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SIGNALINC OF PICTURE HEADER PARAMETERS 

CROSS-REFERENCETO RELATED APPLICATION 

[000] This application claims priority from U.S. Provisional Patent Application No.  

62/950,453, filed December 19, 2019, and US, Patent Application No. 17/026,748, filed 

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

FIELD 

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

describes next-generation video coding technologies beyond HEVC (Righ Efficiency Video 

Coding), e.g.,Versatile Video Coding (VVC). More specifically, this disclosurerelates generally 

to methods and apparatuses related to picture header handling.  

BACKGROUND 

[0003] Proposed VVC Draft 7 includes al LS (High Level Syntax) called picture header 

that contains syntax elements applying to all slices ofa coded picture, e.g, toavoidsignalling 

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

picture.  

Picture Parameter Set 

[0004] H1LS specifies syntax elements that may be applied to lower level coding tools.  

For example, C7J (Coding Tree Unit)size may bespecified at the sequence level, or SPS 

(Sequence Parameter Set), and is not generally changed from picture to picture. Typical HLS 

includes SPS, PPS (Picture Parameter Set), PH (Pictre Header ), SH (Slice Header), and APS 

(Adaptive Parameter Set).



WO 2021/127365 PCT/US2020/065899 

[0005] Different HLS includes levels of applications, such. that commonly used syntax 

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

applicable to sequence levels. PH specifies general syntax elements applicable to a coded 

picture which may consist ofone or more slices.  

[00061 Syntax. elements included in PS in VVC Draft 7 are described as -olows: 

Table 1: Syntax Elements Included in PPS in VVC Daft 7 

Syntax Elem-ent Dsrpo 
picparametersetrbsp() 

pps picjparameter set id ue(v) 
p _pssniparae iterseth --4) 
pic width in lama samples ue(v) 
pieheightinlUtmasamples ueqv) 
conformance window flse ueI) 
iconforiance bindottom wffse 

cou win left offset 
confwinright offset ui) 
conf win topoffset ue(v 
conf win bottom offset ue(v) 

scaint window flag u(1l) 
ifscanai td finL){ 

psspcidgninftofset fa u( ) 

p bscalingLwinrightoffset Ueig 
scalingjwi top Offset ux 
scalin winbottomoffset ue(v) 

Output flagpresent lnag ue) 
mixed nainty pes_inpie flag ) 

i---for(------ i =pps nu subl e aus. ;.+ 
....... pps_snubpieid ten minus ue(v) 

toZr( :::i <::: ppstinsupic minus j++F 

pps subpic id[ i U(v) 

noj p partition flag u(l) 

iflInopc partition lag-) 

-2-
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pp....... ogq2 ctusize minusS u(2 

num exp tile rows minusI ue(v)--------------
.......1or i:j 0 :: 1nmcxpti le cohlumnsmninusii -+9

tile column width minusif i] e) 
ftor,( i 0; i <.~ 1ul1 exptie row's nl1111151 i--+I 

tile row height minusif. ev 
retslice~~ ule((I) 

if( rect slice flag) 
smgle slice per subpicj~gui 

if(freel slice flue4&& siweslc prs 
numslfices In pic nmmusl ue(v) -----------

tile idx d pesae re entia Ul 
f6r(i.:: 0.n<uI11.)MSlisipieminus.1P4 , +)( 

slice width intilesininusli]j Uetv) 
slicejheightjintiies min-usl iI tie 

ift slice widtl ntiles minus~i 1 0 
&& 

num slices in tile niinusl[] Ue(N) 
nunSlIeeshInIileMinusl 

numi slices in tile minusit ~i __________ 

num-tSlIieeslnfile-M inLs Ii---) 
ue(v) 

slieheight inetminusI' i-

if(tile idxdeltapresent~flag && i< 

tile id xdeltta Ise (v) 

Ploo)!ileracross tiles enabled flag u(1) 
loop-filter across slices enabled-flag u(O 

entropy codingsync enabled flag LI.  

ca ac nisr se tfa pr snulg................................ ) 

nuni ref idxdefauult active minusifiI ueC(v) 

-3-



WO 2021/127365 PCT/US2020/065899 

.!... J....... tI ... ................................................................ .........................  
initap mius26 O 

eugpdelta enabled flab, 

seqv) 

s -hlpan oitchrsffetreenfi 
--------~----------------------------------0 ppsjoineb poferq offsetau 

ppsj.....i......ch....n fe rsntlag.....u1 
p--p-cu ---hromaqpoffsetlistenabledflag.........................-..........  

if hrs on-tiaqb p offsetlprstemnt s flagI 
ebqp-ff-----tL-----------------------

s slicechr'ma j offstseofsetpresentflag 
jp ucho~poinetitbeqpoffetsi u(v 

d...........i pokinjiiet ovride enabled flg W 

if(1ppsdeploffseiterd -ib-edflag 
.. p( 0,psbeta c -offsetiv2 seistlitlex?)us1, 

...,pptnoffsetdIiv2 set 

on t n si eheand fetyra senabled............................... u(1)...............  

ppsmvdIpzeroidtcer u(2)st esp a 

-----------ssixminus--------n-------e--g---a- ji lsi ue(v) 

~~pi s i..........................  

-- --- --- ---- p ------ ----- ---- ---- --- ------ --- ---- --- --- ---- --- ---- --- --- ---- --- ---- --- --- ---- --- --- ---- --- ---- --- --- ---- --- - -
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picture header extension present flag u(1) 
slice header extensionj[reseIntflag U(l) 

if pps extensionag ) 
w i( ore rbsp data() 

LL_______ __ __ __ _________t(__)___ _________J 
...... msexenion data flag U() 

[0007] As illustrated in Table 1, above, num-slicesin .picimnus plus I specifies the 

number of rectangular slicesin each picture referring to the PPS. The value of 

nunslics in pic_minusI is in the range of 0 to MaxSlicesPerPlicture - 1, inclusive. When the 

no pie partition.flag is equal to I, the value of num slices-in pie minus I may be inferred to be 

equal to 0.  

[0008] As illustrated inTable 1, above, ppsnvd 11 zero ide equal to 0 specifies that 

the syntax element mvdI t1zero flag is present in PHs referring to the PPS Also, 

pps mvd... zo idc equal to 1 or 2 specifies thatimvdjI zero flag is not present in Pis 

referring to the PPS. Further, pps mvd I Izero id equal to 3 is reserved for future use by ITU

T | ISO/1C.  

[0009] As illustrated in Table 1, above, pps_collocated__from10_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 I or 2 specifies that the syntax element 

collocated from_10 flag isnot present in a slice header of slices referring to the PPS. Further, 

ppscollocated from10_ide equal to 3 is reserved forfuture use by [TU-i ISO11/IEC.  

[0010] As illustrated in Table 1, above, pps.six minus max num merge candplus 

equal to 0 specifies that pic six minus max num merge cand is present in P Hs referring to the
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PPS. AIso, pps six ninus maxnun nerge cand plusI greater than 0 specifies that 

pic_six minus max nummerge cand is not present in PH-Is referring to the P1S. The value of 

ppsfsix_n us.max.num merge candy u sIis in the range of 0 to 6, inclusive.  

[0011] As illustrated in Table 1, above, 

ppsmaxntiummergecand_minus max.ntitriangle-candplus1 equal to 0 specifies that 

picmax num mergecand minus max num triangle cand is presenting Ps of slices referring 

to the PPS, Also, pps max num merge candy minus max nul triangle.cand.plusl greater 

than 0 specifies that pic.maxnum merge candy inusmaxnumtrianglecandis not present 

in P-s referring to the PPS. The value of 

ppsmax num merge-cand minus max num-triangle candplus is in the range of0 to 

MaxNumMergeCand - 1.  

Slice Layer RBSIP 

[0012] A slicelayerR13SP may consist of a slice header and slice data.  

Table: Slice Layer RBSP.  

Syntax Element Descriptor 
slice layerrbsp { 

slice header() 
slice data() 

rb slice tri bits( 

Picture I-leader and Slice Header 

[0013] Syntax elements coded in PPS, where a current picture refers to, might be 

overridden in P1- and S- such, that a picedeblocking filter override.flag in the PH, referring to 

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

-6-
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Those syntax elements not present inP11H may be present in SI instead. For instance, when the 

value of the pie sao enabled present flag, in P1-, specfying the presence of SAO relatedsyntax 

elements, is 0, slice sao luma.flag and slice sao chroma flag may be coded in SH to indicate 

SAC usage on luna and chroma.  

[0014] With the use of PHsyntax elements that are already constrained to be the same in 

allslices of a picture may be transmitted in P1 once per picture to avoid signaling overhead, 

especially when there are a handful of slices in a picture. Still, syntax elements that often vary 

from slice to slice may be transmitted in SH to provide flexibility.  

[0015] Syntax elements included in P1- and SH in VVC Draft 7 are described in Tables3 

and 5, below.  

