WO 20061105917 PCT/F12006/050136 1 CODING, STORAGE AND
SIGNALLING OF SCALABILITY INFORMATION BACKGROUND OF
THE INVENTION Field of the Invention The present invention is directed
Wi HrsgftYder, a decoder, a device, method, data record, nf6dfE2006/050136
computer program product, and system for data encoding, decoding,
storage and transmission of a scalable data stream comprising at least
two scalability layers. Background Multimedia applications include local
playback, streaming or on-demand, cofversational and
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deployment and Iarge scale market formation of each multimedia

@R%ﬁ mrability, different standards are

specified. no ogles mvolved In multimedia applications include,

among 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
duigidaiibentavetion )-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
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lidAOEcaBhiikPRGErd. file format (ISO/IEC 14496-14), AVC file format

(ISO/IEC 14496-15) and 3GPP file format (3GPP TS 26.244). 3GPP TS

M&@gﬁgiﬁes the media types, formats and codecs for the multimedia
messaging services (MMS) within the 3GPP system. 3GPP TS WO
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conversational and broadcast/multicast services. Interoperability is important for
fast deployment and large-scaie market formation of each muttimedia application.

To achieve high interoperability, different standards are specified.

Technologies involved in multimedia applications inciude, among 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.281, ISO/IEC
MPEG-1 Visual, ITU-T H.262 or ISO/AEC MPEG-2 Visual, ISO/IEC MPEG-4
Visual, ITU-T H.264 or ISOMEC MPEG-4 AVC (abbreviated as AVC, AVC/H.264
orrH.264fAVC in this document), and the possible future ones such as ISO/IEC
MPEG-21 SVC, China AVS, ITU-T H.265, and 1SO/IEC MPEG 3DAV.

Available media file format standards include ISO 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



services (PSS) within the 3GPP system. The ongoing 3GPP TS 26.346
specifies the protocols and codecs for multimedia broadcast/multicast
services (MBMS) within the 3GPP system. Typical audio and video
weoling stghidards specify "profiles" and "levels.” A "profile" RCa/BRB&@e G136
algorithmic features of the standard and a "level" is a set of limits to the
coding parameters that impose a set of constraints in decoder resource
consumption. Indicated profile and level can be used to signal properties

of a media stream and to signal the capbility of a media decoder.
Biddghspecimabinativeiotpio et tiess), et d@mokeh siwitthvd streaming

BRI FPaas) JRFAMER SEpasspdipaut ?%E‘Sr?ﬁ‘gﬂgiﬁ@#ﬁ%‘ $82Y46 specifies

cause the decoder to crash, to operate slower thanreal-time, and/or to
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degedinethestaemeRrach pair of profile and level forms an
“interoperability point.” Some coding standards allow creation of scalable
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having different capabilities and/or with different network conditions. A list_
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many multimedia applications _
Some coding standards allow creation of scalable bit streams. A meaningful
decoded representation can be produced by decoding only certain parts of a
scalable bit stream. Scalable bil sireams can be used for rate adaptation of pre-
encoded unicast streams in a streaming server and for transmission of a single
bit stream to terminals having different capabilities and/or with different network
conditions. A list of other 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 mesting, January

2008, Hong Kong, China.

Scalable coding technologies include conventional layered scalable coding
techniques and fine granularity scalable coding. A review of these techniques
can bhe found in an article by Weiping Li entitled “"Cverview 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.



and services used in systems employing decoders with a wide range of
processing power. Several types of video scalability schemes have been
proposed, such as temporal, spatial and quality scalability. These
Wgrapudéifypes consist of a base layer and an enhancemeRCEFEHITHE 136
base layer is the minimum amount of data required to decode the video
stream, while the enhancement layer is the additional data required to
provide an enhanced video signal. The working draft of the scalable

extension to H.264/AVC currently enabfs coding of multiple scalable
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systems, it has not been possiblé to signal the following scalability
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A scalable bit stream contains at least two scalability layers, the base layer and

one or more enhancement layers. If one scalable bit stream contains more than
one scalability layer, it then has the same number of alternatives for decoding
and playback. Each layer is a decoding alternative. Layer 0, the base layer, is
the first decoding alternative. Layer 1, the first enhancement layer, is the second
decoding afternative. This pattern continues with subsequent iayers. Typically, a
lower layer is contained in the higher layers. For example, layer 0 is contained in
layer 1, and layer 1 is contained in layer 2.

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.



the file format or through a transmission protocol: Fine granularity
scalability (FGS) information; Region-of-interest (ROI) scalability
information; Sub-sample or sub-picture scalable layer information;
Decoding dependency information; and Initial parameter sets. SUMMARY
OF THE INVENTION Embodiments of the present invention allows for
encoding, decoding, storage, and transmission of a scalable bit stream,
wherein at least two scalability layers are present and each layer is
haracterized by a set.of at least. one prope such as EGS.information, . . ..
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scalable bit stream, or in“a transmission or control protocol fo
tiIH3hRIERERHRRFol of at least one layer of said scalable bit stream.

With the present invention, a server or client does not need to analyze the

FGS information, ROI scalability information, sub- sample scalable layer
ibtohhddicrY, dEcodindNiépeiTdenty information, and initial parameter sets

of each layer of a stream by verifying the bit stream, thus reducing the
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stisasamphesgalaitmaling of said set of at least one property may be in said
scalable bit stream, in a file format container containing said scalabie bit stream,
or in a transmission or conirol protocol for fransmission or control of at least one
tayer of said scalable bit stream. With the present invention, a server or client
does not need to analyze the FGS information, ROI scalability information, sub-
sample scalable layer information, decoding dependency information, and initial
parameter séts 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 siream, e.g., when the ROl information
is required but not available, with the present invention, inclusion of device sub-

unit to enable the capability is avoided.

According fo a first aspect of the present invention, there is provided a method of

encoding a scalable data stream, said method comprising: producing at least one



layer information; Decoding dependency information; and Initial parameter

sets, and signaling said at least one enhancement layer with said
characterized coding property such that the coding property being

readable by a decoder without the need to decode the entire said at least

one enhancement layer. According to a second aspect of the present
invention, there is provided a method of decoding a scalable data stream,

said method comprising: receiving a sc&alable data stream comprising at

least one enhancement layer; receiving 3 coding property for said at least
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EfRancEHEDRyEHS ZhiaRiaeephanesmapiplRysryfineakindmeacterized
QRdling TRy Includemat {rastedm@fhepiaiovHRG iR gEaMIBINS decoder

scalability information; Region-of- interest (ROI) scalability information;
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information; and Initial parameter sets; and a signalling component for
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associated with said first layer identifying said

According to a third aspect of the present invention, there is provided an
apparatus for encoding a scalable data siream, said apparatus comprising: a
scalable data encoder for producing at ieast one enhancement layer of a
scalable data stream, wherein said at least one enhancement 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-sampie scalable layer information;
decoding dependency information; and Initial parameter sets; and a signalling
component for signaling said enhancement layer with said characterized coding
property such that the coding property being readabie by a decoder without the
need fo decode the entire said at least one enhancement fayer.



first coding property; a second layer of data having a second coding
property; and a second indication associated with said second layer
identifying said second coding property. According to a sixth aspect of the
present invention, there is provided a computer program product for
encoding a scalable data stream, said program product comprising
computer readable medium storing machine-readable program code for
causing, when executed, one or more devices to perform the following:.
producing at least one enhancement Ia‘fi r of a scalable data stream,
wherein said at least one enhancement layer is characterized by a coding
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According to a seventh aspéct of the present invention, there is provided
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scalable data stream, 4c wherein said at least one enhancement layer is

sk £ 2eR By ¥odth GRS Ry SvRERA RS BRY SR G BORErSPHBRIdEIPeTtY:
atrleast eseopidthiedaligsngasdne;geanwantsselabibisninferpeatipRintifying said
Region-of-interest (ROI) scalability information; Sub-sample scalable
|3§§?ﬂ%‘f8ﬁ§]5k%ﬁf; & 5ding dependency information; and Initial

parameter sets; and means for signaling said at least one enhancement

I r with said characterized coding property such that the codin
Ao o SaRRe R o B Bl e SRR s g computer
gntigeasnicdedeastfonerackiinr emenalizler. datsostliegno anidightiyaspeptoduct

S D Rl AU a0, ORI LA o coc
for causing, when executed, one or more devices to perform the foliowing:
producing at least one enhancement layer of a scalable data stream, wherein
said at least one enhancement 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 (ROl scalability information;
Sub-sample scalable layer information; Decoding dependency information; and
Initial parameter sets; and signaling said at least one enhancement layer with
said characterized coding property such that the coding property being readable
by a decoder without the need fo decode the entire said at least one

enhancement layer.

According o a seventh aspect of the present invention, there is provided an
apparatus for encoding a scalable data sitream, said apparatus comprising:
means for producing at least one enhancement layer for a scalable data stream,



first component for receiving a scalable data stream comprising at least
one enhancement layer 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; a second component for comparing said coding property
indicators with capabilities of a destinatioh decoder to determine which
layers are decodable by the destination decoder; a third component for
madifying_said data stream to be decodable, by the destination decoder; .
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indication of coding property associated with said 4d enhancement layer,
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information; Sub-sample scalable layer information; Decoding
GEMS HfRhation: and Initial parameter sets. According to a tenth
aspect of the present invention, there is provided a device comprising a

ecoder for. decoding a scalable data stream, said device comprising: a.
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nhancement layer in said scalab| stream and read an indication of
P B A A e R 4012t one
popsrenehidegentlzhst atio ® Ltk wapeghyHind grians Bskpcatddbilith layers
IpformationReign; ofy ity S&&?P&b arg% fopmatian gHissample of th
sc%a%?e%er?r%orrﬁa%on; fecoilng c?eﬁ?é de %y¥cr)1 orm%%n; ang Initia% of the
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scalability information; Sub-sample scalabie layer information; Decoding
dependency information; and Initial parameter sets; a second component for
comparing said coding properiy indicators with capabiliies of a destination
dgecoder to determine which iayers are decodabie by the destination decoder; a
third component for modifying said data stream to be decodabie by the
destination decoder; and a fourth component for transmitting said modified data

stream to the destination decoder.

According to a ninth aspect of the present invention, there is provided an
apparatus for decoding a scalable data stream, said apparatus comprising:
means for receiving a scalabie data stream comprising at least one enhancement
layer; means for identifying said at least one enhancement layer in said scalable

data stream and reading an indication of coding property associated with said



According to an eleventh aspect of the present invention, there is provided
a computer program product for decoding a scalable data stream, said
program product comprising computer readable medium storing
machine-readable program code for causing, when executed, one or
more devices to perform the following: receiving a scalable data stream
comprising at least one enhancement layer; receiving a coding property
for said at least one enhancement layer, ,wherein said coding property
includes at least one of the following: Firne granularity scalability

i ion: Reaion-of-interest (k lapility information; Sub-sampl
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ata stream, said encoder 4e comprising: a first component for producing
seleaiRdoney dnfrmatipeningy/eitsr Hasaratne tkita stream, wherein said
at least one enhancement layer is characterized by a coding property,
wherein said codin%/property includes at least one of the following: Fine
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of the scalable data stream, and signaling the layers with the
characterized coding property such that they are readable by

According to an eleventh aspect of the present invention, there is provided a
computer program product for decoding a scalable data stream, said program
product comprising computer readable medium storing machine-readable
program code for causing, when executed, one or more devices to perform the
foliowing: receiving a scalable data stream comprising at least one enhancement
layer; receiving a coding property for said at least one enhancement layer,
wherein said coding property inciudes at least one of the foliowing: Fine
granularity scalability information; Region-of-interest (ROI) scalability information;
Sub-sampie scalable layer information; Decoding dependency information; and

Initial parameter sets.

According to a twelfth aspect of the present invention, there is provided a device

comprising an encoder for encoding a scalable data stream, said encoder



a decoder without the need to decode the entire layers. Another
exemplary embodiment of the present invention discloses a method and
device for encoding 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, 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, and wherein said set of at leasfone property is signaled for at
least one layer_that is different from taﬁ entire stream, wherein signalin
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embodiment of the invention discloses a method and device for analyzing
a scalable bit stream, wherein at least two scalability layers are present
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one property can be WO 2006/108917 PCT/F12006/050136 6 signaled 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. Another exemplary

embodiment of the invention discloses a method and device for

converting a scalable bit stream, wherein at least two scalability layers are
WoraieiteMad each layer is characterized by a set of at least BH&POpEIH 136

such as FGS information, 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, and

wherein said set of at least one properfy is signaled for at least one layer
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scala It Stream; Or 1T a transmission or control protocoltor
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stream, a_second component for identifying at least WO 2006/108917

seghEs ddeR derpatcen &l sraabiity JEKEPRIBR. SHHRRRBRIEraaRiARje laver
SafdraeitRirat deastinie dEBBREdhcy information, and initial parameter sets, that

may be different from that of the entire stream, and signaling, in said scalable bit
stream, said set of at least one property, for at least one layer that is different
from the entire stream, such that said set of at least one property is readable by a
without the need of analyzing said set of at least one property or trying to decode
a layer of said scalable bit stream without the knowledge of whether the device
have the capability to decode the layer, which may lead to a device crash.

