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invention is directed to an encoder, a decoder, a

devi ce, nethod, data record, nodul e, conputer program

product, and system for data encoding, decoding,

storage and transm ssion of a scal able data stream
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EE&i&ggﬁﬁﬂﬁgﬂﬂahsnission. Medi a types include speech,
audi o, imge, video, graphics and tine text.
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| SO | 4 AVC (abbreviated as AVC, AVC/ H. 264

two saalalidity layers. s docunent), and the possible future
ones such as ISOIEC MEG 21 SVC, China AVS, ITUT

%Md ISO’IEC MPEG 3DAV. Available media file

andards include 1SO file format (1SQO | EC

96- MPEG- 4 f.ile,f C 96-
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ypes, formats and codecs for the nultinedia
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packet - swi tched stream ng services (PSS) within the
Jeehhalggiesmvdibed dm goulticnedizPBpplitaliond46clagdecafioag others, media

coding, storage and transmission. Media types include speech, audio, image,
video, graphics and time text. Different standards have been specified for
different technologies. Video coding standards include ITU-T H.261, ISO/IEC
MPEG-1 Visual, ITU-T H.262 or ISO/IEC MPEG-2 Visual, ISO/IEC MPEG-4
Visual, ITU-T H.264 or ISO/IEC MPEG-4 AVC (abbreviated as AVC, AVC/H.264
or H.264/AVC in this document), and the possible future ones such as ISO/IEC
MPEG-21 SVC, China AVS, ITU-T H.265, and ISO/IEC MPEG 3DAV.

Available media file format standards include I1SO file format (ISO/IEC 14496-12),
MPEG-4 file format (ISO/IEC 14496-14), AVC file format (ISO/IEC 14496-15) and
3GPP file format (3GPP TS 26.244).

3GPP TS 26.140 specifies the media types, formats and codecs for the
multimedia messaging services (MMS) within the 3GPP system. 3GPP TS



the protocols and codecs for nultinedi a
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con& {re ons. %‘ Fst c?fe ch]ther use cases for scalable video coding can be found in
the ISO/IEC JTC1 SC29 WG11 (MPEG) output document N6880, “Applications
and Requirements for Scalable Video Coding”, the 71" MPEG meeting, January

2005, Hong Kong, China.

Scalable coding technologies include conventional layered scalable coding
techniques and fine granularity scalable coding. A review of these techniques
can be found in an article by Weiping Li entitled “Overview of fine granularity
scalability in MPEG-4 video standard,” IEEE Transactions on Circuits and
Systems for Video Technology, vol. 11, no. 3, pp. 301- 317, March 2001.



proposed, such as tenporal, spatial and quality
scalability. These proposed types consist of a base

wo agennosantd an enhancenent | ayer. The base | ayePCT/BI2006¢050136
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decodl ng dependency information, and initial
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Each layer is characterized by a set of at least one property, such as Fine
granularity scalability (FGS) information, Region-of-interest (ROI) scalability
information, sub-sample scalable layer information, decoding dependency
information, and initial parameter sets, that may be different from that of the

entire stream.



or sub-picture scal able |ayer information; Decoding
dependency information; and Initial paraneter sets.
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for encodi ng, decoding, storage, and transm ssion of
a scal able bit stream wherein at |east two
scalability layers are present and each |ayer is
characterized by a set of at |east one property, such
Eﬁ i nformati on, scal abi ity infor
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parameter sets of each layer of a stream by verifying the bit stream, thus
reducing the computational complexity. For devices that are not capable of
analyzing the layer properties from the bit stream, e.g., when the ROI information
is required but not available, with the present invention, inclusion of device sub-

unit to enable the capability is avoided.

One exemplary embodiment of the present invention discloses a method and
device for encoding a scalable data stream to include layers having different

coding properties. The method includes: producing one or more layers of the



device for encoding a scalable bit stream wherein at
| east two scalability layers are present and each
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Xﬁ'\re?' ea)‘(%(renplary embodiment of the invention discloses a method and device
for analyzing a scalable bit stream, wherein at least two scalability layers are
present and each layer is characterized by a set of at least one property, such as
FGS information, ROl scalability information, sub-sample scalable layer
information, decoding dependency information, and initial parameter sets, that
may be different from that of the entire stream. The method includes: analyzing

said set of at least one property such that said set of at least one property can be
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b slraBMme bit stream a second conponent for
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may be different from that of the entire stream, and wherein said set of at least
one property is signaled for at least one layer that is different from the entire
stream, wherein signaling of said set of at least one property may be in said
scalable bit stream, in a file format container containing said scalable bit stream,
or in a transmission or control protocol for transmission or control of at least one
layer of said scalable bit stream. The device comprises: a first component for

receiving said scalable bit stream, a second component for identifying at least
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information on the available layers or alternatives for decoding and playback to a
set of at least one receiver, wherein the receivers may be divided into at least

one receiver group, each receiver group consists of at least one receiver; a



sense that the follow ng scalability information types

are additionally included: Region-of-interest (RO)
waeabasonity i nformation; Buffer information; PFCTEI2006/050136

granularity scalability (FGS) information; Sub-sanple

scal abl e layer information; Decoding dependency

information; Initial paraneter sets. OQther features

and advant ages of the present jnvention w |l become

arent to those skilled in:'lhe ?rt fromth

P QW%@P&@?@’E %@q@eg,aﬁtlegﬂ ong layes fram bsglc? available layers to
YORer tr@é@verh&"‘ﬁ\f@&elvépghddqgc ot f’r\ﬁ' t%dreﬁgégf éﬁ&/o?rhfaﬂﬁatlon on

spemél C exa

eaonr@camrsarai réecasverr gEIEI]DI; andvarthlrdrc;onmmegit\fentr‘apsmm@smn and
illustration and not m.t ati.on chan es and

Rt SEIch AR, G URE 1L e eBeiFek s Fostvitiurss

i nvention may be made wi thout departing fromthe

i r eafli dshehen td€smat h
S o eeer, B )0 OpOREd SN g ol oMt n o

sgm&eg@hatgthgdwﬁwmwcalﬁamnemfgmtlcm tynes afwaddlt@nally included:
geb‘or‘k-’gﬁﬂgg?gc“ Q?é tn % i eflﬁfo‘?ﬁlca‘?oho Eﬁﬂ‘gf‘(’lrlnﬂ%gﬁon Fine

acconmpanyi n

gfanuarith 'scalapilitg (EGSY mfodmaﬂm;nSUbJsaath@tsca@bm Ryet éiformation;
In which the present inventign can be applied; Figure
Perad 'agdie(i)@PQﬁPPY infieimatiom fnitalpaemederoieta set of at

| east one property information for a scal able bit

@tﬁ&af@h{d?eé%n@%n@é{%esem%%%%npﬁvéﬁﬁorpWﬂP B8¢ome apparent to
I nvention; WO 2006/108917 PCT/ F12006/ 050136 9 FI gur

thase skitiedgn dhei ait usomathien fpllowing ctedairag descr@pilom dt should be
ex a enbodl he .p esen invention: Figur .
RIS noiwaier (ReL the delalRaMesiiBlon AritAdlia fxaliblés, while
ﬁ?ﬁ%ﬂ?ﬂn r reﬁéFRéHj effdimentst 6ether §@8Bht inVeAtibh,Odke §NEn by way of
gure a diagramillustrating a decoder device in

dihstﬁﬁ’%ﬂﬂaaadwoéﬂiﬁ‘li@‘tlﬁﬁnt“ﬂaw chaeges asdrmodificatiansowithin the scope

G bR RE BToh ey e LR TR B0} g Bpis hereor,

anathe Mventles aidlldas aiboweh Modificatiehs.ng a set of at
| east one property, such as FGS

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing advantages and features of the invention will become apparent
upon reference to the following detailed description and the accompanying
drawings, of which:

Figure 1 is a diagram illustrating a system in which the present invention can be
applied;

Figure 2 is a diagram illustrating signaling of a set of at least one property
information for a scalable bit stream in an exemplary embodiment of the present

invention;



information, RO scalability information, sub-sanple
scal abl e layer information, decoding dependency

w0 pdoenosti on, and initial parameter sets, thatPOERYR2D®/050136

different fromthat of the entire stream for a |ayer
of a scalable bit stream Signaling of said set of at
| east one property may be in said scalable bit stream
ina file format contai ner con%ai ni ng sai d scal abl e

Plt stream or,in a transm ssi‘bn control protocol

[gure r dndshi 3 sAGrIP d'BHr@Br‘goﬁ"ate"P@Q@Q &eé"qeay@raaf exemplary
ﬁ'ib‘adﬁﬁétllta&'tﬁe plpégerﬁqﬁ\peq\f[rbnTechnol ogies involved in
timedia applications | ncl ude, anong others, nedia
codi ng, storage and transm ssion. Media types include
Eiguee 4, is audingram ﬂib,@é-atingiamvegteapavi@s inan eXemeplasxembodiment

il e videa co descri bed herein as an
é&mrﬁﬁﬁnﬂﬂ‘ﬁ?" |38a for the present invention, the
invention is not limted thereby. Those skilled in

Frye;r@rst isva dlagr@®apnstztingh@idetb@emndedes in an\e@inmslarycambodiment
used with all nedia types, not only video. Figure

QfﬁheIF@I@??%ft'@%e%ticﬁhal ing of a set of at |east one
property information for each |ayer of a scalable bit
stream 200 in an exenplary embodi ment of the present
DEW?!(ILEBVDEES}F{IE}F ﬂrOPfE)(EIﬂPEAﬂ\aEMB@DIMEN'T@am s

characterize e set of at |east one property

BRES '@Eén?ﬂ?ﬁ}a%}ﬁbgé*n‘f i 8 fg ht ihD&sticH '&WIG.@ the problems

selection o ayer for Ing or transm ssio
deswibdidngbowe tihe sigraliof atsetea’stat daasiponpeprtopemm such as FGS

HRSPARE Hol AR ARk, R DSB8l P Fomaton
autddiRg edeﬁ%n%gZ%rfn%fcﬁﬁeaﬁdtlhﬁlalf” pHrahidtor %Bté atﬁ%ftsmay be
in the scalable bit stream In a first exanple of

different tram thaés@‘nthei entire istreama foc @ éaye@ o a sna@bim bli; stream.

SEEgH 55! A Bt OB 52045 o A 5 R bt s

B affitd Rorimay cenrdiedri ddnitainingf sdid@tchRble bit stream, or in a transmission
region-of-interest scalability information,

eugonirehRretasel forirapsaiissien oF 6ORAIRYIOT |2k |east PAe dayaraf said scalable

gﬁgﬂg H? dependency information, and initial paraneter

set each layer is signaled in the stored file.

When descri bing the avail abl e session, the server can

&'eelatnceiogiesSﬁ)Fbl(/éldamirmuitimedta applicatioRs dhcluodé,) among others, media
.Cription for achla alternativ of the L

nabgf%g% and, %%mﬁsm aypes 515%‘#?% ﬁB?e‘g" audio, image,

§ﬁib§a'§;‘ré¥9'n6§ 'a‘?lﬂt tlm%aféxﬁor\ﬁﬁhﬂgewd\ét?td&@r Tgt leti@strbed herein as an
deal "I'ayer and choose an ideal [ayer for

exemplary application for the present invention, the invention is not limited

thereby. Those skilled in the art will recognize that the present invention can be

used with all media types, not only video.

Figure 2 illustrates signaling of a set of at least one property information for each
layer of a scalable bit stream 200 in an exemplary embodiment of the present
invention. Each layer of the scalable bit stream is characterized by the set of at
least one property information signaled for the layer, thus allowing selection of a
layer for decoding or transmission according to the set of at least one property



stream ng pl ayback according to the SDP descriptions.
If the server has no prior know edge on receiver

w@apahodoiti es, it is advantageous to create nmuPCT/Pi2e06/050136

SDP descriptions fromthe sane content, and these
descriptions are then called alternates. The client
can then pick the description that suits its
capabilities the best. In a ﬁﬁcond exanpl e of the use
of the, fent i nvention, a

am such t hat .
iQrmat] l9é'd fr‘ne%@hﬁr?f"ﬁr'zéﬂ‘a&\%%" stared '@ﬁ%ﬁa%r 204. The multiple
RH/RR007 ForrBa gty horalifEaRIB IS in MiPscalablp bil giream.
avai |l abl e | ayers or decodi ng and pl ayback
b adirstexemple ohde cisevdli e p@sen’airwnéion,zaosda}atae bit stream is
corrbc# natd on_of, fine l%r anul arlt sc

ppﬁl% (%orepetﬂ - X s(g alnﬂp%r%%ry @p# qf Xt least one property

Infbr@hatRIn, O$uchs dB- fifé NgraAuRITi Jﬁlééaﬁibﬂt flﬁf(ﬁﬁﬂl@h' fegidnasf-interest
i nf or mati on, decodi ng dependency information, and

sealabilily infeemelien, sebsampie @ subtpiciure tSsalabiedayen éwprmation,
gﬁgodl% g?eg)%ﬂ?gea ntﬂ’oFrﬂa{l aﬁ{i qutlQPBQhﬁ?ﬁ&t@? rbtetél"hglI Pgéh layer is

ere and 00S€ an 1’'dea

k@maredfmrthelsaorbacﬂle Whem (ﬂésdrlbl@(ﬁiM\mllabld sessit g té server can
the present i nventl on, for |ocal

aiaate @it iR, (I8msipn Wpf'% %ﬂ?qcﬁyﬁeﬁﬁﬁﬂ’t@i‘ dor @agh layer or
ﬁ’%’ﬁ%v@%f ﬂ?é:QgQ ble! Bit gﬁé(amslﬁ'tb% gﬁl@gﬁ@%ggﬁhépa d§69Hfing client

enjoy part of the stream
aﬂT /dehe0eie 05eltss thete Asgam édéali lyar dinggchoose an ideal layer for

SlreA e PleY SRk PELtsH BGaf thE S deBAPHeRS. of Lisukeryer has no prior
Qﬁd\}v% 806n rrééél{/éreéaﬁaﬁlﬁ'ﬁés qﬁﬁ@aﬁ%ﬁ@ﬁbé@@ toTé}Sa@hﬁjl tiple SDP

streamls encoded one or nore ayers alr e pro uce
gdesariptions afram é\ejaaameermwmt 306 Hiesehdeaeriptitms 3o then called

Téﬁr&% Iayzlaé%é:“gggﬁé ﬁ?e h%ﬂacb§eqe%)éﬂé{;om§1\énzﬂét'ﬁrga%%pablhtles the

besth signal ed by the scal abl e data encoder 306 and the
signaling conmponent will check for such occurrences.
The coding property indicated data stream 310 is

Buasecond caxantde of dbe siseRfhernrgsent inventin. 2 siseamsugy as that
datog RN SoSAAINSE LA 0 HORNS e s, o

mwlcmst/brcﬂdcaahserﬁegcam annosnee dil o avalldUIeJIayees ondeeoding and
ct%ééerter deyi ce in an_ exe
B

86k AR PE08aR O UGB ChamPLEs 0y 2 GoatBatiop of fine
§FRILREHLE talability information, reglon-of-lnterest scalability information, sub-
sample or sub-picture scalable layer information, decoding dependency
information, and initial parameter sets. The client can then know from the
broadcast/multicast session announcement whether there is an ideal layer for it

and choose an ideal layer for playback.

In a third example of the use of the present invention, for local playback
applications, even though the entire signaled stream cannot be decoded, it may

still be possible to decode and enjoy part of the stream.



stream 402 at receiver 406. Receiver 406 al so reads

the coding property indicators associated with |ayers
wo@Roobhesdrecei ved data stream The codi ng pr opRCT/¥I2006/050136

conparator 410 conpares the coding property indicators

with the already known capabilities of the decoding

device or network to which the data streamis

dest i ned. Through this conpariison, it determ nes what

Ia ers_the stinati ndewcévvlll ge abl e t o .decode.

"%Ia?a'%t"i’e {agram; N&?trﬁﬁﬂgf ABd engodigg: deviceedf, an exemplary
e

gﬁ@oeco arﬁ%rét‘%fzth'tehnper%% @t; %nﬁlﬁg!t?rﬁ ° T’g\'eé\e/? e %Hb@l@@ 304 reclelves a raw

dataosiregm 3921 s The odlata hstrehrn assememied: bad orveeiog more layers are

det ed, in _elenent 410 to, b odabl e, by.

AR I escaIBBR datdendsiier a0k GEHR BRodigh 304 Thgse tayers

bfeathen di ealbytthé%ﬁdﬁdhhgrcoﬁ'?pfbnehhgogo@cfm@éf tH@Fa?ers may have

stream 416 i s Out fromthe converter 404 desti ned

abeady heeai signg! \hyctine SraBGle date centeder Cﬁﬁgland the signaling

EaibARRANY grétc Bt s1Eh BrH 0GR | TnRoftERicRity jnoicated cata

gerame3 H04s regguty oM P &nBeder 804) thus aﬂowm@ed reddiving device
stream 502 at receiver 504. A coding propert
(MMKG ore desader) giontread ehieo gignalsy Im@eratpedgtermlwethe coding

mCcorrespondi ng coding
B&%‘gg‘! %ﬂtﬁbg%iéeré on ?Egtaf:%ﬁé%g property of at | east
one of the | ayers, the WD 2006/ 108917

P@W@M@%dlegfamGlush’atldgmectepdbvmbtw anexidmmplarysdrbodiment

dﬁ er m nes V\/netf}{ decode ia ca é&%le of . decodi
o4 jPLgRant Inyentjon. s The canyesigr deice dldirerp e posialtble data
§&éaﬁwo4GQO§le?QcéNérh40§ec‘P@déﬁletrh@(§6 'aﬂyc?rreﬁﬁstthé Qéélﬁg property

stream If not, it prevents the decodi ng onponent
mﬂacaionsmasco@aﬁedu witht @yees o etheh eedeivast | dattausr%am diThg coding

BidP By SoBmeetloh e coivese; B cogld” sttt pdfipre with the

EREAGIE knERA - capabilitibs 1 the deicbdiigr @aVit&ior Iritwbik/to WhRh the data
| ayer characteristics are signaled in the sequence or

gtr@am tsf degﬁmﬁd,.reB\rpmi»)thISevempaslaelh, isdetermings what layers the
8, Qo R B8 A3 10 RRBUBRC OO RS B R e modified i
upp eent & F nmessages,

ancerment ormati on
datar strdahamdtﬁeotm useqianberﬁakeeﬂhesdaﬁaastredm déuodable by the
JSVM 1.0 (JVT asclabilit i nfornation
desglinatiop qu,ceas h may involve remov ng layers from the data stream that
were determined in element 410 to be undecodable by the destination device.

