 1s not present in slice headers of slices referring to the PPS. Further,
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pps_collocated from 10 ide equal to 3 is reserved for future use by TTUVT HINMVIEC, When not
present, pps_collocated from 10 ide may be inferred to be equal to

[00537] Also, pps_six_minus_max_num merge cand plusl equal to 0 specifies that
pic_six_minas_max_num_merge cand is present in PHs referring fo the PPS, Further,
pps_six_minus_max_man_merge cand _plasl greater than O specifies that

pic_six_minus max_num_merge cand 18 not present in PHs referring to the PPS. The value of
pps_six_minus_max_num_merge_cand_plus] shall be in the range of 0 to 6, inclusive, When not
present, pps_six_minus max_num merge cand plosl may be inferred to be equal to O

[GOSR] Also, pps_max_num_merge cand _munns_max_aum_tangle cand plust 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 nom merge cand minus max nwm triangle cand plust greater than 0 specifies that
pic_max_num_merge_cand_minus_max_noemtriangle cand is not present in PHs referving to
the PPS. The value of pps_max_num_merge cand minus_max_num_triangle cand_plust shall
be n the range of 0 to MaxNumMergeCand -~ 1. When not present,

pps_max_num merge cand minus_max_num tnangle cand plusi can be mferred to be equal
to .

[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 idc.
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Table 15 Proposed Picture Header RBSP Syntax

Syntax Element

Descriptor

prcture_header_rbsp{ ) {

non_reference_picture_flag

w(1}

gdv_pic_flag

u(l}

no_output_of prier pics flag

u(1)

il gdr_pic_tlag }

recovery pec_ent ue{v)
 pic parameter set i we{y
ph_pic p ter_set_id 3
ph_pic_type_ide eV

ph_poc_msh_present flag

u(l)

d{ ph_poc_msb_present_flag )

poc_msb_val

u(v)

3
§

i sps_subpic id present fag && lsps subpic id signalling Hag) {

ph_subpic_id signalling present flag

u(l)

ph_subpic_id_len_minusl we{v)
for{ 1 =051 <= sps num subpics minusl; i+ )
ph_subpic_id{ i | u{v)
h
]
if{ tsps loop filier across virtual boundariex disabled present flag ) {
ph _loop filter across virtual boundaries_disabled present flag u(l)
H{ ph_loop filter_across virtual_boundaries disabled present flag )
{
ph_num_ver_ virtual boundaries a2}

for( 1= 0; 1 <{ph_num_ver_virtual_boundaries; +++ }

ph_virtual_boundaries_pes_x[ 1]

[HERY

ph_num_hor virtual boundaries

{2}

for( 1== 01 < ph_num_hor_virtual_boundaries; i++)

ph_virtual_boundaries_pes_v[ 1]
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ifl separate_colour plane flag == 1)

eslour_plane_id w2}
if{ output flag present flag)

pic_output flag u{l)
pic_rpl present flag u(l})

if{ pic_rpl present flag)

(== 01 (1 == ] && pll 1dx_present flag) )

pic_rpl_sps flagi] a1}

H pic_rpl sps flagii]) ¢

pic_rpl ddxi i} wv)

¢ else

ref pic hist struct{ 3, num_ref pic hsts in spsfi})

for( j = 3 < NumLupEntries] 1 | Rplstdx{ 1} Jipv+ ) 4

i Hrp_in_shice _header Hagly }f Rplsldx] i1 1)

pic_pec Ish {1}l 1] wv}
pie_delta_poc_msbh_present flagl 1 ;] w1}
if{ pic delta poc msh present Hagl i {1 1)
pic_delta_poc_msb_cycle It 1]} ] we{v)
}
X
3
)
§

H{ partition_constraints_override enabled flag ) {

partition_constraints_override_flag w1}

H{ partition_constrainis_overnde flag ) §

if (ph pic twpe ide =2}

pic_log2 diff min gt min_cb_intra slice luma we{v)
pic_log2 diff min_gf_min_ch_inter slice Hefv)
pic_max_mt_hierarchy depth_inter slice Hefv)
pic_max_mit_hierarchy_depth_intra_slice_luma wel vy