Ancther exemplary 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 characierized by a set of at least one property, such as
FGS information, RO! scalability information, sub-sample scalable layer
information, decoding dependency information, and initial parameter sets, that
may be different from that of the entire siream. The method includes: analyzing
said set of at least one property such that said set of at least one property can be



of said at least one layer, a third component for determining whether the

decoder is capable of decoding said at least one layer based on said set

of at least one property, and a fourth component for decoding said at
wWeastonedidyer if the third component determines that the JREHEENIS/050136

capable of decoding said at least one layer. Another exemplary

embodiment of the invention discloses a method and device for storage

of a scalable bit stream, wherein at least two scalability layers are present

and each layer is characterized by a sebof at least one property, such as

FEBaltdrinasvid, Reledielbbilkieafornmatofies dorrmhpnttiakbioigining said

IgfyaEan deeading ApengenoniiimaH Ry HISIBLBREBMEIRGAGSion or

that may be different from that of the entire stream. The method includes:
A RS adrpat pRsiByRE repieraiFie Sffireah said scalable bit

stream, storing said at least one property and said scalable bit stream

witiotrawisenridarg atribadimané pf tpeitwentlos hitssticesw® toradiletbemndtdevice
tal rdi file.for specification. ther ex lar
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a set of at least one property, such as FGS information, ROI scalability
iifsmaiioR, darcdipapriereantasiendpirhrioRari iRibabiparameiaidsatsy that
infaEniamcBatindal (RaraNeiersatie Halanaahg derent #aMdbabPkt least
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velfresetn sitpeading fsalide etf of=it |sastaine peagedyenpyofEin saig be in said
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divided into at least one receiver group, each receiver group consists of

SRR RE FEEATEPORIATNOC0E 2889 1y Bicof Aaidsnalebip B siseam, creation

of a second scalable bit stream containing an enhancement layer of said scalable
bit stream.

Another exemplary embodiment of the invention discloses a method and device
for decoding a scalable bit siream, 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, 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 transmissicn 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



second component for deciding at least one layer from said available
layers to serve a receiver or a receiver group according to request and/or
information on said receiver or a receiver group, and a third component

Wrirameitission and control of said at least one layer to saR{CISEBNpe{OT1 36
receiver group. Compared to earlier designs, the proposed design is more
complete, in the sense that the following scalability information types are
additionally included: Region-of-interest (ROI) scalability information;
Buffer information; Fine granularity scafability (FGS) information;

Sulls-Exyepie seid scrlabiebinttieamiend mediunepdtpehabaicipast one property
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present invention will become apparent to those skilled in"the art from the
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embod|men H_&% i@é&%ﬁé}%ﬁg{%ve%ﬁ ﬁ'&% of '"us”é'%]éggsdt one

p@ee.nt inventlon may be made without departing from the spirit thereof,
and the invention includes all such modifications. BRIEF DESCRIPTION
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invention will become apparent upon reference to the foIIowmg detailed
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Jes&ipree AiPussarb A siRgTIaRAEE 8 IRaeh ySre/adity layers are
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@ﬁi@@’d@ammgmﬁwnﬁ/ecmlgaeled in aatémaﬂgtawmtmﬁmmemoring said
at least one property and said scalable bit stream with or without said at least
one property in the bit stream to a file format container according to a file format

specification.

Another exemplary embodiment of the invention discloses a method and a
device for transmission of at least one layer of a scalable bit siream, wherein at
least two scalabiiity layers are present and each layer is characterized by a sef 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, and wherein
said set of at least one property is signaled for at least one layver that is different
from the entire stream, wherein signaling of said set of at least one property may
be in said scalable bit stream or in a file format container containing said scalable
bit stream. The device comprises: a first component for making present
information on the available layers or alternatives for decoding and playback io a
set of at least one receiver, wherein the receivers may be divided into at least

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



of the present invention; and Figure 5 is a diagram illustrating a decoder

device in an exemplary embodiment of the present invention. DETAILED

DESCRIPTION OF EXEMPLARY EMBODIMENTS In an exemplary
WEMbBAisARLt, the present invention solves the problems de#&€tTiigeadierdese

by signaling a set of at least one property, such as FGS information, 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, for a laye® of a scalable bit stream.

Sigeaiid cofpaitesttiof sidddndme sasicrnenayebdamsshidexilbipitayers to
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a transmission or control protocol for transmission or control of at least
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transmission Media types include speech, audio, image video, graphlcs
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set of at least one per gnformatlon for each layer of a scalable b
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property information signaled for the layer, thus allowing selection of a
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example of the use of the present invention, a scalable blt stream is

dpdisaipg Rt ﬁ@ﬁ@%ﬁﬁ@%&fvﬁ}e RE8EBt AY8RLEBNaTBrepaR by way of

Hlustration and not limitation. Many changes and modifications within the scope
of the present invention may be made without departing from the spirit thereof,
and the invention includes all such modifications.

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
dgrawings, of which:

Figure 1 is a diagram iliustrating 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, such as fine granularity scalability information,

region-of-interest scalability information, sub-sample or sub-picture

scalable layer information, decoding dependency information, and initial
wghremeii8ets, of each layer is signaled in the stored file. WHEF2006/050136

describing the available session, the server can create an SDP (Session

Description Protocol) description for each layer or alternative of the

scalable bit stream in the same file such that a streaming client can

conclude whether there is an ideal laye®and choose an ideal layer for

stigereing playbackagreordiigstatiegSBP deseoifiignsidiide dernar hassmplary

%%in@%%?ﬁ%%?é}s@ﬁ‘?ﬁﬁn%ﬂ?b”mes’ it is advantageous to create

multiple SDP descriptions from the same content, and these descriptions

TR ST S5t 2 CBOARAE Ve B USRS pociment

préfenpregentiovanisireamadsuch as that described in the first example is
multicast or broadcast to multiple terminals. The multicast/broadcast

SERYHeCa AR RRAHIEm Al UBRaAYR aNN8 dBYBIS RV RBCRARO R Al PaH  odiment

alternatives, each of which is characterized by a combination of fine
FhHaRRPeBALIAMAMARformation, region-of-interest scalability information,
sub- sample or sub-picture scalable layer information, decoding
dependency information, and initial parameter sets. The client can then
KRBWAH R RE BrdAkOd SV GRS BESSIR YaRMBERESME N @hether there

[ ideal layer for it gnd choose an ideal layer, for playback. In a third
e FBIeSSPTHE A% BPRRTTRn: (FBeRToTeThr BYSTIRR HRES the broblems

apliciien Ewen tyosgindie@ndirecigifatedistreiaoneaprapdreydecatieds FGS
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stream is encoded and one or more layers are produced by the scalable

dAignelns i rsaib wttRb i esakpRo Lrapride Tagikre in said scalable bit stream,

in a file format container containing said scalabie bit stream, or in a transmission
or conirol protocol for transmission or control of at least one layer of said scalable
bit stream.

Technologies involved in multimedia applications include, among others, media
coding, storage and transmission. Media types include speech, audio, image,
video, graphics and lime text. While video coding is described herein as an
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
tayer 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 fo the set of at least one property



are then signaled by the signaling component 308. Some of the layers
may have already been signaled by the scalable data encoder 306 and
the signaling component will check for such occurrences. The coding
wropertysndicated data stream 310 is output from the encoder@0bpslias: 36
allowing a receiving device (MMSC or decoder) to read the signals in
order to determine the coding properties of the layers of the data stream.
Figure 4 is a diagram illustrating a converter device in an exemplary
embodiment of the present invention. The converter device 404 receives
drfcatadlietlaithese ahaid2ar sticeiyead(t: Reced/er déidalspOeadhtheuliiple
' rty_indi Jat ith layer, ' data
S R A e R R e free
property indicators with the already known capabilities of the decoding
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€ mo ata stream Is then transmitte transmitter 414, T

reitgniaied ndbesiemnd s W benpdesemivindhoavairhiacessenibe Rrrer can
rereivingdegise (MMSErotRcadann FigsiscaIls scdiagiasm "#Hﬂrﬁﬂg Byer or

decoder in an exemplary embodiment of the present invention. The .
ARy a&itessRirlieibESTRHY PropRms xRy Eh@ Sieaming client
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In a second example of the use of the present invention, a stream such as that
described in the first example is multicast or broadcast to multiple terminals. The
muiticast/broadcast server can announce all the available layers or decoding and
playback alternatives, each of which is characterized by a combination of fine
granularity scalability information, region-of-interest 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 signaied stream cannot be decoded, it may
still be possible to decode and enjoy part of the stream.



component 514 from attempting to decode the layer, thus avoiding a

potential crash of the decoder. The decoded data stream 516 is shown in

the figure as output from the decoder 504. Signaling in bit stream
wlraferaiiyi the layer characteristics are signaled in the seqSIEESBNgGIGLHR6

of pictures (GOP) level, such as through sequence or GOP headers,

sequence parameter sets, Supplemental Enhancement Information (SEI)

messages, user data and other sequence level syntax. In the JSVM 1.0

(JVT-N023), a scalability information SEf is specified to assist a bitstream

exigactordn analyzimgthm sdhlabraityde soresnobtinditdedaen. ifhasExamplary

R bPMAREdAP SR 0 18 CIBRIS\ISBE SPPHBURRL raw

the JSVM reference software. In the following, a new syntax for the
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unit (with the only exception for region-of-interest scalability based on

RS- pref Riasipeb Y e ignelng eomRAaeRbRb serBawitedguastifpay have
infesali Geareiaigaticntohehlescafabltc aaminosreomsricaofesnd the signaling

possible scalahle presentatiop points to_receivers: - A bitstream exacto
R A L LR BOENEORS o CANS R PR aigled data
retteank SiEmisnoGng! datswing wndedate 30AichNABllowis@re tecbering device

i d transmyjited) JOL. ir b j0 :
e o0 0801 PP 11808 A0 o Yt Dencritiy he coding
sieneries ablbe layrraiesimbeataabaAm™f course, it would be apparent to
those skilled in the art that other ways of signaling are possible and that

tggimecntion isiagralimitastistitie spealisrimeteaitofisignalicgnpaegobesiment
PR AR T s B 's 2 o
oftreach gfiftaaxt etecadrr € catdgoaivsraddtiessriptessiardhdisciuiing iproperty
HERARYR associated with layers of the received data stream. The coding
property comparator 410 compares the coding property indicators with the
already known capabilities of the decoding device or network to which the data
stream is destined. Through this comparison, it determines what layers the
destination device wili be able io decode. The data stream is then modified in
daia stream modifier 412 in order fo make the data siream decodable by the
destination device. This may involve removing layers from the data stream that
were determined in element 410 to be undecodable by the destination device.
The modified data stream is then transmitied 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 siream 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



mentioned document "Working Draft 1.0 of 14496-10:200xIAMD1
Scalable Video Coding". WO 2006/108917 PCT/F12006/050136 14
Table 1 scalability info(payloadSize) { C Descriptor num_layers_minusl 5
wiendes/ 108917 = 0; | <= num_layers _minus 1; i++) { fgs_layer plagfikéoer(t)136
sub_pic_layer_nag[i] 5u(1) sub_region_layer_flag[il 5 u(l)
profile_level_info_present_flag[il 5 u(1)
decoding_dependency_info_present flag[i] 5 u(1) bitrate_info_present
flag[i]5 u(1l) frm_rate info_present_fld@[ i ] 5 u(l) frm_size_info_present
fk:i@:ﬁcid@ u(épatziw vaeifienddicyicisionipesseviidlagli| ba(lecoder is capable of
Ef%trc‘ H’q sp{teﬁ%]t fﬂ [Péfr’gH%ééR\r f'l%njf%\ﬁ%r]m proceed with
pre i']) {Tayér_pro
dﬁﬁ@@mtti‘ﬁtdaﬂag[qf stfw)d@tgielsb"@ﬁgmnif Sedl, flagPrpBants) the decoding
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(AERSSuRigiR SEcaeREy MG YREsdnt ifRlpi BireapenGdsS e Bufs figure as
tempar#dayaib dseui@) 504.

Signaling in bit stream

Preferably, the layer characteristics are signaled in the sequence or group of
pictures (GOP) level, such as through seguence or GOP headers, sequence
parameter sets, Supplemental Enhancement Information (SE!) messages, user
data and other sequence level syntax.

in the JSVM 1.0 (JVT-N023), a scalability information SE! is specified to assist a
bitstream extractor in analyzing the scalability features of the bitstream. The SEl
as it is in JSVM 1.0 may be too specific to the current SVC implementation in the
JSVM reference software. In the following, a new syntax for the scalability
infarmation SEl is proposed that enables the following system level operations
without parsing and analyzing into any coded slice NAL unit (with the oniy
exception for region-of-interest scalability based on sub-picture scalable layers):

A file format composer to write scalability information metadata inio the filg;

- A streaming server fo offer all the possible scalable presentation points {o

receivers;
- A bitstream exactor {o extract any desired scalabie 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.