The modified data stream is then transmitted by transmitter 414. The modified
data stream 416 is output from the converter 404 destined for a receiving device
(MMSC or decoder).

Figure 5 is a diagram illustrating a decoder in an exemplary embodiment of the
present invention. The decoding device 504 receives a coding property indicated
data stream 502 at receiver 504. A coding property identifier 510 identifies one
or more layers in the received data stream and their corresponding coding

properties. Based on the coding property of at least one of the layers, the



bitstream extractor in analyzing the scalability
features of the bitstream The SEI as it is in JSVM
wa2@etre8p1be too specific to the current SVC  PCT/FI2006/050136

i npl enentation in the JSVMreference software. In the

follow ng, a new syntax for the scalability

information SElI is proposed that enables the foll ow ng

system | evel operations wt hq?t par si ng and anal yzi ng

into, any cqoded sljce NAL unit twth the onl )

deeedar Eapatyity ESHfigR-2JR. drtasmings whethar; the ﬁeﬁ%geerd'sos;@pable of
ShG WA e IR he decBdlrid Gprh Q ith

?g&ﬁp({i‘thﬁt ayer. f“il? tus)e; it #WsSthe decdd tda PoMENt F1ABHBEeed wit

e sca i nformati on ne ata into the
fletading thadtlagamiaigthecdata steearnf erlf aidt, tith@reerds blhe decoding

5 oPReghpLE T ety i Betfige ABE TR 2 akipiging a potential
BfRhEHH il @ebdier NtThe2BEcoded BB Sréd 51618 ¥RéWn in the figure as
el enent (e.g. gateway) to decide which NAL units are

outpué franstherdraodendAde not transmitted) for a desired
scal abl e presentation point. W 2006/ 108917

I 6 13 The new syntax is as shown in
g WBISHEARE, | S PO oG tonrse. ¢ would  be

apparent to those skilled in the art that other ways
E‘fefeira;ﬂml fheglayee r§:|bnamit@ﬂisﬂicsaamrda ﬁiggale}m'm they sequemce ®r group of
no i m 0 e specific method of sig [ ng.
Biatgsr(SP) Ik U0k orsudh seguefice RrepryP (ikaders, sequence
BafdnhéteP 3Rd ﬁpp?éﬂn%ﬁkéi’@%dn%ﬁ\é‘ﬁ |nfas?§|taﬁ§nr(sa)sme%§ages, user
data partitions ‘and the descriptors specity the

datasandjothen sequende leyaktsyrdgnt ax el ement. The
categories and descriptors are disclosed in the above

P s S0, S o A ke 551 g gpecited to assis
BR&Fdakh &XAracidETh léh&@&fr@ﬂfé_l&ﬁalaﬂimé féatirés &f the bitstream. The SEI
scal abili tﬁ i nfo( payl oadSi ze) { Descriptor num

paids 4 dSMME 1 .G5may (be topgspecific te the qurreat implementation in the
!J§VR/Ifoisrgf§r§r§éeerl;_sP:ﬁ;Wé%?]{ Irggcﬁ?llﬁﬁse;\fiﬁd,ag[ﬁéw%ﬁﬁa for the scalability

sub

information SEI is proposed that enables the following system level operations
without parsing and analyzing into any coded slice NAL unit (with the only
exception for region-of-interest scalability based on sub-picture scalable layers):

- Afile format composer to write scalability information metadata into the file;

- A streaming server to offer all the possible scalable presentation points to

receivers;
- A bitstream exactor to extract any desired scalable presentation point; and

- A media-aware network element (e.g. gateway) to decide which NAL units are
to be discarded (hence not transmitted) for a desired scalable presentation

point.



sub_region_layer _flag[i] 5 u(l) profile-I|evel
info present flag[ i ] 5 u(l) decoding_dependency
w0 ndoo/1gmoesent _flag[i] 5 u(l) bitrate PCT/F12006/050136
info_present flag[ i ] 5u(l) frmrate
info_present _flag[i] 5 u(l) frmsize

info_present_flag[i] 5 u(1l)
| ayer dependency_i nfo_present gﬁl ag[i] 5 u(l)

l(l'Bglat a%)?r}r{g{gg ag % éwbﬂég'@ﬁ e?c’ @gé’éqlsa &:eg below E)]f course it would
f 4| ( t

setyagf P%r?c[’ﬂo] l‘ﬁgbg%ﬁglfed] |25th% %‘% ;c]rgétlt?%tﬁ%{— S Jf?% @Tlln]g are possible

and) that ather i |Mﬁﬂmnalmtncﬂehmltéd atf ithe Sschiﬁc method of signaling.

bﬁhﬂm c/e%n ! GF(T tqﬁ' E)%— @sg{lh%peqnséae p@@ﬁ&rﬁl\ﬁggqu?cg data into at

Hd3) threeisficé @Qﬁapﬁéﬁlﬂo% BAY G!ﬁé‘ %sbr"ﬁt@rs%&&‘i‘@tthé |p%@é|ng process of
dependency 1 d[i] u( 3) enporal Teveél[ i

eag) syrjntarxfelgment akthe caiegope@g\adtdefsca.{ors are d{sclosed in the above

b ol g g BBl g vie

Ceding’dc[ i ] 5 u(2) avg_ frmrate[ i ] 5 u(l6) } if
(frmsize info_present_flag[ i ]) { frmwdth
in_nmbs mnusl [ i ] 5 ue(v)



frmheight _in_nmbs mnusl [ i ] 5 ue(v) } W
2006/ 108917 PCT/ F12006/ 050136 15 if

W@ swbAesdyT on- | ayer-flag[ i ]) { horizontal _of f B&L/F12006/050136

5 u(16) verticial offset[ i ] 5 u(16) region_w dth|

i ] 5u(16) region_height[ i ] 5 u(16) } If (layer

depdendency_i nfo_present _flag[ i ])

num directly dependent | ayersf i ] 5 ue(v) for (j =
;] < numdirectly dependent ﬁayer s[ i ]; j+t)
%?Pi@cl |y _dependent layer id delta[ i ][ j ] 5 ue(v) }
If (init_parameter sets info present flag[ i ]) { num
| J3hidbilg Shik BhyddEEiRh (Set mnust | 1 [ o ue(v)  TOF €] | Bescriptor
X ] m\layell"su”in?lﬁq pal ClIIBl CI = DCL = III Ill,lb-I J.r L I I ] _] ;_—‘ J”'le' \I% ue(V)
ulf§ i hT & i pT & L B {ninusl [ i 1 5 ue(v)| fa
(j =feelaygr_fagl nlum pi c parameter set mnus 1 [ i |;:5j %D
I ndub_gid_Biygrafagngt er _set i1ddeltal 1 J[ jJ ] 5 ue(vi |hQ)
4,_ va fagbeci 11 enm present | )
TE. DRS] SSROS seh - " fi “. HBR—&aceess ug‘.;‘.&g)
ST TR A of ub e
i ndi kitratednfp lnsesentfizglri lof scal abl e | ayers or 5 [u®)
pr eseiit @atel ﬁfb_]i)@seﬂlt SagsLlpport ed by the bitstream| The| u(l)
e U Qe TR gl HUS T~ T 11 THE STOPE 0F 0 301
A AL T TR 7 DAY I 10
mlt _parameter sets_| info _present_flag[ i] 5 u(1)
if (profile_level info_present flag[i]) {
layer_profile_ide[ 1] 5 u(8)
layer_constraint_set0_flag[i] 5 [ uw)
layer_constraint_setl_flag[i] 5 [ uw)
layer_constraint_set2_flag[i] 5 [ uw)
layer_constraint_set3 flag[i] 5 [ uw)
reserved_zero_4bits /* equal to 0 */ 5 u4)
layer_level _idc[i] 5 u(8)
}
if (decoding_dependency info present flag[i]) {
dependency_id[i] u(3)
temporal_level[i] u(3)
}
if (bitrate_info_present flag[i]) {
avg bitrate[i] u(16)
max_bitrate[ i ] u(16)
}
if (frm_rate_info present flag[i]) {
constant_frm_rate_ide[i] u(2)
avg frm_rate[i] u(16)
}
if (frm_size info present flag[i]) {
frm_width_in_mbs_minus1[i] ue(v)
frm_height_in_mbs_minus1[i] ue(v)
}




follows. A larger value of layer ID indicates a higher

| ayer. A value O indicates the |owest |ayer. Decoding
wapaeposwsent ati on of a layer is independent of P@NYI2006/050136

hi gher layer but nay be dependent on a | ower | ayer.

Therefore, the | owest |ayer can be decoded and

present ed i ndependentl|y, decodi ng and presentation

| ayer 1 may be dependent on Igyer 0, decoding and

i v heY\WWDH 2006/1089017

PCT/%@E%E?SP@WTS%@E@B{ depeﬁdént on layers 0 and| 1, and

S0 on.hoﬁ'i%?tfr_em@spnt atlgn+ Sf a slcaL:ablle Iaye!r+ 5 |uqe)
efties the presence—of—the—searabletayer—tspHi—an
bl |t AEUPRLEF Dcr's on which  the scal abl e | ayer? af B16)

di r ectrégjonowidibhidli r ect | y dependent. In the follow ng, |a(16)

cat=at ' rand—att—the—tower—tayers—onmwhirchothe

cal ag'ggonrlg%ﬁllare directly or indirectly depe d®n udo)

are kol | ect ively called as the scal able Iayer
e RSB R nc IV JRGR TH9] [ eaCT COUET preTOre Ty
cal all © s CL I 11CL |9) D1 Halh Tu Uy U11T U= oTUYU II‘uC

|t or hap Gt st s | ayer flagl i ] equal {BeM)

1 i ndifwaie8 i chen_dirtrdy Jerghdatyl leyelshileirtWi t h | ayer | D

equal diteotly dépendRnt lafie® i@rdalli fif1ty scal able (FGY) 5 | uew)
ayey. A vatue O Tndicates that the scatabte TRyer[1s
ot _an EGS | aver The coded slice NAL units of n_EGS

| ay el Gripergester ety indaprentafleetidl byt e- al i gned posi t i oh.
Si nc e numy initateq_ paragmetr setamignslbidi on of NAL unit heaglef ue(v)
AT LT e SR A IV P Y
NAL 1ni Pityseg, parameter sef dd deltal L ™ £ oach £GS ol i el %0
and t mampini] pig perapetansesgrinesligilt rate for each FGS 5 |ue®v)
ayer forPPt 6} j kBndnl) Bic PatambibCRMmBUA] A+ The TiTel [
P e ’inti}'ic p‘zﬁ é&ter'sef' h&taél-l;l-'jvr“ n e U"l.c"‘ > U ”l tﬁ';tée(v)
calable layer with layer ID equal to i consists o
sub- pi ctures, each sub-picture consists of a supset|of
coded slices of an access unit. A value 0 indicates
Sbatarttibs sreabpédified AL follWNES | SvhieAf predBht,  hisa S Stessage shall
units. The mappi ng of each sub-picture of a coded
ppeearria an IRRsAggess Uil Aersamgntios ofthgrmessags arehwalid until the
- & [ j on SEI nessage.
gggt %g@g%%éie%fﬁeaﬁn% |Kfpt(:'!équal to 1 ingi cates that

the scal able layer with layer 1D equal to i
nepr_&s@end minustibplegi onindicates ¢mé | nambegi ofi scalable layers or

represented by the entire
prepsentatlrc]m point)é supported by the bitstream. The value of num_layers_minus1

is in the scope of 0 to 255, inclusive.

Each scalable layer is associated with a layer ID. The layer ID is assigned as
follows. A larger value of layer ID indicates a higher layer. A value 0 indicates the
lowest layer. Decoding and presentation of a layer is independent of any higher
layer but may be dependent on a lower layer. Therefore, the lowest layer can be
decoded and presented independently, decoding and presentation layer 1 may
be dependent on layer 0, decoding and presentation of layer 2 may be



bitstream A value O indicates that the scal able | ayer
represents the entire region represented by the
w@niosnesbi t st ream WO 2006/ 108917 PCT/ F12006/ OBOW/BR00610F0136

profile_level info present flag[ i ] equal to 1

i ndi cates the presence of the profile and |evel
information for the scalable |ayer with |ayer |ID equa
toi in the SEI nessage. A vq%ue O indicates that the
aéofile and | evel infirna i on r the scalable la

Pendenian hame_éﬁqgg]ndt ang $0,R4: Qla}eege@fqeserﬁa{l% ogg Scalable layer
R no SRR 58 SpRBIY o o 837 48 B afers on wich
thepscadable Jayerfarerditeicty of inditcoly slepleatert. lirajher faliowing, a scalable
47 eng &4 B TowsFlavies Baivior D etaas 1oy St difacdy or indirecty
Heperdent 8 bﬁ%c%i\éb@%ﬁlleﬂi ddtheastalabi®Ifde PbpreSehtatidnNot

present in the nmessage.

bitrate_info_present_flag[ i ] equal to 1 indicates

The rpaeRiea f afch: erdast pickire toj s, sealahle @yer sray ke signaled by the
I i r qual to i in the SEI

%@@?ggg&%%{%’ﬁ%b@ $%%’?‘8§%%%§t hat the bitrate

information for the scalable layer with ayer ID

fpuddyer oflag[ii § eyl o ¢éSndicates thak tHéEscatableagger with layer ID equal

rmrate info present fl i equal, tg 1 jndicat
o5 sy peaieplen Gl laber i GriHad Bricpias el he scalable
I?gg?"i’sp'n%t lgﬁyleGSV‘faSlBr.!'ﬁY@%obéh eéiiHé'NAl‘r?] dnjtsofl &% Fféé layer can be

sage. value”0 indicates that the frane rate
troncatedtat anyfhyte-algnadt positibm. | ayer with layer |ID
equal to i is not present in the SEI nessage.

Sies e PO T B Lor WAL T nehfed ArROb R, fBacer of an
FGH slidecdbéy abt Whploveayelity, it Aiyabe heeded fo iffudd-the size of the

nessage. value O indicates that the frame size

A
NALo it headerandhslice aneasles faryeachi FGS sliee angh the minimum

AR bl 10T, i 147 E 7888an) By e e
fdmmat, fos atetia-ohaivaee neyerk etnenidaodo F@8Bor nati on for
the scal able ayer with layer 1D equal to i in the

SEl nessage val ue O indicates that the e ,
S0hABIRVS TiABL hediBta orndetos il i Soplable ey ith layer 1D
£8¥Ato i CoRSISA oft Qub-pichir88edthesiftfipictute (deRsRE of B 2886&: of coded
Init-pa rameter sets_info_present_flag[ i | equal to 1
lictiscalt @8 adeespuaiieAcwalue O indicates tthall theascalablerlayen eonsists of

information for the scalable |ayer with | ayer 1D equal
entire access units.

The mapping of each sub-picture of a coded picture to a scalable layer may be
signaled by the sub-picture layer information SEI message.

sub_region_layer_flag[ i ] equal to 1 indicates that the scalable layer with layer ID
equal to i represents a sub-region of the entire region represented by the entire
bitstream. A value 0 indicates that the scalable layer represents the entire region

represented by the entire bitstream.
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message. A value O indicates that the initial

w@anametoer sets information for the scal abl e PEIEBR006/050136
with layer 1D equal toi is not present in the SEI
message. The initial paranmeter sets refers to those
paraneter sets that can be transmtted in the
begi nni ng of the seSS|on The ssage conmponents | ayer

et0 fla

Bﬁglﬁé_l g\élglﬁ%%mésg:gt_ ag[|| ?ﬁ%ﬂaf (o) 1||rg$§ate§ghg%[rg$q{{ce of the profile
ﬁ&%b é%h ec1 nlag P ?fthé fdbfe ”é;%e?e\k #éﬁ[ld ganﬁl to j in the SEI

ayer cate t
maspage,n@y vafuet I@e mﬁm;aies eb’mat dhet pl@ﬁtee;ands kmehtlnfmmatlon for the

bl e |
SEAaRB) Buer Wit 18Yek T efbB o iimapt brasenf ) b Shckmessage:
setO flag[ i ], l|ayer constraint setifl ag[ i ], layer

Gé@é‘dlﬁgl ddperRiehcy | infd pireé.ent' | TN 1 @@t o] Mdiestes thé pedsence of
]. and layer level “idc[ T ] are identical to the

t’r@mﬁqdm gependgnaydnfaimatien et ihei sealaiie tayer ayth layer ID equal to
F?ﬁ‘st‘h %%%aéé ag, GRS HdlkateE fnaft't"ﬁ% d&@ h{;%é‘éendency
sett I a an e{c ? ern

respec nless

trif@mﬁ@trcmlerbr ltthes scalaam Ibyemmth MéﬁIIDSéqlmm bfs mdtepresent in the SEI
scal abl e | ayer representation. dependency id[ i ] and
ME$p8Y@l level[ i ] are equal to Dependencyld and

Tenproal Level , respectively, of the NAL units in the

Bﬁ@té‘qhﬁ) PORInt A Vi'ef“é%hal k) PoNGitales the ?Y&e‘h’c&réﬁ fe bitrate

| Idi Cat es the age bit rate, 1n units of
hnfomnqtmn fosdbascalable tayer Mlthslayelaﬂi) equahto i in the SEI message. A

(505 Rl L o A S e
é&uélﬁ@ﬁﬁﬁ@ﬁbr‘e@énﬂﬁ tﬁé@EGﬁeéﬁaTgef ate in sub-sequence
| ayer characteristi cs SEl nmessage when accurate

statistics flag is ual to 1, unless herein the
frmgeﬁe_mfes@neéam_ﬂagh equal k9 { dndisaipsdhe presenag efidhe frame rate

L@%ﬁ%{gﬁoﬁﬁ@%@éhﬂb I v\mht IE%P[P k()aq1.1a| el ﬁafhﬁssghﬁessage. A

In U S of S per secona,

vhlubl®indidatés ¢aat thé ftdme rafer |afx&nm7bncfm tHe scalbblel layer with layer
| ayer w th Ia%/er | D _ecmal é , 1 n any one-second

th Ul tad dswnet Presertis RS 'r’Bﬁ%%Getu me. WO

2006/ 108917 PCT/ F12006/ 050136 19

frm_size_info_present_flag[ i ] equal to 1 indicates the presence of the frame size

information for the scalable layer with layer ID equal to i in the SEI message. A
value 0 indicates that the frame size information for the scalable layer with layer

ID equal to i is not present in the SEI message.

layer_dependency_info_present_flag[ i ] equal to 1 indicates the presence of the
layer dependency information for the scalable layer with layer ID equal to i in the
SEIl message. A value 0 indicates that the layer dependency information for the

scalable layer with layer ID equal to i is not present in the SEI message.

init_parameter_sets_info_present_flag[ i ] equal to 1 indicates the presence of
the initial parameter sets information for the scalable layer with layer ID equal to i



constant frmrate_idc[ i ] indicates whether the frane
rate of the representation of the scalable |layer with
wo 2006110897 equal to i is constant. |If the val ueP©f/F12006¢050136
frmrate as specified in belowis constant whichever
tenporal section of the scalable |ayer representation
is used for the calculation, then the franme rate is
constant, ot hervvl se the frame te i's non const ant .