H{ pic_max_mtt_herarchy depth intra_shice luma = 03 {

pic_logl dJiff max_bt_min_gt_inira_slice luma uefv)
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pic_logl diff max_tt_min_gt_intra_slice_luma e v)
3
¥
iff pic_max mit hierarchy depth inter slice = {1}
pic_tep? diff mox bt _min_qt_inter slice efv
pic_log? diff max_#t_min_gt_inter slice uev
¥
¥
H{ gibit dusl tree intra flag )y §
pic_log2 diff min_gt_min_ch_intra_slice_chroma ne(v)
pic_max_mitt_hierarchy_depth_intra_slice_chroma e v)
i pic_max_mtt_hicrarchy depth intra_sbice chroma = 0} ¢{
pic_log2 diff max bt min_gt_intra slice_chroma nefv)
pic_log2 diff max tt_min_gt_intra_shlice_chroma ne{v}
T
H
1
{
¥
¥
if (ph pic_tvpe ide !=1)
pic_log2 diff min_qt_min_ch_inter_slice
pic_max_mit_hierarchy_depth_inter _slice
H{ pic_max_mtt_hierarchy depth_inter slice = 0} {
pic_log2 diff_max_bt _min_gt_inter slice uefv}
pic_log2 diff max_tt_min_gt _inter shice nefv)
i
3
¢
i
¢
!
}
i cu_gp_delta_enabled flag ) §
Hiph pic_type ide =2}
pic_cu_gp delta_subdiv_intra_stice Helv)
i (ph pic type ide =1}
pic_cu_gp_delta_subdiv_inter_shice uefv)
}
il pps_cu_chroma_gp offset list epabled flag )
i (ph pic type ide =2}
pic_cu_chrema_gp_offsel_subdiv_intra_slice Hefv)
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pic_cu_chroma_gqp offset_subdiv_inter_slice

nefv}

3
i

if (ph _pic type ide =1}

H{ sps temporal mvp enabled Hag)

pic_temporal_mvp_enabled flag

mvd_I1_zero_flag

H{ 'pps_six_minus max_oum_ merge cand plasi)

pie_six_minus_max_pum_merge_cand

i sps_affine_enabled flag)

pic_five minus_max_npum_subblock _merge cand

H sps_fpel mumvd enabled flag)

pic_fpel_mmvd_enabled flag

i sps_bdof pic_present flag )

pic_disable_bdof flag

i sps_dmvr_pic_present flag)

pic_disable_dmvr_flag

i sps_prof pic present flag )

pie_disable _pref flag

u(l)

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

pic_max_num_merge_cand_minus_max_num_triangle cand

uetv)

!

¥

if{ sps_ibe enabled flag)

pic_six_minus_max_pum_ibe_merge cand

uefv}

i sps_joint_cher enabled flag )

pic_joint_cbhor_sign flag

u(l}

i sps sao cnabled flag ) {

pic_sao_cnabled present_flag

w{1}

if{ pic_sao_enabled present flag ) §

pic_sao_luma_enabled_flag

w(1})

f{(ChromaArrayType = 0}

pic_sae_chroma_enabled flag

u{1}

o
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ifl sps_alf enabled flag )

pic_alf enabled_present_flag

i pic_all enabled present flag) §

pic_alf enabled flag

i prc_alf enabled flag ) {

pic_num_al_aps_ids_luma u{3)
C fo(i=0;i<pic_pum_alf aps_ids_lomazi++)
pic_alf aps id lomafi| u{3)
H{ ChromaArrayType = 0)
pic_alf chroma ide u(d)
f{ pic_alf chroma ide)
pic_alf aps id_chroma w3)

1
§
h
¥
i

it pps_dep quant_enabled idc)

pic_dep_quant_enabled flag

ugl)

i Ipic dep quant enabled flag)

sign_data_hiding_enabled flag

u(l)

iff deblocking filter_override enabled flag ) {

pic_deblocking filter_override_present_flag

w{1)

if{ pic_deblocking filter_override_present_flag b {

pic_deblocking_filter_override _flag

1)

H{ pic_deblocking filter_overnide flag )}

pic_deblocking filter_disabled _flag

a1}

H{ Ipic_deblocking filter disabled flag) |

pic_beta_offset_divl se{v}
pic_te_offset_div2 se{v}
}
1
k)
:

3
$

il sps_lmes enabled flag ) {

pic_Imes enabled flag
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pie_lmes_aps id u(2})
H{ ChromaArrayType = 0)
pic_chroma residual_scale flag u(l)
H
)
f

iff sps_scaling list enabled flag 3 ¢

pic_scaling list_present_flag u{l)
it pic_scaling list present flag)
pie_scaling list_aps_id u(3}

H
i

iff picture header _extension_present_flag ) {

ph_extension_leagth ne{v}
for{ 1= 0.1 <ph_extension length; +++}
ph_extension data_bytel t ] u{&)

3
i

rhap_trailing_bits()

[

[0060] Here, ph_pic type ide spectfies the shice types for all shices of each coded picture
associated to the PH.