}if (bitrate_info_present flag[ i]) { avg_bitrate[ i 1 5 u(16) mar_bitrate[il 5

u(16) }if (frmrate info_present_flag[ i ]) { constant_frm_rate_idc[il 5 u(2)

avg_frmrate[ il 5 u(16) }if (frm size_info_present flag[i]) {
wihrmowidsain_mbs_minusl [i] 5 ue(v) frm_height_in_mbs_Rdimostdos %136

ue(v) WO 2006/108917 PCT/F12006/050136 15 if (subregion layer flag[ i

1) { horizontal-offset[ i ] 5 u(16) vertieial offset[i] 5 u(16) region-width[ i 1

5 u(16) region_height[1] 5 u(16) } If (layer_depdendency_info_present

flag[i]) { num_direetly _dependent layéBs[il 5 ue(v) for (j = 0;j < num

directipwigpdadénadasiershi J'H"-ab)e dimwemmibaddmldwe@ﬁdodﬁda[iﬁ wolild

]Ha] Qpﬂg Q‘it}tg HBEB%%%‘%{‘? E ue?*%:seéﬁ'%zt Qg)cif %?éﬂalmg are possible

t_seq_parameter_set m|nu

rﬁnﬁsé‘@ptpananﬁ@n@@@wmasrpt iimitad) it dee marﬁ@téw@pw ekigignaling.
1Ghfe4tsid) MiBblelth RigniRa 3Bt <584 INEShhHIBMAL/ bf siice data into at

most three slice data partitions and the descriptors specify the parsing process of
each syntax element. The categories and descripiors are disclosed in the above

mentioned document “Working Draft 1.0 of 14496-10:200x/AMD1 Scalable Video
Coding”.



for (j = 0; j <= num_pic_para neterset minus i [i]; j++
init_pie_parameter_set-id-delta[ i ][] 5 ue(v) }} Semantics are specified
as follows. When present, this SEI message shall appear in an IDR
weacwessianit. The semantics of the message are valid until tHRETHERHGRF0136
message of the same type. num_layers_minus1 plus | indicates the
number of scalable layers or presentation points supported by the
bitstream. The value of num_layers_minusl is in the scope of 0 to 255,
inclusive. Each scalable layer is associtded with a layer ID. The layer ID is
alsidmeéd as follows. A larger value of layer ID indicates a higher layer. A
value 0O indicates the lowest layer. Decoding and presentation of a layer is
mg@ap@ngeﬁ;gpg@eydmgmr layer but may be dependent on a IpWeT lay&Eriptor
neﬁwqg,emqnggmea layer can bedecoded and presented 5 | ue(v)
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granuigitispemgenliestas prasat &g alue 0 indicates that the sicafablex!

layer is(rrofladerGBTaywrent Westodéd slice NAL units of an FGE layer can
be trunes¢edsatwrigcbite-aligned position. Since truncation and 5 | u(8)
{

ransmissn-ofsiAd_wet hadder and slice header of an 51wl
layer constraint_setl flag{i] 3 wl)
layer constraint set? flagfi] 5 (1}
layer censtraint set3 flag{i] 3wl
reserved_zerc_4bits /* equal to 0 */ 5 w4y
layer level ide[i] 5 w8)
}
if {(decoding_dependency_info_present flag{i ) {
dependency_id[ i} 5 u(3)
temporal_level| i ] 5 u(3)
}
if (bitrate_info_present flagfi]} {
avg bitrate[i] 5 u(16)
max_bitratefi] 5 | u(i6)
}
if (frm rate_info_present flag{i]) {
copstant frm rate idefi] 5 u(2)
avg frm ratefi] 5 | u(i6)
}
if (frm_size info present flagfi]) {
frm_width_in_mbs_minusi{i] 5 | ue(v)

frm_height in_mbs_minasifi] 5 | ue(v)




FGS slice does not improve quality, it may be needed to include the size
of the NAL unit header and slice header for each FGS slice and the
minimum meaningful bitrate for each FGS layer, both in the bitstream
warmforiigdite file format, for media-unaware network elemerPfS IR ESI6
sub_pic_layer_flag[ i ] equal to 1 indicates that the scalable layer with
layer ID equal to i consists of sub-pictures, each sub-picture consists of a
subset of coded slices of an access unit. A value 0 indicates that the
scalable layer consists of entire acces$&units. The mapping of each
sub-pittuberafa_dodetlapictute to a scalable layer may be signaled by the

W@zdg&euﬂar{mmlon SEImessage. sub_region_layer nggpd(m)

ool

U|ua| LU J. lllbl[ I.IAIQL LhC oualablc Iaycl VVILh IayCl ILI cqucu LU I (16)
pnrpqpntq a §11 r a:lon of the entire region represented by the psnn !

itstreaFeiRtVERR Dlindicates that the scalable layer represents the|atiife
egion repredeigieid by the entire bitstream. WO 2006/108917| 5 | u(16)
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equal tdiris nétipressnrin prenSE siagsayel kit Yate info present| flag[ i
Jlequal toitiiriticeregtirs_preiefdiziofithe frame rate 5| ue(v)

}
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Semantics are specified as follows. When present, this SEl message shall
appear in an IDR access unit. The semantics of the message are valid until the

next SE! message of the same type.

nurm_layers_minust plus 1 indicates the number of scalable layers or
presentation poinis supported by the bitstream. The value of num_layers_minus1

is in the scope of 0 to 255, inciusive.

Each scalable layer is associaled 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
iowest 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



information for the scalable layer with layer ID equal to i in the SEI

message. A value 0O indicates that the frame rate information for the

scalable layer with layer 1D equal to i is not present in the SEI message.
wimowizesontfo_present flag[ i ] equal to | indicates the preseRceTstingnso3s

frame size information for the scalable layer with layer ID equal to i in the

SEI message. A value 0O 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[ iffequal to 1 indicates the presence

cxﬂebendzqturcdelwecbﬁcgrn'dformaﬁmfontﬁ@wecmatﬂedammmf Byenl8ble layer

t { :
ey N L e
ﬁb@pﬁ@@éhﬁﬁw S direstidy. infirgsdha rrendsets [intbe fedswmtgilagseglable

agyat ihd mﬂﬁé%mﬂ%%fc%@%lm& e SR HABirectly
for the scalable layer with layer ID equal to i WO 2006/108917

plepaedsgbaiaselieativiay caieds Hie scalpbia lpupideriegRaRChat the

initial parameter sets information for the scalable layer with layer ID equal
td hés meppresenttiach eQBiEdnessagdo J ssatatidd payametzy betsigfaladdy the

tg% ‘%g@éq“:%%satﬁ@[_t‘ ead) hgeg@n%nltted in the beginning of the

session. The message components‘ﬁyer profile_idc[ i],
layer_constraint_setO _flag[i], layer constraint_setl flag[

Ryshstiaghi lemahdg [l {dicieS dBaktharscalagie eﬂki-’gﬁr]wgﬁdayef ID equal
&y et leViele igie]rildricada tinepiodis dadedenaldiomplingieaektieat the scalable

?ﬁ stream o{ the eFentatLPrQ of scal bfe Iam{ with Iay(?r ID%%J#aI?ye ¥ can be

ELemaRt&l of ayer proflle Ml S , layer consf"ralnt RS0}
|dyecaiedsitaing be-allggpd hqm’ngconstramt_setz_ﬂag[ il
layer_constraint_set3 flag[ i ], and layer_level_idc[ 1 ] are identical to the

semadiamebialithddgaransiain-seiNAladinssiintangtsfR9 header of an
constraint_set2 ﬂ%f constraint_set2 fIa%and level idc, respectlve Y.

rR S ARaR DB PSSR e B Ye 051 8R8ERT dPuRsiude g size of the

|&y/&l repredaniationand slice header for each FGS slice and the minimum
meaningful bitrate for each FGS layer, both in the bitstream and/or in the file
format, for media-unaware network elements to do FGS.

sub_pic_laver_flag| i ] equal to 1 indicates that the scalable layer with layer ID
equal 1o i consists of sub-pictures, each sub-picture consists of a subset of coded
slices of an access unit. A value 0 indicates that the scalable layer consisis of

entire accass units.

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



dependency_id[ i ] and temporal level[ i ] are equal to Dependencyld and

TemproalLevel, respectively, of the NAL units in the scalable layer with

layer ID equal to i. avg_bitrate[ i ] indicates the average bit rate, in units of
WIDBOdtsper second, of the bitstream of the representatiorpofrsuatabisnise

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 SEl message when accurate_statistics_flag is equal to 1,

unless herein the target bitstream beind The bitstream of the scalable

|yefiiee peesk mtdtiquresemni_Bitghte] éduad itafed thesteaximuprebitnatepinhe profile

g@é%b g%‘?‘?rﬁ’f&jﬁ?%‘ﬁﬁhﬁ%ﬁ:qﬂ@ 2 5981@%3%@00;{?{ R e %Oflhe SE

ayer with layer 1D equal to 1, in ‘any one-seécond time window
AOES59Mit revival Himedigates otheit dise 1oreitsr/enc Jesmsoigenaipn for the

constnd By faigy isldd Hnglhicalas whebes b famertepiiRtsage.

representation of the scalable layer with layer ID equal to i is constant. If
t eva{!ye oéea\é% frm rate.as s ecif'{e in.below | stant whichever

b 0 e
te%%oorgﬁsec |on% Q%—*Q@%@B 3 ?gyeﬂar%!rzgﬁ%@ti nqiéqﬁjé%%t%r%?epresence of
clhle Wadodinth danbrdeameinfnonstioorfsiaie stratabis dayer frélinéayatel 3 equal to

oR:canst enotes,a.nen-: consiaat frame.rat | e s
Qo S SO Rl IR SR8 SRR, gependercy
virerratipe Pathe aaiabledayeiivih inemhe sauaé teri is not present in the SEI
ceRsEYErameRate is in the range of 0 to 2, inclusive, avg_frm_rate[ i ]
indicates the average frame rate, in units of frames per second, of the

' am_of the re entation of scalable layer, with layer ID equal toi. .
B T T e e o ety of e birate
anégrgetidraioe thatedalsble-ayprenitb layer dhaqutdristics $i6 BELsmpsage. A
celirate-statistigssflag.J ' .
e e o 1 B ol A B SEILIE 128 it tayer 10
fRAUAIERA ISMohBESATRURING BlekmaR$ieates the maximum width, in
macroblocks, of a coded frame in the representation of the scalable layer
viith_rate_info_present_flag[ i ] equal to 1 indicates the presence of the frame rate

information for the scalable layer with layer ID equal to i in the SEI message. A
value 0 indicates that the frame rate information for the scalable layer with layer
ID equal io i is not present in the SEl message.

frm_size_info_present_flagi i ] equal to 1 indicates the presence of the frame size
information for the scalable layer with fayer 1D equal o i in the SEI message. A
value O indicates that the frame size information for the scalable layer with layer
ID equal to i is not present in the SEl message.

fayer_dependency_info_present_flag[ i ] equal to 1 indicates the pressnce of the
tayer dependency information for the scalabie layer with layer ID equal 1o i in the
SEl message. A value 0 indicates that the layer dependency information for the

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

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



layer ID equal to i. frm_height_in_mbs_minusl [ i ] plus | indicates the

maximum height, in macroblocks, of a coded frame in the representation

of the scalable layer with layer ID equal to i. horizontal-offset[ i ] and
wyerti@iahsoffset| i | give the horizontal and vertical offsets, respestasehgnsois

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 scal€gof the highest spatial resolution.

rEgiba&Hﬂﬁn{eisbagd regisineHeigtttalegivedhinavidimbpdrbeiglat; sets information

T A B T B T S R R e e
ID equal to i, in luma samples in the scale of the highest spatial

r@@l bR PRI RS et inpsR RATRMRIRE SRlS theRARRg Bpnsmitied

sealeblscigiveisglutHbessatable layer with layer ID equal to i is directly
dependent on. The value of num_directly_dependent_layers is in the

e o R T L T bl AT 90l 11
tiyecAanrrpiYbseith faghi IDaRIarensisiaisely deséhbent on and i.

Taﬁéawn@r&mhge%%y[ §W@9@9nmla9@ i RYBIdsE Wé file and
(dlrec'ﬂy_depen ent I'ég?r id_delta + |

rf¥e! FRMelgnpariiia @@afﬂuﬂf&?ﬁ "PRESANYRARISHRAN MBEsOMith layer
nm‘,nla%llsﬁlquentaqamth ﬁ@g@&gﬁ'fm@nmﬂge ]r,epresentatlctm (;)f (;hﬁ .

able layer. wi ualtoi. i ameter, set_id_delta[ i
T ereEe SRR PG B SO EIEI-SB0 AAUhE fn el
éegeemmhawwagﬁn ligepdingahstraeprasthtdeghidf d4ne smpdabieve! idc]
'?xsm@a.#%xsr é&’fﬁ&%@iﬁgﬁg%ﬁﬁ%ﬁﬂfé m§9c 'E&% rgfm@cﬁnf%

_seq_parameter_set | ates rence between

tRensiiaBreid_diag, sensiairl_seig ifag wenplrainissel@qlleaand level_idc,

respectively, unless herein the target bitstream being the bitstream of the
scalable layer representation.

dependency_id{ i ] and temporal_level[ i ] are equal to Dependencyld and
TemproalLevel, respectively, of the NAL units in the scalable iayer with layer ID

equal o i.