Val ue denotes non- constaﬂ franme.r val ue 1

icihs ! messras. a%Yaf‘Pé)n'Q icates thak ihe,injt P?ﬁi@ﬁ*@(éﬁts information
r

ko shoBdRlor Wil U7 S IBrASE . o SEI mogaage

the range of 0 to 2, inclusive. avg frm_rate[ ]
Trhainmaalesanamtaweetageférs doghose paranetenisets ibat taabestransmitted

E‘c Z‘fﬁond' I?hthe bi t stream of the representation of
g g?é’ \ﬂ??fsﬁ'%er ID equal to i. The
semantics of avg frmrate[ i ] is identical to the

FRemédsageompBorinig Rayer 3 érb‘fbﬂreatcﬁ:[i I 18y8T- 66MsIeNeE sy fag[i],
characteristics SEI nessage

lyetrcanstratnit sei i ftaglf | dgyer&ceaﬂaamt@eﬁ_ﬂae[ Eks herein
[a?@r_acﬁn%ﬁ'% gﬁyeérec‘t?_re Sie%rﬂ?laggf"‘ "?‘?&AT'%EB'%HH'%"%{“% profile and

[evel tomplisncly ofrthe d:wtstaeamrm‘ thexepresentatioh, Lofispalable layer with layer
[Eﬁcrobl oqkf of a odeﬂ frame ]Ln IJ; Lepresent ation of

gaualipdn e sgmantics oflayes Ripfiley EU toi.

' th

B Btk S0P T Rayer cohstRaike sbtt O o
tatyer _rmstram’ntmtiz oftagifi ]tlayers canhsirdint_|said: flag( t Iy anddgyer_level idc[
ID eqyal,.t hori zont al and ve
bragdtiEntca g e SEmARRsT PORTRNEY s, obefaint S6td bt
b@ﬁﬁﬁﬁﬁﬂ wetly flagfcérf&réirﬁpsé&f fla@'é@ﬁistr@fntt s&or aﬁﬂ ll’é\ﬂﬂ idc,
region représented by the representation of t

mspegtivelyl unless herein r@yt%rgqetﬁbl gam being the rbltshseam qfdhe
| ] i
L Eob R 0B reB B % et o TheTunrc 15 o

| uma sanples in the scale of the highest spatial

depenhddrioynid[ | fghd merwbdtdhj_lei/ell i pave éqlml WDlep'egBérhcy'ld bnd
ﬁyvethe wi dt h and hei res

ect | vel y
BEPHoRIEPY! fesprav e Al VAT DBGE niBelscatati ey wih layer 1D
géugﬂh@ iscal abl e | ayer WO 2006/ 108917 PCT/ F12006/ 050136
with layer 1D equal to i, in luma sanples in the
scal e of the highest spatial resolution.
avg_bitrate[ i ] indicates the average bit rate, in units of 1000 bits per second, of

the bitstream of the representation of scalable layer with layer ID equal to i. The
semantics of avg_bitrate[ i ] is identical to the semantics of average_bit_rate in
sub-sequence layer characteristics SEI message when accurate_statistics_flag is
equal to 1, unless herein the target bitstream being the bitstream of the scalable
layer representation.

max_bitrate[ i ] indicates the maximum bit rate, in units of 1000 bits per second,
of the bitstream of the representation of scalable layer with layer ID equal to i, in

any one-second time window of access unit removal time.



num di rectly_dependent layers[ i ] indicates the

nunber of scal able layers that the scal able | ayer
wowaok/10sayer 1D equal to i is directly dependeneCDRI2006/080136

value of numdirectly dependent layers is in the

scope of O to 255, inclusive. directly_dependent_| ayer

iddeltal i ][ jJ ] indicates the difference between

t he Iayer | D of thejth scal ﬁlelayerthat t he

| abl t.h | | di
sca 4 bgf{n_d)éeéaﬂimc[ﬂ I §a1e,§y\glpe lé?g']ae ?rﬁgw%?qt@éf{tpe regresentahon

?ﬁﬁﬁggﬁﬁalﬂ Pé\phrm?géﬂ e?I‘a ngslq%ﬂ ;so constant. If the value of

ent num_|I
aeg|_fpar | e&rtetasrspm:iﬁedl inldlow i$ cpnspilantswln|ohedectﬁmmorahsectlon of the
equence

SSTBG Vet MireSentelG i5 MSRaNRr I wBlowiiioh, e the frame rate is

&bﬁﬁah@/@chehﬂsé%é' frafd rateNist néﬁ-‘&:oﬁé‘fa%ﬁe‘@ruesgt denotes a non-
id delta] | ][ j i ndi cates the val ue of

ceonsipat amedate aalual1 slenotes f consiant frames@jeemcévalue 2 denotes

AR diotcbet MndiFPEINT oS gl o Rl 6oL vaiue of

tondlaniFrameRate Istindhe ramge of0 to R incissivenar am‘:‘t er Set
id_deltal i ][ j ] indicates the difference between
the value of the seq paranmete r set id of the

th
aymfrraj_ragehldéne@at%ﬁhsr@{eéagg famaeatenis Wnitsf fjfﬁm?ﬁ ger second,
SF thd Blt&PEA A rofstﬁﬁer‘eﬁrégen'i%l%nooﬂ&é]ablﬁ' I'égé} wﬁﬁelggt&gﬁgregual to i.

par aneter set. niti sequence neter s
H'bgi seinignticsr adr evgi frmagatepdii nﬁ; s dtdendut:alt he thbuesemhantics of

%’pparﬁgﬁtg;étgslsgs@q aﬁgqj%gceu%yﬁé él@ggé@ o CSE message when

hB&%f@ts'té?c&tlc?@' fI 8 to TWnIé%’héR#in&l@d?Hrg&PE‘i’tﬁtl‘éafrﬁ‘ Being the
sub- sequence or nat i on message i ndi cates the

bd@teeamlfiﬁe smabledam repreqmrcatm whi ch the current
access unit belongs. To map sub-pictures to scal able

e o 200 e BTG 17 Bo el S0l o RO Dl fum  wictn, i

AeRraloties, Of e lcoded Htarn@ g ithE repicseptationr 6f ey edealsle layer with
set and sljces are needed to i dentify whether a slice

layepHgeaual 1 inot i on- constrai ned slice group set.
Al ternatlvel Yy, We can deS| gn a sub-picture-|evel SEI

Ergm 5h' Erfb{s fis 1] T@B!seﬂ ifcEatls CAQY RlaxiniiA( height, in
macroblocks of a coded frame in the representation of the scalable layer with
layer ID equal to i.

horizontal_offset[ i ] and verticial_offset[ i ] give the horizontal and vertical offsets,
respectively, of the top-left pixel of the rectangular region represented by the
representation of the scalable layer with layer ID equal to i, in relative to the top-
left pixel of the overall region represented by the entire bitstream. The unit is of

luma samples in the scale of the highest spatial resolution.

region_width[ i ] and region_height[ i ] give the width and height, respectively, of
the rectangular region represented by the representation of the scalable layer



layer _id 5 ue(v) } Wen present, this SEI nessage
shal |l appear in the sane SEI payload containing a
wWoraobaesoconst r ai ned slice group set SEI nessageCEHRAI006/050136

i medi ately succeeds the notion-constrained slice

group set SElI nessage in decoding order. The slice

group set identified by the notion-constrained slice
group set SEI nessage is calkgd the associ at ed sllce

of the sub-pjcture | nformation

r se

WitbByer Dagwali o |l Wi sapiaids dydhe 5544 olrige Highest spatial
Is,%z& e | ayer to which the coded slice NAL units in

the associated slice group set belongs. For another

exanpl e, support of the signaling can be achi eved by

nben_flrecitynidependenth tayens]i in]gingimmtm parr@eemérscaablealayers that
eader . rslle aln ,n fi

Mt seilobimdaer il iader I ed B i s Tbefd defEnidhiidn, (e value of

hi EirbcwE fd%@@hﬂéﬁt ﬁﬁbér@fs ”hhﬁe stepé enDne 258 FRNEsivel)

the signaling is not supported by t he codlng t echni que

or standard, 2? t he si ginal ing is supported but not
ﬁ\f%%tb/nﬁepgﬁld@’ﬂe ayerddsdeliald 14 demdfqaé%s .t% differgnceetween the

cag% k ai neghé?fth §? ﬁ%bl‘p‘n {agéfﬁ{d%g@e ggﬁ{alBl ne '{helagb%? gqual toiis

dlnecﬂWd‘eperiden‘t @nrahd $.p€he flayert IDoof thd dméd:tly/\depesmiemi-iomgscalable

thethr e kinds qf subp-se ne ssages in the
Bver RCequilic (ortay_feperiars VeIt 9o Do, 105917
PCT/ F12006/ 050136 22 Therefore, it is inportant to

AURPHIL sehIparamiitePlset MRiNLBAPT TEILON iddidates the MBhber of initial
Acttal 'y, even if the Tnformation is available in the

pequenacecpatanetensets farededoding the representatian|a the sqalable layer
hel pful for servers that are agnostic of

W@hﬂ%yerc@o?%&?*%l’ The scalability structures in

bel ow are desi gned |n the way to be usable for all

P 88q OparaArteblset vd cidtapt ried(rs,j Henpwlicates d the value of the
consi dered as an extension to the |1SO base nedia fi
sed.rarameder_sel dd ofiha jthiigitjal BRAYRNCGE R amgier setlien decodlng the

r@fgéerhtaﬁ&? f’?néﬁ&ﬂg%l% p%?‘?ﬂ \ﬁﬁﬁ %Q}Jﬂgﬁ%‘%‘ﬂda? tc??(Ffﬁg)éQLI’}?l et6 0.Ifjis
EHnger tharo0f anih seqr paametee sebsdadeléaloif ][§ ] indicates the difference
between the value of the seq_parameter_set_id of the jth initial sequence
parameter set and the value of the seq_parameter_set_id of the (j-1)th initial
sequence parameter set. The initial sequence parameter sets are logically
ordered in ascending order of the value of seq_parameter_set _id.

Mapping of access units to scalable layers is signaled using sub-sequence
information SElI messages. The sub_seq_layer num in the sub-sequence
information SEI message indicates the layer ID of the scalable layer to which the

current access unit belongs.

To map sub-pictures to scalable layers, a new SEI message is defined as shown
in Table 2.



Sanpl eToG oupBox (per track) with a grouping_type
equal to "scif. This Sanpl eToG oupBox i nstance nmaps
weambh/1esampl e to one or nore scal able | ayers. AEEFI2006/050136
scalability information for each scal able | ayer is
stored in the corresponding sanple group description
entry (Scal abilitylnfoEntry) that is included in the
SanpleGioupEEscriptionBox of ouping type 'scif.
ical bl|lty i nf tion .incl es | ayer 1D, profile
R Aesian, ISpsim ?e Ut PaRging Jnto P&}F%Pa@Pﬁﬁ%tﬁtsa%ﬁ’wcﬁ"%s are
S I
HERIRTED Kprtly itthe 08 sifg Bepnd 6 2oRRNBR Consified ice group
agt. MerrmKNelyAWeamgede&gh aeeutf-pilcb.;refleveb Skido sigred thae layer ID.
hi gher layer. A value O indicates the |owest |ayer.
ie PQLng and presentation of a |layer is independent of
§e i gher layer but may be dependent on a | ower
| ayer. Therefore, the | owest |ayer can be decoded and

sﬂf_ﬁSﬂ%ﬂEreldfo(MlemﬁdEﬂtly, decodi ng and prese_nt atijonC | Deseriptor

ue(v)

U

=iala SEeNl g G
| ayer reqU|res t he presence of the scalable Iayer
itself and all the |lower |ayers on which the scal able

We‘?’[) ﬁ%gerqytggst :S}’%I é%%%)géegh%% Wdﬁ{‘tthel Qa?n%e SEl payload

oontahim?gl a hetienadoabtrainedysiiceagoupi setcSEY rmafssagdl anzi:trhmedlately
R B SND oSis) S Soseton oo
T . g t

?ﬁe Q%esgf&@é sgfs .q&gﬁllﬁg%sy%hewngcar:\ ggpgﬁ‘élﬁeaeﬂc% {;i;/deb set SEI

ormat can nf oEn

meskage sisPcalléd dhevasBmiatedi skite egBoup $Tetam’a RheeBoly-picture layer
Fr anesi z ﬁ@g Rect Regl onBox, BufferingBox and

%@ﬁ'e Definitions of these boxes are as
shomn in Tables 3 and 4: Table 3 Box Types: "pflv',
idyet rid inditateés the ldygrab. of thé@ﬂ@alablé)léyﬁar to whitePthe coded slice NAL
Cont'ai ner: Scal abl eLayer Ent r}t/) ot her data structures
Nﬁﬁﬁjmfbﬁ)ﬂssmla@ﬁhﬁhqetgfoug set belomgst i | eLevel Box
contains the profile and | evel that the scal able |ayer

S : eBax [ :

Fﬁf’%ﬁﬁﬁ%% rl#,o?%qﬂogf‘% YohBindehF YL ERiefQ b tAS following
method using sequence parameter set and NAL unit header or slice header.

Signaling in file format

The signaling information may not be present in the bit stream for any of the
following reasons: 1) the signaling is not supported by the coding technique or
standard, 2) the signaling is supported but not present, 3) the file format
specification disallows including of some information in the bit stream contained
in the file format container, for example, the AVC file format specification
disallows including of the three kinds of sub-sequence SEI messages in the bit

stream stored in media tracks.



FrameRat eBox contains the franme rate informtion,
FranmeSi zeBox contains the spatial resolution

w0 nfoenesat1 on, BufferingBox contains the bufferPCT/FI2006/050136
information, LayerDependencyBox contains the |ayers
that the scal able is dependent of. Anobngst the boxes,
the BufferingBox is an abstract box, a file fornmat
derived from | SO base nedi a % le format shall define
%nbuffer informati on data str corglng 1o

eralonendt IfoHapOrianiclor suRp stg,p@ |og cfgot%@o'ﬁ qrgation |n ? le format.
?&:ﬁﬁi‘ﬂ I &y gﬁoff the ﬁﬁéﬁr’?’étl&ns%ala%9|lﬁolbame'ihe OFflt §ﬂ')égﬁ1g fohRave the

opti ohal boxes 1s not present escr

infiéronatini available indila éarmaiss hhl@fuhfgmwve&:mlahareeagmsiic. of media
T'&Ie 4 class Profil eLevel Box extends Box( pflv'){

& Pgﬁ%@n?%t(l6) profileldc; unsigned int(16)

| evell dc; wunsigned int(32) reserved = 0; } class

Bhé ettty etiueifes B teldW tdre Jdesidhed Bngé way (t8De usable for all

avgBitrate; wunsigned int(32) maxBitrate; } “class
calable éﬂd&%&tﬁe%ﬁ( heneg cpyld fempgﬁderedqa%@p extension to

Fé@rﬁoé: ent ?%ﬂ;erfov& gﬁ&d |Ibn|{ifemﬁcfa§| n%@ﬁg%%gt)pe brand ‘svc1’

unsigne

exnh eadsseldds (indioate' that thmextgne@mbéé@)n arfim.w dt h; WO
2006/ 108917 PCT/ F12006/ 050136 24 unsigned i nt (16)

g A g‘n I'be{ élguﬁtﬁss ‘fég&ﬁl @%q@cﬁ( ,cga ng|dzse5q 5 qne instance of a
SampleToGroupBox (per track) with a grouping_type equal to 'scif. This
SampleToGroupBox instance maps each sample to one or more scalable layers.
The scalability information for each scalable layer is stored in the corresponding
sample group description entry (ScalabilityinfoEntry) that is included in the
SampleGroupDescriptionBox of grouping type ’scif. Scalability information
includes layer ID, profile and level, bitrate, frame rate, buffer parameters and

dependency information.