Table 3: General Slice Header Syntax 

Syntax lement Desc tr1 
picture heder rbsp(){ 

non referenceuicture fual 

no output of prior pics fa 
if( gdrp 11> 

ph pie parameter set id ue(v) 
illspspocrnsb _flag) { 

ph)poc msb presentflag u(I) 
f(_ph_pocmspresetflag ) 

Poe msb val 

( sps subpi cid present flag &&ssubpie dsignangflag) 

i(ph subpics id signallingpresentfag 
ph subpic id len minus ue(v) 
for( i = 0; i o sps num subpics minus I;i±) 

-ph suhpicjid--

-7-
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u(1) 
ph__ioop_flier across__virtual__boundaries__dis,,ahledjwsnt1ag' _______ 

i~f(pli loopiter acrss xrual bouii~dri.,disableQ "rresetnitflag) 

ph nunyer virtual boundaries U(
fori =V 0-i h Anum ve virtual houndaiess ie 

p........... or.. rtual boundariesDo fi u(13 

php viiruul loottritlaries osvyj1........ u(13) 

Ift separate coloutplane flaa I 
------------------------ c o lo u r jP la n e jid -------------------------------------------------------------u (2 ) 

d~pierppresentha {~m 

ifi(nurn reftifists_i__sps[.i> 0 
&&t!pps rfpilist sps icji] && 

0 0HU && 

pi rplsplahg[ i 
if(_pie_g)}M.sps__flag[_11 ________ 

fnU11 eC~f Ielsts ilSPS1i 1 && 

&&,yp.94 -present%)U~j 
t(X) 

ref,pie.iststruct(i, 

for(j =0.. <NunAtrpntris i'Ifpsldxf i ] j ) 

if(_hirpin_slice__edef i41[_VRpsdQy 1________ 

pi!c&p9c 111yhi 

piedelta vo ocnbrsbelag-------- ---f----- U() 

-8-
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partition constraints override flag L, 1() 
ifk partiiomnconstrints overn'ine)- fl_______a 

piclog,2j dif qititminiebjuntra slicehimna nx r r2 diA Lmittm fin sbinter slice nc(s) 
pie max mtthierarchy depth inter slice ueix) 
pie max ttt hierarchy depthuintra slice luma ue~x) 
ilk pie mzixntthierarchv.depthm itraslcluma 

peodiff max btmi (qt intra slice huma 

ickjog2 dift max ftmin qt intra slicehluma 

it'_ pic__mxmi~thierarchy__deth_iter slice!U)- ________ 

pie 1og dirt ax IAmi titrslice uqsv) 

pie og2 diff nuts tt ii gt inter _slice Ue(sv) 

1P1qtbtt._dual_tree_intrafa) ________ 

pie_iog2 diff miiaqt miiicb ntra slice chroma ______ 

ptcmamttberarchy depth intra slicecronia 

.............wfwax axmt ilrhoivera hdpinnslec hrona _o_) 

pielogdulff max Itminiqtutra slice chroma 

pielg~dfmattmiiqtntrslie chroina 

ift enqpudelaenabled flag) 
.-----------e------u qp---c le-----------------ta su------------------i-------------------------------------------------------------------

-picuqeta suhdiv interaslice u (x) 

ift ppsech lroma qpoffset listecnabled flag), 
pICeCnebromaqpt)offset subdivuintra slice ux 
pie cu.. chromaqp offset snbdfiv inter slice Ile(s)
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-picetemporal mvp enabled flag u(I) 
f(!ppsmmvd zero idc 

mvdi It zero flag u1) 

f( pps six minus max un rge cand plus 
pie six minus max num merge cand ueiv) 

sps affineenabed fla) 

sp.fpelmmvd enabledflag) 
Lefiel mmvd enabled au(1) 

ifsps bdof pie present flag) 

pie disable bdof flag -- U 
i-s- dmvrpe presentfla 
-pic disable dmvrflag Ut1).  

pie disable prof fla u(1 

if(sps triangle enabled flag&&MaxNumMergeCand 2 && 

-------------ppsnjaxjnmm greeeandmI-inus max nun triange caull 'I 

Ue(v) 

picmax num merge cand minus magnum triangle cand 

f(sps sa enabled fla) 
-piecaanna-edpresentflguj 
-- pie sao enabled present flag ) { 

pie sao luma enabled flag u( 1) 
-iiCromaArray pe !::0 

e s chinbromaenab edflg u( 

-re aLsen etpreeutlaun1 
if(pieaf enabledpresent flag) ) 

pic aif enabled flag n() 
(pie al enabled flag) { 

pie num ae f aps is luma u(3) 
for( i =0; i )< pic num alf aps ids umna;j i++ ) _______ 

pie alf aps id inma[ i u(3) 

If(brm~rap iyp- 0 ) 

L _ _ _ _ _ _ _ _ _ _ _ _ _n p el f e r aide _ 

-10-
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pie al. ...a ide) 

if ps dep uantenabed ide) 

,_~ssiqunL eabledflag uI) 
i p(!ie dep quant enabled fla 

------------ e na------- _fid~ mble dtk g u1) 
if( deblockim filter override enabled flag) 

pie blocking f iter override presentflagu( 
Pe deblocking filter override fg )u{ 

pie deblockingfilter override flag u( ) 

ifpic debockn filter disabled flag )t{ 
.............deblockne- filter disabled Iaa) 

pi et offset div2 se(v) 
p!C o-et div2stx 

§) 

H(sps__ies_enabledflag) { 

pie Imes enabled flag u(I) 
if(pic imes enabled flag_) 

________piejmes aps id u(2) 
iCroinaArrayype 0 - - - - ---p---------- m e s---------

pichroma residua scaleflagu( 

( sps scaling list enabled flak) 

pe scalng listaps id u 

ph extension lengthuev 

i~ i- 0:ihpd extension enth j-Vi
- P extension databytef] U(8) 

-- ------ ------ ------- -----tr a i l i n g b i t s -- ------- ------ ------------ ------- ------ ------- ------ ------- ----------- ------ ----

.. .... ..... ..1 .. ..... ..... ..... ..... ..... ..... .... ..... ..... ..... ..... ..... ..... ..... ..... .... ..... ..... ..... ......... ..... ..... .. .
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shce Iwader(} 
slicjnpc ordercont sh u(y) 
If(suhpiespesetfag) 

slice suipiehId uvi 
iltreuA slice flag NumiTilesinlie>1) 

slice address u(v) 
if !ectslice flag&& Nli.Tilesln.PiC> 1.  

nurntiles in slice iinus. ue(v) 
shu. tie(v) 

ill'!pierpl,,prsent,,flag &&( nal.unit..type != DR..W .RADL && 
flcl unittyp !::: 

JDR NLIT 
spsirrpalpresent~tiag) 

for(i 0:1i< 2: i+ 
if( awnref pie lists inlspst 1> 0 

&& !ppref pie"listIsps idef i .&& 

I&&rpll idx present fla)) 
slice ipfsps flagtij tli) 

ilsienmrfps lst1n4,pl I& 

----- I i&pli idx presnlt~i 
slicerldxi 'fy 

l eissrut1 

--------- ifiltq inll-ice headerflafiifpllxgi 
slicepDoc181)4Itj[ uiv 

slicedeltasDocntsbpvresentlpag[,i{[fjfui 

ffi el~po ~ j slicedelacP e ltmbj uet>) 

if( pie rplprsnfag I((mlunit type 11ARW RADL && 
nal un-it-type! 

IDRNLP)J s d~ m present flagfl 
if((slicetype I && mre enies 0fRplsdxf 0 1> 

(slice ..type 13&& 
nurnref entie[IifRpsdx[I > I) 

-12-
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num ref idxate override flag uM1 
nrre-xaroviide flag) 

nurnrefidxaftivemictiv[Ijv(y 

ifR~slicetype1::::II .  
----------------------------if ---------ca b a c-_---- -------------------itp re s e n t---------f------------------------ag )-------

Nukeld-tiet0 1) d ciemiu~ O 

(f lietppsegtdlelg&lctp !:zzz II 

-- predweit tgUibk 

if(picntebeorameabled lag 
isliceneegofe pse& p, cloctdvrm)0W 

ciematcolslitenabled10flag 
c if(roacoostefnbledflag &(1 

sliesaeboadflag_1 fl( 1) 

sicealf .. eabledflagr flg&&sic 1)t p 
ifplicaieabledla e c ar& lietp :z~z 

slc pdlictaatpsdlm S 
.............. [...r.. ........afap..........-}

------------------ reseit3 1a ,



WO 2021/127365 PCT/US2020/065899 

slice aif ips14inmafIul 
ifChroniaAmixyTpe!=0) 

slice aff chroma ide u(2) 
i{(slice alf chroma ide) 

slicetaf aps1dchroma u(3) 

iftdeblockin filter override enabled lag && 

!pic deblocking filter override present flag 
-slice debtoekingtfitter overrideflag u(I) 

if(slice deblocking filter oveide flag) 
slice deblockng _filter disabledfagu) .-'(hacdebloek-ingfilter disabled flag u 

slice beta offset div2 se(v) 
t offset div2 se(v) 

it entry point offsets presentflag&& NumbntryPoints >0{ 
offset len minnsl ue(v) 
for( i = 0; i <NuniEntryPointsi 

entry point offset minns1[] u(v) 

ift slice header extension )resent flap,
slice header extensionlength uev) 
fori 0:i<sliceheader extension enth;-+...) 

slice header extension data bl) elC i u(8) 

byte ailnment() 

[0016] As indicatedabove and below, slice type may specify the coding type ofthe slice 

according toTable 4, below: 

Table 4: slicetype 

slice type |Nane of slice type 
0 B (13 slice) 
1 P (P slice) 

-14-
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Access Unit Delimiter 

[0017] An AU (Access Unit) delniiter is used to indicate the start of an AU and the type 

of slices present in coded pictures in the AU containing the AU delimiter NAL (Network 

Abstraction Layer) unit. Presently, there is no normative decoding process associated with the 

AU delimiter.  

[0018] Also, pietype indicates that the slice 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 of pic type may be equal to 0. 1 or2 in bitstreams. Other 

values of pic type are reserved for future use by iT-T |ISO/IEC. Decoders conforming to this 

version of this may ignore reserved values of pic type.  

Table 5: Interpretation of pic.type 

pietype slice tpe values that may be present intheAU 

0 I 
PI 

1B P,I 

[0019] Non-patent literature [1] ("NPLI ") proposes a high-level control flag to indicate 

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

partition exists inside a picture. Otherwise, those syntax elements or parameter are not signaled.  