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 1o the semantics of éverage bii_rate in
sub-sequence layer characteristics SEl 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 |, in

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



parameter set and the value of the seq_parameter_set id of the 0-1)th
initial sequence parameter set. The initial sequence parameter sets are
logically ordered in ascending order of the value of

weentpagsaneter _set _id. Mapping of access units to scalableHay &g /056136
signaled using sub-sequence information SEI messages. The
sub_seq_layer_num in the sub-sequence information SElI message
indicates the layer ID of the scalable layer to which the current access
unit belongs. To map sub-pictures to sd&lable layers, a new SEI message
isatefiast] Gmshawndis ThbldicalesOnedsit 080 IraPE TAE 20 060G 88antation

St Ems/atendi THG OO0 —
R e A R e

e froufriscasARacieddn balevedn erish whishsvairerapera gpegon of the
signgidhkeiaxe Harckahigid S U iedlayeniniosiadess Sizen e frame rate is

Descriptor layer_id 5 ue(v) Ir I I I When present, this SEl message shall

HRTSHR T (RECRITRe SBP pEeMEd aisn 5 MAG SORRIABh-CFRIuG Shagpies @ non-
gronstset nhenesspgeland emsdintebosiianeedsribeate, and value 2 denotes

%ot'on-connstéair?ed sli eﬁ]rou?nse Srl%l message in d?crcl)tdinlg orgerr The [ ;
e étrdﬁp St 7RAutias )%he Frooncc oAt ain &8 SIRE g ou?)CJ et gﬁl value o
messtydHaodiBdiths istueimegestitd gréunsktaifghe sub-picture layer
information SEI message. layer-id indicates the layer ID of the scalable

laver ienwhigs the ke siise %&Q‘@i¥%ﬁéﬁ%ﬁ§$@@ﬁf@%§“?ﬁﬁ9%ﬁ§éccnd,
belongs. For another example, support of the signaling can be achieved i
)/ € BiiBiRRY mfeiﬂ%d%%ﬁ@ee&}@éheé RS Wity fRXeT JRequal fo L
hesslesensliticheaderavgidnalingeq file formatiddetisignatbnatefosaaiioitics of

”é%&r%&tebﬁé)ﬂﬂ%i‘?é‘ elnlrghs%x gsztg{%%mcgoqaayn %%g}r%cteristics SEl message when

accurate_statistics_flag is equal to 1, unless herein the target bitsirearn being the
bitstream of the scalabie layer representation.

frm_width_in_mbs minusi ] plus 1 indicates the maximum width, in
macroblocks, of a coded frame in the representation of the scalable layer with
layer ID equal fo i.

frm_height_in_mbs_minus1[ i ] pius 1 indicates the maximum height, in
macroblocks, of a coded frame in the representation of the scalable layer with
layer 1D equal to 1.

horizontal_offset] i ] and verticial_offsel[ 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 1o i, in relative 1o 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 resoclution.

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



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
whitseemne icontained in the file format container, for exampe¢the200@sfilas
format specification disallows including of the three kinds of
sub-sequence SEI messages in the bit stream stored in media tracks.
WO 2006/108917 PCT/F12006/050136 22 Therefore, it is important to
support signaling of the information in f#6 format. Actually, even if the
infidnniatien IB axgilable in tine Ibinstreampies Havihthecaorahdtienfagadablepatial
[ e@& f% at is helpful for servers that are agnostic of media coding
forma'f'. e scalability structures in below are designed in the way to be
usable for all types of scalable video streams, hence could be considered

U SireaioiarerNe s YRsh nhdaricrigs hefumhan i asalRfiargyers that
pHepesaiathie kigadvsiclagan bestaaritoiind giedetpaidhimestensioni® value of

dinafile. T ignaling, an ISO file sh '
R e P a Bi BE L 2Pl SRS o
equal to 'scif. This SampleToGroupBox instance maps each sample to

ofieestmerpaendrmidassens_da@kstdlablitpdinatasatish diferasrshatimen the
|@é§%ri$i§féﬁﬁ’e:§“@%éi%§§389@:d{ﬂﬂt SNRIGISHMIYBSGHITIRN @MY equal to | is

(ScalabilitylnfoEntry) that is included in the SampleGroupDescriptionBox
FHirotprigrspieatpstabilfafhation’ e stiesi, derendrahrnasiplable
|evgdr hiteafealamsirauiey kidiengammeyersiandeiiepandency information.

Again, each scalable layer is associated with a layer ID. The layer ID is

JOBaNTn&dRTREY YRS Pf Py ilE NJicakesed MRNRLIAKEF 6F initial

aﬁgiﬂnﬂ
va ue‘(l) ?FT icates the lowest fayer. Décoding and presentation 05,. a layeris
ifgepeneR mapEIRiehitmer iy eperdintinserapirasaih of hrestalpiie layer

ThereiRkes beiuess layer can be decoded and presented
independently, decoding and presentation layer 1 may be dependent on

e Ll PEINg 8N QTGS CHERUPN OF IVl 2MAY Beates the value of the
seq_parameter_set_id of the jth initial sequence parameter set for decoding the
representation of the scalable layer with layer ID equalto i if jis equal to 0. If j is

~ larger than 0, init_seq_parameter_set_id_delta[ i ][ ] ] 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 inilial sequence parameter sets are logically
ordered in ascending order of the value of seq_paramster_set id.

Mapping of access units io scalable layers is signaled using sub-sequence
information SEl messages. The sub_seq_layer_num in the sub-sequence
information SEl message indicates the layer ID of the scalable layer to which the
current access unit belongs.

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



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
wiheofslidasitiy, a scalable layer and all the lower layers on whioHF#3€06/650136

scalable layer are directly or indirectly dependent are collectively called

as the scalable layer representation. WO 2006/108917

PCT/F120061050136 23 The syntax of the extension to ISO base media

file format can be as follows. The ScalabilitylnfoEntry includes

Prioil elasigiB éx, SBitRiete Box pEraing Rette BoxuEraastizddoset and slices are

fﬁ%%ﬁg&b%gﬁr‘i§8?§tl%ﬂﬁ8{?%‘?%§f&@ HRYSHE: @8@%&9&%@%&%’%@& group

oxes are das shown in Tables 3 and 4: Ta Box Types:
“BRE AlieRratiialz werean, desin P -RigHignRYeSERIdp siaaptbatgyer ID.
other data structures Mandatory: No Quantity: O or ProfileLevelBox
chaitiédr®s the profile and level that the scalable layer representation is
compliant with, BitRateBox contains the bit rate information,

v v ) S s rs Ty Ty -

R RS R RS e frame Tate nformation, Fra BOE | Descriptor
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abstract box, a file format derived from ISO base media file format shall
define a buffer information data structure according to the buffering model

pbeneamepens vitiso SEdimessrarrahRbr aPReIMIIM stdalsemey P EF wayload
dhripRipRahRAsRdsnatprescsicihgrtls sdesatbgi s atianimdigiiately

same as the highest scalable layer, Table 4 class Profi_eLevelBox
SHEFRRIBARS STPYPTUARTHRNAR B kS s Aa et irsI gRERFRARLE) ferariing order.

The slice group set identified by the motion-constrained slice group set SEI
message is calied the associated slice group set of the sub-picture layer
information SEl message.

layer_id indicates the layer ID of the scalable layer to which the coded slice NAL
units in the associated slice group set belongs.

For another example, support of the signaling can be achieved by the following

method using sequence parameter set and NAL unit header or slice header.

Signaling in file format

The signaling information may not be prasent 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 exampie, the AVC file format specification
disallows including of the three kinds of sub-sequence SEI messages in the bit

stream stored in media fracks.



unsigned int(32) reserved = 0; class BitRateBox extends Box( bitr){

unsigned int(32) avgBitrate; unsigned int(32) maxBitrate; } class

PrameRateBox extends Box)'frmr')f unsigned int(2) constantFrameRate;
winsigredontt(6) reserved = 0; unsigned int(16) frameRate; pClagg006/050136

FrameSizeBox extends Box)'fmsz’)f unsigned int(16) frm width; WO

2006/108917 PCT/F12006/050136 24 unsigned int(16) frm_height; }

class RectRegionBox extends Box('rrgn‘){ unsigned int(16)

horizontal_offset; unsigned int(16) verfi@al offset; unsigned int(16)

régeefanigdth; iznsigoednnt(l 8 ppgidreibeiding Joblistractoctaadion in file format.

G EveR e s e RUTOh 1o aom bNE BRI dan YRR IS HSve e

Box N un5|gned int entry_count i <'entry-count; i++)

dﬁ@gﬁéﬂqmmd@ia@naémmmﬂﬂa hyia%%@mm@?émﬁmmﬂmedla
\isHRIS R GroupEntry (‘scif’)

The scalability structures in below are designed in the way to be usable for all

types of scalable video streams, hence could be considered as an extension to

the ISO base media file format. For file identification purpose, the brand ‘svct’
file

can be used o indicate that this extension is usedin a

To support the signaling, an ISO file shouid contain zero or one 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 (ScalabilitylinfoEntry) 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 scalabie layer
requires the presence of the scalable layer itself and all the lower layers on which
the scalable layer are direclly or indirectly dependent. in the following, 2 scalable
layer and all the lower layers on which the scalable layer are direclly or indirectly
dependent are collectively called as the scalable layer representation.



{ unsigned int(8) layerld; unsigned int(1) IsFgsLayer; unsigned int(1)

IsSubsampleLayer; unsigned int(6) reserved = 0; ProfileLevelBoxQ ;

optional BitRateBoxQ ; optional FrameRateBox O; // optional
wirame®meBox() ; // optional RectRegion Box O; // optional PCT/FI2006/050136

BufferingBoxO; optional LayerDependencyBox O; // optional The

semantics is as follows. The layerld gives the identifier of the scalable

layer for which the following information describes. IsFgsLayer equal to 1

indicates that the scalable layer is a fine3ranularity scalable (FGS) layer,

tRddagtreamidhmandnsiovhicHRGbbed imediddideatcamat lnge bdigreidiiows. The

Ifion:. indj ha yegi nJFG

i?gélla%geyl Hﬁ%@g egllfaﬁé{%% in(Ezlait'(tzaﬁltiglz %%%ﬁgscgﬁ%% is%%?ihb(e ateBox,

dHEBsSEeResmpRecttenionBene PodiernsRppedisithd aypsbepandencyBox.

IRRAMIAYAS SIhERARLRER-SATHNGREHM IRCIKINELR i layer is signaled in

the Sub-Sample Information Box. A value 0 indicates that the scalable

Iaé%i formed by the samples being mapped to the layer. WO

2B5f108917 PCT/F12006/050136 25 profileldc and levelidc specify the

profile and level, respectively, with which the bitstream of the scalable

|&y&r Téprésentation is conipliant. aVgBitrate"§ives thé Hveragd' bit rate! #57"

WS t61 5 bitseein 6r e stalableTayeh Yepfesentaiont nigxBitrate

divesakermraxiinum bit rates, in bit/s, of the bitstream of the scalable

Quantity: 0 or 1

ProfileLeveiBox contains the profile and level that the scalable Iayer
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,
l.ayerDependencyBox contains the layers that the scalable is dependent of.
Amongst the boxes, the BufferingBox is an abstract box, a file format derived
from 1SO 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 scalabie layer.