Again, each scalable layer is associated with a layer ID. The layer ID is assigned
as follows. A larger value of layer ID indicates a higher layer. A value 0 indicates
the lowest layer. Decoding and presentation of a layer is independent of any
higher layer but may be dependent on a lower layer. Therefore, the lowest layer
can be decoded and presented independently, decoding and presentation layer 1
may be dependent on layer 0, decoding and presentation of layer 2 may be
dependent on layers 0 and 1, and so on. The representation of a scalable layer
requires the presence of the scalable layer itself and all the lower layers on which
the scalable layer are directly or indirectly dependent. In the following, a scalable
layer and all the lower layers on which the scalable layer are directly or indirectly
dependent are collectively called as the scalable layer representation.



unsi gned int(16) vertical -offset; wunsigned int(16)

regi on-wi dth; unsigned int(16) region-height; }
wabmbnesot7 cl ass Buf feri ngBox extends Box(' buf f PGY/F12h06/050136

cl ass Layer DependencyBox extends Box( | dep'){

unsigned int(8) entry-count; for (i=0; i <

entry _count; i++){ unsigned int(8) dependencylLayerl d;

} class Scal abl eLayerEntry() 5 t ends

1o A S 5 e e .
b

brameSizkBoky afeRiReg@onBax, BuffefingBoxl and LayerDependencyBox.

r SizeBax();. [/ optional Re i gnBox(); [/
bfitERaF oF Biksbedtegalie @ Showrb(p s 3 and 4:

Layer DependencyBox(); // optional } The semantics is
Fablkead | ows. The layerld gives the identifier of the
scal abl e layer for which the follow ng information
describes. |sFgsLayer equal to 1 indicates that the | ,
ERAIBPE | A irs B ne §Fnul afTi%y @ stadanl ePtEGs) 1der
FayerinerheSpitadtieeamdatay umi rtbér whitehsieanrtbees
msancated aé any byte aligned position. A value O
bodigates phat the scalable layer is not an FGS

ayer.

ProfileLevelBox contains the profile and level that the scalable layer
representation is compliant with, BitRateBox contains the bit rate information,
FrameRateBox contains the frame rate information, FrameSizeBox contains the
spatial resolution information, BufferingBox contains the buffer information,
LayerDependencyBox contains the layers that the scalable is dependent of.
Amongst the boxes, the BufferingBox is an abstract box, a file format derived
from 1ISO base media file format shall define a buffer information data structure
according to the buffering model specified by the video coding standard. For a
certain scalable layer, if any of the optional boxes is not present, then the
described information is the same as the highest scalable layer.

Table 4

class ProfilelevelBox extends Box(‘pflv’) {
unsigned int (16) profileldc;
unsigned int (16) levelIdc;
unsigned int (32) reserved = 0;

}

class BitRateBox extends Box(‘bitr’) {
unsigned int (32) avgBitrate;
unsigned int (32) maxBitrate;

}

class FrameRateBox extends Box(‘frmr’) {
unsigned int (2) constantFrameRate;
unsigned int (6) reserved = 0;
unsigned int (16) frameRate;

}

class FrameSizeBox extends Box(‘fmsz’) {
unsigned int (16) frm_width;



| sSubsanpl eLayer equal to 1 indicates that the

scal able layer is fornmed only by sub-sanples of the
wa@200plies1bei ng mapped to the |ayer. The i nf or nBCT/BRO@IV50136

whi ch sub-sanples are included in this layer is

signaled in the Sub-Sanple Information Box. A value O

i ndi cates that the scal abl e Iayer is formed by the

sanpl es bei ng napped to the I?% WO 2006/ 108917

¢ an

PCT/ F12006/ 05 file d levell dc specify
he " BFatY & qé;%I eve? Pgrthpect ively, with which the

Eigssst ﬁee&'pegiomg%g 68l ablse. | axgr fepresentation is
Sta 1 VAB) tHAL eotHav eseAsBe; average bit rate, in
b| thslﬁl@’fedt fvec (b|6t starearpalobtfdre;scal abl e | ayer

semdat ol o) meeBPirafelgi ves the maxi num bit
aggglgrfeﬁl Bit's, o]?egtlﬂ%hﬁll?%‘?r eam of the scal abl e
E\}gytrac’ge ragg'eBntf%&! nﬁ%lx exgé(nésl Eg Wlbng W of one second.

gonst ant Frane Rate i cates Whether the frame rate of
Eba?sssﬁgfeqwbleﬁedd@}{@ﬁaoxr&& 8seMAal QR ﬁi constant. If the
valutei@fed taneiRasergscspeci fied in belowis constant
whifelhe Vet0; alt%ﬁpmbogetct ion {of the scal able | ayer
;epr eSEHIEET o il ® dﬁg%l?ﬁje%ﬂatyﬁél%al cul ation, then the
i S const ant rvvl se the frane rate

ST eET a0 elbte s fron GG ARE F P ok e )
ratLﬁlslé{IaildUEntl sgdengt-esaa constant frane rate, and
valwmeighdenot @3 idvatlateris not cl ear whether the frane
r ate g Const § htISS’FHéagP&IeE%Yeéf const ant FrameRate is in

ned
t he L anits 08 Xt(psf i nchisione: frameRate gives the
averiagecdroame rate i n uni bsciehafranes/ (256 seconds).
Al [FrafnAlatgR¢t @ /i n t he sabmbloeal ayer presentation are
algeljﬁjﬂfSB%‘dgunt in t/ OPWPEPI ation. In the

llrfg1 s’ the nurmeg @_L]Tgnﬁfarres in the scal abl e
I amﬁzeﬂre@pﬁ@eem@ta on. Aj optSlot’lE]E presentation
timestanp of the first picture in the scalable |ayer
representation in presentation order, and t2 is the
presentation timestarrp of the latest picture in the
scal abl e | ayer f)r esentation in presentation ord

Thﬁﬁemqfﬂ'&ﬁéﬁéﬁefo weal helayeeld glves e Wratifienof iecscalable layer
fﬁ%q&ﬁt%b%?%ﬁrgﬁgﬁmaqh é%%@ﬂég Vglsge- z(efrg |n:j|12:?at es

unspecified frame rate. frmw dth and frm hei ght
@ngLayesrpequame tindicatesi thatn thedsc¢alablé layegtis ,a ifine granularity

scalable (FGS) layer, the bitstream data unit of which can be truncated at any
byte aligned position. A value 0 indicates that the scalable layer is not an FGS

layer.

IsSubsampleLayer equal to 1 indicates that the scalable layer is formed only by
sub-samples of the samples being mapped to the layer. The information on
which sub-samples are included in this layer is signaled in the Sub-Sample
Information Box. A value O indicates that the scalable layer is formed by the
samples being mapped to the layer.



| uma sanples, of a video frane of the scal able | ayer
representation. The term "franme" is interpreted in

W b@esesye7 way as in the SVC codi ng specifi catiPCT/FiMD6/050136
2006/ 108917 PCT/ F12006/ 050136 26 hori zontal offset
and vertical -offset give respectively the horizontal
and vertical offsets, in |lunma sarrpl es, of the
top-left pixel of the rectangz# region represented

atlon inrelative

%’Jﬁqh'gﬁ "glf'g?'lﬁﬁ%ﬁge@fv Heopels ang Ipwel; @ﬁneé&%'yem@dﬂfhich the

I
?E%cf%bﬁ?&#g?ﬁ%aléﬁlé | rerehﬁe%g%étg?‘\r/lg%r%esﬁect i vel y the

wi dt h and hei ght of the _rectangul ar region
aegﬁlyamwgwswwet averagel bibirate, 4y &it/s, epfr theehitstréam, ofi the scalable
of the sane scale of the overall region

I‘aé(ﬁfé%[gﬁ? ‘t he hi ghest scal able |ayer

representation. entry_count gives the nunber of

ATHxBiteste givdsthd alaxiiiinmdbit pALES, in ISlEPeofi@BDiisteam of the scalable
%yves t he Iai/erl d of a scalable Iayer on which the

ef epresenrigfian inanyige windgw @fanesegondndi rect | y
dependent. The val ue of dependencylLayerld shall be

Gﬁétlaﬁf %%Ra‘i@%ﬁ@é?éé QNHgthéPGihé Ufrafidt r %alo?bﬂgmlée scalable layer

ayer e representation of the current scal
fepresentation rie conlstanhr Hsthecealoé oft frameRataldse spegified in below is

bRl ShichayEE 2 LTHPatAL Section At te! RedanRuiaysr raiaeentation is
ﬁsé?c:l FéHAE Clcutatitns theiPPriPamk T %Bédr%[ﬁﬂxoth%ﬁ;i/iéﬁdcﬁe frame rate

Box(' subs', version, 0) { unsigned int
isnnery-consiant. VaiueiQ penef@s q neo~cqnstarérftanye caigntvalue+4)denotes a

Cona, PR, . 343 SR SR il ARG BpbF hbBler e frame
ratg |§u&m;mhtemnhmue1 d)ffbohstahfF(r‘éﬁféRalé is=inlihel range of 0 to 2,

inclusive.

frameRate gives the average frame rate in units of frames/(256 seconds). All
NAL units in the scalable layer presentation are taken into account in the
calculation. In the following, C is the number of frames in the scalable layer
representation. t; is the presentation timestamp of the first picture in the scalable
layer representation in presentation order, and t; is the presentation timestamp of
the latest picture in the scalable layer representation in presentation order. Then,
frameRate is calculated as follows provided that t; = to: frameRate = round(C *
256 + (o — t)). If t4 = 1, frameRate shall be 0. Value zero indicates an

unspecified frame rate.

frm_width and frm_height give respectively the maximum width and height, in
luma samples, of a video frame of the scalable layer representation. The term
“frame” is interpreted in the same way as in the SVC coding specification.



unsi gned int(32) subsanple_size; } else { unsigned
int(16) subsanple_size; } unsigned int(8)

wGivsaole _priority; unsigned int(8) di scardabdEFI2006/050136

unsigned int(32) reserved = 0; } } WD 2006/ 108917

PCT/ F12006/ 050136 27 } } In an exanple enbodi nent

the first 8 bits of the 32-bit reserved field are used

to signal the scalable | ayerﬁ' dentifier of which a

sub-sanpl e belongs to, i,e. t | ast . syntax el enent .

aewtgﬁeﬁaew%?fema&qftﬁst SR EB@P@PBY@%"EG grizontal and vertical

nt:ed,i : e 18l [ d 4¢n ) ;

PIESEN i iirfa, SaRpec: of Mle® (OpWTE | HRET drghie?) rectangular region

raprreseited dy the scalabla[@yer eepresestajipoy in reladiveitgtia topgleft pixel of

i n other file formats.,. If it 1s.su rted in the IS

4 QVael redio e SEntid by theitighds SRR Blg Feprerentalion.

d_erived file format s_uch as MPEG 4 fi!e format, AVC

fadién fwidtmtananeb _%éﬁgﬁteg}i/@rmsbecﬂmy IthY ORide andaMeight of the

developed the following SVC file format (AVC FF Arml%

tRotanguian regipn Jepresanted diva the |seatabiedayerarepiggertatign, in luma
i.ned L, | i.a: £ : :

SGb a1 P e ek Scalk, 6P a8 SVerd Hofion, (dhrb o dTBly by fihe highest

scalable layér reprasonitatipmus  series of video franes, or a

ti me-conti guous conpressed section of audio. In hint

tg{lt‘a}i_zqsﬁqq@ gglggﬁéggg%r}% etn?r?esfi?lrtngtfél%r\}vi&f; tz?tﬂg. or hore

dependencylLayerld gives the layerld of a scalable layer on which the current
scalable layer is directly or indirectly dependent. The value of
dependencylLayerld shall be smaller than the layerld of the current scalable
layer. The representation of the current scalable layer requires the presence of
the scalable layer indicated by dependencylLayer.

The syntax of sub-sample information box is presented below in Table 5:

Table 5

aligned(8) class SubSampleInformationBox
extends FullBox(‘subs’, wversion, 0) {
unsigned int (32) entry_count;
int 1, 3;
for (i=0; i < entry_count; i++) {
unsigned int (32) sample_count;
unsigned int (16) subsample_count;
if (subsample_count > 0) {
for (j=0; J < subsample_count; Jj++) {
if (version == 1)
{
unsigned int (32) subsample_size;
}
else
{
unsigned int (16) subsample_size;
}
unsigned int (8) subsample_priority;
unsigned int (8) discardable;
unsigned int (32) reserved = 0;



two sanples within a track may share the sane
time-stanp. In scal able video, particularly for
wapabitedorand qual ity scalability, the above CcPCEFROGIIS0136

that no two sanples within a track may share the sane
timestanp is not applicable, because nore than one
picture (e.g. the base layer picture and the spatia
enhancenent | ayer picture) naé share the sane
thestanp If these WO 2006/ 168917 PCT/ F12006/ 050136
8 pictures are made in the sanme sanple, it is not
andy for a server to do scalable truncation because
parsing into sanples is always needed. In the SVC WD
1.0, picture is defined as follows: A picture is

ﬁﬁéﬁ‘é&ﬂn’fﬁlé’@hﬂ)oﬂﬂheﬁf thArst8 iits dﬂ'tﬁé‘ 32t F&%@Nétﬁﬁeld are used to
val ue of picture order count and Dependenc The

gignakihsosealakje Nayerddentifiestefiwhich @ msamp@egelms i@ ites the last

A I L T T T —

fabkeragli ng to the above definition, progressive
refinement slices (i.e. FGS slices) are in the sane
EI cture as the correspondi ng base layer. If the FGS
pble and the correspondi ng base |ayer are nmade in
the sane sanple, it is not handy for a server to do
scal abl e truncati on because parsing into sanples is
even needed for non-FGS operations. Therefore, in an
exanpl e enpeugnedint(@dayerkss  enhancenent plane or the
cor r espondifg Iﬁasiﬁtd@){@g’eﬁléj sqparated into its own
picture. A su%) sanpl e is defi ned as one or nore
contiguous NAL units within one sanple. The first 8
bits of the reserved field in the Profil eLevel Box is

Biftariethodsdan 4156 beRipplicd 2o apPa#t ithe kignaling in other file formats.
i nformati on, such that the syntax is as follows: Table

If iicis suppPFted iin elad B@(f%mrthgn Bds mapirally sepperied @nf@e derived
hl@tfgflrﬁetd&ﬁ %%f/ilﬂf% fd‘*lﬂé'fgﬁﬁgt ﬁ% fl@fo}rﬁ%%rhcfngPP file format.

unsrgne €-conpat i
int(24) reserved = 0;
The inventors have developed the following SVC file format (AVC FF Amd.2)

derived from ISO base media file format:
A sample is defined as follows in ISO base media file format:

In non-hint tracks, a sample is an individual frame of video, a time-contiguous
series of video frames, or a time-contiguous compressed section of audio. In hint
tracks, a sample defines the formation of one or more streaming packets. No

two samples within a track may share the same time-stamp.

In scalable video, particularly for spatial and quality scalability, the above
constraint that no two samples within a track may share the same timestamp is
not applicable, because more than one picture (e.g. the base layer picture and
the spatial enhancement layer picture) may share the same timestamp. If these



profile-conpatibility is a byte defined exactly the

sane as the byte which occurs between the profile_idc
wa@nwoehesset idc in a sequence paraneter set, asPCUBEFI2N@MS0136

in the SVC video specification. WO 2006/ 108917

PCT/ F12006/ 050136 29 The follow ng scalability

information types are specific to the SVC codi ng

format: Dependencyld and Te ral Level Used initial

Baramater sé% Buf f er mforgg jon To store that

it esAre iades iniBeRame sRBWIR dhisotandydar asen@figide scalable

g ?atm éﬁyr?? %ﬁ?lﬁgqmﬁaﬁggg&dalﬁéﬁl neeéi egox Types:

“ddep', “ipns', “sbuf' Container: Scal abl eLayerEntry
l:frth@t$1‘é6Wﬁlhosptoiweusdeﬁnwaadolmws No Quantity: 0 or
1 cl ass Decodi ngDependencyl nf oBox extends Box( ddep'){

AP e bbb B S8EY) N AR 0 Wblon vatue of picure
etdes count bihdl ReperitRingy Be Thexcar rdspondingoNAL @ies sHall include slice
unsi gned i nt(5) nunf SequencePar aneter Sets; unsi gned

NAL( Bnits dereal) shacroblocks of (@ pistufecand possibly additional progressive

e ST [T g%qr erSets; i++) { unsigned int(16)
gaéfquencegar anet er Set Lengt h
bi t (8*sequencePar anet er Set Lengt h)

Aecordirge eathenath areSde fitMidon i prpgréssmesne@nemenms(é}as (i.e. FGS slices)

119]
AU [ sanBr AP 5, B8, Srraspenting bads ayes f ine &3S slices and

ﬂié&éﬁ@éﬁ{rﬂmﬁ Base dy@PaFé made in the same sample, it is not handy for a
server to do scalable truncation because parsing into samples is even needed for
non-FGS operations. Therefore, in an example embodiment each FGS
enhancement plane or the corresponding base layer is separated into its own

picture.
A sub-sample is defined as one or more contiguous NAL units within one sample.