[0021] In one embodiment described inNP.L 1, a control flag in a picture header, referred 

to as pie intra only flag, is sigiialed to indicate if all slices (orany kind of sub-partitions of this 

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

-15-
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this strue, Y intra coding related syntax elements or parameters are signaled later in the 

picture header. Otherwise, when this flag is false, inter prediction related syntax elements or 

parameters are signaled. A syntax table reflecting this embodiment is provided below: 

Table 6: First Embodiment ofNPL 1, 

ISyntaxiement P eoptor 

f( sps temporal mvp enabled fla 
&&! mpomi Luabled ide 

p temporal mvp enabled tla. .) 
if(ppsvd 11 zero( ide) 

mvd 11 zero flag u(1) 
f( !pps six minus max num merge candy plus) ) 

......... pie sixmiunusmax numinmergand ev 

if sps affine enabled flag && 

lop..fivbe minus msinaxpusuhblock mnr eand plusl) 
pieminus max num subblock niergeecand ev i 

fspsfpel mmvd enabled flag) 
21i feeL, nmtenable 14g............a..  

if spsbof dmrslice presentflag ) 
pie disable bdof dmvr flag u() 

if( sps triangle enabled flag && MaxNumMergeCand 2 && 

!pps max num merge cand minus max num triangle cand minus 
1) 

u.e(v) 
piemax nurn merge cand minus max num triangle cand 

[0022] In another method of NPL 1, all related syntax elements or parameters that are 

used only for intra 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 1, a control flag in picture header, referred as 

picinter only flag, is signaled to indicate if all the slices (or any kind of sub-partition of this 

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

flag is 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 slices) or 

sub-partition(s) in the picture, The related syntax elements or parameters for intra slice or sub

partitions will be signaled. A syntax table reflecting this embodiment is provided below: 

Table 7: Second Embodiment ofNPL1 

SjytaxElement 1Desc ro 

if(!pic inter only ag){ 
( qtbit dual tree intra flas ) { 

pi lo-2 diffmin qt minche hroma uyxj,, 
pie max mtt herarchv depth chroma III) 
iftpie.iax.rnitt hierarchydphcrm 

0)) 

L___ie p tdiff max h iniiqtcroma 

[0024] In theabove methods described in NP 1, ifa picture has its own type, such as 

being an intra picture or inter picture, the above control flags picintra_onlyflag and 

pic nter only flag need not be signaled, and their values can be derived from the picture type.  

[0025] Also, if current picture has a picture type as intra-only picture (all slices in the 

picture are I slices), then a pic intra only flag may be inferred as true. In another example, if the 

current picture has a picture type as inter-only picture (all slices in the pictureare P or B slices), 
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the picinter only flag may be inferred as true. in yet another example in NP- 1, if a current 

picture has a picture type indicating both intra-slices and inter-slices are possible in the picture, 

both the picintra only flag and the pic.inter onlyflag can be inferred as false.  

Problem 

[0026] Although P. may be sinalled once per picture to avoid signallingsyntax 

elements that are common to slices within a picture, this signalling may introduce overhead 

instead without considering syntax elements only used for intra slices (I slices) or inter slices(, 

P slices).  

SUMMARY 

[0027] Embodiments relate to a method, system, and computer readable medium for 

video encoding/decoding, and more specifcally to picture header handling.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] These and other objects, features and advantages will become apparent from the 

following detailed description of illustrative embodiments, which are to be read in connection 

with the accompanying drawings. The various features of the drawingsare not to scale as the 

illustrations are for clarity in facilitating the understanding ofone skilled in the art in con junction 

with the detailed description. In the drawings: 

[0029] FIG. 1 is a schematic ilIustration of a simplified block diagram of a 

communication system in accordance with an embodiment.  

[0030] FIG. 2 is a schematic illustration of a simplified block diagram of a 

communication system in accordance with an embodiment 
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[0031] FlG 3 isa schematic illustration ofa computer system in accordance with an 

embodiment.  

DETAILED DESCRIPTION 

[0032] FIG. I 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 dataata local location 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 transmission may be common in mediaserving 

applications and the like.  

[0033] FIG. I illustrates a second pair ofterminals (130, 1.40) provided to Support 

bidirectional transmission of coded video that may occur, for example, during 

videoconferencin. For bidirectional transmission of data, each terminal. (1.30, 140) may code 

video data captured at a 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 

computers and smart phones but the principles of the present disclosure may be not so limited.  

Embodiments of the present disclosure findapplication with laptop computers, tablet computers, 

media players and/or dedicated video conferencing equipment.L 'he network (150) represents any 

-19-



WO 2021/127365 PCT/US2020/065899 

number of networks that convey coded video data among the tenninals (1110-40),including for 

example wireline and/or wireless communication networks, The communication network (150) 

may exchange data in circuit-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.  

[0035] FIG. 2 illustrates, as an examplefor an application for the disclosed subject 

matter, the placement of a video encoder and decoder in a streaming environment.The disclosed 

subject matter can be equally applicable to other video enabled applications, including, for 

example, video conferencing, digital TV, storing of compressed video on digital media including 

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 to emphasizea 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 include hardware, software, or a coupledOT them '1 .Them 

combination theof to enable orimplement aspects ofthe disclosed subject matter as described 

in more detail below. The encoded video bitstrean (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 

(205) for future use. One or more streaming clients (206, 208) can access thestreaming server 

(205) to retrieve copies (207, 209) of the encoded video bitstream (204). A client (206) can 
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include a video decoder (210) which decodes the incoming copy of the encoded video bitstream 

(207) and creates an outgoing 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 codingcompressionstandards. Examples of 

those standards include ITU-T Recommendation 1-1.265, Under development is a video coding 

standard informally known as Versatile Video Coding or VVC. The disclosed subjectmatter 

may be used in the context of VVC.  

[0037] In embodiments, the syntax element pic type.ide may be used to indicate the 

slice types for all slices of a coded picture.  

[0038] In one embodiment, pie type idc may be coded using an unsigned integer 0-th 

order Exp-Golomb-coded syntax element with the left bit first. Here, pi e idc may have 

three value 0, 1 and 2, and three statuses such as I slice only, B, P, I slices, and B, P slices. The 

value may be mapped to statuses in any order.T, able 8, bekiw shows examples of possible 

pic-type-idc semantics.  

Table 8: Example of Possible pictypeide Semantics 

pietpe id slicectype that presentin a coded picture 
0 |BP, 1 

[0039] In an enbodinent pictypeide may be coded using an. unsigned integer using 

bits. Here, pictype-idc may have, but is not necessarily limited to three values 0, 1 and 2, and 

three statuses, such as: I slice only,B, P, Islices, 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 pic type ide Semantics 

_~Ctypleidc] typethatprsent in acodedpiture 
0 13 P.1 

1 ,1 

3 reserved 

[0040] In an embodiment, the reserved pic type ide value 3 may indicate only P1, slices 

present in a coded picture.  

[0041] In an example, pic type id may be coded using an tnsigned integer using 2 bits.  

Also, pietype idc may have tour value 0, 1, 2 and 3, and four statuses such as I slice nly, B, P, 

I slices and B slices, and P slices.  

Table 10 - Examples of Possible picetype ide Semantics 

pi~exidc sliceypthatpresent in acoded ptr 
0 B P 

3__P 

[0042] It is proposed to signal pic typeide in LS, such that only related syntax 

elements are coded or present to reduce signaling overhead. For example, when picetype.ide 

indicating the picture is intra only, no inter related syntax elements are signaled.  

[0043] in one example, picetypeide may be signaled in PPS such that it specifies the 

slice types for all slices of each coded picture referring to thePPS. Detailed syntax andsemantics 

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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Table II: Detailed Syntax and Semantics 

pic parameter set rbsp() 

ppspeparameter set id ue(v) 

piewidth in luia sampes ue(v) 
cheightin wui sample u 

f( conformance window flag 
couf win left offset ue(v) 
conf win right offset ue ) 
cofwintopoffset ue v) 
conf win bottom offset ue(v) 

scaling window Ht a ) 
£t sctdingx-indowflag) 

scalingwin left offset ue(v) 

scalingwin top offset ue(v) 
scaling win-bottom offset ue(v) 

out ut fla, eetlbu1 
mixed nalutypes ijnp flag(1) 
ps subp id gain 1 

ppsnum subpics minuses ue(v) 

-pps subpie id lennnnsl ue(v) 
for(i 0; pps num subpic minus Iji++) 

pps snbpci d[ ] u(v) 

(no pic part onufi) 
L ;mao pipartion flag

nu pminu5 u(2) rows.min.s..ue.  ------- a-n 
nIumexp)tilt Columns minusI ue(v) 
num exp tlerowsmiinusi. ue(vI 
fai i= ,( <= IhmCX e iecolumnIs minus);i

tile column width minus1[ ] ue(v) 
od< zz num exp tile rows ninus; -i-) 

tile row height minusiI ue(v) 
rect slicefla u(1) 
if(retslice fla-2 
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smgle slic per subpicfa u(M 
if( redtslicetflag && snlslice per su epiflau) 

nur"slices In pic nunusi ue(v) 
tile idx deltajresent flaguI 
foir( i.--O ;i < n Limsices_in_pimirusI; i--_ __________ 

slice width in tilesrninulfii ue(v) 
slice height in tilesrminus]~i ue(v) 

ift slice widt'h n tilesrminusI ij 0I 
&& 

slicebei htin_tiles_minuli :zzz 0) 
num slices in tile minisl-ij Ue(v) 
numslIices btIfile Mi nuslI 

un slices intlile tusU 
for(j -0;j n UnSIieesln11i1ielminu sl; 

ule(v) 
slice height in ctinminus]l i+

illtfle dxtiehta present flag && i< 

tile idx delta[] se~fl 

ffiPt Sthrarotiles enabledfa u() 

lopfilteracrosssliesenabledflfglj{ 

entropy cotlingsync enabled fiag I 
iftln-opicpUtm lag Ientropy codingsvcenabled flag) 

entry-pointoffs"etspresent flag i1 
cahai it present flag (I 
for( i z0 i < 2;i.+.) 

num ref idx default activenminusl[il ue(vj 

init qgp minus26 se½v 
log2 transform skip max size nuinus2 -IMvK 
cugqpdelta enabled flagbI 
pps cb qp offset se(v) 
pps crqp offset se(v) 

rpuointsber tpresentlag ( 
d~pjoint ybcrqpyffsetjpresentjia 

p~jint ebcr op offsetvaluese) 
---p--------i-ce lronm a lQp offset-- ----------_p r seiitfl ag ---------------------------------------------------
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.xx'hrmqofstiseald flag u(M 
ifpp nc ro e offsetlist e nabled fag,- ------------- )------------------------

lor (V<::ChRorna oet 'ols cMits; ---- 4 
..... f.................  