[0061] In one embodiment, ph_pic_type_ide equal to 1 indicates each coded picture
associated to the PH has only one or more 1 slices.

Table 16: Examples of Possible pic_type_ide Semantics

ph_pic_type ide | slice_type that present in a coded picture
{ B, P
1 !
2 B, P
[0062] Hpps pic_type_idc equal to 0 (B, P, | slices 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

-49-



WO 2021/127365 PCT/US2020/065899

be inferred from pps_pie_type ide (e.g., an identical one). In such a case, it 1s a requirement of
bitstream conformance that the valoes of ph_pic_type ide be equal to those of pps_pic_tvpe ide,
(0063} In one example, the signaling of syrdax ph_pic_type ide depends on (g.g.. 18
presence of both intra shices (1 slice) and inter shices (B, P shee) in coded pictures,

ph_pic type ide may need to be signaled/parsed to indivate slice types present in that picture
associated with the picture header. In other cases, when pps_pic_type_ide indicates the presence
{e.g., have the same) the slice type of pps_pic_type_ide. It is a bitstream conforming requirement
that the range of ph_pic_tvpe ide is no larger than the range of pps_pic_type 1de.

Table 17: Proposed Piclure Header RBSP Syatax

Svatax Element Deseriptor
picture_header rhsp()
non_reference_picture_flag ufl}
gdr _pic_flag u(l}
ne_output_of prior_pics flag u{l}

iff pdr pic flag)

recovery_poe_ent uely)

ph_pie_parameter_set id uelyv)

ph_pic_type_ide ey

tf sps_poc_msh flag} {

ph_poc_msb_present_flag u{l}

H{ ph_poc_msh_present_flag )

poc_msh_val uivy

}

H sps subpic id present flag && fsps_subpic id signalhing flag ) |

ph_subpic_id_signalling_present_flag u( 1

S

i ph_subpics 1d_signalling present flag ) {
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ph_subpic_id_Jlen_minusl

for( 1=001 <= sps num_subpics minusl; i+ )

ph_subpic id] 1]

H

ph_num_ver_virtual_boundaries

for( 1= 001 < ph_pum_ver_virtual_boundaries; 1++ )

ph_virtaal_boundaries_pos_x[ 1]

u{i3)

ph_num_her virtusl boundaries

u(d)

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

ph_virtual beundaries pos v[ 1]

ufild)

3
)

|3
i

H{ separate_colour plane flag == 1}

colour_plane_id

w{2)

H{ output_flag presemt flag )

pic_output_flag

a{ 1)

pic_rpl_present_flag

u(l)

H{ pie_rpl present_flag )y §

for( i =0, 1< 2 i++) §

{1 == 8 1 {1 ==1 && rpll idx present flag)))

u(1)

il pic_rpl sps flaglif){

H num_ref pic lists In spsfifi> 1 &&
(== 0 (1 == 1 && rpll_udx_present_ flag i)

pic_rpd idxf i}

uv}

else

rel pic list stroct( i, nwm vef pic lists in spsfi])

for( ) = 0; | < NumblirpEoiries] t J] Rplslds{ 1] };i++)

H{ hep 1o shice header flagl 1 ]| Rplslds[ 1] ])

ufv)
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pic_delta_poc_msh_present flagf 1 }] 1} ufl)
i pic_delia poc msh present flagliH i 1)
pic_delta_poe msb_evele ] 1] ] nefv}