The first 8 bits of the reserved field in the ProfileLevelBox is used to contain the

profile compatibility information, such that the syntax is as follows:

Table 7

class ProfilelevelBox extends Box(‘pflv’) {
unsigned int (16) profileldc;
unsigned int (16) levelIdc;
unsigned int (8) profile compatibility;
unsigned int (24) reserved = 0;

profile_compatibility is a byte defined exactly the same as the byte which occurs
between the profile_idc and level_idc in a sequence parameter set, as defined in
the SVC video specification.



bi t (8*pi ct ur ePar anet er Set Lengt h)
pi ctureParanmeter Set NALUnit; } } class

wE@BnogoeT | ngBox ext ends Buf f er i ngBox( " sbuf' ) {PCT/F12006/050136
unsi gned int(16) operation-point-count for (i =0; i <
operation-point-count; i++){ unsigned int (32)
tx_byte rate unsi gned int (32) cpb_size unsigned int
(32) dpb_size unsi gned i nt (éé) init_cpb_del ay

nsi ned i nt t b_de The iCS, IS
i !qvmg SCGL%B&%’DG Wﬁt yaes @F%%P%CF'W Pﬁxé]er%/témd'"g format:
respectively the scal able |ayer's val ues
Depengrpenigndid ahamangdraft el as defi ned in the SVC
V|deo QMEéI Hﬂﬂer +€006/ 108917 PCT/ F12006/ 050136
30 nu raneterSets I ndi cates the nunber of
sequence para sets that are used as the initia

i‘sget?gfﬁe éﬁggjafformgﬁ{)rgggh?r{et Isnggﬁvs bfog)«ras dggno en%etfned to contain the
RSetoR,aha Belt %ﬁe?ﬁtl#WSBaIeBﬂ#tﬂﬁfoE‘htrMA%érﬁﬁgé&bd n

bytes of the sequence paraneter set L unit as

defined in the SVC video specification.

dabechcePar amet er Set NALUni t contai ns a sequence

paraneter set NAL Unit, as specified in the SVC video

speci fication. Sequence paraneter sets shall occur in

BseEn@rRy of4sY rof 1R anet®ti'set identifier with gaps
ﬁ%ﬁﬁin@ﬂ 0 ?jlablﬁﬁﬁﬁrlginéf-‘ér%rPSFaﬁ%td@Féef%rﬂcﬁBF%%t es

&entmg erogof, pi cture paraneter sets that are used as
f aeSS éigdgl[j%gseeptﬁngemg&cg Mre nﬁa;?nsetBer sets for decodi ng
pi G,{nldli@d:é@l' am@erﬁeatpbemuﬁvéndl cates the length in
bytwesiafed het @) ctapcevparapeter set NAL unit as

defined in the SVC video specification.
class InitialParameterSetBox extends Box(‘ipms’) {
unsigned int (5) numOfSequenceParameterSets;
unsigned int (3) reserved = 0;
for (i=0; i< numOfSequenceParameterSets; 1i++) {
unsigned int (16) sequenceParameterSetlLength ;
bit (8*sequenceParameterSetlength) sequenceParameterSetNALUnit;
}
unsigned int (8) numOfPictureParameterSets;
for (1i=0; i< numOfPictureParameterSets; i++) {
unsigned int (16) pictureParameterSetLength;
bit (8*pictureParameterSetlLength) pictureParameterSetNALUnit;
}
}

class SvcBufferingBox extends BufferingBox (‘sbuf’) {

unsigned int (16) operation_point_count
for (1 = 0; 1 < operation_point_count; i++) {
unsigned int (32) tx_byte_rate

unsigned int (32) cpb_size
unsigned int (32) dpb_size
unsigned int (32) init_cpb_delay
unsigned int (32) init_dpb_delay

The semantics is as follows.

dependency_id and temporal_level give respectively the scalable layer’s values
of Dependencyld and TemporallLevel as defined in the SVC video specification.



pi ct ur ePar anet er Set NALUni t contains a picture
paraneter set NAL Unit, as specified in the SVC video
W@ pmweilésocat i on. Picture parameter sets shall ORPCUFL200%/050136

ascendi ng order of paraneter set identifier with gaps
bei ng al l owed. operation_point_count specifies the
nunber of operation points. Values of SVC HRD
paraneters are specified sepahately for each operation

[ pai nt _count shall be

58%‘25“@9533@# urgfrs%ft%rﬁ%gg g teR e (BETRATCOf 8BQuengR parameter
RO A48 o MR o Enc e )Gy g the

scalable layqgrrepegsemtation.i s constrai ned by the val ue of
BitRate equal to 8 * the val ue of tx byte_rate for
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Bafdiaéter 56t RALAInitt#s déﬂhéWthé@\KJ Yidhd épe@n" chbienval ue
of tx byte_rate shall be greater than O.

2006/ 108917 PCT/ F12006/ 050136 31 cpb_size gl ves th
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con ralned
in &demdmg%rdldRBf parametee st identifierovith gaps beinlgaall‘a\f(féd
V|deo speC|f|cat|on For VCL HRD paraneters, the val ue

5 . * 40 /.6  dpb sj
PG eP e etitSels lnofBes Iretnuhenon Pick i daafetsr sets that
bﬂa u8bd & tHY Infifal setSF hiblupé J%gﬂﬁn%iert MS%ﬂ'd%@bémbaﬂﬁ%r scalable

representation i s constraine he value of nmax dec
fayareeprasenrtation. equal to M n( 16 Fl oor ( post_dec_buf
size ) I ( PicwWdthMs * FrameHei ghtl nWMbs * 256 *

ClSAEP R TpisSEikBholh, hetBies BT Tehbf{in ke B Mg ptlAE barameter

bt NAL ainit, ascidfirridzia the $\UD bidelozspeefficationsame
operati on poi nt shall conformto the constraints set

rofijl level of the bitstreamof th
B 81"3 AEAMeies e‘mlé@érﬁ%ﬁ'aﬁ a.mptur%p??rameéﬁr &Pifé!A'— Unit, as

B&cifi&d i é@? %Wdé@%ﬁ?ﬁ@c?% U higRiref a?'éﬁi ‘t’% sét§ SHA occur in

pre- deco fer Irst brt

ascarxhing orderanf gpardreeter iset wlentifenwiih gaps rbemgwallowed

pre-decoder buffer of the first access unit. It is in
tstream

units. of a 90 k clagk. .. The

98%@8%"?'2?&”%3?@%‘@% ihe Symeer of RReq €%80Wst\4§'ues of SVC
HRD pafdmétess are specified separately for each operation point. The value of
operation_point_count shall be greater than 0.

tx_byte_rate indicates the input byte rate (in bytes per second) to the coded
picture buffer (CPB) of SVC HRD. The bitstream of the scalable layer
representation is constrained by the value of BitRate equal to 8 * the value of
tx_byte rate for NAL HRD parameters as specified in the SVC video
specification. For VCL HRD parameters, the value of BitRate is equal to
tx_byte_rate * 40 / 6. The value of tx_byte_rate shall be greater than 0.
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scalability information of the scal able Ilayers are
Ak deast yonehsetsafinealues tafidx eyte r rate| eptesizer and tdpbasizer of the same
t he hi ghest al abl e cate ri'n nd
opgrlpf Rt At e 1€ 4 codRiraiite e oy thihrstlEand level of the
BiRsthetiia lof B SSalableqager reprsdBntatih. parts do not need to
be redundantly stored. In addition, using boxes is

flexible in the way that if nore scal ability
inite sP=delay, gl\@&wﬁw&numedcaﬂahsebeéweenythedunec;é‘oarﬂyal in the pre-
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theaprebldecaier daffep bf theofirst acd:'é%ndnt lleigeh uhits \offiial 30 th clock. The
scal abl e | ayer of the stream coul] d be of grofll
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conpliant with L1 @21, the server has to check the

init_dpb_delay gives the required delay between the time of arrival in the post-
decoder buffer of the first decoded picture and the time of output from the post-
decoder buffer of the first decoded picture. It is in units of a 90 kHz clock. The
bitstream of the scalable layer representation is constrained by the value of
dpb_output_delay for the first decoded picture in output order equal to
init_dpb_delay as specified in the SVC video specification assuming that the
clock tick variable, tc, is equal to 1 / 90 000.

In the following, some motivations for the storage of the scalability information in
file format or bitstream are presented.
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lth A f tracks f
RRERSE: piRfordble hodiube OMERMSR hamER e Rlindreds of fracks for one
scalpbletstreamyi on- of -i nterest (RO) scalability as
required in N6880. Decoding of different scal able
er resentations. requires different. buff
TS ThpiBe: ol an s Brctdied ol skl 1616 s A prolpicy E8fcept. The
Sélrﬁw@rémjrb@ﬁ a8sighe providésd Zé}QGéléggﬁthNéiﬁT bF%@%h§5ﬂﬂe3@nappmg
33 receiver/decoder of a scal able |ayer representation
imferoration andalsadhe sgalpbility @y@bmfwgnaﬂom@‘\tbe £calable layers.
|n|t|al del ay, both are hel pful to inprove end-user
g t
ar Hidr aﬁgﬁghc&-{_gﬂg F%T%abéréér({%gwe gcl%:ialﬁlltg ikt &H\%’Elohaé‘fefh% scalable
lagpr&sawtexaoﬂy thiet sammenas theoemlrbyeléerfawarty stneaﬂn bouke highest

re n uired. The l.ayer dependenc
SEAgPRalGH B FAIS00ARG A 0SNG ihe oscalgbiiyeinformation in
Hﬁf@?@rﬂsc?ﬁfo\hai BUREs,! RY8E anﬂrhﬁ%ﬁ | 46 o n‘é%dttﬁeoe redundantly

stream reqU| res corrp ex | ml enent ations.
stoaéd.elrf laddlt@namsing boyes dal flexible tin. théhwayu hh!anfrrmorenscalablllty
is.afi

wh I I
iPSincaan i noededdf Sop-e etly dpofhRy Y ravin seun pares in the

gambledgroupiicderipion Batryr uncated at any byte ali gned
position. Conventional " codi ng techni ques in AVC (i.

not the new SVC extensions) can be npl oyed
Assuaing et assisgaming §grveengs StQi?d lﬁ;ﬁ?@la Sttﬁam of profile P and

BRBFE T BIEH FhlsbR cBe P RSl Fear BEICts of BRI, PF g1, and e
Mefndn@atfow mﬁuwehmﬁt f kzed@mdenamﬂnpimmma\tlirble@m Is silpler than
AVC file forpmat. ggilrerrent and

3 figserer spraph@st L@ tt@géewmr aewsstpjeeéme Video content to
BV 0 3 SR8 LARASHE oIOG8 A 1o check tr
sieéamwwhethegithere inav scalableclayer thed is mompdianpith TT@#1, e.g., by
?uunt%nr? et a ?\yl Sthetical” e ef'eenuc:teI | Idéggdéror M‘u'c IQurﬂ%ses additional
implementation and computation complexities to the streaming server. To have
the profile and level information signaled for each scalable layer enables the
above applications with a much simplified server implementation.

The bit rate, frame rate and frame size information are naturally needed for bit
rate, temporal and spatial scalabilities. The region information is useful to support
region-of-interest (ROI) scalability as required in N6880.

Decoding of different scalable layer representations requires different buffer sizes
and buffering delays. The presence of buffer information enables a



The decodi ng dependency information is included in the
NAL unit headers of scal able extension |ayer NAL
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nmedi a- aware network el ement or the receiver know the
i nformati on of which scalable |ayers can be
di scarded. To assist the nedi a-aware network el enent
or the receiver discard unneggssary NAL units, the
rjﬁa?%pi n& betvvee t he gﬁ’ od| ng enden%% i nf or mati on
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tompkix |tﬂ1ﬂaemenfanbn'at| on by anal yzi ng the bi t stream
However, that requires the server to be nedia-aware

ndtodoonthefl bi tstrea nal ysi s. ling i
TP R ahIE Siiem crARLIBEM S6rIBBIG o LR farmatians didicated whether the
§éefl§8l@ Iﬁﬁer i§-Pfine ?@:’rﬁjl rﬁg’scéféﬁles n%’S)" Ia&@ﬂ tﬁ%%ﬂ%ﬁeam data unit of

tiple alternatives eam based
whichsear béitriuncgtedrdt@nyehyite aligeed pesitionr ough nul ti pl e
SDP descriptions wherein each SDP description

?ﬁ BT 58Be Yot IRV OB, ol g TR £ Bkensions) can be

vt tc)’%i‘,hlev'éhROI%@Idlbln?' teeg wyalusﬁi@;ommrpe@nﬁramed slice
none of the alternatives one alternative

grRipesetst hewsupydhetenisra keqieemgntclin Segtien 4opichIp8BBesaying that
{r{]egggﬁi‘ n@%qﬁrmépsﬁwlﬁ be 5&@&8%@@&@)@&0%{%%0@0 file format. To

e recelving termna

rrpedlthisi taqedreateit cand to duppertethe Re malatxi:lnwi;nhultanseously, sub-
that result in that different alternatlves

§@’|"‘8Lﬁﬁ’ﬁ?@"?¥f§hl‘s fngededs piaceriher Rass lavey (he %Q@r%gionhand the
bhhén%ﬁ‘ﬁ?nt i er K{tﬁﬁt | negsi Fe J%é()edfo BQQnrtﬁ&eégYﬁé $ample. Thus,

Into ere cast/b cast groups,

sehz-@ioteneslayarsermrhb@ ublmecblbatms Phepasene al ternati ve.

Using this nethod, the available bandw dth for each
f| cien For

Fif 1datioliha, BbaBdencip nsdindliant & felyded . g Bla, Bl Roaders of
SéaaBlet &eASIBR layer NAL units. In some applications, it is desirable to let a
media-aware network element or the receiver know the information of which
scalable layers can be discarded. To assist the media-aware network element or
the receiver discard unnecessary NAL units, the mapping between the decoding

dependency information and the scalable layer identifier is needed.

Due to fact that a scalable layer representation may not use all the initial
parameter sets of the entire stream, to transmit all those parameter sets may
cause a waste of transmission bandwidth and a longer initial setup delay,
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| ayers are transmtted from the server side. However,
WO oobhesde7 i s nore than one mnul ti cast/ br oadcast PQr/BIRM6/050136

the server should present through the service

announcenent what alternatives are avail able, such

t hat each receiver can choose one alternative service

to subscribe. This can be ac %eved, for exanple, by

using SDP in a sjmlar manper¥as in the unicast case.
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tetecamsmissien maybe aisede Signating ef initialqsarameberdsais der each scalable

Bives FeitendiElion Sofkesing s 6tlef. 16 4167 br§abf for eskivapto get the
Fiyinstioney RaRiiif tRnbitstredr! HoMbvebamat s&qifiethe server to be
streans are transmtted. In this case, with the sane

media-ewere Bnd 4o dasan-theoilypbitstraam aoalysis. does not need
to know the different preferences of different
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g Eecevingdoitting| HasPspsanirionege BLinecalleiatives, yEpng altemative
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available in the server and the efficiencies of the

bandw dt hs available in the receivers. As noted above,

imawitionstbeoagicant applicatignspbess maybereeeivingi taveinaisoal different

b&@ét&ifﬁfeS BhAM-AM BIFRPLH! RefiBIR! SoHdifor® MAt Rlsifit® AP different

nedia 1or carrying or havinhg conputer-executabl e

alterinaticés ofha O?trbreladaaﬁedwelaumrugﬁéreat m@ﬂ\_/i?@ ﬁfmﬁinalg_sunhhis case, it

conput er -readabl e nedi a cap be_ any avail abl e nedi a

mﬁ%’swﬁ teﬁwéeetgeer&cweas Ind@ Qifferent multisast/Broadeagt groups, and

RO e $aBh 9ol SR I KA orfle. rebineebigyethod the
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magneti ¢ di sk storage or other magnetic storage

Egﬂ{,erﬁpltig{a%tﬂg%a%gﬁr g|[E>EuO;|>I W evl\'gllncrz]allC e kl)'gcéJi\S/((aelds tsﬂare the same

alternative, similar to the unicast case, the relevant layers are transmitted from

the server side.

However, if there is more than one multicast/broadcast group, the server should
present through the service announcement what alternatives are available, such
that each receiver can choose one alternative service to subscribe. This can be

achieved, for example, by using SDP in a similar manner as in the unicast case.



desired program code in the form of

conput er - executabl e instructions or data structures
w@nwembioch can be accessed by a general pur poSECDFI2006/050136

speci al purpose conputer. Wien information is

transferred or provided over a network or another

comruni cati ons connection (either hardwi red, wreless,

or a conbi nati on of hardvvireg or wireless) to a
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theoseryer dgesl et aeed do fvoiothe diffeeant pirefereness eindifierent receiving
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ifernsatiineiiro@giP sefhce bhadsmedrmemdsssh treit tAE Ferdivehcmaonclude
a_storage nedia 102 containing a file 103 which

€.g9. a.s
whgthariisis abletn decadecany ehibediiernatiesr ding to the
present invention. The file 103 is transnmitted as one
| a i
IheratiRe FOTREpUP B Ao tL avRlad oy, *THEF 1o hgre may be
braultiplg aneticast/bodadasst groupsc einveesne loé the gmup83aliitite receivers can

50 e et BT n o R o
i¥Garddnté 9P #Hd ocefed ﬂ?ﬁ?gﬁmt@?er%‘? af ﬁlf’bbr‘ng}hed rtnﬁ’(cehod may

i nformati on and sone other 1n ormation inc ude_ int .
be pised(te)glomally optireizeibath ithe @finignayeef the handwijdtheaailable in the

SENEAhd e BcHbiES Gfthe BN ARR avafanip TR Fetefibrs "

conput er- executable instructions, such as program

Asdoted above cembydireents vittin ithe seep&vf kiesl present invention include
envi ronnents. Generally, program nodul es | nclude

Pmﬂramegrodq%gpmi,s"&pew,erd@ﬁﬂ_@h'@nmﬂiajéeracarwing or having
Eéﬁmpﬁféﬂ cuﬁ%b‘?e ibgﬁ‘ﬁctgﬁ'{sf U HRER Whith#bs t §pkSd Rbreon.  Such
Inprement particul ar abstract data types.
Computersreadaibletrabdia camsihe any iavaiable anediaithatschrdbé accessed by a
structures, and pr%gireﬁm nodul es represent exanples of

Brteah A EBaeS 1or hRdel RUTBOSR GGRer e Bre IOl ‘Sxample, such
EompLRFGEadShI8 MediHBan RYmprisd RANERENC EFROM, FEPROM, CD-
executabl e I nstructions or assocl ated data structures

ROM or other optical disk storage, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to carry or store
desired program code in the form of computer-executable instructions or data
structures and which can be accessed by a general purpose or special purpose
computer. When information is transferred or provided over a network or another
communications connection (either hardwired, wireless, or a combination of
hardwired or wireless) to a computer, the computer properly views the

connection as a computer-readable medium. Thus, any such connection is



represents exanpl es of corresponding acts for

i npl ementing the functions described in such steps.
wsedosmende7 and web i npl enentati ons of the preserPtT/FI2006/050136

i nvention could be acconplished with standard

progranmm ng techniques with rule based | ogic and

other logic to acconplish the various database

searching steps, correlation éteps compari son steps

and deci sion steps. It shoul d38l so be noéed t hat _t he
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be exhaustive or to limt the present i nvention to
AReexanepliesel aosydtemsial whish, thentnvenrtien fGanabe @ppligdds depicted in

t@ur’ea“ 'ﬂ{bssﬁtgnpgérééhé@s {rgnér\aﬂﬁﬁ% r\}el?q OalkWP{l‘élf'\ I’}ahs e.g. a storage

achi'ngs” O m practice O

pfeglie 02 reontdining. aTfiR amowmt@mane a Cinedlizn sm@m encoded
described in order to explain the i nci pals_of th

EF%Q!QHIQ ihihehpresient é@]‘fﬁﬂ“ﬁ’@ ﬂ-lhﬁcmﬁc 3 @pHﬁP%@i‘!ﬁ%a? cP"e or more
$|§ﬂ9|setc9rbe.n%lf\hbllkeq0hns C?%fEa hdLHE! Ebrh JH“@atBheﬁSmOrk In the

vention I n varlious e ments and wth vario
nmetvdrk cHi4 dhereasaar be saligateway 1051ewpm:ht rexdives thaee file 103 and

ontenpl.ated. For exanple, th des of
B 10 &-51@ Bro SHBIEING PhOEMaTRTHRE Qdepntrol of the MMSC
@O?SWtr%@eﬁB?HOBf&fn trSEélQéa{hes%?d SIELG) dé&b%VQﬁe Scalability
is applicable to all kinds of sca ab|I|t such
mtﬁ@nrmatlonsa;raad someiather infasmatioatingjuded gtﬂueamgmal(g), and
quality (signal-to-noise) scalability. Further, many

R R RS BREIT S BB A A S0BS S088h may bo

impleaTEnted an Grietamibddinfeng e 36 ippdgraes Progidtoimcluding computer-
pr ot ocol (SDPZ Real -Time Strem ng protocol (RTSP)

axecutakle; Hiptiustions.i SHER @S MEBEYB| Codes| pxec by computers in
ABRRIAGHO LA RETFHBHRO0S/ G5y, HogGr) Mo iude rotines,

programs, objects, components, data structures, etc. that perform particular tasks
or implement particular abstract data types. Computer-executable instructions,
associated data structures, and program modules represent examples of
program code for executing steps of the methods disclosed herein. The
particular sequence of such executable instructions or associated data structures
represents examples of corresponding acts for implementing the functions

described in such steps.