if ppsJoint ebrqop offspesetfl 

jointeyqp or ffe list{1]SC 

ps weiehedpored flag tuj 

v pu te ip e la ------------g------t--------------------re d fla g---------------- ( . --------------
dehiockingjitrc1r1p0enfa 

if deiockigiltotroveriesenfabldja ui 

.ppsjlehiockingj ilterjdisabled flagti 
-iJppdebloeking filter disabled flag) 

pps beta offsetdiv2 se(v) 
----pp offset div2 seCv 

constant slice header paase Ae flag) 
ifA!constants. lice header paratis enabled,flag)4, 

ppdep-quant enabled ide (2) 
for(_i : 0;_ ---- 2;,i -i-_}________ 

LP5, _re p)ieAhssidc[ i 1(2) 
- kidulvycidc!, 

.. .ps nwdl11zero ide u(2) 
....ps collocated from 10 ide no2 

pps sixminus maxtwnummergeecandslus] ue(v) 
Ue~v) 

pps max wn mergeecand minus max nai triangleeand-p 
lUSI 

---p-------t-urcur e e adextensi n pr esentfa u(----------------------------
Slice header extension. present flag (CI) 

-----------pps extension flag u(1) 

while(mrore rbsp da4a( )J 
- - ms exension data flag ----------------------------)--------- -f 
rbsp trailing bils() 
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10044] Here, pictypeide specifies the slice types for all slices of each coded picture 

referring to the PPS.  

[0045] In one embodiment, etypeideset equal to 1 indicates each coded picture 

referring to the PPS has only oneor more I slices, In such cases, inter slices (B, P slice) related to 

syntax elements pps_mvdHllzeroidc, pps_collocated from_10_ide, 

ppssixnminus.maxnnm mergecandpius and 

pps max nummerge andmnusmaxnum triangle cand plus Iare inferred to be equal to 0 

[0046] Here, .pps mvd1_zero-ide equal. to 0 specifies that the syntax element 

mvd-11 zero flag is present in PHs referring to the PPS. Also, pps mvd 11 zero ide equal to I 

or specifies that mvd.Il zero.lag is not present in PHs referring to the PPS. Further, 

ppsmvdllIzero id equal to 3 is reserved for future use by ITUT | 1SO/IEC. When not 

present, pps_mvd__Izero ide may be inferred to be 0.  

[0047] Additionally, ppscollocatedfrom_10_id equal to 0 specifies that the syntax 

element collocatedfrom10flagis 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 0 flag is not present in a slice header of slices referring to the PPS Further, 

pps collocated fromj0 ide equal to 3 is reserved forfuture use byITmT |S/1EC.When not 

present, pps collocated from--0_ide may be inferred to be equal to 0.  

[0048] Also, pps six minus max num mergecand plus Iequal to 0 specifies that 

picsix-minus max num merge_cand is present in P Hs referring to the PPS. Additionally, 

pps six-minus max num merge candplus1 greater than 0 specifies that 
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pic six minus nax nui erge candy is not present in PIsreferring to the PPS. The value of 

ppssix minusmax numnmerge candphluIis be in the range of 0 to 6, inclusive, When not 

present, pps six minus maxnu mergecand plusIcan be inferred to be equal to 0 

[0049] As illustrated, 

ppsmax-num mergecand_minus max.nunitriangle-candplis1 equal to 0 specifies that 

piemax num mergecand minus max num triangle cand is presenting Ps of slices referring 

to the PPS, Also, pps max num merge cand minus max num triangle.cand.plus! greater 

than 0 specifies that pic mxnum merge candy nus maxnutriangle candis not present 

in PHs referring to the PPS. The value of 

ppsmax num merge-cand minus max num-triangle candy plus is in the range of0 to 

MaxNunMergeCand - 1. When not present, 

pps max numnerge cand ninus nax num triangle cand plus Ican be inferred to be equal 

to 0, 

Table 12: Proposed Picture leader RBSP syntax 

Syntax Element Descriptor 
picture header rbsp( { 

non reference picture fla 

noOutput ofprior ics flag u 

recovery poe ent ue(v) 
ph pie parameter set id ueC) 
if( sps poc msb flag) 

ph poc msb present flag u( ) 
if( ph poe msb present flag ) 

poe Msh val umv) 

if( sps subpic id present flag 
&& sps subpic id signalling flag ) 

ph subpie id_signallingpresent flag u(1) 
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( h subpics id signaling prsn f ag ) { 
ph subpie id len minus ue(v 
for i. i spsn subpics minus I-) 

ph suhpic idj i ] u(v 

f( !sps loop_fiter across virtual boundaries disabled_present

u(I) 
phloopfilter across virtual_boundaries disabled_present fl 

ag 

d(phl oop ter across virtual boundaries disabled present fla 

ph num ver virtual boundaries u(2) 
for( i=0; ph-num ver virtualboundar es; 

virtual boundaries pos x[ ] u(l3) 
ph~numhorvirtualboundaries 2 

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

phvirtualboundariespusy[] U3) 

if( separate cour fla ) 

ioutput fag present a) 
pie output flag u( ) 

pie rpijpresentflag u(1) 
f(pierptpresent flag )lag I 

f,-T i<2 +4 
i( nuImI ref pic lists in sps[ i] > 0 

&& !pps refp clist-ps dc[ i] && 
( i 1&& 

if(num ref pistsin sps[ i ]> I&& 

I && rp dx resent flag ) ) 
pie rpt idx[ i] u(v) 

else 
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repieliststrut( i.  
DUl) refpi jli Ists illsps[ i) 

ibr( j z0,j<NutxnLtr.Enitiesfil1 p~s dx[ i]I 

ii hi-p itinslice eader__-11<[0ii.Rpksldx__] ________ 

01 dR9x[ L i 11 .. )........  
ic delta Poegtsb parent flajIjjr1 11(1) 

i{( pie deltapocmsb present J1ag[ if 
t~i deta rn sb evek elt-i-j[j- uey>) 

~~i~iarition constraints overridebeflag;) 

iftparhflon constrain overridflag){ 
p~(he jsside2) 

picogdifmia~unhitasic ebinferlic 

--------- Picm axmit hierarch depth interslice UetjP) 

hhtL~mt!L~rrskepthiirasicelIuma! ) 

*----pie tiaxntdiermarchytieqthintra slice luma 

pie~g~dffmxftnliiqtitra sliceluma 

1piO if a t min iff wtax sli lmii a ifrsie 

-------pwnixig2tb/firaxftntd~initer slice er 

pipimtiracyepthin7raslicechrmia ne sie u 

-ifpimanhiearhyephm slichor nterslce0 
----------------------------------------
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pic_log2 diff max bt min gtintra slice chroma _______ 

pieclog2_diff max1t mm .qt_intra slice chroma _______ 

----------pieLog0 il vin, qt a winter sliceI 

pieaxmthirarhyjepthi nter slice 

dpieax mhierrchyhersce:L 

ifpicgxjlit laahtnCdepqth nter slice 0 

pie......... i og241iffmiax(1dinaqt inter slice......................  
ue) 

...... p......n....d.ip intro dslicex tt min. a inter slic 
W h i r----e-:: :- - --- ---- ---- ---- --- ---- ---- ---- ---- --- ---- --- ---- --- ---- ---- ---- -

.1131 .efebrornablepoffst stnaleflg) 
L ic--- /xpe --kd 

71chrom elapqfliv eta sicitosieen 
ifplctyre I ) 

