BACKWARD-COMPATIBLE AGGREGATION OF PICTURES IN SCALABLE VIDEO CODING FIELD
OF THE INVENTION [0001] The present invention relates generally video coding. More particularly,
the present invention relates the coding, storage and transport of scalable video. BACKGROUND OF
THE INVENTION [0002] This section is intended to provide a background or context to the invention
that is recited in the claims, The description herein may include concepts that could be pursued, but
are not necessarily ones that have been previously conceived or pursued. Therefore, unless otherwise

indicated herein, wBaiGHIVa4BIBAIONEPIETIRI B ROCHIRTEAT G NSEipionand glaips in this

application and is not admitted to be prior art by inclusion in this section. [0003] Scalable Video
Coding (SVC) provides scalable video BftstrbaELE SCHREBR 3P BiEeeam contains a non-scalable

base layer and one or more enhancement layers. An enhancement layer may enhance the temporal
resolution (i.e. the frame rate), the spatial resolution, or the quality of the video content represented by
the lower layer or part thereof The scalablEIRLEr SEATHEIHGEHEFHM to a single real-time transport
protocol (RTP) stream or transported independently. [0004] The concept of a video coding layer (VCL)

an nework absUGle AR EHRALERTLACHAOGEALYidGs, SOOI M), The YCL contains

the signal processing functionality of the codec; mechanisms such as trans quantlgatlon,
motion-compensaEa PreBIEHER FSEeRitar RAd AR prear RS odaenlsiirivides.a base or
enhancement layer consists of one or more slices. The NAL encapsulates each slice generated by the
VCL into one or more NAL units. [0005 ERCHREN T Tayet BIBMI@ERT AL units, representing the
coded video bits of the layer. An RTP stream carrying only one layer would carry NAL units belonging

to that layer only. jAooRT Pratcanh sa1EYiRena Lo pIsieRcAARIe MARPDL Lo ntext to the invention
that is recited in the claims. The description herein may include concepis that could
be pursued, but are not necessarily ones that have been previously conceived or
pursued. Therefore, unless cherwise Indicated herein, what is described in this
section is not prior art to the description and claims in this application and is not
admitted to be prior art by inclusion in this section.
[06003}] Scalable Video Coding {SVC) provides scalable video bitstreams. A
scalable video bitstream contains a non-scalable base layer and one or more
enhancement layers. An enhancement layer may enhance the temporal resoiution (i.e.
the frame rate), the spatial resolution, or the quality of the video content represented
by the lower layer or part thereof. The scalable layers can be aggregated to a single
real-time transport protocol (RTP) stream or transported independently.
[0664] The concept of a video coding layer (VCL) and network abstraction layer
(NAL) is irtherited from advanced video coding (AVC). The VCL contains the signal
processing functionality of the codec; mechanisms such as transform, quantization,
motion-compensated prediction, loop filter, inter-layer prediction. A coded picture of
a base or enhancement layer consists of one or more slices. The NAL encapsulates
each slice generated by the VCL into one or more NAL units.
[0665} Each SVC layer is formed by NAL units, representing the coded video bits
of the laver. An RTP stream carrying only one layer would carry NAL units

belonging to that layer only. An RTP stream carrying a complete scalable video bit



stream would carry NAL units of a base layer and one or more enhancement layers. SVC specifies the
decoding order of these NAL units. [0006] The concept of scaling the visual content quality by omitting
the transport and decoding of entire enhancement layers is denoted as coarse-grained scalability
(CGS). [0007] In some cases, the bit rate of a given enhancement layer can be reduced by truncating
bits from individual NAL units, Truncation leads to a graceful degradation of the video quality of the
reproduced enhancement layer. This concept is known as fine-grained (granularity) scalability (PUS).
[0008] According 8@ FFoB4 My Nide i biding bean e 280 erocessemitdomprises byerprimary

coded picture. In sope pysigms, Jalertinn ahaceeasynit boyndaries can be simplified by inserting an
access unit delimiter NAL unit into the bitstream. In SVC, an access unit may comprise multiple

primary coded pictdf¥8] b ths FRsEP oS Fbns dip sissarrarRu dBHbIaESATSTHR Fentercy id,
temporal level, andnguikiting veknfitOa-Seatablemdeqcogingdnyebes 1basesding o a "base
layer" with some minimal quality, as well as the encoding of enhancement information that increases
the quality up to a'maximum level. The base layer of SVC streams is typically advanced video coding
(AVC)-compliant. [AldtHer ivords; AME theddtiens cédn gdeepdshhednse layercal 88 8% Catream and
ignore SVC-specifi Thi ure:h realized.by specitying coded slice NAL unit types that
are specific to SV%%&%%%(@S%N%% %ﬁfz tﬂ%ﬁ?ﬁgg in é/é%%%%?&g %agg i 38%&%%%%?8%% AVC
specification. [0019] Urd&ifgenpttatiofilef siedescd v tirsierscal &bitity Tharantesistickwithinan SVC
access unit is impgrantatde FRN9) RUEROSES, drifsdy this identification is important for
compressed-domain stream thinning in servers or@gateways. Due to the requirement to handle large

amounts of data, B8R el &Rt B R e iderit ermbasrs s flivedesd ursessaydossible. Second,