Software and web implementations of the present invention could be
accomplished with standard programming techniques with rule based logic and
other logic to accomplish the various database searching steps, correlation

steps, comparison steps and decision steps. It should also be noted that the



1. A nethod of encoding a scal able data streamto
i nclude | ayers having different codi ng properties,
W@ 200d/10891'hod conpri si ng: produci ng at | east onRCT/EKR@06/050136
of said scalable data stream wherein said at |east
one layer is characterized by a coding property,
wherein said coding property include at |east one of
the follow ng: - Fine granula ty scalability

i nf tion; - Region-of-inte RO) scalahi]it

WRF nrﬁ?lmment a@gbmgg I @Ss'&sz?pdlﬁé ﬁ\‘?f‘ﬁ ?/sdﬁtended to
entsih Qéé‘%g%?ﬁé‘rﬂﬁﬂ?ﬂs ugfngraﬁé 'o?r}gol%“ﬁ?es o'f@oﬁ‘tW%:re code and/or
par a ter S and si gnaling said at |east one

hatdwaraiimhplemeentatiens, mtd/mroenmynpnbfmerregelwsgcrhamlhaiunputs
is readabl e by a decoder wi thout the need to decode

. A hod d |
88 foadifen 5%fintior ot Srbed Biants i ghecpPeft Tivecddn ps been
Predieftdd 65+ PErpeEEs 't ilustidtidhiadd dekeritioh.S# @ not intended to be
signaling is performed within a bit streamof said

exhaugive Qratcallgwtrt@snpregenwrw@mn@a tef thenpregisegfoam disclosed, and
eRYRBG0 2R AR ol RESIAE il TYAY 51 BebBike teachings or may
er en I ng pr oper i'es accor tocC

bbeamtrresiafrdrrs lpgmicean ittse mesérﬂrmanrt hi The, efmlb@dlments were
format capabl e of storing said scal able data stream

ghosenang, &&S@f'b%&erqﬁj t9 epiainghe rikcipals peihe peesent invention
HA4 itdI5rakfOR raapgﬁgﬁd}gto m%héf)l‘ércﬁ'fg s gd Wgtrﬂi Qﬂ%tdtﬁi? r%% present

according to erein sal gnaling 1s
aivehbars in satnausiempodionerits anal wmmvagouamwlfﬁiﬁsiﬁsﬁ.ﬂﬁe suited to

EET ULE 26 0 8917 PCT/ F12006/.05013
g@a?%’@i’ﬁ?f )9'3?14)5’6‘?98 l??%‘a Qr AAPMPIe 'QE?‘%F@F' %ngmﬁoa'fments of
{he' prefent! wﬁmn"ﬁéﬁ‘ hﬁ%ebéeﬁ” ﬁl"(‘e?r,(]antéd’r +r%o§tly for temporal scalability.
fgs_layer flag| ] pic_|ayer ]

H@wervegl Itbnslagod;c:ablea’@[ ail Kinds of |s|calabiI@yAe$uch as spatial scalability,
cor%a foral E:aiab‘f‘%l, and quality (signal-to-noise) scalability. Further, many
transmission protocols can be applied with the present invention. Some non-
limiting examples of the transmission protocols are Session Description protocol
(SDP), Real-Time Streming protocol (RTSP) and Session Initilization protocol

(SIP).



decodi ng_dependency_i nfo presentflag[i]
bitrate info _present flag[i] frmrate

wo ndoe/1psoesent flag[ i ] frmsize_info_present PCEE[2006/050136

| ayer _dependency_info_present flag[ i]
init_paraneter sets_info_present flag[ i ] if
(profile level info present flag[ i J) {

| ayer profile_idc[il layer _ceggstraint_setO flag[il
| ayer constraint _setlflag[ iJ

I @{%{ nstraint_set2 flag[ii |ayer_constraint
set _IMSgg[ii reserved zero 4bits /* equal to 0 */

L%@%ﬁ%%@fﬁ%ﬁ piresent :‘Ifaéfleicogl) n? dependency_id[il

tenporal level[ i ] if (bitrate_info_present flag]

i 11) { A &eghdd tof aatn@bdinnga se¥labld datebtréarh to inicfude layers having
(frmrate info present const ant

ﬂiffﬁreratt@‘q‘lrtﬂ:Prqpentleswgldfmﬂthp@tce[n{nrlswg} if (frnsize
' nf 0 ?F&ﬁﬁmgqqéﬂ I@Q%;Dbnél al¥{ar f§§5‘@c§i§ﬂ)leb5ta”§’t?edﬁ| NWhédein said at
Ieast one layer is characterized by a coding property, wherein said coding
property include at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets, and

signaling said at least one layer with said characterized coding property

such that it is readable by a decoder without the need to decode the entire layer.

2. A method of encoding a scalable data stream to include layers having
different coding properties according to claim 1, wherein said signaling is

performed within a bit stream of said scalable data stream.

3. A method of encoding a scalable data stream to include layers having
different coding properties according to claim 1, wherein said signaling is

performed within a file format capable of storing said scalable data stream.
4, A method of encoding a scalable data stream to include layers having

different coding properties according to claim 1, wherein said signaling is formed
at least according to the following table
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SES Ty coh¥oraak Is¢d ig]  pr 0t 0col (SDP), Real - Ti
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(SI'Byer chnsthAinieéth@de(0f decodi ng a scal abl e
I eam lapel woitnipt aét3 ifegst one | ayer  having a
r operdsgryedsarad4hitet*raal .o OMfpri si ng:
layer level idc[i]
}
if (decoding_dependency info present flag[i]) {
dependency _id[i]
temporal level]i]
3
if (bitrate_info present flag[i]) {
avg_bitrate[i ]
max_bitrate[ i ]

}

if (frm_rate info present flag[i]) {
constant_frm_rate_idc| i ]
avg frm_rate[i]

}

if (frm_size info present flag[i]) {
frm_width_in_mbs minus1[i]
frm_height_in_mbs_minusl1[i]

}

if (sub_region layer flag[i1) {
horizontal offset[ 1]

verticial_offset[ i ]

region_width{ i ]

region_height[ i ]
}

If (layer depdendency info_present_flag[i]) {
num_directly_dependent_layers][i |
for (j = 0; j <num_directly dependent layers[i|; j++)

directly dependent_layer_id delta]i][j]

}

If (init_parameter sets info present flag[i]) {

num_ init_seq parameter_set minusl[i]
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w@b@scacteT i zed by a codi ng property, wherein SBCTFI2006/050136
coding property include at |east one of the

following: - Fine granularity scalability informtion;
- Region-of-interest (RO) scalability information; -
Sub- sanpl e scal abl e | ayer inf#®mation; - Decoding
dependency |nformat| on, and - Initial paraneter sets,
and si g| or sy hus Y1 4,9l d

characteriz ze‘d_ﬁ;adgdw_ga;g,ﬁ_'aaeget Mi_derb[Gjhat 1t 1S
readabl € Dy awilemadsd phh&audet mbmsieed to decode the

entire [ayer for(WAGY & muni pie pirehdio det fmifids e [; jeQnpri ses -
exam ni g sai dinit @l projarpataypet dydelyd[ i 8] | east one | ayer:;
SUBSTI TUTE SHEET (RULE 26) WD 2006/108917

PCT/ F120806/ 050136 41 - determ ning on the basis of
sai d exam ni ng whet her the decoding of the layer is

SSI b} e nd i det er,ni ne h ' ' ‘
Besi ohanel bl hiarlide o GIEbR Eatb ofted] o iRERHL Joyerd having
rraitffeféhwéodiﬁgOﬁnoplrt@ssea&@bh@ et daist r'5awhereth usla'lﬂgs@haling is
Ieast one e havi ng a codin rolﬁerty aCCQ{,dI n
cPaiferned %% §|t§?{hﬁm'ﬁ§f°ﬂaﬂfPW§°g§§Pﬁ B & ERRE iR 'H “Scalable
aghiatstdagam of said scal able data stream wherein

sai exam ni ng conprises exam ning said bit stream
9. A nethod of decoding a scal able data stream

h 031 b8 31l RS bR M RS r
pedsdm% :pe@%ewtnésh aocardinglte dajmtwmpgbskad tlanstnissiorgpsdoadl is one
| abl e da re whe n sal X | . .
BhiHE OB ST SERFOY DB SIRIOB PRSI Dt Boa Tigter Streaming
1BroidedreRiTes) ahd draginitaliatshahbRgREIPp L T eam

including at | east one layer having a coding property
according to claim7, wherein said signaling conprises

gﬁgls-??étﬂ%ﬁéaé%?ae@ﬁﬁ@%%gbﬂlg ddta SHBafPh RSP atEL Adne layer

having a coding property, said method comprising:

receiving at least one layer of said scalable data stream, wherein said at
least one layer is characterized by a coding property, wherein said coding

property include at least one of the following:

Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets, and

signaling said at least one layer with said characterized coding property

such that it is readable by a decoder without the need to decode the entire layer,
wherein the method further comprises

- examining said coding property of at least one layer,
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WD 2006/ 108917 PCT/ F12006/ 050136 42 scal abili ty
i nfo( payl oadSi ze) { numlayers mnusl for (i = 0; i
weooaaedliayers _mnus |; i++) { fgs_layer_f| aB{1/F12006/050136

sub_pic_layer _flag[ |] sub region layer flag[ i

profile level info present flag[ i

decodi ng_dependency_info_present flag[i] bitrate_info

_present flag[i] frmrate inf® present flag[ i ]

frmsize_info_present_flag[ i ] |ayer
depende'&l‘e&’erhﬂﬁlﬁ?%rﬁﬁ%nba&bQﬁ[éaﬂld exBifiniRg VHERh&Y theCliScoding of
info present f ee rofile level info

present fhedpyer B ppayb MU rf| b isddgterminedathat the decoding is
constraifteiphet 0_flag[ i]

layer _constralnt_setl flag[ i ]

| ayer combt:odmgtsa:rbaaeéd;ta:g'[e layér. | ayer constraint

set3 flag[ ii reserved _zerodbits /* equal to 0 */

| ayer _level _idc[ i ] }

| 8( decadhsthodajfenrdeting 4 eéalamématsn%bﬁghclumr{g at least one layer
dependency id[ii tenporal |evel[ i

(BRfings & ORI reRel Acceiing 19 claimt 53t siapaling having been
MB&einidftGithih & bit stream of said scalable data stream, wherein said

examining comprises examining said bit stream.

9. A method of decoding a scalable data stream including at least one layer
having a coding property according to claim 7, said signaling having been
performed within a file format capable of storing said scalable data stream,

wherein said examining comprises examining said stored scalable data stream.
10. A method of decoding a scalable data stream including at least one layer

having a coding property according to claim 7, wherein said signaling comprises

at least data formed according to the following syntax
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} if (frmrate_info_present _flag[ i ]) {
constant _frmrate idc[ 1 ] avg frmrate[ i ] } if
w@ ooaniesore i nfo_present _flag[ 1 ]) { PCT/F12006/050136
frmwidth_ in_nbs minusl[ i ] frmheight
in_mbs_ mnusl[ i ] } if (sub region_layer_flag[ i ])
{ horizontal offset[ i wverticial offset[ i ]
region wdth[ i ] region_hei 44[ i ] } If (layer
_depdendencyi nfo_presentflag[ i ]) { num
di rect| Yy UEPRRCORI sl i8MEES T 1 fOr (I = 07 ] <
num di r 6CT gk GRAERIBRE Tayersi 1 |, J+F )
di rect | Y ORPERGEIE= shd ilbrs nfu@BRGaf T 11 J | J It
(i nit_pdramedsahyes@hg il nfopresent flag[ 1 [) { num
init se|ar arut pic Iset fing husl 1 |  SUBSTI TUTE SHEET
(RULE 26) Went?@dgioh 149801lael HCT/ F12006/ 050136 43 for (]
= 0; j 4= nemftelkvehinfamstent Sefilminus 1 [ i ]: j++ )
i ni t_sed_padesrging depsedengydinfierresaft fagllil | ] num_
i ni t _pi d_pamifrate mfo pratentfiagid| [ | | for (j = 0; | <=
num pi ¢ |par Awbeae infeprepmpflaglal [ |1 44 )
i ni t pi c |pardWhsizg miogpresept faelilar 175 1 13
1

layer dependency info_ present flag{ i ]

init_parameter_sets_info present flag[ i

if (profile level info present flag[i]) {
layer_profile_idc[i]
layer constraint set0 flag[i]
layer_constraint_setl flag[i ]
layer_constraint_set2 flag[i]
layer constraint_set3 flag|i ]
reserved_zero_4bits /* equal to 0 */
layer level idc[i]

;

if (decoding dependency info present flag[i]) {
dependency id[i]
temporal level[i ]

}

if (bitrate_info present flag[i]) {
avg bitrate[i ]
max_bitrate[i]

}

if (frm_rate_info_present flag[i]) {
constant frm_rate_idc[i]
avg_frm_rate[i]

}

if (frm_size info_present flag[i]) {
frm_width_in_mbs_minusl[i]
frm_height in_mbs_minusl[i ]

}

if (sub_region layer flag[i]) {
horizontal _offset] i]
verticial _offset[ i ]
region_width[ i ]
region_height[ i-]

}

If (layer_depdendency_info_present_flag[i]) {
num_directly dependent_layers|i ]
for (j = 0; j <num_directly dependent layers[i ]; j++)

directly dependent layer id_delta[i][j]

}

If (init_parameter_sets info present flag[i]) {
num_ init_seq_parameter set minusl|i]
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} 11. A nethod of decoding a scal able data stream

i ncluding at | east one |layer having a coding property
w@ewenaiomny to claim 7, wherein said signaling PGI/FI2006/050136

performed within a transm ssion protocol capable of

transmtting said scalable data stream 12. A nethod

of decoding a scal able data streamincluding at |east

one layer having a coding praperty according to claim

11, wherein said transn ssion protocol is one of the

group of—Sesspqu=§ Q‘ﬂﬂnpkéq ddraﬁ‘lét&l‘lsgplqrus\lﬁ'-])w—h) Reat =TI e
St ream g Pr Ot RkTleq phvhmbibr S0 Sg@piI]Q] 1 NI Ll al T zation
pr ot ocol TS Rum 4,,& p,@pmh@t@pseorm"qeqdpl ng a scalable
dat a st eam I#BQl H0HjRGnad_pic Gaahet@3e higyselli |; javi Ng a
codi ng pr oper t witasc€ piranérer dedDidCledal N1, sai d signaling
conprisiing buffer information, wherein the nethod
conprised: - exanmining said buffer information to
determ ne the anmount of nmenory to be allocated for

matory A tngheR, o fRcofie + BfelBAB ARG VR L ARIED b East one laver

SheGiAg bocbdﬁbUSﬁJp‘eﬂyeééc&ahﬁgnﬁo Slaibd eT eWhefc‘élﬁ“ Qéid sxgnalmg is
properties, said encoder ri first conp

si ng
f@erfprme@dwmyw attrare%mesenep } capaléla. ef E@'&?rfﬁ'é#fw aaeascalab'e
sﬁ erein said at |east one layer is
characterized by a coding property, wherein said
codi ng property includes at |east one of the

92 bikted of pEFedhd Hrefhiubit 468 i il ATk one rayer
Swhavingal @ocﬁﬁ%'rﬂbb@rt ¥y aceording abnalkirm1, SUBETh Tééfdj_: transmlssmn
SHEET (RULE 2 WD 2006/ 108917 PCT/ F12006/ 050136

D@e@apdgsmme deecgoURIAr PRESION; D%‘%ﬁﬂlpt‘on IPRPtOrRl (50! Real-Time
P %ﬁ%@ﬁ“ay% P?C%IB?% | (RFSP} aﬁ@ &udionq mag f;ﬁbto%bg(iﬂbz ng

sal sal d'characterize |ng proper
such that it is readable by a decoder mnthout t he need

tq3Q%\CPnde?hod ?decodl § a 3¥&lhble data stream including at least one layer

having a coding property according to claim 11, said signaling comprising buffer

information, wherein the method comprises:
- examining said buffer information to determine the amount of memory to
be allocated for decoding; and
- allocating the determined amount of memory.