[y

H partition_constrainis_override cnabled flag) §

partition_constraints_override_flag wl)
ifl partition_constraints_override_flag ) {
if (ph pic type idc =2} {
pic_log2 diff min_qt_min_cb_intra_slice_luma nefv}
pic_log2 diff min_g¢i_min_ch_inter_slice werv
pic_max_mtt_hierarchy_depth_inter_slice He(v)
pic_max_mitf_hierarchy_depth_intra_slice_luma ue{v}
Y pic_max_mtt_hierarchy depth intra slice luma = 0){
pic_log2 diff max bt min_qgt _intra slice luma uelv)
pic_log2 diff max_tt_min_qt_intra_shice_luma uefv)
}
i pic max ml hierarchy depth inter slice = 0}
pic_log2 diff max_bt_min_gt_inter _slice uefv
pic_log? diff max #t_min_qgt_inter_slice Hefv)
/
H qibtt dual tree intra flag) !
pic_log2 dHf min_gt_min_ch_intra_slice_chroma uetv)
pic_max_mtt_hierarchy_depth_intra_slice_chroma uefv}
H pic_max_mit hierarchy depth intra_shice chroma ¥ 0}
pic_leg2 diff max bt min qt_intra_slice_chroma uelvy
pic_leg2 diff max_tt min_gt_intra_slice chroma uelvy

oot

[e—

}
5

if tph pic tvpe ide 1) {

pic_log2 diff min_qt_min_cb_iuter_slice
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pic_log2 diff max_bt_min_qgt_inter_slice nev)
pic_legd diff max_tt_min_qt_infer_slice nev)

.

[y

pic_cu_gp_delfa_subdiv_infra_slice uev)

if iph pic type ide !=1)

pic_cu_qp_delta_subdiv_inter_slice uetv)

i
i

i pps_cu chroma gp offset hist enabled flag) {

if {ph _pic_ype ide 1+2)

pic_cu_chroma_qp_offset_subdiv_intra_slice uerv)

pic_cu_chroma_gp_offset_subdiv_inter_slice uefv)

k3
§

if (ph pic tepe ide !=1} |

if{ sps_temporal_mvp_enabled flag)

pic_temporal_mvp_enabled flag (1)

if{'ppy_mvd 1 _zero_ide)

mvd 11 _zero flag w1}

H{ Tpps_six_minus_max_nom_merge_cand_plust )

pic_six_minus_max_num_merge_cand uefv}

H{ sps_afline enabled flag)

pic_five_minus_max num_subblock _merge cand uelvy

H{ sps_{pel munvd enabled flag)

pic_fpel_mumvd _enabled flag w1}

if{ sps_bdof pic present flag}
pic_disable bdof flag w1}
i sps_dmvr_pic_present_tlag)

pic_disable_dmvr_flag w1}

H{ sps_protf pic_present flag )

pic_disable prof flag o)
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i sps_triangle_cnabled flag && MaxNumMergeCand >= 2 &&
Ipps_max_num_merge cand minus_ max_nwm triangle cand plust )
pic_max num_merge cand_minus_max_num_triangle cand uefv}
*?
i { sps_ibc_enabled flag }
pic_six_minus_max_num_ibc_merge_cand uetvy
i sps_joint_cher_enabled flag)
pic_joint_cber_sign_flag a(1)
t{ sps_sao enabled flag) {
pic_sao_enabled_present_flag atl)
H{ pic_sao_enabled present fag ) {
pic_sao_luma_enabled_flag a1}
H{ChromaArayType = 0)
pic_sao_chroma_enabled flag (1)
)
i
il sps_alf enabled flag) {
pic_alf_enabled present flag w1}
i pic_all’ enabled present tlag ) {
pic_alf enabled flag w1}
i{ pic_alf enabled flag)
pic_num_alf aps ids lama w3}
for( 1= 00 t < pic_num_alf aps ids luma; i++)
pic_alf_aps id lumaf i | a3}
H{ ChromaArrayType = )
pic_al chroma_ide w2y
H{ pic_alf chroma_ide )
pic_alf aps id_chroma {3}
§
H
}
(! pps_dep _quant enabled ide)
pic_dep_quant_enabled_flag ufl}
i pic_dep quant_enabled flag }
sign_data_hiding_enabled flag a1}
H{ deblocking filter override enabled flag) §
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pic_deblocking filter_override _present_flag u{l)
if{ pic_deblocking filter override present flag y 4
pic_deblocking filter overrvide flag u{l)
H{ pic_deblocking filter override flag) |
pic_deblocking filter disabled flag ufl)
H{ Ipic_deblocking filter disabled flag )4
pic_beta_offset_div2 se{v}
pic_tc_offset_div2 se{v)
h
3
§
)
b
1
)
H sps_bmes enabled flagy {
pic_lmes_enabled flag ufl)
il pic_Imes engbled flag )y §
pic_Imes_aps_id w{2)
H{ ChromaArrayivpe = ()
pic_chroma_vesidual_scale_flag atl)
)
N
k]
H{ sps_scaling list_enabled flag) {
pic_scaling list_present_flag (1)
if{ pic scahing list present flag )
pic_scaling list_aps_id w3)
"
¥
H picture header extension_present flag ) {
ph_extension_length uelvy
for( = 0; 1 < ph_extension_length; i++)
ph_extension_data_byte] i | {8}