pieciifuo avofseivitsuhdivinerlc 

i t spstma p Offsenledfoalag)lag 

~~~-------- ps~mnsmxu 
piesimnsaain-acn cu xy 

------------------ -- ----- --- ------ -- --- ------- --- ---- . . . .  

------------------------------------------------------------------- ------------------------------------------

mvil 11 ep.3R1-
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if(sps fpel nunv-denabled flag) 
---i.A ~UImvd enabled flagp-l 

pie disable bdof flag ) 

pie disable dnwrjiag uW 
i ft spsprofpiepresent fla~ 

v disable. prouba 
if( spstriangleenabledflag && MaxNunMertecand 

!pnsax numnergecand__inus maxnum trianglecand I 

...........ptie ax num merge cand minus mxnum triangleecnd 

if(_sps__ibe enabled_fle_ __________ 

pie _six minus max num ile merge eand uqxv) 
its psjointeberenable dleag_________ 

pijontber signflag u1) 

it p a fnbe lag( 

------------------ -- -------------t- ------------ ----A - ------------------- ---------------------------------------------------------------------

....... c aenabld resnt flo u 

---- ~Pic aenaleflgedl 

i _pe ilensa bdfla)~ald 

ifr( 0;i-, acnuL tpstsbiiua 

P1ea~ enbelpe t flag um~i Lit 

------------------------- --- piafrmidu( 

if i lf pebelea) e 

---------------------------------------- vi lf ups 4i shrnia
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iBps, nantenabled ide) 

i depquantenabledlag g 

....,,,sign data hiding ealdflag u1)( 
ill(deblochng filter override enabled flac1 

nier iteroverri LI 

...........pie deblokint fier disabled flag) 

i~plnsnbef(ag bocigfltrdsbldfa) 

pie chro oasesdl sea fag 1 

if( sps mseaigsenabledflag){Y 

jilpies eablisesentfla 

---------------------------------------
iphjxticseniod fatag e IU 

[WhO Forachcodepieci'referringdothePScpetypidcsiit dodtcQ fhi 

whthrtpaseynaxleetreeti rsie(ulieOnitrlce(3Plcs.o 
lis prs'e 3>f
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instance, intraslice related sntax ementspic1log2 diff min qt. n mincintra slice luna, 

picmaxmtt hierarchy-depth intra slice luma, 

picIog2diff max-bt mnqt.intra sliceluna, 

pic-og2 dilffmax tIa-inqtintura.slicelunia, 

pielog2liff minqtmieinb_intraslicechroma, 

picmax mtt hierarchydepth_intra slicechroma, 

pieilog2 diff max bt min_qjntra slice chromaand 

pic log2 diff maxqtt m .itintra.slice chroma are decoded only whenever there are only I 

slices associated to the PHL On the other hand, inter slice related syntax elements are decoded 

whenever there exists inter slices.  

[00511 In one example, pic-type ide is signaled in PH such that it specifies the slice 

types for all slices ofa coded picture associated to the PH. Detailed syntax and semantic are 

given as follow. Changes compared to VV( Draft 7 are italicized.  

Table 13: Proposed Picture -leader RBSP Syntax 

Syntax Element Descriptor 
picture header_rbsp() 

nonreferencepicture flag u(} 
gdryiecflag u~i 
no output ofjprior picsa u( 

recovery poe ent ue(v) 
ph pie parameter set id uejv) 
pic type idc ue(v 

if( sps poc isb fiag.){ 
ph poe msb present flag u(1) 
if( ph poc msb present ag ) 

IocnmshVal u(v) 

if( spssubpie-idpresentflag 
&& !sps subpic id signalling flag ) { 
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iph sbics id sgnalling twesnt fag)u1 
---------------- if------ p h-- s-- u----- p-I cs-----f-i---r-e se----) -j ----------------------------------------

ph subpic idten miusI ue(v) 
for( i0, is: spsum subpics,,mius-1,i+ 

if( !spsl,.,oopltrcositaonandialdeeta 

fph loop-fiteracross virtual bnwlariesdialpesnfa 

~phoop hacrosvrualulboundariesg 

Iqi :;i<ph numn ver v irtual boundaries ; i 2) 

phvirtual boundariesjwsx[i.] u(1 3) 
ph nuni br virtual boundaries u(2) 

IIf?2 Por ,i< hmhvirtualndarie s,i< 
ph virtual boundariesuy]nf3 

pie output flag UI 

ilpi~rplpresenthag ( 

for(i:::0,_ <2-j+) 

itnumref pilists inlsPs[ i.> 0 
&&!ppsrepc.. list sps id4[i& 

(i 0 (i I.&& 

........dxpresentflag))) I IU(I 

if( nam retpiel..Ii sts..in spsfI I&& 

&&rpI I X presenlt~a 

}else 
refPicelist"sruct( i.  

nunirefpvc lists inss, Ii)
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lor(3 0;3 <NutinLtrp ntriesill lkxI] 

iif( itrj__in-slice header flagj_ i ][RpJlsi-dx[ i] j________ 

pic IpOCjItfJJ] u(v) 

if o c metascmb prsn 1 inj 
pie deltapoc msb cyc.IeUt' [j uc(v) 

ift partitionconstraints overrideenaled flag.){ 
p Rt xoconstraints overrideflaguI 

iffpartion constraints ovecrid flg4 

iiO 

pie_log2_41ff miii_qt mini eb untra slice luma ______ 

Pic log2 JilT mint qt mini eb inter slice ue(v) 
piewxi/hierrchdept/iinterslieeua 

max titthierrchyue(v) 
-----------pie max mtthierarchy depth intnt slice Juma 

j ftpem ahearchy depth inmmslicelumat) 
ue(v} 

ucf.v) 
pielog2diff maxttiingt intra slice luma 

iftpic max mu- hiCTCWch.Y dtji1i.inerslice"0.) 

ic 1&gt kfwaxhibtmin qt inter sice 1a9v) 
pwt og d(fnwax tiwin qtinter slice aeov} 

if( qtt tudtreemiraf lajg ) 
ue(v) 

pie log241iff mini(4min eb intra slice chroma 
uc(v) 

...........pie max ntt hierarchydepth intra slice chroma 

---pie-----thierarcydepfhintra Slice Chroma !=0) 

pic_Ing2 diff max bt miii_gt intra slice chroma ______ 
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Ue(v) 

p~ic_log2 diff max tt mm i_intra slice chronia _______ 

.......................... btp i qtin erslic 

mieqdlaxsubd iiraschvden intr sic 

iff Pic m _aiearch depth intc________1=_ 

p og iemxt e in pdetasi inter sliceuev 

tl Ilcu ch oacpoffet Us efbedlagag______ 

picencliromqpofjsets sicierslc ue(r) 

lpie echromda sqpdoffsete subiirlice e) 

picteuinpoamopenffsedflag, ntrslc 11J) 

.S ~fif-eenale dfllm eabldflg 

i iveninusianumsuergekmerecand ue1v 

illspsfemenabledflg) 

pie disable doffalag fl g------------i)------ -- ---
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.. R~p dmvrpipesnfa) 

-- pie disable dmvr flag,(.  

pie disableprof flag I 
ift sps_triangle enabled__flag &&M~axNtumnMergeCand > 

!pps---axr-tn erge.-cand ninusitnax numtriangle and 1 1u.

...........pie max nuni__mrgee andmiinus max num tin. i 

ssibe.enabled flag) 

p sixninus m~axnum ibc mergee and ve(-v) 
ifssointeoberenabled flag) 

pie Joint cter sign flafg y 
i.f( ssaonenabled flag 

piesao enabledpresentflag u 
it~pie nabled present-flag.) ________ 

-------- pie sao luma enabledlag u(i.) 
jR/Irna~rry'yp!:zzz o1 

..........pie saoebroma enabled ta" (I 

iflsips altenabled flag}( 

if(_pie_,alt en-abled_presentflPa__!_________ 
piecalt enabledftlag u(I) 

U~P~alfn'bled..flag)
pkLnumtalt aps idslfuma u(3) 
for(i1-z 0,; < pie_nto_afaps idsifuma;, 

110.) 

-------------------------------------------p~ ic tlf jtpsiruami1uW ) 

............ pw f~hoad ras!chtk2m ) 

i..........f(!pps dep-want enabled idc) 
~pidep quant enabled flag tC1 

i(pic__dep quantenaibledfa)________ 
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signdatahidingenabled flag u(1) 
deb ockig filter override enabled flag) { 

p-e-debtockingtfilter override_presentflag u) 

ipi deblocking filter override present flag){ 
pie deblocking ter override flagu() 
if pie deblockin filter override fla) 

deblocki ter disabled au() 
if pngeloifilter disledflg 

pke te offset div2 se(v) ......................................................w t o f e i 2 .s....  

..... pie Imes enabled iiag u(i) 
sps s(cincs enabled flag ) { 

f(sssaicsclistenl e flag 

pisaingelitprestfag 

f( f(_puecaernextension prsentla) {________ 

..... r.ptpnihnegtenio engt;++ 

ph extension databyte[]h(8 

bst aboara~p 0)n 

[0052] For each coded picture,pie typeideis usedtodetermine whethertoparsesyntax 

elements related to intra slices slicec) and inter slices (B P slice). For instance, intra slice 

related syntax elements pieog2 diffmn-nqtmin ch-intra slice luma, 

picmaxmthierarchydepthntra slicentuna, 
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pie.log2 diff ax bt. nin.qt intra sliceluma, 

piclog2diff maxttmiiiqt intra slice luma, 

piclog2 diff miniqt.min cb intra slice chroma 

picmax mitthierarchydepthin tra slice.chroma., 

pielog2diff maxbtminctintraslicechroma and 

pic_log2_diff maxttminqtntraslice_chromaare decoded only whenever there are only I 

slicesassociated to the P1- On the other hand, interslice related syntax elements are decoded 

whenever there exists inter slices, 

[0053] In one embodiment, pietype ide may be present in both PPS and PH referring to 

the PPS as pps pi type id and ph pice typ iderespectively.  

Table 14: Proposed Picture Parameter Set RBSP Syntax 

Stax emnt esiptor 

p e para pe1sthwerbsp4 qx 

pmssgaamter setid u(4 
picMwdth in lumasamples ueyv) 

ppRjicetyeeide uety 
conformance window flag u( I) 
d iconformance wimdowflag_)_ {_________ 

conf wIT)left offset fu~v 
cont wminrght offset ue~v) 
conf win topoffset ueQv 
conf win bottom offset ue<v} 

scaling window flag u(1) 
if( scaling window flag'){ 

sealing win left offset ___e ____v_ 

sealing win right offset ue_____v) __ 

scalingwin top offset ueqv 
scahingwm bottom offset ue(v) 
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mixed........ espifa.......... l 

----------eIse n t t l a g .) --------------------------------------------------------

p...... ps nut -snbpics mi-nusi .......  
prs__suhpic id ten minus li 
lbr(i=O~i <=pps num subwmnhis 144 -+

pps supb d~]u 

if(!noiey Uon fin) 
nufslog2 chisize minus.5 ) 

Irnrnsxt)tileColnumnsminmus1 tlet) 
num exp tile rowsmwinusi 

4tort :: 0.; i.::: num exp)tile columns imuls-I.p±) 

tile column width miuli1 ue~x) 
for(i 0; i - nunc exp tlcrowsTinus;---) 

tile row hht minuslii]~ 

rect slicelg u(1) 
ift reelslice flag 

single sliceeper suhpicflag- -----iI 

if( reelslice flag && !single slice per subpic flag 
Hum: slices ill-Pie Ininusi uqv 
tile hEx delta present flag u1 ) 
for( i0;_1K<'nunsl ices !i__pie mi-1;_1-i)_ ____________ 

slice wvidth in tiles minus[ ij ueli) 
slice height in tiles minusl[- i V q) 