Table 4

class ProfilelevelBox extends Box{'pilv’'){
unsigned int (16} prefileldc;
unsigned int {l6) levelldc;
unsigned int {3Z2) reserved = {;

H

class BitRateBox extends Box{‘bitr’}{
unsigned int (32) avgBitratse;
unsigned int{3Z2) maxBitrate;

}

class FrameRateBox extends Box{ ‘frmr’}{
unsigned int{2) constantFrameRate;
unsigned int (6} reserved = {;
unsigned int(l6) frameRate;

1

class FramefizeRox extends RBox (*fmsz’) {
unsigned int(16) frm_width;



layer representation in any time window of one second.
constantFrameRate indicates whether the frame rate of the scalable layer
representation is constant. If the value of frameRate as specified in below
WG 2006i8t81T whichever a temporal section of the scalable layerT/Fiz006/056136
representation is used for the calculation, then the frame rate is constant,
otherwise the frame rate is non-constant. Value O denotes a non-constant
frame rate, value 1 denotes a constant frame rate, and value 2 denotes
that it is not clear whether the frame r&té is constant. The value of
constantFraimeRdieis ithesrarige of 0 to 2, inclusive. frameRate gives
t@@a%\ée agngrg{ggB%a}gee@tgg$tss 8!; }ir mre%/,(g_56 seconds). All NAL units in
the %ﬁ@%&'&j%ﬁ‘&h pgesg&agmgzgfaﬁa into account in the calculation.
In th@ﬁd%ﬂﬁngﬁﬁﬁ iiéé )th‘e@ﬁarﬁbép@ffﬁa?mes in the scalable layer
reprégéﬁﬁ@rﬁﬁlﬁ gsﬁihéfﬁr%gﬁﬁqd@g@ timestamp of the first picture in the
stalable layer representation in presentation order, and t2 is the
preserfation trnestafep -olvthe latestgicture ivthé’ scalable layer
representation in tr%3/\=31=,§:centglti%n gerrc]ider?];ge(nldfga,rnel?ate is calculated as
follows ggﬁ%ggﬁt tgﬁ%@cﬁgmgﬁate = rouﬁdt({: * 256 = (12 - t1)). iftl =
t2, frameRate shall be 0:-Valué zerogrindicates an unspecified frame rate.
frm_width°aRE frm” heignt GiveTesg&ttively the maximum width and
height, in-luma-samaples.of a video frame of the, scatablejayer (scier)

répre§entation. The term "frame" is interpreted in the same way as in the
SVC,LhtHRE spRLlficatiBy; W) 2006/108917 PCT/F120061050136 26
horizontakeffsetand vericakoffseigive respectively the horizontal and

vertigal: f@ﬁi@jg@ﬁﬁﬁfﬁl%@kt{@ 1op-left pixel of the rectangular
regientrepsesented by the scalabledayesrepresentation, in relative to the

toptpejgg@ggggggﬁé ioverall regﬁd/n gg@r%%lnted by the highest scalable
layersepresentation.; region-wjdtmm@ﬁggion_height give respectively the
Widtﬁl‘éﬁééﬁée dﬁd)f the rectangplgp"giegfi@ga represented by the scalable

a2r Box () ; T
I@yerarépre%‘%n ation, ' lurha samffles of the same scale of the overall

region represented by the highest

The semanitics is as follows. The layerld gives the identifier of the scalable layer
for which the following information describes.

IsFgsLayer equal to 1 indicates that the scalable layer is a fine 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.

IsSubsampiel.ayer 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 0 indicates that the scalable layer is formed by the
sampies being mapped to the layer.



scalable layer representation. entry_count gives the number of entries in
the following table. dependencylLayerld gives the layerld of a scalable
layer on which the current scalable layer is directly or indirectly
wdepesdent’ The value of dependencyLayerld shall be smalRsP a9 EEes0136
layerld of the current scalable layer. The representation of the current
scalable layer requires the presence of the scalable layer indicated by
dependencyLayer. The syntax of sub-sample information box is presented
below in Table 5: Table 5 aligned(8) cl&ss SubSamplelnformationBox

mﬁdkiétatmobe(vsws' sversfpripe) drajisignd dengl3 2pereniivebuntifntifich the
&Eég oPHEs %%%@Xa?@f%?&aﬁ@%ﬁw Wt unsigned
|nt su sam

sampe count; e_count > 0) { for (j=0; j <
subsample_ count j++) if(version == l)g{)téﬁ%gned

SR RS e iqyeiRasAld a?ﬁgfget_tg)’gzgﬁrm%#é% scalable

img&)rwbmpﬂetlmﬂorlty, unsigned in-_(8) discardable; unsigned int(32)
reserved = 0; } WO 2006/108917 PCT/F12006/050136

maxBitrate gives the maximum bit rates, in bit/s, of the bitstream of the scalable

layer representation in any time window of one second.

consiantFrameRate indicates whether the frame rate of the scalable layer
representation is constant. If the value of frameRate as specified in below is
constant whichever a temporal section of the scalable layer representation is
used for the calculation, then the frame rate is constant, otherwise the frame rate
is non-consiant. Value 0 denotes a non-constant frame rate, value 1 denotes a
constant frame rate, and value 2 denotes that it is not clear whether the frame
rate is constant. The value of constaniFrameRate is in the range of 0 fo 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 foliowing, 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 1, is the presentation timestamp of
the latest picture in the scalable layer representation in presentation order. Then,
frameRaie is calculated as follows provided that i1 = to: frameRate = round(C *
256 = (o — 1)), If 4 = 1p, 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.



27 }} In an example embodiment the first 8 bits of the 32-bit reserved

field are used to signal the scalable layer identifier of which a sub-sample

belongs to, i.e. the last syntax element above are divided into two syntax
Wwelaniemig*as presented in Table 6: Table 6 unsigned int(8) RERE06/050136

unsigned int(24) reserved = 0; Similar methods can also be applied to

support the signaling in other file formats. If it is supported in the ISO file

format, then it is naturally supported in the derived file format such as

MPEG-4 file format, AVC file format and83GPP file format. The inventors

Hewizdaiad| sse ttieadoening siietiwve raspesivelv tharhariRodealiaed vertical

MirReheO paserediadigdormat Asamplets %@e%ﬁsﬂfa‘é"%étghfﬁ r region

base media file format: in non-hint tracks, a sample is an individual'frame

JRPRRESTEaHRY-thEeRIBhE @aﬁéﬁm&%ﬁ%mé@ giek thrie-tuhirgutslispixe! of
GBI BIRYER f3RsHBRE Saslisy By RIY Higieks, scaribiRl&agefirgs-éiantation,

formation of one or more streaming packets No two samples within a
Kk may. share t ti rly f
BRI GG R B AL of e
w&marmuiacwamheméemmbmﬁhesmi@%e rﬂevawﬁ@awntﬁmw luma
gre AN ANGPIGUHE (Shidh8DaRe AR PIFY AN iESPRt by the highest

enhancement layer picture) may share the same tlmestamp If these e
Rl Ry PP enRSEEMiNe50136 28 pictures are made in the same
sample, it is not handy for a server to do scalable truncation because
sy it gavepl i s abay oheettad. imttre fE\OE MO abR,. picture is
defined as follows: A picture is decoded from a set of NAL units with an

i%@@?ﬂe‘(‘%&%ﬂ@%%s the layerid of a scalabie layer on which the current
scalable layer is (directly or indirectly dependent. The value of
dependencylayerld shall be smaller than the layerid 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 b:

Table 5

aligned(8) class SubSamplelnformationBox
extends FullBox(‘subs', wversion, 0) {
unsigned int (32) entry_count;
int 1,7;
for (i=0; i < entry_count; i++)

unsignred int {32) sampie_count;
unsigned int{lo) subsamplie_count;
1f {subsample_count > ) |
for {(3=0; j < subsample_count; 3++) |
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;



order count and Dependencyld. The corresponding NAL units shall
include slice NAL units for all macroblocks of a picture and possibly
additional progressive refinement slice NAL units. According to the above
wdefintionsyprogressive refinement slices (i.e. FGS slices) amtnviihssasess
picture as the corresponding base layer. If the FGS slices and the
corresponding base layer are 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. Ther@fbre, in an example embodiment
e}ach 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
ihficam atiempde cimibaditherdythtafinst &stiddl ofviha dBibiv rekasved field are used to

.m% “RelEaRaK d%%@ B o BRI REC IRl U{(z;gg_e%e last

|eve uns ghe proflle compatibility; n5|gn
ré%@%’écﬁ*eme}‘br@h@%cﬁf@tﬁ%’ﬂi%ﬂ@ﬁ%ﬁ@déﬁﬂ@éf elanpniBeasaiesgnted in
thghyta-which occurs between the profile_idc and level_idc in a
sequence parameter set, as defined in the SVC video specification. WO

Q$/1a8917 PCT/F12006/050136 29 The following scalability

ation types are specific to the SVC coding format: Dependencyld
and TemporalLevel Used initial parameter sets Buffer information To
store that information, some new boxes can be defined to contain the

unsigned ni(8) layerld;

unsigned int(24) reserved = 0,

Similar methods can also be applied to support the signaling in other file formats.
If it is supported in the ISO file format, then it is naturally supported in the derived
file format such as MPEG-4 file format, AVC file format and 3GPP file format.

The inventors have developed the following SVC file format (AVC FF Amd.2)

derived from I1SO base meadia file format:
A sample is defined as follows in [SO 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
iwo samples within a frack 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



information, and put them in the ScalabilitylnfoEntry when needed. Table
8 Box Types: ‘ddep’, "i.pms', ‘sbuf' Container: ScalableLayerEntry or other
data structures Mandatory: No Quantity: O or 1 class
wheaoaedingiDependencylnfoBox extends Box('ddep’){ unsignedim(®/056136
dependency_id; unsigned int(3) temporal_level; unsigned int(2) reserved
=0;} class InitialParameterSetBox extends Box('ipms'){ unsigned int(5)
numOfSequenceParameterSets; unsigned int(3) reserved = 0O; for (i=0; i<
numOfSeauenceParameterSets; i++) {28nsigned int (16)
sEqueaseParasdan3at eagih sdit(Bss dguenndizadnfotaaSetivengihjo scalable

P, r ALUnit; igned._int
e D SR e oot ametersers
1++) { unsigned int(16) pictureParameterSetLength;
Hi’?(g"%i%t\ﬂ?é%yg?a%t@@éﬁéﬁﬁﬁﬁf‘ﬁﬁﬁﬁéﬂﬁmﬁieterSetNALUnit; } class
SvcBufferingBox extends Buf.fer_ngBox(‘'sbuf){ unsigned int(16)
ohqratioe-oidecuist fort a Gei obplationiispeitht aoidniies){ vahsigrfepiciure
[ vie o ' [ iza-unsigned int ( - :
S S BRI S PR RO R nhco i
it pritgefay all macroblocks of a picture and possibly additional progressive

refinement siice NAL uniis.

According to the above definition, progressive refinement slices (i.e. FGS slices)
are in the same picture as the corresponding base layer. If the FGS slices and
the corresponding base layer are made in the same sample, it is not handy for a
server to do scalable truncation because parsing inio 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 Profilel.evelBox is used io contain the
profile compatibility information, such that the syntax is as follows:

Table 7

class ProfilelevelBox extends Box (‘pflv’){
unsigned int (16) prefileldc;
unsigned int (1§} levelldc;
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 ievel_idc in a sequence parameter set, as defined in
the SVC video specification.



} } 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. WO
w20064108917 PCT/FI2006/050136 30 numOfSequenceParanigierSetsso1ss
indicates the number of sequence parameter sets that are used as the
initial set of sequence parameter sets for decoding the scalable layer
representation, sequenceParameterSetLength indicates the length in
bytes of the sequence parameter set NAL unit as defined in the SVC
vithed'sieeifigattaia bty irfoce Bivariyees Sed\sHbtifid woitaiBya@ sedingnfoemat:
parameter set NAL Unit, as specified in the SVC video specification.
QequenseRAREIRE aals BoalbhassLEiR ascending order of parameter set

identifiqngughigianseescadpwgd. numOfPictureParameterSets indicates
the nunghereelimsisiparameter sets that are used as the initial set of

picture parameter sets for decoding the scalable layer representation.
pietusedraranaeteretheigih neieateswhetergihcanbyiesdyfitiedpieiusentain the

parameter set NAL unit asq[ fined in,th ¥ video specification.
R a8 R R e TR ARG EE AL Uni,
as specified in the SVC video specification. Picture parameter sets shall
ocRRIEif ascending order of parameter set identifier with gaps being

allowed. operation-point-count specifies the number of operation points.

Values of SVC HRD parameters gre specified separately for each
operatior: pointcd heovalue ofcoperation: peint ceeunt shalkbe«greater than

Géit&dﬁﬁéyﬁatgmdiciates the input byte rate (in bytes per second) to the
coded “picture butfer (CPB) of SVC HRD. The bitstream of the scalable

\&y8E - BafasenIRGE KR onstfARRG, By the VATt of BitRate equal to 8 * the
valueref dixedyte: ratetfor-NAL HRER parameters as specified in the SVC

\QdeEPSign@d inf{2) reserved = 0;

class InitialParameterSetBox extends Box{‘ipms’){
unsigned int (5} numQfSeguenceParameterSets;
unsigned int (3) reserved = 0;
for {i=0; i< numOfSequenceParameterSets; i++) |
unsigned int (16} sequenceParameterSetlength ;
bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;
1
unsigned int (8} numOfPictureParameterSets;
for {(i=0; i< numOfPictureParameterSets; i4+-+) |
unsigned int {16} pictureParameterletlength;
bit (8*pictureParameterletlLength} pictureParameterSetNALUnit;
b
1

class SvcBufferingBox extends BufferingRox(‘sbuf’}/{

unsigned int (16} operation_point_count
for (1 = 0; 1 < ¢peration_point_count; 1++){
unsigned int (32) tx _bvte rate
unsigned int (32} cpb_size
unsigned int (32) dpb_size
unsigned int (32} init_cpb_delay
unsigned int (32} init_dpb_cdelay

[a—

The semaniics is as follows.