N
i

rhsp trailing hits{ )

s
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[0064] Here, ph_pic_type_ide specilies the slice types for all slices of each coded picture
associated to the PH. Also, ph_pic_type _idc may only be present in the bitstream when

pps pic type ide is egoal to 0.

[0065] Fuarther, ph_pic_type_ide equal to 1 indicates each coded picture associated {o the
PH bas only one or more I shees. I pps_pic_type_ide equal to 0 (B, P, I shices as in Table B), the
value of ph_pic_type ide has a range from 0 to 2. inclusive. Otherwise, when ph_pic_type idc is
[0066] In one embodimend, PH related syntax elements are included m the slice layer
RBSP NAL uait, and ph_present_flag is used to indicate the presence of PH related syntax 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 corrupted during transmission in
any kind of network, slice layer RBSP NAL uanits are able to recover front the error with

presence of PH in slice fayer RBSP NAL units. Changes compared to VVC Draft 7 are italicizes.

=

Table 18: Proposed Sice Layer RBSP Syatax

Svntax Flement Descriptor
slice layer rbsp{} {
ph_preser_flag i}

if (ph preseni flag)
picture header rbsp( )
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 shee layer RBSP. When ph_present flag equal to 1, PH related syntax is present. When

ph present flag equal to 0, PH related synlax is not present in slice layer RBSP.

36~
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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 frons or constrained by the
pic_type value,

[0069] In one example, when the pic_type is equal to 0 as in Table §, indicating { slice , i
is a requirement of bitstream conformance that the values of pic_type_ide specity that there are
only intra slices in each picture. For instance, when pic_type_ide is conformed to be 1, there are
tnira slices only.

[0070] In one example, when pic_type ide is constrained by the pic_type value, the
range of pie_type_ide value may depend on the value of pic_type. For instance, pic_type ide has

alues as deseribed in Table 10, and if pic_type 18 equal to 1, the value of pic_type ide may have

{ or 3, Iu other cases, when the pic_iypie is equal to 2, the value of pic_type ide ranges trom 0
i 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] fn one example, when pic_type ide has a value indicateing that theve are only

inter slices, 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 L.

[0074] in one embodiment, the value of shicetype may be inferred from the valoe

pic_type ide and num_slices in pic_minusi,
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[0075] It is a requirement of bitstream conformance that the values of
num_shces in pic minus] is greater than or equal to 1, when the value of pic_type ide indicates
that there are both intra slices and mter slices.

[0076] There may be cases when the value of pic_type ide indicates there are both intra
shices and inter slices exist in a coded picture, and the value of num_slices_n_pie_minusl s
greater than or equal to 1,

[0077] When all the previously coded shices are inter slices, then the last slice may be an
intra shce with shee_type equal to 2 (I slice).

[GOTR] When all the previously coded shices are intra shices, then the last slice may be an
inter shice with shice_type value ranging from 0 to 1, inclusive,

[0079] The above proposed methods may be implemented by processing cireuitry (e.g.,
OnE OF IMOTE PrOCessors Or one or more integrated circuits). In one example, the one or more
processors exccute a program that is stored in a non-transifory computer-readable medium to
perform one or more of the proposed methods.

[008E] The techniques described above can be unplemented 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 sustable for implementing certain
embodiments of the disclosed subject matter,

[0081] The computer software can be coded using any suitable machine code or
compuler fanguage, that may be subject to assembly, compilation, hinking, or like mechanisms to

create 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 various types of computers or components
thereof, including, for example, personal computers, tablet computers, servers, smartphones,
gaming devices, internet of things devices, and the hke.