if( slice width in tfles MinusI[fi 0 

&& 

slice lieighvin tiles_minusf = 0 
nwinslices in tilerninusl{] UC~v) 

nurnslices intile minus1 I1 
for( j i;.j < 

nmSiiceslnTieMinus1;+-*

slicehbeight inemtuninusl[jt+] 

if( tile idx deltapresent flag && i< 
111111slices in Piecns.  

tile idx delta,[4]l seqy) 

-401-



WO 2021/127365 PCT/US2020/065899 

.op filter across tiles enabled flag ut) 

loop filter across slices enabled fla u,(I) 

entropy coding sync enabled fla 1 
if(nopiepartitionflag entropy coding sync enabled flag ) 

entryuoint offsets.present flag ut) 
cabac initpresent flag(1) 
for( 1=0:i <2; -+) 

num ref idx default active minusl[ i ] ue) 
11 idx present fla ut) 

int gp minus26 se(v) 
log2transform skpmax size mnn s2 ue(v) 
cu qp delta enabled flag : ) 

e sbqp offset 

PPs crqpoffset aOX) 
ps ioin cbr qp offset tesentaflag ad) 

if( pps eui~j croaeqp offset presentflae 
---------------- - - - -- - .. --------------

pp~iteberqat offset value.  

ps sliceebhronu at)offsets present flag t1 
vsthroinaqp ofset list enabled flag (1 

iI()3pSi CUp Trlhqofset list enabled flag { 
chroma &p offset list len minus uev) 
for( i0 = 0; i <:: chroma qpoffsetlist len_ minus1; J++ 

eb qp offsetlist_i se(v_) 

ergqpoffset list[ i ] se(v) 

j Et oint oq f 

pps weightedbpredfag u(1) 
fitontcjyr a)ffetntflagl a(1,) 

deblockin filter control present flag) 

deblocking ilter override enabled flag u- (- 
ppsjlboknjttddbeja Ut) 

14pseblockhvw fitetdisabledflag 

-------------------------- - I sA st i2' 

constant sliceheaderuparamsenabled flag4u( 

L___sde-ant enabledide u ___ 
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tor( i =0; i< 2j-i++ 

ppsmvd 11 zero ide 2 
pps collocated from 10 ide u2) 
pp sixminus maxnumm gee and puu) 

pps max num merge cand minus max num triangle cand 

rite header extensionresentfla---------------u( 

whiie( ioretsp data() 
u--ps extension datafla~---------11 

[0055] Also, pps_ myd_Il_zero idc equal to 0specifies that the syntax element 

mvdl1 zero flag is present in P~sreferring to the PPS,.Further, pps mvd 11 zeroide equal to 

1 or 2specifies that mvdl11zero-flag is not present in Pusrefe'rring to the PPS. Addtionaly, 

pps mvdi1 zero iequal to 3isreserved for future use byT'iT |lSO/ilEC. When not 

present 4ps_mvd1 zerotide may be inferred tohbeequal to 0.  

[0056] Also, pps collocated from--0idecequal to 0specifies that the syntax element 

collocatedfroml0_flag is present in slice headers ofslices referring tothe PPS. Further, 

pps_collocated_from10_eequal to 1or 2specifies that thesyntax element 

colocatedfrom 10flag isnot present in sliceheaders of slicesreferring tothe PPS. Further, 
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ppscollocatedfroil10_id equal to 3 is reserved fbr future use by U-'T | ISO/IEC. When not 

present, pps _collocatedfrom10_ide may be inferred to be equal to 0.  

[0057] Also, pps.six.minus.max.num merge cand plus I equal to 0 specifies that 

pic.six minus max num merge cand is present in P-Is referring to the PPS. Further, 

pps six minus max num mergecand plusl greater than 0 specifies that 

Picsix minus_maxnun mergecand is notpresent inPIls referring to thePPS. The value of 

ppssixminusmaxnum mergeandpusl shall be in the range of 0 to 6, inclusive. When not 

present, pps six minus max nummerge candsplusI may be inferred to be equal to 0, 

[0058] Also, pps maxnuminerge cand minus maxnum trianglecandplus Iequal.  

to 0 specifies that pic max-num merge.cand minus max-num trianglecand is present in P-Is 

ofslices referring to the PPS,Further, 

ppsmax num mergecand minus max.num.triangle.cand.plus I greater than 0 specifies that 

piemax nummerge_and_minus max.nun trianglecand is not present inP1-s referring to 

the PPS.The value of pps-max num mergecandminus max nunm triangle candy plus Ishall 

be in the range of 0 to MaxNumMergeCand --- I When not present, 

pps max num merge cand minusmax.numt-riangle cand plus Ican be inferred tobe equal 

to 0.  

[0059] In one example, when the value of pps_pic type id indicates presence of one 

type of slice ( or B or P slice as in Table 10 value 1, 2 and 3), the value of ph pic type id may 

be inferred from the value of pps pictype.ide.  
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Table 15: Proposed Picture Header R.BSP Syntax 

58na~lement etsriptm ] 
picture header rbsp( ) { 

non reference picture flag u() 

gdr piceflag u(1) 

no output ofprior-pics flag u(I 

if( gdr-pic .flag 

recovery poc ent ue(v) 

ph pie parameter set id ue(v) 

phpic type ide ue(Mi 

i( sps ..poc ..msb .flag o 

ph_poe msbpresent flag u(1) 

if( ph pomsbpresentflag) 

poemsb_val u(v) 

if( sps subpicd4present flag && !spssubpic signalling flag){ 

ph_subpie_ idsignallingpresent_flag u(1) 

it( ph subpicsid signalling present flag) 

phsubpicidklen_minusi Ue(v) 

for( i0; i <= sps num subpics miuMsi; i+±) 

ph subpicid[i u(v) 

f( !spsloopbter across virtual boundaries disabled present fag )I 

phloop'filter across virtual boundaries disabledpresent_flag u1) 
if( ph loop fiter across virtual boundaries disabled present flag 

ph num ver virtual boundaries u(2) 

for( i = 0< phnum ver virtual boundaries-) 

ph virtual boundaries pos x[ i] u( 3) 

ph num h r virtual boundaries u(2) 

for( i:=:0; i < ph nuom hr virtual boundaries; i++) 

ph virtual boundaries_posy[i] u13) 
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colour-plane_id 

Piceoutput-flaa n(Ih 

pie rpl-present flag n(lj 
if( PierIplprsnt 11w)4 

for(i =i01I< 2 

&t pps ref Piclist'sps idCj IJ&& 
0 1 ~&&m1p]I .. idx-pesent flag)) 

Picip%t lgiuI 

it(pic,.jjl,,,sps,,flag[ .1) 
if~nrnipieistinss~> I && 

(i 0 (i 1&&rpjl I.idxPresentflag)) 
pie rplidx[ i uI(x) 

e 
refpilist._strut(i,mnunref pi__lists,_in__spsf iJ _________ 

for(j 0- j -- NLtrph"ntris[ i Rpsdx[ij4.4.t) 
i f( ltrPin sheeheader_flag[_i fRplsidx[_i_4)__________ 

piJ)oc-lshlt[i_][j I___1__1___v _ 

pie delta pocnisb~jwesent -flag[' I ft I ul 

if(lie delta iocmrsfryresen__flag iIi1 _________ 

pie deltajmoc msh cycle it[ i}[ 3uex) 

4f(parition constraints override enabled fg) 
p a rtition---------------------------co n stra in ts -----------------------------------ve rrid e--------------------------l----------------( -----
ipartionconstraints override~flag{ 

if pahitfyle>) 

Pic log2diffnum tni n ititrClceI(anx 

;uicog24fmiqtdnein btr lice 1kh 

picnw f minerar mindediter slice 1 

pwrnmax mithierarchy depthinter _slice luau) 
---------------------------------------------7 ---------------------- =-------= --------------------------- ----------------------------------

ilkpienmaxm1xtthierarchy depth iniraslicelfura !n-0){ 

p_1og2 dillfumax btinntit ntraslice_lurna ue(v) 
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pic log2_diff maxtmin qtintrasliceumaue(v) 

i(pic max mt --hierarchv depth inter slice != 0) . pien/rhc> () 
piceog2_df max ht min qt interslice ue(') 

picelog2_diffmaxftn1 i tinterslice uenM 

if( qtbtdual tree intra flag 

pie log2diff min_qtmineb intra slice chroma ue(v) 

pic_max_mtthierarchy depthintraslicechroma ue(v) 

if( piilaxm hierarchyidepth iaslicechroma != 0) 

pie log2_diff max bt rminqtintra_slice chroma ue(v) 

pielog2_diff maxttminqitintraslicechroma ue(v) 

ipic ype de_!=1) {________ 

piclog2_diff minqtin ch inter slice 

picmax mtt hierarchydepth inter slice 

if( pic__max mtthierarchy_depthi nter slice 0 ) { 

pie log2 diff max ht mi nqtinter slice Ie(v) 

pie log2 diff max tt min qt inter slice ue(v) 

if( cu qp delta enabled flag){ 

i1('ppic tpe c!2) 

pie cu qp delta subdiv intra slice Iu 

i(ph picnjpeide_.!=I) _______ 

pic_cu_qpdelta subdiv inter slice ue(v) 

if( ppsuechrona qp-offset list enabled ag 

i(ph piceyeic!2 

pie cu chroma qp ofetsubdiv intra slice ue(v) 
if(pAhpic ype .idc: =1) 
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pieenu ebroma qpoffset subdiv inter sice ev 

it sps temporal mvpe.ntabled ..flag) 

pie teinporalnwvpen abled flag u(Iy 
df(pps mvdI-1 -zero i) 

idII1zero_1k"g u(1) 
if( !j3 ..six..minus..nm ereadpu1 

pic sixnus max nui merge cand ev 

d(_ sp's__tfine e-abled_flag_)_________ 

pielive minus max num subblock_erge_cand 

if( spsfpe nmmvdenabled flag 

piefpl_mmvd_en abled-flag u(1) 
if( sps bof _piepresetflag 

pie-disable-bdofflag u(1) 
if( sps d vpcvsent .til.a g) 

pie-disable-dmivrlag Uk1) 

if( spsjyrtfpiep.resent flag) _________ 

pie disablejw)of flag w(I) 
if( sps triangle enabled~fag && MaxNumiMergeC'anid >=2&& 

pie max num merge_eantdmiuswmaxntumtriagleeand uq,(I 

if (sps_ibe-enabled-flagI 

pie six minus max nun ibce merge _cand uc(V) 
'kf(SQS__joteber enabled flag 

piejoint cher sign-flagu(1 

d(-f1 sp.aoenalubled 11"I 

pie Saoenabledpesent flag ut1) 
iii*(pie sanoenabled presetflag 

pie sao luma enabledflagt u(1) 
if(Cb.hromaArray'Jy)e! 0) __________ 

pie sao chroma enabled flag u(1) 
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if sps-aif enabled flag){ 

pie_alf enabled presentflag u(1) 

if(pieafenabledpresentfl) 

pieaf_enabledflag u( ) 
(pie aif enabled flag { 

pie num af aps ids uma U(3) 
for( i= 0; i < pic num alf aps ids luma; ) i++ 

picaIf aps idluma[ i ] u(3 

if( ChroniaArrayType != 0) 
--------------------------------------------------------------------------------------------------------------- ------ 1----------------

pie alfchroma ide u(2) 

if( picalf chroma ide ) 

picalfapsid chroma u(3) 

f(!pps dep quaint enabled ide) 

pic_dep_quant enabed flag U() 

if( piecdep quant eabed_t ag 

sign data hiding enabled flag u(1) 

f( deblocking filter override enabled a) 

pie deibocking filter override present flag u(1) 

if( pie deblockingfiter vcrride presentflag ) 

piedeblocking_filter overrideflag u(I) 

ipie deblockingfiter override flag){ 
pie deblockingfilter disabled flag u(I) 

-------------------------------------------------------------------------------------------------------------- -------------------------