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



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.

WO 2006/108917 PCT/F12006/050136 31 cpb_size gives the required
weizeoefitlgi Toded picture buffer in bytes. The bitstream of theBtadaisles0136

layer representation is constrained by the value of CpbSize equal to

cpb_size * 8 for NAL HRD parameters as specified in the SVC video

specification. For VCL HRD parameters, the value of CpbSize is equal to

cpb_size * 40/ 6. dpb_size gives the réfuired size of the decoded picture

mm@ﬁﬁmem%gmﬁﬁémﬁmﬁmmtﬁbgomdagémmta&mmeter

ﬁEP%%Q&&'%‘%ﬁ%“?QR a'38¢ ﬂ&qﬂéﬂ% %%%%@f%@' A é%&% the

oor post_dec_buf size Pch| Mbs * Fra
@ﬁ%@ﬁﬁ@ﬁﬁéfﬁﬁ@é?f)}%@”specmed in the SVC video specification. At
least one set of values of tx_byte rate, cpb_size and dpb_size of the

meemﬁmmmahaﬂgmnfnmﬁamm%ﬁ@imt&nswmsthﬁ prefileequence
and Iev Ioft tstream bI er, re resen
e s R AR de e e SR SR SRl in e

ay glves e require elay be
pre- decoder buffer of the first bit of the first access unit and the time of
rePRYRACebaTae sreaibAldéibGrEIANIR FRAUANSRPEFMART iFUMNSlefUnit,

QKb (b S skas sbdR Asaablsda¥AtEaRsRaPBIaHeBSshall occur

constrained b the value of the nominal removal time of the flrst access
JRipResAdRg 6‘3%’603%5?@‘86?@ SEBBYNE B 0RRR BPIBIAIYRS delay

as specified in the SVC video specification. init_dpb_delay gives the
reyuitstigblsgRacanmiarieisiindicaten gl mithbeyostpitdesdpatanieieosets that

thRfirlaesedrd Rigireanddnsiime Bé%ﬁ@ﬂéﬁrggfsthﬁrpﬁ’ééogﬁg’% scalable

buffer of the first decoded picture. It is'in units of a 90 kHz clock
HR¥RERRresentaiesiable layer representation is constrained by the value

of dpb_output_delay for the first decoded picture in output order equal to
ipittopd zrelae ws etk etfiglth indivaiSy @ witeg Sprchidetaf Hespiving thatameter

tQ& ﬁREEH%@g%@H&% 'JF? §U@ t?d%é 889%%%3’&%

pictureParameterSetNALURit contains a picture parameter set NAL Unit, as
specified in the SVC video specification. Picture parameter sets shall occur in

ascending order of parameter set identifier with gaps being allowed.

operation_point_count specifies the number of operation points. Values of SVC
HRD parameters are specified separately for each operation point. The value of

operation_point_count shall be greater than 0.

tx_byte_rate indicates the input byie rate (in bytes per second) to the coded
picture buffer (CPB) of SVC HRD. The biisiream 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 greafer than 0.



In the following, some motivations for the storage of the scalability

information in file format or bitstream are presented. WO 2006/108917

PCT/P12006/050136 32 Including all layers in one single track instead of
wasing/separate tracks for the layers is preferable because @ipEMs@I5eTE

may be hundreds of tracks for one scalable stream. The mapping of

samples/pictures to scalable layers is a grouping concept. The sample

group design provides an elegant way to signaling the mapping

information and also the scalability layériinformation of the scalable layers.

Inphasiyeappiiesatithes, requiscpasigefahdiscatadiity pittuneatioffef thebytes. The

A eI SR A sa A En e BRI YOI Yaue of

st scalable laye categorizing and S|gnaI|ng

|mh$@mwaldmmmuor&atq5&té& W@Wﬁt@@béﬁ@%ﬁﬁﬁdﬂ the SVC
%@&tgé&w@ﬂaw vioredrp adaitianersingdoxre isflexbin s thequal o

that if more scalablllty information is needed it can be easily included
oxes in the sample group description entry. Assuming
that a streaming server has stored a scalable stream of profile P and level
ldpkhidiza goalalhelagquinddhsiztrebthe dgicbbed fpprbfite Riffandrl tndimf bytes.

e TR té"%reggté%@egl&f .%dm féﬁgB AL L A @PLIS a1 of

S|mplert an a aecoaer comp |ant WI server IS going to fee

tﬁaammstmt@mtwﬁsrmnewm écudéﬁueﬂﬁonmgﬁt sl degulgize ) / (
SBMAAIRMER Check%eﬂﬁ%ﬁﬂﬂmh@rﬂw@'%%@@@ﬁwﬁé&&t i$ ) ) as

compllant with LL@P1, e running a hypothetical reference decoder,

wRrHIRGBSES iffrivideo @ﬁ?@ﬁfﬁhon and computation complexities

to the streaming server. To have the profile and level information signaled

féi deast srwlaist tdyeartesnibiylabeie a:ppli_m'@mwm@mmmf the same
High K AR EnRalal e Neshliai i 6y 48 BREHTEAUNG 7GR of the

in ormatlo are naturally needed for bit rate, temporal and spatia

eitslpmreal th@@?@é?&*ﬁliﬁﬁﬁﬁ&%ﬁﬁ@ﬂﬁ%@ﬁm to support region-of-interest
(ROI) scalability as required in N6880.
init_cpb_delay gives the required delay between the time of arrival in the pre-

decoder buffer of the first bit of the first access unit and the time of removal from
the pre~-decoder buffer of the first access unit. it is in units of a 80 kMz clock. The
bitstream of the scalable layer representation is constrained by the value of the
nominal removal time of the first access unit from the coded picture buffer (CPB),
tr,n( 0 ), equal to init_cpb_delay as specified in the SVC video specification.

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 kMz 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 io
init_dpb_delay as specified in the SVC videc specification assuming that the
clock tick variable, ic, 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.



Decoding of different scalable layer representations requires different

buffer sizes and buffering delays. The presence of buffer information

enables a WO 2006/108917 PCT/F12006/050136 33 receiver/decoder of
wabsoedabbeitayer representation allocate less memory for desodirgoosos0136

have a shorter initial delay, both are helpful to improve end-user

experience. Though it is known that all higher layers are not required for a

certain scalable layer representation, it is not known by default which

lower layers are not required. The laye&gZependency information enables

drsttedingngliseyes ot doessindlaninace dsstsald wé rusivgr septhetd iracks for the

in re which ires..complex i C}(‘am ntations. T
R e B e B SO e for ome
seeddaiNelaljeam. a fine granularity scalable (FGS) layer, the bitstream data

unit of which can be truncated at any byte aligned position. Conventional
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AVC file format. To meet this requirement and to support the ROI
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base layer (the ROI region) and the enhancement layer (the leftover
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N, the ni ers O Sscalanie exiension layer uniIts. IN som

e e e P A MO TEAHNaRITS AENB OS2, dundanty
retm"mér kn(anictlﬁe_rimfcﬁingtibnm‘a/vilsidmmmablehaywayc_mabejf Oiscey dezhiability
Fﬂféﬁ%éﬂei{l‘ﬁg@dé‘ﬁ"?{ ecQﬁ“@!B“.‘é&é@g‘%L% s, e%%é)(i%r dgse‘%ﬁr% xes in the
unnecessary units, the mapping between fiie decodin epengency

iSRMARgwap derernigaisiattdyer identifier is needed. Due to fact that a
scalable layer representation may not use all the initial

Assuming that a streaming server has stored a scalable siream of profile P and
level L, while a scalable layer of the stream could be of profile P1 and L1, and the
implementation requirement of a decoder compliant with L1@P1 is simpler than
a decoder compliant with L.@P. If the server is going o feed the video content to
a client with a decoder compliant with L1@P1, the server has to check the
stream whether there is a scalable layer that is compliant with L1@F1, e.g., by
running a hypothatical reference decoder, which imposes 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 fo suppori
region-of-interest (ROI) scalability as required in N6880.

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



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, WO 2006/108917 PCT/F12006/050136 34 particularly because

Wiy pisaliyanitial parameter sets are transmitted out-of-band andrreatiedslgsorse
which implies that reception acknowledgement is used and
retransmission may be used. Signaling of initial parameter sets for each
scalable layer representation solves the problem. It is also possible for a
server to get the information by analyzZi¥g the bitstream. However, that
rezpsies itecsdereotosbecatailia- myarerapmmmhaﬁlthdbpta'tsamnnemory for

AR S&‘?W’?é%g %%’E%P {2 ﬁ@% ORKAl IA9eY l}fﬂl!r'f‘ i libtove end-user

streamin , 3G e server an create mu Ives for
tﬁéiﬂfﬁ@cﬁream based on the scalability information, either through
multiple SDP descriptions wherein each SDP description containing one

oTtogh thas wowaltaenailveighdhraygls ene S&Fréiﬁﬁfé'tpmﬂaceewémrﬂ:aiable
uIt le alternncgrves The rec |vrn terminal, ¢ one r non

ﬁ‘!? at RS SRR et S lis BRULL PYn S % ter"‘{ fen HE’\ﬁs V\"?‘P{%rﬁ "are not
|ﬁﬁewwoﬁwmymmpmannnfnuarabibmaﬂ%&eambﬁammmsgtmfeer not to

"aand eﬁﬁ&% Dg-terminals of diffey u! drff%%?” gB8 ad[o Sifferanty requires

network condition’ that result in th eren afernatrves a Stream are
igeamisdimelemersatianag termrnals. In this case, it is possible to divide

the receivers into different multicast/broadcast groups, and the receivers
iW@WQUW@@@%ﬁmlwmwivwhﬁsih@)mmathﬁdrc&tes whether the

avallagfe l@ gg\l/vrdt for ear(r:Di r% ewm%eerﬁ%?elcé Rffl re utlldzea unit of

Fora i AR group erein a |vers s are € same
memme,mmmaﬁ@mmsmaa@nae paigitiant layers are transmitted
from the server side. However, if there is more than one

nodHGaRHBRARESARIGIRIHNI HIR S AT VRr SNOL ! th A eReRb N NG B IEnSRING an be

announcement what alternatives are available, such that each receiver

SHRIRYELI0 ReLIRY AR SCRIRRITY < BriberiDY USRS CRRERN SOnelatged slice
farsumeyiie, Hiywssiag Hlakkin aasisularemant¢inaddotihe 4t NB8gesaying that

the SVC file format should be backward compatible with the AVC file format. To
meet this requirement and fo support the ROI scalability simultaneously, sub-
sample information is needed, since the base layer (the ROI region) and the
enhancement iayer (the ieftover region) have to be in the same sample. Thus,
sub-picture layers can be utilized for this purpose.

The decoding dependency information is included in the NAL unit headers of
scalabie exiension layer NAL uniis. In some applications, it is desirable 1o let a
media-aware network element or the receiver know the information of which
scalable layers can be discarded. To assist {he media-aware network element or
the receiver discard unnacessary 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 fransmission bandwidth and a longer initial setup delay,



WO 2006/108917 PCT/F12006/050136 35 Itis also possible that in one

particular multicast/broadcast group one alternative with multiple layers

are transmitted, while the receiver chooses to decode one of the layers

wardt@idkecard the rest data. Using this method, the availablBCH&rRiHG136

for the sending device may be efficiently utilized, because fewer streams

are transmitted. In this case, with the same multicast/broadcast group,

the server does not need to know the different preferences of different

receiving terminals. However, it is still B&cessary for the server to present

tperauelar@ti\maumrrmmaﬂyhmitigh panaicetansetmesentransmitieghanuhef-band
"SREVELEHCOBALAC BRIBCHES AbledRiecadBRrRblIRAlIeRalEY and

The above two metho s can also be applied together. That is, there may

U@trﬁnmﬁ;sm|ﬁ@afs%r@>°ﬁf&a§lg@w§sdmw%ﬁmetghﬁ%% feiqpen Scalable
'RERIVPERRABNERRNISINESRIBHANNEMIINGs WIS JBIEB I8 TRATDEMRST to get the

some of the receivers. may discard some of the received bit stream
|eraatian MRB/&'%%&%W% B Y Yiobiah BAHIRS Mo fFpfHer to be
aficitneyaréintidoduidiaealiablesiret seyeisand the efficiencies of

the bandwidths available in the receivers. As noted above, embodiments

VaDIL e $FeReahedr saantavention jagiude program products

comprising computer-readable media for carrying or having

computer executable instryctiopns a structures stored thereon. Suc

R RAER S ARG i ST AR R AT PR AL Ao aHematives
decahscshmeastgamerpbpetposener seaabsilifyinfos@aiimpetdeBywaglomulitipie

P I

b Bl B TR R S e BB AR W mprp
st giemativer arainetigh gom@@ Bedas@gpbﬁamo@t@@menmmbwm&arnaﬁves.
C?ﬂebr%géﬁgléotéﬁﬁ h S PSS eHEES IO AP RRAGHEH BRI MPEne alternative

m uter-exécutable instructions or data structures and which can be
b sRverdhpOkeRYHEETIaY B sheEIt BisansmilieRn

mformatlon is transferred or provided over a network or another
cdenmnuliticaatibrisadoasicapplicéditinay, aedsvirery, béredessying decorimalsatiodifferent

O aBBEAWLE I SIS STHAS ShE ORARMERk DShERIGIS GBI ARSI HeWR{ Giferent

alternatives of a stream are ideal for different receiving terminais. in this case, it

is possible to divide the receivers inio different muliicast/broadcast groups, and
the receivers in each group share the same alternative. Using this method, the
available bandwidth for each receiving terminal may be efficiently utilized.