[0083] The components shown 1a FIG. 3 for computer systen 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 compoenents illustrated in the exemplary embodiment of & computer
system 300.

[0084] Computer system 300 may include certain human interface input devices. Such a
human interface input device may be responsive to 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 nput (such as; gestures), oltactory input (not depicted). The human
interface devices can also be used to capture certain wedia not necessarily dircetly related to
conscious input by a human, such as audio (sach as: speech, musie, ambient sowmxd), images
{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] inpat human interface devices may include one or more of {only one of each
depicted): keyboard 361, mouse 302, trackpad 303, touch screen 310 and associated graphics

-
i
L)

adapter 350, data-glove, joystick 303, microphone 306, scanner 387, camera 308,
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[0086] Compater system 300 may also include certain human interface output devices.
Sueh human interface output devices may be stimulating the senses of one or more human users
through, for example, tactile output, soand, light, and smellftaste. Such human mterface output
devices may include tactile output devices (for example tactile feedback by the touch-screen 310,
data-glove, or joystick 305, but there can also be tactile feedback devices that do not serve ag
mput devices), audio output devices (such as: speakers 309, headphones (not depicted)), visual
output devices (such as screens 310 to inchude cathode ray tube (CRT) screens, liguid-crystal
display (LCD) screens, plasma screens, organic Hght-emitting diode {OLED) screens, each with
or without touch-screen input capability, cach with or without tactile feedback capabihity-——some
of which may be capable to output two dimensional visual output or more than three dimensional
output through means such as stereographic output; virtual-veality 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 clading CO/DVD ROMRW 920 with CDY/DVD or the
like media 321, thumb-drive 322, removable hard drive or solid state drive 323, legacy magnetic
media such as tape and foppy dise (not depicted), specialized ROM/ASIC/PLD based devices
such as security dongles (not depicted), and the bke.

[008&] Those skilled in the art should also understand that term “computer readable
media” as used in connection with the presently disclosed subject matter does not encompass
iransmission media, carrier waves, or other transitory signals.

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

networks (355). Networks can for example be wireless, wireline, optical. Networks can further
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be local, wide-area, metropolitan, vehicular and indusirial] real-time, delay-tolerant, and so on.
Examples of networks mclude local area networks such as Ethernet, wireless LANs, cellular
networks (o mclude global systems for mobile communications {GSM), third generation (3G,
fourth generation (40), [ifth generation (3G3), Long-Term Evolution (LLTE), and the like, TV
wireline or wireless wide area digital networks to mnclude cable TV, satellite TV, and terrestrial
broadeast TV, vehicular and industrial to include CANBus, and so forth. Certain networks
commeonly 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 (USB)
ports of the computer system 308; others are commonly integrated jnto the core of the computer
system 300 by attachment o a system bus as described below (for example Ethernet interface
nto a PC computer system or cellular network faterface into a smariphone 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-
directional 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 profocol stacks can be used on each of those networks and network inferfaces {(354) as
described above.

00901 Aforementioned human interface devices, human-accessible storage devices, and
network interfaces can be attached 1o a core 340 of the computer system 300.

[0091] The core 340 can include one or more Central Processing Units (CPU 341,

Graphics Processing Units (GPL) 342, specialized programmable processing units in the form of
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Freld 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 memaory
{RAM) 346, intermal mass storage such as inlernal non-user accessible hard drives, solid-state
drives {SSDs), and the like 347, may be connecied 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 bus 348, or through a peripheral bus 349, Architectures for a
peripheral bus include peripheral component interconnect (PCT, USB, and the like.

[0092] CPUs 341, GPUSs 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 1o ROM 345 or RAM 346, Transitional data can be also be stored in
RAM 346, whereas penmanent 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, nass storage 347,
ROM 343, RAM 346, and the like.

[0093] The computer readable media can have computer code thereon for performing
artous computer-implemented operations. The media and computer 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
architecture 300, and specifically the core 340 can provide functionality as a result of

processor({s) (including CPUs, 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 certam
storage of the core 340 that are of non-transitory nature, 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 medium can inchide one
or more memory devices or chips, according to particular needs. The software can cause the core
340 and specifically the processors therein (including CPU, GPU, FPGA, and the like) lo execute
particular processes or particular parts of particular processes described herein, 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 in a circait (for
example: accelerator 344), which can operate in place of or together with software to execute
particolar processes or particndar 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 circuit (such as an integrated circuit (IC)) storing software for
execution, & circuit embodying logic for execution, or both, where appropriate. The present
disclosure encompasses any suttable combmation of hardware and software.