14.  An encoder for encoding a scalable data stream to include layers having
different coding properties, said encoder comprising:

a first component for producing at least one layer of said scalable data
stream, wherein said at least one layer is characterized by a coding property,
wherein said coding property includes at least one of the following:

- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;
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15. An encoder for encoding a scal able data streamto
i nclude layers having different coding properties
waecwonaiony to claim 14, wherein said second CcPOPBREEI050136
is configured such that said signaling is perforned
within a bit stream of said scal able data stream 16.
An encoder for encoding a scalghle data streamto
i ncl ude | ayers having differé%t codi ng properties
according to claim 14, wherein said second conponent
i's configurexcsying dephdsmdydnfirgafibhéhd S per for ned
wthin a file format capable of storing said scal able
dat a st r eamnitigl pargmetes seitsi andr encodi ng a scal abl e

data str [ leay [ ' 2N odj .
pr operttai ggggaiogodro ﬁ?ﬂ r?égﬁ to f@rl gﬁiﬁaﬁﬁd %]\#%rlg?%; g@ﬁdgg@cgh%%de”zed
c aopingepropery soct tratitdsl raadzable bata detodies withali thg rieed to decode
per f orn q within a transm ssion protocol capabl e of

%gpﬁr?t Y- sai d scal abl e data stream 18. An encoder

for encoding a scal able data streamto include | ayers

having different coding properties according to claim _
143 whéWeeEosigr dorgencdiigr a seplablmpataseiseam de dnaludeslayers having
19 f di : a d

RS Rl Podie e R A" 1 SRR, BB scon
s @bthpoeedtisrconfigyredsiuch that daid signatimg snesrforinad within a bit stream

receivin i cal abl e data stream  SUBSTI TUTE SHEET
( BLFRUsSR IR SRR, T, her F12000 050136 45 &
second conponent for identifying at |east one layer in
said scal abl e data stream and readi ngt an indication

adSoci ANeRNGAdER TXapnrodifged sgplaplesdaladstrram ¢ dduds layers having
WaRHere Mt %ﬂdﬂw&?%é@ﬁi@éo%éérﬁid Ctb“‘é:?a?mat1z1,¢9\ﬁ1'érémesgfd second
the followmng: - Fine granularity scalability

i sooweaenbis confiagd suchfthatraaid sighaliROs) pertoaimaii wittiy a file format

| CRBAR s gl R BIRRAR, s I i
paraneter sets; a third conponent for determ ning

mﬁ ther said decoder i s capabl e of decoding,_ said )
| dfer BASIFOIRT Lol eNcoBion SeABls Bta SifgAm 10 include layers having

different coding properties according to claim 14, wherein said second

component is configured such that said signaling is performed within a

transmission protocol capable of transmitting said scalable data stream.

18.  An encoder for encoding a scalable data stream to include layers having
different coding properties according to claim 14, wherein said data stream
comprises video data.

19. A decoder for decoding a scalable data stream that includes layers having

different coding properties, said decoder comprising:

a first component for receiving said scalable data stream;
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a fourth conmponent for decoding said layer if said

third conponent determ nes that the decoder is
w@eapabbe1pf decodi ng said | ayer based on sai d PCDHI2NEH/050136

property. 20. A decoder for decoding a scal abl e data

stream that includes |layers having different coding

properties according to claim 19, wherein said data

stream conprises video data. 451. A data structure

i npl enenting a scal abl e data stream conprising: a

first b%\éﬁbn@ﬁoﬂﬁbﬁeﬁ%k Rendifyild ﬂleﬁ%d@lapépﬂ%@ld’ scalable data

wherein said coding property includes at [east one
t Breaw| Rodi FRAdIng AMdndjeation asseciatedamdthi saidy layer of Its coding

 Biler WiRrein s biob Bl ithiges Tl et thedfigning:
- Decodi nrg Empegrdemiaytyismmbmmy |nﬁmm€tram\ - Initial
paraneter s | catl ocCi ted W th

a f.irst
said first ﬁsg@.n ?de*ﬁ{?%‘ &_9 Galablity frdprrp
property;. asaeeanmplé %ﬁébl@ﬂaﬁ@fﬁohﬁdilm a Second
codi ng property; and SUBSTI TUTE SHEET (RULE 26) WO

2006/ 108917%@9"%2’@967'%@1/3@0@6"@ f¥ond i ndi cation
associ ated Wi §Pelrﬁ'et§?§§§d | ayer identifying said

second coding p oper A data structure
i npl errarﬂurdgcmmsmdrﬂkfbe d@mrmim'ng asinethec gaiti dgcodercisacapable of

2%1 V\q]relr&sal irst in gltlonls assqciated with a
bPECLiP SRRV, alz?eg&ﬂ%% 80 BYPLORE A 23, A data
structurﬁ)ummpbempahemg fér 9eaddiRy es4lat Ryst P a3ld third component
according to claim wherein said first indication

i detpsmingsathay the towcadw secarabiof dasaBing eaiddewen hgsed on said
S data stream 24. A data structure
bfing EReety?

a scal able data stream according to claim
21 wherein said first indication is associated with a

sg§1 aghsdseg%{:]gp gqgtpggﬁglﬁmg a gca?ab‘?e %atat {REan tﬁat lﬂgluaes %yers having
different coding properties according to claim 19, wherein said data stream

comprises video data.

21. A data structure implementing a scalable data stream comprising:
a first layer of data having a first coding property, wherein said coding
property includes at least one of the following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and
- Initial parameter sets;
a first indication associated with said first layer identifying said first coding
property;

a second layer of data having a second coding property; and
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25. A data structure inplenenting a scal able data

stream according to claim 21, wherein said scal able
wa@ladoa/188912am conpri ses video data. 26. A progrBOT/FI2006/050136

product for encoding a scalable data streamto include

| ayers having different coding properties, said

program product conprising nmachi ne- readabl e program

code for causing, when execut®@, one or nore devices

to performthe follow ng: producing at |east one

| ayer 9fseeahd ifGREASY @sdasiatetlt WRAMaMNIRNE BYeM iddntifying said

| east one layer is characterized by a coding property,

weegasdcosiiPrepartng property includes at | east one of

the followng: - Fine granularity scalability
information; - Region-of-interest (RO) scalability
i 22.0r nAtdaban struetugelbmplenEnéing catcdibide| date rstreafroacedrding; to claim

- codi ng dependency .inf.ormati.on;, and .. lpitial .

AT eBeel seofet R a6 Aomet SRt a ik sBgmygs said soalable
208@/ste8mL7 PCT/ F12006/ 050136 47 signaling said | ayer

Wi th said characterized coding property such that it

is readable by a decoder w thout the need to decode

the enkidas Lavsture %ﬁwleﬁ\e‘?ﬁiﬁgraa%epéﬂgutféta fSHeaRn50driMgdo claim
I havi ng

scal abl e data streamto Incrude layers
d2t fwherein saidifingf indioption iseassaciatadiwitly at file dommah capable of storing

[ [ [ ing is performed within a bit
\é\%qé%&g?%s%tg Sggg able data stream 28. A program
product for encoding a scal able data streamto include
| ayers havi naﬁdi fferent coding properties accordin

g .
t6*cl dﬁ,ﬁa@,str {uFR irAPIeAISAting @ngqualae!gata ﬁ'érﬁﬁm ageprding to claim
Wi hiyheteih | $8dT ffsiBhdieanaP!is & o%{a‘?%d NGt & ﬂréﬁ%i?ﬁéﬁ protocol

f
data stream 29. A program produc or encoding a
seapable of tiansnitingesaid scalableldad@ streg@r s  havi ng
di fferent coding properties according to claim 26,
wherein said signaling is perforned wthin a
t 28ins M skt Btrpciot® implenmpding ea séalhibiardata tstieam aecatding to claim

scal abl e, data strea 30. A program prodyct for
of D oMeIENSae PaIBPE Urla 3reamdRmIRts S Pay or s
having different coding properties according to claim

26, wherein said data
26. A program product for encoding a scalable data stream to include layers

having different coding properties, said program product comprising machine-
readable program code for causing, when executed, one or more devices to
perform the following:
producing at least one layer of said scalable data stream, wherein said at

least one layer is characterized by a coding property, wherein said coding
property includes at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets; and
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stream conprises video data. 31. A device for encoding
a scal able data streamto include | ayers having

waledobaossmt codi ng properties, said device conpPCEFRE06/050136
means for producing at |east one |ayer said scal able
data stream wherein said at |east one |ayer
characterized by a coding property that is different
than a coding property of sai4d scal abl e data stream
wherein said coding property of said at |east one
l ayer ipgl t ; LA e madi s
ar anul SATEUE SaR gy Fplth 38 SarpBrized LGhDFropedy Bfch that it s
Regadable by iarlemodet witRalit)the nakd o Hecgde thiecentime layey. -
Sub- sanpl e scal able [ ayer information; - Decoding
dependency i nformation; and SUBSTI TUTE SHEET ( RULE

2Q). \OA2PfHar i §odudtGof EASEHIRG @58 bl 4fata strBai @l include layers

paraneter sets; and neans for signaling said |ayer o
wiheMinggitereRbseding propedtiesassaidipd o slaim 265 uherei spid signaling is
[ i i o decode

L RSTBRfBT WRpltva Bit SHEGRRY S Sl R ERERE ¢

scal abl e data streamto include | ayers having

di-ff er en ' r [t . or di tp.claim3l1,.

o8 o i brobit MBI ET bhEsAl EL Al i sk A D include layers
sthaeing differeat coding bedpettictosccosdinganclaid. 26/ wihevéinafdsignaling is
encodi ng a_?'g:al ﬂ@l e data s e%mto i ncl ude | ayers
hRErRgNedithin 2 fBHB?H‘gaP&Hf‘p r§iPERg ﬁ%‘écﬁcalaﬂ?{?y dtagteam-

31, wherein said signaling is perforned within a file

format of said scalable data stream 34. A device for
edodi Agrepgsalppduct dat aneediega sealabie date stragier to include layers

BAU R N EEC T AP 0BFH 35 BB P 8 Bhating i
t iperfemed ivithinp otk arssmhissibn sabtbest adapabie datranshitthiegnsaid scalable
35. . A device for encoding a scal able data streamto

i MR8y ers having different coding properties

according to claim 31, wherein said data stream

conpri ses video data. 36. A converter for nodifying a

sSAl ablepiggram sredughfebapeeding @ seajalle daga straam fotiaelde layers

d%%%#igng'rffe?@{tdcé‘u%'d eﬂrbﬁérﬁ‘égnﬁdoﬁiﬂg:to claim 26, wherein said data

stream comprises video data.

31. A device for encoding a scalable data stream to include layers having
different coding properties, said device comprising:
means for producing at least one layer said scalable data stream, wherein

said at least one layer characterized by a coding property that is different than a
coding property of said scalable data stream, wherein said coding property of
said at least one layer includes at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;

- Decoding dependency information; and
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a first conponent for receiving said data stream and
readi ng coding property indicators associated wth

wo a90enesdef sai d data stream wherein said codPEDFI2006/050136
property includes at |east one of the follow ng: -
Fine granularity scalability information; -
Regi on-of -interest (RO) scalability information; -
Sub- sanpl e scal abl e | ayer infddmtion; - Decodi ng
dependency information; and - Initial paraneter sets;

SUBSTI TUTE SF i 2006/ 108917

PCT/ F12006/ %ﬁ}égﬁ%‘gég%cgﬁ‘a conponent for conparing

sai d cathamg for apgidingi sald dayer it $did chapadielizdd esdiph property
a dest.inat.ion oder fo determ ne which |ayers are .
cSUERUEHY b jeadahis hLe dratiet wihoub e noat tprecade he entire layer.
conponent for nodifying said data streamto be

decodabl e by the destination decoder; and a fourth

cS@ponénteyice for gneerlingshgcalable detsi sireamdist ichideelayers having
t Q tinati . de . 3 . er or. _. . . .
i, S5 RSP nel o, o VTSI Spi sgnaing s
f @erformad evitieca Bit streamcafrshicdhgedlable Idatarsts€amwher ei n

said third conponent is configured to renove |ayers

of said data streamthat are not decodable by the

dast i nat Hevice 60 ERE0diRG-a AcaABbizOdaRCSPEs NS ineludlealafels having
wherein said at | east one |ayer is an _enhancenent =~
| sftarentzgoding piopstias aseydmonip taRig &1mvilergine saidh signaling is
saj 1Sy | ayer. 40.
A%ggggﬁ%é %Lnoér)ﬂ%nfgﬁ%{%r%fl%I%Qiadmmgg%g%ﬁg%rpd at | east

one layer is an enhancenent |ayer. 41. A data

structyre accarding t.o claim rejin said. at |east .
o aehefi6e 3h cBfedife charriapls, BAE SPari Y5 s Bers having
plabrent a86dingdprpektesChatdrdify wheiigim 33aiwhéein @art signaling is
one | ayer is,. o )

performed within a transmission protocol of said scalable data stream.

35. A device for encoding a scalable data stream to include layers having
different coding properties according to claim 31, wherein said data stream

comprises video data.

36. A converter for modifying a scalable data stream comprising layers to
facilitate decoding, said converter comprising:

a first component for receiving said data stream and reading coding
property indicators associated with layers of said data stream, wherein said
coding property includes at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets;
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an enhancenent |ayer. 43. A device according to claim
31 wherein said at | east one layer is an enhancenent

wo 200610891 5UBSTI TUTE SHEET ( RULE 26) WO 2006/ 10BOW/FI12006/050136
PCT/ F12006/ 050136 50 44. A converter according to
claim37 wherein said at | east one layer is an
enhancenent |ayer. 45. An encoder for encoding a
scal abl e data streamto incluge | ayers having
di fferent coding properties, said encoder conpri sing:

means e Ve - .
soal auf Sealnd st i ErhodiE, B odtla By ingipators with
I Gapzfmit@etd:frai deytinbtiorm decatiengtopdetpeming, whitle tagiers asadetodable by
C@'ldi ﬁ er% ' n_cI udes at | east one of the

tiRgtion 'granul arity scal ability information;

- Regi Q'i‘hﬁd cbrﬂFSﬁ@ﬁttfo( Rgd)fy gaéeﬁ@'dbté ¥trédth Qb B d&dbdabte by the
Sub-sanpl e sca | ayer ormation; - Decodi ng

ddegineéian ylecoder: andi on; and ~ Initial par amet er sets;
and rre?%uﬁﬂrccﬁ'h &%th@rst?ér&nhﬂmgcﬁéf@tl%oameg data stream to the

characterized co I ng proper hat

r destimakion ljpcaderecoder V\/lthout the need to decode t he
entire layer. 46. A nethod for decoding a scal able
data streamin a decoder, said data stream i ncluding

| 8yer sAhafivatefifbi ATcUNyingOs] RAIHORRIA istans RofhpTEiNaORyers to
conprising: receiving Sald scal abl e data stream

i tasiitatey daepding | aceordiagetol alaém B, ydiedeiscapidbthirdy gemponent is
SE&%@*&?&WQ r&R8LE% g)?érgs of 3 f BhtaCllrét Qﬁétaéd;%dn%r ddboddb by the

codrn roperty, whereln sai
pdeqstmaltlpnlmcbdm*es at |least one of the follow ng: -
Fine granularity scalability information; -
Regi on-of -interest (RO) scalability informtion;

SY- s anpe gt babbraingaie cldimf orwhéien said Bedestitnene layer is an
dependency i nfornmation; and
enhancement layer.

39.  An encoder according to claim 14 wherein said at least one layer is an

enhancement layer.

40. A decoder according to claim 19 wherein said at least one layer is an

enhancement layer.

41. A data structure according to claim 21 wherein said at least one layer is an

enhancement layer.

42. A program product according to claim 26 wherein said at least one layer is

an enhancement layer.

43. A device according to claim 31 wherein said at least one layer is an

enhancement layer. .
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- Initial paraneter sets; SUBSTI TUTE SHEET (RULE 26)

WO 2006/ 108917 PCT/ F12006/ 050136 51 det erm ni ng
wob@bheso1sai d decoder is capable to decode sai BCT/Bi2@06/050136

based on said coding property; and decodi ng said

layer if it is determned that said decoder is capable

to decode said | ayer based on said coding property.

47. A decoder for decoding a soal able data streamthat

i ncludes | ayers having different coding properties,

sai d device conprising: neans for receiving said

scal abl e data stream neans for identifying at | east

oHd. | apeconverieaiadcocingio elafat3v siheesim saidl at lessdiomg lager is an

indication agssociated with said layer of its coding

pPBb@W%%me ®Y<in said coding property includes at
| east one of the followng: - Fine granularity
scalability information; - Regi on-of-interest éﬁ«) i
sdal abfni eneodaf Hmengosing ascslg@blesdafgl dream taindudelpyers having
[ tl o . = [ &gqﬂﬁy infarmation; and -
Iﬁ[tf%ﬁ(%gpgwgpggﬁggt%%dgggﬁs for %ggg'nining whet her
sai d dewader for sprodpeiby eatofeadke oadi lages af dsaid agalableaslath stream,

Ry Bein sl Tt e o RofeTaE e Ben S Rl pberly. wherein
degridsidingpopab lircledesiaaostitthetitte favRingased on

said coding_property. 48. A_device conprising a
decoder f-or Fiecanwgrity scalabdily fermatios; r eam t hat

| nel udes | aRghRnlEhfedtRUY Safift) ifGmRERRET L ! o,

sai d devi ce conpri si ng: recel ver pted td receive

sai d scal-abBebgamplsscalabie layeriifermafiorer adapted to
identify at | eg(?t %ne lﬁ er .i{ saj.d _sc%l abl e data

stream and P88 'H% SRENAII YAt oA A%t ed with said

| ayer of .it mit0gargmeter egter iyd Wherein sai d coding

property includes at |east one of the follow ng; - .