For a multicast/broadcast group wherein all the receivers share 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/broadceast group, the server should
present through the service announcement what alternatives are available, such
that each receiver can choose one aliernative service to subscribe. This can be

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



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

is WO 2006/108917 PCT/F12006/0-0136 36 properly termed a

computer-readable medium. Combinations of the above are also to be
winehsdadstiithin the scope of computer-readable media. ContpltEF2006/050136

executable instructions comprise, for example, instructions and data which

cause a general purpose computer, special purpose computer, or special

purpose processing device to perform a certain function or group of

functions. An example of a system in wafich the invention can be applied is

dépicikn inofigibte thal e syspanticorap sdicestbnoaticgSayuaml Otaandliemative

R T o e M s Th T g gne of

tHaAsIAEsE 298nte oFiRcard digndRStodairetwbiKin@ARiscrathadndhae available
GRARBURIEASN PRIVEUHEIRY R WREY 104 thekedsary haiR-8ateNanaiss. fewer

which receives the file 103 and forwards it to e.g. a base station 106 of

tﬁE‘%?éRﬁcﬁf?b%’P@.ﬂ?Eiﬁﬂroi’bf*ii?e‘i@ﬁﬁsﬁﬁ’iéﬁ‘.‘?&?E&Wfif@ét(ﬂﬂﬁe‘&@ﬂ@m“@
the sigpatsice g aasieithe lsaplabibil\ydificm atefeand co pleditbasnt receiving

information incladed 1p ihe Signal) Thednyenian i descdbed B eyematives
ggﬁrgﬁ?&nte%’%\{?n’e IS epes?w ICh may es?mplremgn?g’g in one
anibodatienttbsoagh apraroepartoeticetoeingaomihaethexecatediecan conclude

ORIBIGLPRSs %%é@ B350 é%?%ﬁ%ﬁ&@@ﬁ%&ompmers in_networked

environments. Generally, progfam module de routines, programs,
abjects, components, data structures, etc. that |ferform particular tasks or

it ARE AR TIEH 58 SRR FHEL tPFeRPRISR SARE e l3BldS: there may be

inghttickkontltiaasobiaisdbdat giupsiuiessand pfagsagross] Wi sirepeesdrirs can

examples,of program code for executing steps of the methods disglosed .
dsgote e sae letalive, ARG oliier arnps somS of Inefeceivers
avsydiisedrdatanstrudtine secoimad bilts tesam fHyerst chnresponidieg avethiod may

!%1@'&ga%ﬁ%n@é'asu‘m@mée%‘iﬁf@ﬂ%ﬁlﬁa@ﬁ B?Qﬁe%%%‘ﬂﬁf%@%#ﬁgle in the

implementatfons o present invention could be accomplishec
stan@iranstRpafivirnreeRhifedanyidins syséatlsgi rgeceivers.

As noted above, embodiments within the scope of the present invention inciude
program products comprising computer-readable media for carrying or having
computer«execu{able instructions or data structures stored thereon. Such
computer-readable media can be any available media that can be accessed by a
general purpose or special purpose computer. By way of example, such
computer-readable media can comprise RAM, ROM, EPROM, EEPROM, CD-
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



other logic to accomplish the various database searching steps,

correlation steps, comparison steps and decision steps. It should also be

noted that the WO 2006/108917 PCT/F12006/050136 37 words
wWgomposent” and "module” as used herein and in the claim®{&tiFitztdeshtac

encompass implementations using one or more lines of software code,

and/or hardware implementations, and/or equipment for receiving manual

inputs. The foregoing description of embodiments of the present invention

has been presented for purposes of ill@étration and description. It is not

iprepeady tormed shaostudasrreadiatitarogehesent Grrehtiaticashef precatove are

fa%ﬂﬁasﬁgxﬁb% Wesligad %P@%Y%%BU%%‘%A%!& meliige puter-

possible in light above teachings or may be acquired from practice ot the

prEaaWeRiedREBHCHORS SRIHEHRR s Sarap it dasiushandeandinietrinbiciepause
rathsuRsBYPaIHIRe, PERSRM IH(RPHSE BBk HsiIeradliCabecial purpose

tg
application to enable one skilled in the art to utilize the present invention
iNPSASHOS IREEHIR AR RifeTalRJUEFHERIRE SoMR AEReiQited o

the particular use contemplated. For example, the description of
ebegamgiesaif atwygirrsent whishtithe Havdrdion mras drecappisstlysfalepicted in
tngipera! sealabliy. Howenershisapplicable.to alligndselsealabily, storage
such as spatial’scalability, computational Scalability, and quality
(§rgﬁ£ﬁ-t65?oi§ewaﬂamimy.ﬁltqu 58y, WGy BRMSKsforMsdBisean pacoded

anRRlindiMithidhRPaeaBhiNVeBHABR SPRE MENTdINKINEhRYAIMRIE 28T dRE or more
transmission protocols are Session Descri(g%on protocol (SDP),

REKIAGIE SrORNGrdiSE P URT $8) A CUSSiBRATHPSAEprBIRTK. In the
(RdRyoB8 Wyhahisrelataredhés:al ghteveshod0F, entielingacivadaliie dién 103 and

i thod comprising: , produgcing at least one enhancemgnt
e A e R A B R ST B e s
!d%r is\cMac&bterizéGSb}camaenng@rdfpmrtgigm&(;sbirawidieodﬁag Prepecylability
Ingde-abIeaRt WY S5 alAMAS ion inciuded in the signal(s).

The invention is described in the general context of method steps, which may be
implemented in one embodiment by a program product including computer-
executable instructions, such as program code, executed by computers in
nelworked environments,  Generally, program modules include routines,
programs, objects, components, data structures, etc. that perform particular tasks
or implement pariicular abstract data types. Computer-executable instructions,
associated data siructures, and program modules represent exampies of
program code for executing sieps of the methods disciosed herein. The
particular seguence of such executable instructions or associated data structures
represents examples of corresponding acts for implementing the functions
described in such steps.

Sofiware and web implementations of the present inveniion could be
accompiished with standard programming techniques with rule based logic and
other logic to accomplish the various database searching steps, correiation
steps, comparison steps and decision steps. 1t should also be noted that the



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

scalability information; - Sub sample scalable laver information; -

Decoding dependency information; and - Initial parameter sets, and
wWSignedingodid at least one enhancement layer with said chapagveripecloso136

coding property such that the coding property being readable by a

decoder without the need to decode the entire said at least one

enhancement layer. 2. A method according to claim 1, wherein said

signaling is performed within a bit stred@ of said scalable data stream. 3.

Awerelsh beberqandiniy 2o [anedjel lasresed didreignedid gnitheedeime s widnided fo

%ﬁ%‘ébﬁ%ﬁ&éé ﬁ‘&)@%ﬂtﬁ?¥8ﬂ§%§ﬂ 833'@'%@@5%%?' sflol@zg}gﬂ&%ge, and/or

according to claim 1, wherein said’signaling is performed within a

tREHEMIRSi SR RipsReER iepanediptemidRmand faaitree insi engatial dtruisn.

5. A method of decoding a scalable data stream, said method comprising:

rFoeiVimggonngldeldptiasttd asmoodiprising af itesbenseaniangfivetias been
ing a codin erty for said, at least pne enhancement

layer: recei 0 n | r

e I 0 B O B PSP T g PR Re to be
@ahaumﬁmesoalubiimiﬁrtfmme&mt-imagiﬁpnofqmeme(ﬂ@l)fsmlgﬁsmipsed, and
'ﬁﬁ%gﬁ%%%hé éﬁ@%%f?&%?%@@%g?m =4 ?Hfﬁﬁﬁ%‘?{ﬁ&gb%@r&ﬂings or may

[
dependency information; and Initial parametér sets. 6. A metho

Reqamired dam Pastitrishdne@iasany savgriing prspempadineats were
ARin G HIP Suiigoea b 18as B RIMANE BRRBIIAKEH B GRIRERINKEENtion
on the basis of said examining whether the decoding of the -

and its practical application 10 enable one skilled in the art to utilize the present
invention in various embodiments and with various modifications as are suited {o
the particuiar use contemplated. For example, the description of embodiments of
the present invention has been presented mostly for temporal scalability.
However, it is appiicable fo all kinds of scalability, such as spatial scalability,
computational scalability, 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).



said at least one enhancement layer is possible; decoding said at least
one enhancement layer if it is determined that the decoding is possible;.
7. A method according to claim 5, wierein said coding property is
received within a bit stream of said scalable data stream. 8. A method
according to claim 5 comprising receiving said coding property within a
file format capable of storing said scalable data stream, and examining

Whai g filgiraafds: 9. A method according to claim 5, comprising receiving
said coding property within a transmission protocol capable of

1. transmiding sifsciame sapimamatlseRnethod PReoiiRGINGRIEhg:
5, said coding propertg further comprising buffer information representing

the RIRBUANSF AR RIBLAMGRGRIEST RY&IAIRY 3t ipligstiaif stream,
whérRhansament |ayst- dde AhABRBERHEH{ORGBEOdING ar8e¥aRIE AR 2 coding

stream, said apparatus comprising: a scalable data encoder for producing

ProgeréastBRECENRRICERHNE BERRESEY Anclagianft ipaataneat thm &pdavingy

at least oneigahpaRaBAR RyealviKhAfagiestiss by a coding property,
wherein said cpdinF%ypropert includes at least one of the following: - Fine

granularity XeRBIRY HESARaRE! LeraRkiik - Sarmalisr(rOI) scalability
informatiogumm%@h@y@y@ﬁ@mgﬁ@ﬁpn; Decoding

depender::[;l:}/ information; and Initial parameter sets; and a signalling

component RFGEIRATE SARERAN IHesmR R Tay@idith said characterized

coding.propgity peeArtiasthe@oding property being readable by a

decoder without the need to decode the entire said at least one _

enhﬂﬁ@@”ﬁ@q?ﬁ’é@é? least one enhancement layer with said characterized
coding property such that the coding property being readable by a decoder

without the need to decode the entire said at least one enhancement layer.

2. A method according to claim 1, wherein said signaiing is performed

within a bit stream of said scalable data stream.

3. A method according to claim 1, wherein said signaling is performed

within a file format capable of storing said scalable data stream.

4, A method according o claim 1, wherein said signaiing is performed
within a transmission protocol capablie of transmitting said scalable data

stream.

5. A method of decoding a scalable data stream, said method comprising:
receiving a scalable data stream comprising at least one enhancement
layer;
receiving a coding property for said at least one enhancement layer,
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;



12. An apparatus according to claim 11, wherein said signalling
component is configured such tha’:gs id signaling is performed within a bit
stream of said scalable data stream.”13. An apparatus according to claim
11, wherein said signalling component is configured such that said
signaling is performed within a file format capable of storing said scalable
data streaf®29IRg S6pERAGE ALEVRIMGHETBIART 11, wherein said

signalling ¢eimgnaamisiepaigiired such that said signaling is performed
within a transmission protocol capable of transmitting said scalable data
stream. 15. An apparatus according to claim 11, wherein said data stream

6. COWﬂ%&@ﬁ@c@ﬁ@ﬁné%%ﬁh@ﬁ@&%f@&@wdmg a scalable data
stream, said apparatus  comprising: a component for identifying at least

oneSHRRAREUEHE I 4PEHTE R'QRAA &V Hhad AeerriRAd e RiEFapRId at least

indigaosphacadiag: propedyd@ssociated with said enhancement layer,
wherein said codin%)proper_ty includes at least one of the following; Fine

orafIEIE) BEE BT RAFR A A REFRBAH MR 1P Saraing of the

infosaatianeast ubs amnkm seplabladgxeidrieuvition; 41 Decoding
dependency information; and Initial parameter sets. 17. An apparatus

accHRRAGIRY SaithatdeashanrRBhaDsRESHaxRA | L Sstestinsshiiat the

for delesmiyng phwitmee said decoder is capable of decoding said
enhancement layer based on said coding property. 18. An apparatus

according to claim 16, wherein said data stream comprises video data.
7. 19. A prih el uRibircRiY @d BRitnCHMLesiTesarRbiO Mesliprojetblerestisiged

a
within a bit stream of said scalable data stream.

8. A method according to claim 5 comprising receiving said coding property
within a file format capable of storing said scalable data stream, and examining

said file format.