if( !pie deblocking filterdisabledflag){ 

pie beta offset div2 sev 

pic te offset div2 se) 

------------ --- - - - - - - - - - - - - - -- 

f( sps mCs enabled flag){ 

pie Imes enabled flag u ) 

ifi(pic Imes enabled flag){ 
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pie Imes apsid 

if(ChromaArrayType != 0) 

pie chroma residual scale flag u(l) 

} 

if( sps scaling listenabled flao) 

pic_scaling listresent_ag u1) 

if(piescalinglistpresent flag 
picscaling list aps id u(3 

i( pictureheader extension present flag){ 

ph extension length ue(v) 

for( i = 0; i < ph extension length;i++) 

ph extension data byte[ i u(8) 

rbsp train bits() 

[0060] Here, ph pie type ide specifies the slice types for all slices of each coded picture 

associated to the PH.  

[0061] In one embodiment, ph pitype ide equal to I indicates each coded picture 

associated to the P1 has only one or more I slices.  

Table 16: Examples of Possible pictype ide Semantics 

phtpie typeideslice type that present in a coded picture 
lo B,.1 

B P 

[0062] If pps pietype ide equal to 0 (B, P,1slices as in Table 10) the value of 

ph_pic typeide has a range from 0 to 2, inclusive. Otherwise the vahue of ph pic type ide can 
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be inferred from pps pic type ide(e.g, an identical one). In such a caseit is 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 syntax ph pic type ide depends on (e.g.. is 

constrained by) the value of pps.pietype ide. When the value of pps pictypeid indicates the 

presence of both intra slices (I slice) and inter slices (B, P slice) in coded pictures, 

phpictype id may need to be signaled/parsed to indicate slice types present in that picture 

associated with the picture header. In other cases, when ppsP.ictype ide indicates the presence 

of only one slice type, ph pic type ide is not signaled/parsed, and it is inferred to be equal to 
ofonly saflicsaetpephietypt.ei ps shae 

(e., havethesame)theslicetypeofpppictypeide, it is a bitstream conforming requirement 

that the range of ph pic type ide is no larger than the range of pps pie type ide.  

Table I17: Proposed Picture Header RBSP Syntax 

rna~enment i eipo 
picture header rbsp({ 

non referencesieture flag u(l) 
-drjpicflag u(1) 

no output of prior pies flag (l ) 
illgdr pic flag) 

recoverypoement ue(v) 
ph_pie parameter set-id ue(v) 

if(ps tpC ide::9 

plJ) type ide ue(w 
if(sps pocemsbiflag) 

ph_poe msbpresent-flag u(I) 

f( pjpoc misbjpresent flag ) 
poe msb val u(v) 

itispssubpic id present flag && !sps subpic id sgnaingflag){ 

phsubpic id signallingpresentVag u() 

i(ph subpics idsgnal.lgpresentl ag11 .  
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ph__subpie__id en minus] Ue(v) 

* for( I0;Q i< spsn=,msubpies minus!;-,i±-) 

* ph_sulipie_idfi] ufti) 

if( !sps lop-- toer -across --virtuial-bcun-darie-sdisaib-led Present --flag) 

phloop_11lter across virtual boundaries disabledpresentfIla0 u(1) 

1k ph xmp,,filteryearosssirtalbIoniiaries,disabledprescutf,,lagI 

ph numvervirtual boundaries u2 

lor( i =0;1i ph num vetvrtual_boundaries; .n--+ 

ph virtual_boundariespos xi] 1-i3) 
pbnurnhor virtual boundaries u(2) 
tor( i (P ;i <ph num hovirtual boundaries;i-: 

ph virtual boundaries os v[ i u(I ) 

if(separate colour planeflaig I) 

colourjpane_id u(2) 

l( outputflagpresnt_an 

pie-output-flao u(i) 
pie rplprsnflag ui 

ifpie represent flag) 

folr( i2:: 0,i <'21 ...  

ifnmvpithsinhlsps[ ]0 && ppsref-pi elist1spsdcI 

zzzz0 (1 1zz:zI&&rpli idxpresent flag)) 

pie rplspstlagfi I(1 

iR pierplAsps flag[1i 

i( nunretpie lists in sps[ i > I&& 
( ( I~1,&& rp 1.,idx,,presentf11,g))__________ 

pie~rp id4x[i U(V) 

I else 
*refphc.1si .. srut( i, nurnrerfpilitsnssI) 

for(j0, <1 Nuntc~tis[ fRpslxfif]I-j++) 
if(Iltrp..In..ie..heae-laif i 1 plsdx[1]]) 

-- -- -- -- --- -- -- --p-- ---- ------e ------ ------- ------- -----1 4- ----- ------- ------ ------[ J- ----- ------ ------- ------- ------ ------- ---- -
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pic_detapoc msb presentflag[ i ][j u(l) | 

f(pideha poe msbhpresent flag[ i j jM 
piedelta_pocmsb_cycle_lt[ i j] ue(v) 

f( partition constraints override enabed flag 

partition constraints override flag u(1) 

if( partitionconstraints overrideflag) 

if(h. pic .tpe idc !2){ 

pic log2_diff minqtmin chintrasce a ue(v) 
piclog2_diff minqt~minchinterslice ueM4) 

pic maxm it hierarchy depthinter slice ueM) 

pie max mtt hierarchydepthintra slice luma ue(v) 
if( pic .max ..mtt hierarchy ..depth intra slice Jluma !=0){ 

pie log2 diff max ht min qt intra slice Inma ue(v) 

pielog2 diff max tt min qit intra slice luma ue(v) 

pic maxmu hierarchydepth inter slice= 0) { 

pie log2 di max ht nin qtinter slice ue(v) 

pielog2 diff max tt min qt inter slice ue(i) 

ift qthtl dual tree intra flag )J{ 

pielog2_diff min qt_min eb intra slice chroma ue(v) 

piemaxrntthierarchydepth intra slice chroma ue(v) 

ii picmaxmtt hierarchydepth ntra slice chroma !:= 0){ 

pie log2 diff max bt min qt intra slice chroma uev) 
----------------- - - - - - - - - - - - - - - -- 1 picelog2 diff max ttrin qt intra slice chromna ue(v) 

-h pic-- t ei!=){ 

pielog2 diffminqt min ebinterslice 

piemaxmtt hierarchy depthinter slice 

if(pe max mithierarchy depthinter slice ! 0){ 
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pieog2diffTmaxbtmin qt inter slice ue(v) 

pielog2diffTmaxtt minqt inter slice ue(v) 

f( cu qp delta enabled fa){ 

hric ype ide !=2) 
pic cu qp delta subdiv intra slice ue(M | 

Phpic tpe idc !:1) 

pic cqpdelta subdiv inter slice ue(v) 

if( pS CI chroma _qp offset list enabled flag 
Ioh pie typei/dc !=2) 

pie cu chrona qp offse(subditintra slice u | 

(ph pictype ide :::1) 

piecu chroma qp_offset subdiv inter slice ue(v) 

(phpicppeidc !1) { 
if/(ppst kc::) 
isps temporarmvp enabledflag) 
pic temporalnmvp enabledfla" u(i) 

f( pps mvdI Izerode) 

mvd_11_zero flag u(1 

I ppssix mins1 mX Im erge cand p Ius 

pie six_minus max num merge cand ue(v) 

f(spsaffine enabled-flag) 

pic five minus max num subblock. merge c.and ueOv)| 
(spsjfpel mmvd enabled flag) 

picfpel_mmvd enabledflag u(1) 

if(sps bdofjpicpresentflag) 

pie disable bdof flag u(1) 
if{ sps dmvr.piepresent.flag) 

pic disable dmvrfag u(i) | 

f(spsprof pepresentflag) 

picdisable prof flag U)
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i93 )p..rageealed flag&& MaxNnrnMergeCand :-2 && 
!pps max mmrgec_ and_minus max an__itrian&__ecantnplusI) 

pie Max nuni mergeeand minus max num triangle eand Ue(V) 

if( Spj ibenabledflag~ 
pie six minus max num ibcemergeecand Ue(V) 

iRspsjoint eber enabled flag) 

pie~Joint-eber-sianfla M1) 
d(5j35 sao enabled__flag) 

pie-saoenabledpresent_flaa U( 1) 

dpie sao enabiedpresemAflagI 

pi Sao Ionia enabled flag UO]) 

if(ChromaArayTypV!::0) 

pie sao cronia-enabled-flag ul(1I) 

iUt(sps aifenabled 1.a 
pie alt enable en flag '1 
ifqpieaf enabled present faa 

pie alfenabled flag 0() 

ift pieall enabkedflag) 
pieonmal apsis lunia tl(3) 

for( i: 0; i <pie ..num...aif apsidsumja1+1) 

pieat_aps iluna[ i u(3) 
if( Chroma~ravFve!=0) 

piceal chroma_ide u(2) 

ift(pic,,alt chronaiue) 

pie alf aps id_ebroma. u(3) 

i( pps.dep .quat...enabled-ide) 

piedepquant enabled flag '1 

ift(! picepqafea lag) 

signdata hidingecnabled_flag 11]) 
ift deblockneii ,filter,,ovewrideeonabledfan) 
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pie deblockingfilteroverride present-flag u(1) 

ipie deblocking filter overridepresent flag) 

piedeblockingjfIter overrideflag u(1) 
f(piedebloeking filter override flag ) { 

piedeblocking_filter disabledflag u(1) 

if !pie deblocking filter disabled fag){ 

piebeta offset div2 se(v) 
------------------ - - - - - - - - - - - - - - - -pie te offset div2 se(v) 

} 

--------------------------- - - - - - - - - - - - - - - -

if(sps__lines enabled flag 

pielines_enabled flag u(1) 

i pie imes enabled flag 

pie Imes aps id u(2) 

if(ChromaArrayType! 0) 
-----------------------------------------

piechromaresidual_scale-flag u(1) | 

ifsps-scalng list enabled fla){ 

piesealinglist presentflag u(I1) 

ipie scalng list present flag ) 

pie sealing list aps id u(3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --...... -------- - -- 1---
ifi(picture header extensionpresentflag)( 

ph-extension-length ue(v 

for( i = 0; i < ph extension length; i+) 

phextension data byte[ i 

rbsp trailing bits() 
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[0064] i1ere, ph pie type.idc specifies the slice types for all slices of each coded picture 

associated to the P1- Also, ph__pictype-ide may only be present in the bitstream when 

pps pic type idc is equal to 0.  

[0065] Further, ph.pie.typeide equal to indicates each coded picture associated to the 

PH has only one or more I slices, f pps_pic type ide equal to 0 (B, P, I slices as inTable 8), the 

value of ph_pictype ide has a range from 0 to 2, inclusive. Otherwise, when ph_pictype ide is 

not present, it is inferred to be equal to ppsphtypeide as in Table 8.  

[0066] In one embodiment, PH related syntax elements are included in the slice layer 

RBISP NAL unit, and phjpresentflag is used to indicate the presence of P1- related syntax in the 

slice layer R3SP NAL unit. Repetition ofPH related syntaxsignaling may have an advantage of 

error resilience and error recovery. When the PH NAL unit is corrupted during transmission in 

any kind of network, slice layer RBSP NAL units are able torecover from the error with 

presence of P1- in slice layer RBSP NAL units, Changes compared to VVC Draft 7 are italicizes.  

Table 18: Proposed Slice Layer RBSP Syntax 

Syntax Element Descriptor 

slice layer rbsp() 

-tte header y( 
slice header( 
slice data( 
rbsp).. slice .. trai 1 og bits() 