Fi ne gManealor tS9RaliRgasRIf | layer withrsale | G\eracterized coding property

ReGER Rt FERIABH bi Bdebodéah@tiltithe nb8d & §8Edd¥he entire layer.

46. A method for decoding a scalable data stream in a decoder, said data
stream including layers having different coding properties, said method
comprising:
receiving said scalable data stream;
identifying at least one layer in said scalable data stream and reading an
indication associated with said layer of its coding property, wherein said coding
property includes at least one of the following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and

- Initial parameter sets;
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- Sub-sanpl e scal able | ayer information; SUBSTI TUTE
SHEET (RULE 26) WD 2006/ 108917 PCT/ F12006/ 050136 52 -
wewodisry’ dependency i nformation; and - |nitiBCT/FI2006/050136

paranmeter sets; and a determ nator adapted to

det erm ne whet her said decoder is capable of decoding
said | ayer based on said coding property; wherein said
decoder is adapted to decodeggaid layer if said
determ nator determ nes that the decoder is capable

of decg@di ng. said. |l ayer based pn.said codin roperty.

50, a ESle i, inefier e ool 1€ Babalfif dodfkcBag Rl Fiver based
t on aidesRiitEpropetydasyst em conprising an encoder for

encodi ng a scal able data streamto include | ayers

: ata ! y .
havi ngd%quﬁ"& &atd '36’66i'ﬂ1§ 'Er‘@ﬂi@fﬂ'ﬂég,th§bﬁa'de13\@@ﬁ9@rr is capable fo
c {cSdA1g | oduci ng at | east
oﬁe dg/ée%wé) y%gg?géésggfég&o%m%ga gfpset eam wherein said
at least one layer is characterized by a coding

) > . . . .
PA2EE" Aootiier 8L depRiifig 2 sisHbi BAREarh R HGiF0&E tayers naving
Sdmileadgjt:cbﬂhﬁg! m?penma&j E3: 1l deviBé@'gmpfiefnlg't nt er les:) I ( Rld )
scalability. infornmation; - Sub-sanple scal able |ayer

i nfor nﬁ‘@?ﬂ%for-reﬁﬁ'g%‘&iﬁ?éd a%&ﬂ%ﬁﬁcﬂ‘i‘?ﬁls T¢@8r mat i on; ané -

I ni ti alncBAs Wfdi%htiﬁﬁfgsét fBASk Ene RYRPGh SAPOREMIe i Rlta gstream and

signaling said layéer with said characterized codin _
prasséng an Jodinatiomassaciated (véttu aaiddapsr ef de codivg MiopaBYt wherein

t { pre | : coder for
dE%g&?ﬁ%gﬁgggﬁgﬁ@&ggﬁﬁ%}gﬁ?nO?ﬁff{fO,"ﬁ\g des | ayers
havi ng di fFiae gnanuandtysgalabdipeinforamtionai d decoder
conprising: _a fifth co t for. receivi sai d
scal abl e -da%%.g'ef‘f%éwuef%?&g@sﬁce%%%gﬁ?m?ag%nv
i dent i fyi—”%@&-sbﬁ@‘ﬁé sc%!&oléfl’é%"r infBrniatich; scal abl e data
stream and readi ng an indication associated with said
| ayer of -i tlBecoding dependency information; and ,
- Initial parameter sets;
means for determining whether said decoder is capable of decoding said
layer based on said coding property; and
means for decoding said layer if said third component determines that the

decoder is capable of decoding said layer based on said coding property.

48. A device comprising a decoder for decoding a scalable data stream that
includes layers having different coding properties, said device comprising:
a receiver adapted to receive said scalable data stream;
an identifier adapted to identify at least one layer in said scalable data
stream and reading an indication associated with said layer of its coding
property, wherein said coding property includes at least one of the following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;

- Sub-sample scalable layer information;
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codi ng property, wherein said coding property includes

at |l east one of the follow ng: SUBSTI TUTE SHEET ( RULE
WQ2006\¥392006/ 108917 PCT/ F12006/ 050136 53 - Fi PET/FI2006/050136

granularity scalability information; -

Regi on-of -interest (RO) scalability informtion;

Sub-sanpl e scal able [ ayer infggmation; - Decoding

dependency information; and - Initial paraneter sets;

a seventh conmponent for determ ning whether said

decoder is _capable of decodi sai d | ayer based on
said codi'ngDﬁ?(g‘ﬁ'%?S§Pe% Cy ! flgan?ﬁorb onent for
decodi ng -sainftidl pRIméter s@kdagevent h  conponent
determ nes that the decoder is capable of decoding

sai d | dyleterinalern agaried te dajaimige pyiupbet aidgipcoger is capable of
p f e G d ar i i

DRSO R Y5l GRS BNy By S8 dodor i
dadapiedrio deodile gajsh laper if isaisl, detaintinptos gletermipesothat the decoder is

WREREHS oF o RN B §7EA B BT O RE Broinf e

foll owi ng: receiving said scal able data stream

identifying at |l east .one |layer in sai.d scalable data ,

s 89eant syate i treEting Ancalahe Aaeslinam foa raifeTs spid system
I é?zh%brigﬁgi ts coding property, wherein said coding
property”includes at |east one of the follow ng: - )
FeRengedeiiioaenegdisg al soeiable datargtegamto melude layers having different

Regi:0n-0f - | r Lahility information; -
sgg@‘ﬁgﬁg‘{’%é@%%%ﬁ %’q@%?)éf: 8&% 'gﬁﬁati on; - Decoding
dependency a firstreompanent dardproducting tatdéagteoraizyer of sbisl; scalable

Ol e R oA SR8 i 5P ok JoHESPES @ coang
decodi ggpaayd viten shid olmgdprspemynaftiddidt a8akdst one of the
decoder is capable to
following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and
- Initial parameter sets; and
a second component for signaling said layer with said characterized
coding property such that it is readable by a decoder without the need to
decode the entire layer;
a decoder for decoding a scalable data stream that includes layers having
different coding properties, said decoder comprising:
a fifth component for receiving said scalable data stream;
a sixth component for identifying at least one layer in said scalable
data stream and reading an indication associated with said layer of its
coding property, wherein said coding property includes at least one of the

following:
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decode said | ayer based on said coding property.
SUBSTI TUTE SHEET (RULE 26) WO 2006/ 108917
wWEAN6EIRO0D6/ 050136 54 51. A nodul e for encodi PQI/AI2006/050136
scal abl e data streamto include | ayers having
di fferent coding properties, said nodule conprising: a
first conponent for producing at |east one |ayer of
sai d scal abl e data stream rein said at |east one
| ayer is characterized by a coding property, wherein

sai d coding pr-op?Hey%r%ﬂﬁﬂaHfiﬁ&aﬂbilttggﬁﬂrﬁé‘tﬁn‘ﬁ t he

follow ng: - Fine granularr'ty sca I'hf ormat i on;
- Regi on- of - i nt eReglontGlGhlerastdRal) scalabilityfinformatian; -

Sub- sanpl e scal apl ¢ | ayer inf tian; - codi ng
dependency i nfor gHETS@H?/pq%ﬁSQ?-B{eﬂ%ﬁri'Qﬁor'ﬁﬁﬁg'?reter sets;
and a second conpegétihgfdepefd&ity infimadiol dryer Wi th
said characterized, coding property such that it is

readabl e by a delUiRPa@MESHESBHe need to decode the
entire |ayeg. sadonth M%r?erftqor adegéﬁﬁ’iﬂrr‘f m"etlﬂé?cé’é%ﬂngecoder is
at Y avi ng

a scal able data stream inclu ers

di f f er eapabledif dgcpdiopenid layer lzasied aroshitl €odimgaropenty:and

first conponent .for receiving said scal abl e, data. :

stream a sgc&lﬁi‘ﬂ&omﬂg'ﬁ?mf g‘?r %889‘3(‘9;/?%‘8 é\quregsFa'd seventh
one | agemponefBiéterninesihgt HatdRcodér Radapabit sfdstiotithgsaid layer
i ndi caﬁ)i?on assocjated with said layer of its coding

pr oper P@SEHABSEIHCAHNGY PERGNg property i ncl udes at

| east one of the followng: - Fine granularity

scalability information; - Region-of-interest (RO)

sé&d) abiAl programfrsediat ifermdecodirgua ssalaplecdais sitrgamein aigleeoder, said

i LON; i e i Lo and_.

T T 5 49 RS AT ARG ot

gqiredéth mbn@.rigtm'gtmachigeirdamdajgéhm cfjtmeabf eawsing, when %xecuted,
ecodi ng sajd. |l ayer based on said coding property; an

a %Lﬂftrﬁm@ Uiserp PPB‘S"HQ%BQ'P&"%i d layer if said

third ¢eBMARgRhid scalable data stream:

identifying at least one layer in said scalable data stream and reading an
indication associated with said layer of its coding property, wherein said coding
property includes at least one of the following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and
- Initial parameter sets;
determining whether said decoder is capable to decode said layer based
on said coding property; and
decoding said layer if it is determined that said decoder is capable to

decode said layer based on said coding property.
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determ nes that the decoder is capable of decoding

said | ayer based on said coding property. SUBSTI TUTE
WEREETOORULE 26) WO 2006/ 108917 PCT/ F12006/ 0500GBFI1266/050136

53. A nethod of encoding and decodi ng a scal abl e data

streamto include |layers having different coding

properties, wherein said encodi ng conpri ses:

produci ng at |east one |ayer df4 said scal able data

stream wherein said at |east one |ayer is

réar acterigdib By én%ﬁoi é’rﬁétd%ta ‘@?Fe%ﬁi i $iGke layers having

coding property In east ONe o
f differanthepding Erop@rkgesalsalchnodyiewmmlsmg ty [ nf ormati on;

- Regi on; inte RO LLit for ti -

Sub- St comleRpRRt (PG fprssnd Tt sl scalable data
deheafenoherelf s4ideat least ane IayerhﬁldHa?éct@ﬁie’iﬂBy%r c68ih§. property,
and S|gnaI|ng said at | east one

th s
c Hehedenesaig eadipg droRe b iHplidey at L@aéﬁow at thietfoll@mng
readabl e by enalgientpiitysddai iftBriisash; 0 decode the
entire | ayer ; nd said eCOdP/ onpri ses: recei vi ng
at | east on&egigreef-ivteresl (&@tad:a{albxhtydaiomatwmam

codi ng. propSH By e ser REB PR ChI RO Sper 1y Fncl ude

at | east 0n@e@bdmlg&ie‘p@lnuemw@formaﬁ'bﬁ,eargi anul arity
scalabllltylﬁformatlon - alon-of-interest (RA)
scal ability Inifigl parametss sets; agflp- sanpl e scal abl e | ayer

i nfor mat is@Bond doRGRIHERY HE REGHARA ysélﬂfI%Z@Ptv\'n@ﬂsaﬁﬁ‘éharactenzed

Initial paraneter sets, and 'Si Ing s | east
ore@dingyriopeasty suehatiptdhiaraadabie %m degfidey withoptiheyneed to decode
S%ﬁé‘eh{‘ tla% i's readabl e by a decoder wi thout the need

{0 deco e entire |layer, wherein the nethod

further conprises exam ning said coding property of at

e@mt n%e l a\[ig?{%lad { erdgé%&geﬁagwtghf ﬁga gi)le doafta Ssgflegm that includes
layers having different coding properties, said module comprising:

a first component for receiving said scalable data stream;

a second component for identifying at least one layer in said scalable data
stream and reading an indication associated with said layer of its coding
property, wherein said coding property includes at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets;

a third component for determining whether said decoder is capable of
decoding said layer based on said coding property; and

a fourth component for decoding said layer if said third component
determines that the decoder is capable of decoding said layer based on said
coding property.
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| ayer is possible; and if it is determ ned that the
decoding is possible; decoding said at |east one

wo 200610898UBSTI TUTE SHEET (RULE 26) WO 2006/ 108BQTFI12006/050136
PCT/ F12006/ 050136 56 54. A device having an encoder
for encoding a scalable data streamto include |ayers
havi ng di fferent coding properties, said encoder
conprising: a first conmponent ¥%r producing at | east
one |l ayer of said scalable data stream wherein said
at least one layer is characterized by a coding
property, wherein said coding property includes at
| é&dst dnenadifiod loé eéncbtliingi and decéding aysaalabkr data stream to include

B BB e B i e s
i nf or npkédUEing aDeastibng Ixependgiacataldbl® dart stesim aRHerein said at

Initial parameter sets; and a second conponent for i i
sileasd| PnRy 1averdis) sharaciirizedshy @ crdingc PERRSI Y Wheygimgaid coding
pr, : bhel . by a decoder w thout
tlg)g&%‘éerE dm?l‘gﬁ e%%tbbﬁfémef‘?’ﬁ@m@yer. 55. A device

havi ng a -deCovegrahulariticscatabilijy inforadtinl;e data stream

that inclu .l avers havij di f.feren i. N
properties, gﬁ%i'od]'é@@geﬁ% (Bgﬂ)p??%??{@‘%y 'éfof'ﬁsg?r%conponent
for receivi Subssintblecahlabledagatiafosinatiany a second
conmponent far identjfyi ngn at_ | east, one |ayer in said

scal abl e datcodingLapeaABNGYRArRGtan: anthi cat i on

associ at ed YWifid) fhetet¥els, @hgi ts coding property,
wherein said coding property Includes at |east one of

t he folsignaling:said Bf eastoaa dayer wigh seid abanacteyized coding property

I e AR L ol STb BB e e

- dneadd dgcatiipgoodmpdyes:nf ormati on; and - Initial
paraneter . sets

et noFSETED ablisb e A GIHAU 5p2ablecORiA g <Gu dunerein said at
| qrast bAsedyeN i$ ahdractstizzd By OPRIodihg dRperty, wherein said coding
property include at least one of the following:
- Fine granularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and
- Initial parameter sets, and
signaling said at least one layer with said characterized coding property
such that it is readable by a decoder without the need to decode the entire layer,
wherein the method further comprises
examining said coding property of at least one layer;
determining on the basis of said examining whether the decoding of the
layer is possible; and if it is determined that the decoding is possible;

decoding said at least one layer.
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a fourth conmponent for decoding said layer if said

third conponent determ nes that the decoder is
w@eapabbe1pf decodi ng said | ayer based on sai d PCDHI2NEH/050136

property. SUBSTI TUTE SHEET (RULE 26) WD 2006/ 108917

PCT/ F12006/ 050136 57 56. A signal conprising a

scal abl e data streamincluding at | east one | ayer,

wherein said at | east one |aysg is characterized by a

codi ng property, mherein said codi ng property include

abq| eagt gQee aanEh@cYHéngor eerdaﬁﬁggraa%Hélébl(et Haga stream to

scalability 1n or t1on; - Region-of-interest
stheluglsi Inyers havingrdiffereshcoding srrhpexwplsglds@rmm gomgiising:

i 01 oR e compBGR Spl BrafRTLIAT kst (HL8TEDE] 8 saldKbalable data

Init er 'se Ieas oneé
vvsﬂréramamd\etérarmd eatrleasﬂ cmmdlalygr rsr oh@nabgerizedrtgl amodsmg: property,
coder, W ut t

IS re able b
P8I sabLesing Rionery Mauidesgdedsige ot IIBBInd: v ng
a signal repmédﬁénmaﬁw@éa%mtﬁr&n@ﬁ@ﬁal conprising a
scal abl e data stream i ncl udi ng | east one | ayer,

wher ei n sai BegrpnrcéaafereﬁtéRDb)ys@alah"gy drieinatios i zed by a
codi ng pr.op n%@ operty include
at | east o%éﬁjé g% ﬁlé%ﬁr‘ﬁ%hﬂl nc;eH granul arity
scal abi I i- tyDeocbdmgﬂepemdencymm‘grmatmf andt erest (RA)

scal ability informti an Sub- sanpl e scal abl e | ayer
i nf or mat i"oniNtial BAASRE s%tép@?fgency infornmation; and -

I'nitiah Q@d@ﬂebémp‘éﬁéﬁt f@ndighaliy @ard agydr At L‘ﬁdeéharacterrzed
Wi th said characterized coding property bein

ch
acr)@nmnrﬁmrty suGhsthab i s frasiable by actasqder wthwﬁr}hem@d to decode
%gtgg Qde the entire layer. SUBSTI TUTE SHEET
( )

55. A device having a decoder for decoding a scalable data stream that
includes layers having different coding properties, said decoder comprising:

a first component for receiving said scalable data stream;

a second component for identifying at least one layer in said scalable data
stream and reading an indication associated with said layer of its coding
property, wherein said coding property includes at least one of the following:

- Fine granularity scalability information;

- Region-of-interest (ROI) scalability information;
- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets;

a third component for determining whether said decoder is capable of
decoding said layer based on said coding property; and

a fourth component for decoding said layer if said third component
determines that the decoder is capable of decoding said layer based on said

coding property.
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PCT/F12006/050136

57

56. A signal comprising a scalable data stream including at least one layer,

wherein said at least one layer is characterized by a coding property, wherein

said coding property include at least one of the following:

Fine granularity scalability information;
Region-of-interest (ROI) scalability information;
Sub-sample scalable layer information;
Decoding dependency information; and

Initial parameter sets, and

said at least one layer with said characterized coding property being in

such a form that it is readable by a decoder without the need to decode the entire

layer.

57. A carrier having a signal recorded thereupon, said signal comprising a

scalable data stream including at least one layer, wherein said at least one layer

is characterized by a coding property, wherein said coding property include at

least one of the following:

Fine granularity scalability information;
Region-of-interest (ROI) scalability information;
Sub-sample scalable layer information;
Decoding dependency information; and

Initial parameter sets, and

said at least one layer with said characterized coding property being in

such a form that it is readable by a decoder without the need to decode the entire

layer.
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