[0095] While this disclosure has described several exemplary embodiments, there are
alterations, permitations, and varions 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 expheitly shown or described herein, embody the

principles of the disclosure and are thus withm the spirit and scope thereof.
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[0096]

[0097]

Non-Patent Literature:

PCT/US2020/065899

[1}1HDF 10092019 high level svitax control for video coding v2

List of Acronyms:

HL.S: High level syntax

HEVC: High Efficiency Video Coding

VYV Veratile Video Coding
CTU: Coding Tree Uit

SPS: Sequence Parameter Set
PPS: Picture Parameter Set

APS: Adaptive Parameter Set
PH: Picture Header

SH: Shce Header

SAQ: Sample Adaptive Offset2
AL Acecess Unit

NAL: Network Abstraction Layer
RBSP: Raw Byte Sequence Payload
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The claims defining the invention are as follows:

1. A method for encoding or decoding video data, performed by at least one
processor, the method comprising;:

indicating, with a picture header syntax element, and for all slices included in a
corresponding coded picture, whether the slices are B, P, and/or I type, the syntax element being
coded using an unsigned integer, and

encoding or decoding the video data based on the types of slices indicated via the syntax
clement,

wherein for the coded picture, only related syntax elements are coded; and

when all slices of the coded picture are indicated as including intra-prediction, no inter-

prediction syntax elements are coded.

2. The method of claim 1, wherein picture header related syntax elements are included in
a slice layer raw byte sequence payload 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 payload network abstraction layer unit.

3. The method of claim 1 or 2, wherein the types of the slices may be inferred from a

decoded access unit delimiter value.
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4. The method of claim 1 or 2, wherein the types of the slices may be inferred when

signaled in high level syntax.

5. The method of claim 1 or 2, wherein the types of the slices may be inferred based on a

number of rectangular slices in the coded picture.

6. The method of any one of claims 1 to 5, wherein the syntax element is a 0-th order

Exp-Golomb-coded syntax element.

7. The method of any one of claims 1 to 5, wherein the syntax element is a 2 bit syntax

element configurable with three statuses.

8. The method of any one of claims 1 to 5, wherein the syntax element is a 2 bit

syntax element configurable with four statuses.

9. An apparatus for coding or encoding video data, comprising:
at least one memory configured to store computer program code; and
at least one processor configured to access the at least one memory and operate according

to the computer program code, the computer program code comprising;:
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indicating code configured to cause the at least one processor to indicate, via a picture
header syntax element, and for all slices included in a corresponding coded picture, whether the
slices are B, P, and/or I type, the syntax element being coded using an unsigned integer, and

encoding or decoding code configured to encode or decode the video data based on the
types of slices indicated via the syntax element,

wherein the indicating code is configured to indicate the types of slices such that,

for the coded picture, only related syntax elements are coded; and

when all slices of the coded picture are indicated as including intra-prediction, no inter-

prediction syntax elements are coded.

10. The apparatus of claim 9, wherein the indicating code is configured to indicate the
types of slices such that picture header related syntax elements are included in a slice layer raw
byte sequence payload 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 payload

network abstraction layer unit.

11.  The apparatus of claim 9 or 10, 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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12.  The apparatus of claim 9 or 10, wherein the indicating code is configured to
indicate the types of slices such that the types of the slices may be inferred when signaled in high

level syntax.

13.  The apparatus of claim 9 or 10, wherein the indicating code is configured to
indicate the types of slices such that the types of the slices may be inferred based on a number of

rectangular slices in the coded picture.

14. The apparatus of any one of claims 11 to 13, wherein the indicating code is

configured such that the syntax element is a 0-th order Exp-Golomb-coded syntax element.

15. The apparatus of any one of claims 11 to 13, wherein the indicating code is

configured such that the syntax element is a 2 bit syntax element configurable with three statuses.

16. A computer-readable storage medium storing instructions that cause at least one

processor to execute the method of any one of claims 1 to 8.
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