[0067] Here, plpresent_flag may be used to specify the presence of P- related syntax in 

the slice layer RBSP. When ph presentflag equal to , 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 embodinent, when pie.type decoded in the ALUdelimiter as described 

above presents, picetypeide, signalling in 1LS may be inferred from or constrained by the 

pictype value.  

[0069] In one example, when the picetype is equal to 0 as inTable 5, indicating I slice, it 

is a requirement of bitstream conformance that the values of pictype id specify that there are 

only intra slices in each picture.For instance, when picetype-ide is conformed to be 1, there are 

intra slices only.  

[0070] In one example, when pic-type ide is constrained by the pie type value, the 

range of pictype_ide value may depend on the value of pietype. For instance, pic_typeide has 

values as described in Table 10, and if pietype is equal to 1, the value of pie-type ide may have 

1 or 3I in other cases, when the pictypie is equal to 2, the value of pictype ide ranges from 0 

to 3.  

[0071] In one embodiment,when pictype ide, signaled in- HLS, as per the 

abovementioned method(s), slice-type may be inferred.  

[00721 In one example, when pictypeidc has value indicating that there are only intra 

slices, slice type may be inferred to be 2.  

[0073] In one example, when pie type ide has a value indicateing that there are only 

interslices, the value of slice type has a range from 0 to 1inchisive. For instance, when 

pie type ide has a value of 2 (B, P slice), then possible values for slice type are 0 and 1.  

[0074] In one embodiment, the value of slice.type may be inferred from the value 

pictype ide andnumslicesinpieminus1.  
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[0075] It is a requirement of bitstream conformance that the values of 

num slices in pic minus 1 is greater than or equal to 1, when the value of pic type ide indicates 

that there are both intra slices and inter slices.  

[0076] There may be cases when the value of pietype.id indicates thereare both intra 

slices and inter slices exist in a coded picture, and the value of tnumslices_inpicminus Iis 

greater than or equal to 1 

[0077] When all the previously coded slices are inter slices, then the last slice may be an 

intra slice with slice type equal to 2 (1 slice).  

[0078] When all the previously coded slices are intra slices, then the last slice may be an 

inter slice with slice type value ranging from 0 to 1, inclusive.  

[0079] The above proposed methods may be implemented by processing circuitry (e.g., 

one or more processors or one or more integrated circuits). In one example, the one or more 

processors execute a program that is stored in a non-transitory computer-readable medium to 

perform one or more of the proposed methods.  

[0080] The techniques described above can be implemented as computer software using 

computer-readable instructions and physically stored in one or more computer-readable media, 

For example, FG. 3 shows a computer system 300 suitablefor implementing certain 

embodiments of the disclosed subject matter.  

[0081] The computer sofvare can be coded using anysuitable machine code or 

computer language, that may be subject to assembly, compilation, linking, 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 like.  

[0083] The components shown in FIG. 3 for computer system 300 are exemplary in 

nature and are not intended to suggest any limitation as to the scope ofuse 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 a computer 

system 300.  

100841 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 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 human, such asaudio (such as: speech, music, ambient sound), 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] Input human interface devices may include one or more of (only one of each 

depicted): keyboard 301, mouse 302, trackpad 303, touch screen 310 and associated graphics 

adapter 350, data-glovejoystick 305, microphone 306, scanner 307., camera 308.  
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[0086] Computer system 300 may also include certain humaninterface output devices.  

Such human interface output devices may be stimulating thesenses of one or more human users 

through, fbr example, tactile output, sound, light, and smell/taste. Such human interface 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 as 

input 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, liquid-crystal 

display (LCD) screens, plasma screens, organic light-emitting diode (OL[)screens, each with 

or without touch-screen input capability, each with or without tactile feedback capability------some 

ofwhich may be capable to output two dimensional visual output or more than three dimensional 

output through means such as stereographic output; virtual-reality glasses (not depicted), 

holographic displays and smoke tanks (not depicted)), and printers (not depicted).  

[0087] Computer system 300 can also include human accessible storage devices and their 

associated media such as optical media including CD/DVD )ROM/RW 920 with CD/DV )or the 

like media 321, thumb-drive 322, removable hard drive or solid state drive 323, legacy magnetic 

media such as tapeand floppy disc (not depicted), specialized ROM/ASIC/PLD based devices 

suchas security dongles (not depicted), and the like, 

[100881 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 

transmission media, carrier waves, or other transitory signals.  

[0089] 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 networksinclude local area networks such as Ethernet, wireless LANs, cellular 

networks to include global systems for mobile communications (GSM), third generation (3(G), 

fourth generation (4i), fifth generation (5G), Long-Term Evolution ([7E), and the like, TV 

wireline or wireless wide area digital networks to include cableTV, satelliteTV, and terrestrial 

broadcastTV, vehicularand industrial to include CANBus. and so forth. Certain networks 

commonly 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 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 a 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

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 protocol stacks can be used on each of those networks and network interfaces (354) as 

described above.  

[0090] 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(CPU)341, 

GraphicsProcessing Units (GPU) 342, specialized programmable processing units in the form of 
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Field Programmable late Areas (FPGA) 343, hardware accelerators 344 for certain tasks, and so 

forth. These devices, along with Read-only memory (ROM) 345, Random-access memory 

(RAM) 346, internal mass storage such as intemal non-user accessible hard drives, solid-state 

drives (SSI)s),and the like 347, may be connected through a system bus 348. Income computer 

systems, the system bus 348 can be accessible in the forn 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 througha peripheral bus 349 Architectures for a 

peripheral bus include peripheral component interconnect (PCI), USB, and the like.  

[0092] 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 closelyassociated with one ormore CPU 341, GPU 342, mass storage347, 

ROM 345. RAM 346, and the like 

[0093] The computer readable media can have computer code thereon forperforming 

various 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 limitation, 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 computerreadable 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 nature, such as core-intemal 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 include one 

or more memory devices or chips, according to particularneeds. The software can cause the core 

340and specifically the processors therein (including CPU, 0P., FPGA, and the like) to execute 

particular processes or particular parts of particularprocesses described herein, including 

defining data structures stored in RAM 346 and modifying such data structures according to the 

processes defined by the software.In addition or as analternative, the computer system can 

provide ftunctionality as a result of logic hardwired or otherwise embodied in a circuit (for 

example: accelerator 344), which can operate in place of or together with software to execute 

particular processes or particular parts of particular processes described herein. Refierence to 

software can encompass logic, and vice versa, where appropriate. Reference to a computer

readable media can encompassa circuit (such as an integrated circuit (IC)) storingsoftware for 

execution, a circuit embodying logic for execution, 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 various substitute equivalents, which fal 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 

principles of the disclosure and are thus within the spirit and scope thereof, 
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[0096] Non-Patent Literature: 

[1] IDF10092019 high level syntax control for video coding v2 

[0097] List of Acronyms: 

HL:High level syntax 
HEVC: High Efficiency Video Coding 
VVC: Versatile Video Codino 
11: CodingmTree Unit 

SPS: Sequence Parameter Set 
PIS: Picture Parameter Set 
APS: Adaptive Parameter Set 
PH: Picture Header 
SH: Slice Header 
SAO: Sample Adaptive Offset2 
AU: Access 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 

element, 

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.



66 

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 I to 5, wherein the syntax element is a 0-th order 

Exp-Golomb-coded syntax element.  

7. The method of any one of claims I 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 I to 8.
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