9. A method according to claim 5, comprising receiving said coding
property within a transmission protocol capable of transmitting said scalable

data stream.

10. A method according to claim 5, said coding property further comprising
buffer information representing the amount of memory to be aliocated for

L

decoding said at least one enhancement layer.

11.  An apparatus for encoding a scalable data stream, said apparatus
comprising:

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

- Fine granularity scalability information;



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 SeYeRRLINIRFESEPS: RerRbdEKIRIRIGediairst coding

property; as@reBehiRxesQfisisia Bguing @ $eagpH;coding property; and a
second indication associated with said second layer identifying said

second cofREIHBPABP S RaU R ' HIAlire 2888 rding to claim 17,

wherein saigifspHidisrtian detessagiated with a bit stream of said
scalable data stream. 21. A data structure according to claim 17, wherein

saicPfiRke NRHIBL AT ek it S AARIAGIBFIHRANEASEHIE b E¥Rhy Ehigaid
chaveiRbie-data Sigasto I8ty 2udiHata sineCBae fg GEshaa oA r’kadable by

wherein said scalable data stream comprises video data. 23. A computer
a dersgleVBRL PR PEREJAIRG SPEEIRBIE TR SRId &th /a8t OpRog RhiRNCement

layd@roduct comprising computer readable medium storing machine- readable
program code for causing, when executed, one or more devices to
perform the following: producing at least one enhancement layer of a

12.scalaplesisdtatiiearcovdiedeio srithatleasghensierRancsgrenmidayesisponent
. ¢ch ract%i]zed gyacodin property, wherein sai codi,ng?groferty inclu?es_
'S CANEGUITHE BIThO R IRNG L RIS gRaRGIAPK)NSCaIE) Thighiifarn of said
scaegion0f stermmst (ROI) scalability information; - Sub-sample scalable

layer information;

13.  An apparatus according to claim 11, wherein said signaliing component
is configured such that said signaling is performed within a file format capable

of storing said scalable data stream.

14.  An apparatus according to claim 11, wherein said signalling component
is configured such that said signaling is performed within a transmission

protocol capable of transmitting said scalable data stream.

15. An apparaius according to claim 11, wherein said data stream

comprises video data.

16. An apparatus for decoding a scalable data stream, said apparatus
comprising:

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

- Fine granularty 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 enhancement layer with said characterized
coding property such that the codinélproperty being readable by a
decoder without the need to decode the entire said at least one
enhancement layer. 24. A program product according to claim 21, wherein
said signatRFRIABEARREH RGN HHYINRHeAEHCsaid scalable data
stream. 25, g ggramdierdigsaccording to claim 21, wherein said
signaling is performed within a file format capable of storing said scalable
data stream. 26. A program product according to claim 21, wherein said

17.Sig%H%&r%%f@%@@r@mbi%%téﬂr?ﬁ%?%%&“@?ﬁ@@' capable of _
transmitting said scalable data stream. 27. A program product according
to cRP§%ACEThaRSin said data stream comprises video data. 41 28. An

apPP3ratiss i QA1GPOMSHA REHRILS Hrlm SR SRILRAPBAFINS: is capable of

compri%i’%gd: means for producing at least one enhancement layer for a
decQdin® RAFDARCEMENhERNERT BaRPA FBRT 9P HItARERREN layer is

characterized by a coding property, wherein said coding property includes
at least one of the following: Fine granularity scalability information; -
18. Redfith-GPREEFLE (FRSFPELRGilRY i%%aﬁén; whGisiBarfpld seafgoistream
corliiesdafoigaatigaa; Decoding dependency information; and - Initial
parameter sets; and means for signaling said at least one enhancement
layer with said characterized coding property such that the coding

19.propedytbeintiéapdahiiady ondeeoaadnris dasinapddadesagdrtienting a
scalabls a8 Sream compreing e 1AYer
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 scaiabie 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
a second indication associated with said second layer identifying said

second coding property.

20. A data structure according to claim 17, wherein said first indication is

associated with a bit stream of said scalable data stream.

21. A data structure according fo claim 17, wherein said first indication is

associated with a file format capable of storing said scalable data stream.



29. An apparatus according to claim 26, wherein said data stream
comprises video data. 30. An apparatus for modifying a scalable data
stream, said apparatus comprising:4gt first component for receiving a
scalable data stream comprising at least one enhancement layer and
reading coding property indicators associated with layers of said data
22. strefnfitRebbinciaig c%%ﬁﬁ%?@pf—?tﬁﬁ&l&dé@aWB@éQ”brﬁalﬂ thealable data
strd QNP WM rigdae, JIah Wawity scalability information; - Region-of-interest
(ROI) scalability information; - Sub-sample scalable layer information; -
Decoding dependency information; and - Initial parameter sets; a second

23. COMPRRARGIRE CHPBRAMISTBI COJBIIRIORAHY Indicalarianih 3Rl esaid

of a destination decoder to determine which layers are decodable by the
ProgERTh RIS delc SREPPAZ N tHRNRINEPO TERCRP B oUBAR s afidiag: dhaghine-
reaﬁhﬁ%dﬁﬁfé}ém?c@dg‘?oﬂ@ﬁﬁ@ﬁ@“\ﬂ%@@éé‘%a,f%%hdiomﬁ@@ém@és to

transmitting said modified data stream to the destination decoder. 31. An
peripipatht ECHR¥ARSing to claim 28, wherein said third component is

CO”E%@%iF@@W%i%ﬁ@ ohiraitaalariinesar thptasBpifle cosablaym,

the destination decoder. 32. An apparatus for decoding a scalable data

whetplasaididtafiRTarRe BRIRSRGFhedRYT0rFecORMAGIE Haab Aafoding

proplERMwRErBRTISHIE 85IRASINBRCARABRRIBE Kt RYRS: AIRABSHIY fERRItYHT
said at least one enhancement layer in said scalable data stream and
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Region-of-interest (RO!) scalability information;

Sub-sample scaiable layer information;

Decoding dependency information; and

Initial parameter sets; and
signaling said at least one enhancement layer with said characterized
coding property such that the coding property being readable by a decoder

without the need to decode the entire said at least one enhancement layer.

24. A program product according to claim 21, wherein said signaiing is

performed within a bit stream of said scalable data stream.

25. A program product according fo claim 21, wherein said signaling is

performed within a file format capable of storing said scalable data stream.

26. A program product according to claim 21, wherein said signaling is
performed within a transmission protocol capable of transmitting said scalable

data stream.

27. A program product according to claim 21, wherein said data stream

comprises video data.



with said enhancement layer, wherein said coding property includes at

least one of the following: - Fine granularity scalability information; -

Region-of-interest (ROI) scalability i‘llﬁormation; - Sub-sample scalable

layer information; - Decoding dependency information; and - Initial

parameter sets. 33. An apparatus according to claim 30, comprising:
28.medHs fePRRIRIHSINTAG AReMEIGRd & fusdateaphisrRres gedddanparatus
corfpispideast one enhancement layer based on said coding property; and

means for decoding said at least one enhancement layer if the apparatus
is CHRANS SPUBEHHISH S/ ipareiaensfnBARaABeREIRYaYdphasRiahle data

strefdl GRABIZ IR RRAINA SR AISHICEHARRESIRGR darader irdecedine® by &

scalable data stream, said device comprising: 45 ‘a receiver adapted to
Codigge REOREIYscHlaBIeIData iStreafinD APRATY antddenit daRshashent the
folidavag:an identifier adapted to identify said at least one enhancement layer

in said scalable data stream and read an indication of a coding property
associated Mt EERURTEY, SeREbIs AidcEBmgBroperty includes at least

one of therfaliayingr. infdnes B REMIREEA BEARPIHNG IRfaation; -
Region-of-interest (ROI) scalability information; - Sub-sample scalable
layer informeRoPATPIECRRARP IR AT RAdRRation: and - Initial

parameter sgksdiRg ASHEMRIISEPIG AR A Rsfor decoding a scalable
data stream, said program product comprising computer readable

mediurh stiiR RAIGTIRIETe8tBAEBrogram code for causing, when
exesidans Of Ofi gHalithgexisies 0 least one enhancement layer with said

characterized coding property such that the coding property being readable by
a decoder without the need to decode the entire said at least one enhancement

layer.

29. An apparatus according fo claim 26, wherein said data stream

comprises video data.

30. An apparatus for modifying a scalable data stream, said apparatus
comprising:

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

- Fine granularity scalability information;

- Region-of-interest (RO1) scalability information;
- Sub-sample scalable layer information;

- Decoding dependency information; and

- Initial parameter sets;

a second component for comparing said coding property indicators with
capabilities of a destination decoder to determine which layers are decodabie

by the destination decoder;



perform the following: receiving a scalable data stream comprising at least
one enhancement layer; receiving g coding property for said at least one
enhancement layer, wherein said c %Iing property includes at least one of
the following: - Fine granularity scalability information; - Region-of-interest
(ROI) scalability information; - Sub-sample scalable layer information; -

DecbHiHg Gophrieil RiBIRMHbONG S dRiistinaaniede sasodablg by the

destRRMHEI Q8882 REPduct according to claim 33, comprising: Computer
code for determining whether a decoder is capable to decode said layer

bastd @ Ehia¥BAMEPtfS AR Ea dBadiftsicudetaingam to the
dedayshdridadstermined that said decoder is capable to decode said layer

based on said coding property. 46 37. A device comprising an encoder

for encoding a scalable data stream, said encoder comprising: a first

31.compengipdpitpsodusindinbiasstRne erhanerment dayerafra ssalpbleent is
data stream, wherein said at least one enhancement layer is

configiactdRZEMS)Ys BYGRY PropltyaimnireRrdirt Gimg prdlsarfianifaydhe

deshigast aaeseithe following: - Fine granularity scalability information; -
Region-of-interest (ROI) scalability information; - Sub-sample scalable

layer information; - Decoding dependency information; and - Initial

32 parameymatanon sesemprapesaritey danalisgsnd esdianeppanitus
layer with said characterized coding property such that the coding
CONYPESEIY being readable by a decoder without the need to decode the

entifrgesmid dbleastSINmENhasseBsBt data stream. comprising at least one
enhancement layer;
means for identifying said at least one enhancement layer in said
scalable data stream and reading an indication of coding property associated
with said enhancement layer, wherein said coding property inciudes at least
one of the following:
- Fine gr'anularity scalability information;
- Region-of-interest (ROI) scalability information;
- Sub-sample scalable fayer information;
- Decoding dependency information; and

- Initial parameter sets.

33.  An apparatus according to claim 30, comprising:
means for determining whether said apparatus is capable of decoding
said at least one enhancement layer based on said coding property; and
means for decoding said at least one enhancement layer if the
apparatus is capable of decoding said at least one enhancement layer based

on said coding property.

34. A device comprising a decoder for decoding a scalable data stream, said

device comprising:



layer. 38. An apparatus according to claim 16 configured to receive said
coding property within a bit stream ﬁo?f said scalable data stream. 39. An
apparatus according to claim 16 configured to - receive said coding
property within a file format capable of storing said scalable data stream,
and - examine said file format. 40. An apparatus according to claim 16

corfi@eRiMer ragantedala EBeRie SUPTRAIRR dataTiiRRIotPpIBtRiap at
lea$PBRb erpivansraiting said scalable data stream.

an identifier adapted to identify said at least one enhancement layer in

said scalable data stream and read an indication of a coding property
associated with said layer, wherein said coding property includes at least one
of the following:

- Fine granularity scalability information;

- Region-of-interest (RO!} scalability information;

- Sub-sample scalabie layer information;

- Decoding dependency information; and

- Initial parameter sefs.

35. A computer program product for decoding a scalable data stream, said
program product comprising compuier readable medium storing machine-
readable program code for causing, when executed, one or more devices to
perform the foliowing:
receiving a scalable data stream comprising at least one enhancement
layer;
receiving a coding property for said at least one enhancement layer,
wherein said coding property includes at least one of the foliowing:
- Fine granularity scalability information;
- Region-of-interest (RO} scalability information;
- Sub-sample scalable layer information;
- Decoding dependency information; and

- Initial parameter sets.

36. A computer program product according to claim 33, comprising:
Computer code for determining whether a decoder is capable to decode
said layer based on said coding property; and
Computer code for decoding said layer if it is determined that said

decoder is capable fo decode said layer based on said coding property.
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37. A device comprising an encoder for encoding a scalable data stream,
said encoder comprising:

a first component for producing at least one enhancement layer of a
scalable data stream, wherein said at least one enhancement 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

a second component for signaling said enhancement layer with said
characterized coding property such that the coding property being readable by
a decoder without the need to decode the entire said at least one enhancement

layer.

38.  An apparatus according to claim 16 configured 1o receive said coding

property within a bit stream of said scalable data stream.

39.  An apparatus according to claim 18 configured to
- receive said coding property within a file format capable of storing said
scalable data stream, and

- examine said file format.

40. An apparatus according to claim 16 configured to receive said coding
property within a transmission protocol capable of transmitting said scaiabie

data stream.