this identification imimpreanideriheplaybagicala skeamowithaesied G4ality andscamplexity.
Receivers and players,should he able tg i(gti%?ti%those pictures in a scalable stream that they are
incapable or unwillfig e © SR T O G Fo PR A iste st divay 885 Rtpthinixers
(which may be muftipoimhcanfévéhee sartrohtinisygaiemayshetweerekeyitsiichedenthy: |
packet-switched vj e sh-to-talk over cellular (P servers,.IP encapsulators in digital
video broadcastinglﬁﬁgﬁd.geglgf%%%\?&%l%%%gi g?SP%e%%R%tbOBgfé ?%’éﬁ&%%ﬁo‘%%’ﬁ &St fransmissions
locally to home witdessifaniveks, for example) is to control the bit rate of the forwarded stream
according to prevjingdoyaiinke nemarkeandilionss hisHesitabls: lo-gamtial e faarded data rate

r

without extensive processing, of the incoming data, e.g., by simply dropping ‘packets or easily identified
pans of packets. EOHEG8H B0 dhy el atdhrsreehing afr piaforegtompicttiecsegerences that
do not affect the decoslitigy ob the: iaawaidied steeame Has-inteseavsa-nackstization mede of the
H.264/AVC RTP gﬁylog%s fl—fCiﬁC WO s for the encapsulation of practically any NAL units of any
access units into the same RTFP A @gﬁ%%tas[%ﬂﬂéﬁd’fgﬁléti betacadctnBRireansr, it is not
required to encapielate: éntire Cad 8 Pictures indigadd B payvieadh badtiathes thaNAlaypits: of a coded
picture can be split. it ' ckets, 2] While this liberty of.pac regation is
welcome for ma?%%&??yeﬁ%%ﬁfﬁ;gtﬁ%%&g ﬁcﬁrﬁ%gerlf 0 %%bﬁi@fﬁgrness i %ﬁgga %@él’g‘g%rﬁation. First,
given an aggregdfiiiFadrefuinTg Hetkdovin adviiett pictdresdtacshadingnitstbeloWg to before parsing
the header of eagheifibatipit contained in the aggregation packet. Therefore, when the interleaved
packetization mode is applied for SVC, the layers in which the contained NAL units belong are not
lcnown before pdiSihl thé tdderitorBar RiNISEUERsieTH thethrakdilioohseieitipsadaioway has to

parse each NAL 8WiCheadeuhefoisioaiding iahetbetanyudlhs el sare Mlaunitsofithepacket are
forwarded. Second, for some NAL unigs, such as Supgl,emental Enhancement Information (SE) and

parameter-set NALTURTS. 1P1S OPIS oSS 8 HErRy SUHEHERHERRG tdBefsrEvideo
coding layer (VCisansimentite birtfie sagnemaccessoiiditariceceivechiT hereforgethggateway may need
to maintain a buffgt and some state | jon to-resalye t apping.of non-V.CL N nits to their
associated pictures. 100131 In conv@é%%igglg\ﬁgé%b%ﬁﬁé}%tdﬁ Iaslr%%?gi [% ﬁPelsnléna%Dé-ré\flg goéed to
separate coded Pieiiadarioviesiesn wihdaaaioneistand sanaitity. SMCeinerpiotdayeader is

included in the syiax RAMKoDnAINAN L RSG5 D e BBYEHNES ABIINHO PAESG capable or

unwilling to decode.



the scalability information for each NAL unit in a stream, this requires a bit larger amount of processing
power, and some parsers may not have this ability. [0014] in addition to the above, an aggregator
NAL unit has been previously proposed in the SVC file format verification model 2 (MPEG document
M7586). In this system, the aggregator NAL unit is a container that includes the associated NAL units
in its payload. The aggregator NAL unit has a type that is unspecified in the H.264/AVC and SVC
specifications and must be ignored in H.264/AVC and SVC decoders. However, when a base layer

picture according f#ié HoredmmviosefAuia-rvarfcRssetrivitiR 3R adgredatseNALyiit, it no longer is

decodable with 236U HRsederBOraL BRMAAIR Wl A HARAANERIP depayloadizer or
AVC file format parser. SUMMARY OF THE INVENTIO Tdﬁ{ﬁ(})}Ol@]ﬁThe present invention provides for an

indirect aggregatSMNREURTI0F HRIS e FHe tisrikt G pelbiisa T4 T6THTES, T HasAeiResPEggregator
NAL unit of the prasipitinvertioneiabieseasiHdeniiication ateeaabilie.depandengies within the

bitstream, thereby enabling fast and efficient stream manipulation. Furthermore, the indirect
aggregator NAL l)JfﬁWgﬁrl?é% 8%%%%%%%%%@%@%%gotﬁg%g Pess fé“;}g%fstrfa?ﬁ&%ﬁ@éaw still be
processed with addi264 A/ Gt deeadéns Avexfiledfomeaat parseiinand i GHANGCHRTER:paylear parser.
[00161 These a”909&98&%‘?"’1?%@%ﬁaﬁ@%“%&%‘?%z%ffg‘r%é%ee%ﬁ&gré%gs%? erwith the grganization and

4 o GI NETVE
manner of operation thereof, will become apparent fromt owing dé aled escription when taken
in conjunction witPreseSHEESBARyIGLEadiags swhe rirpiikdrstantentschaverlikesiumearafedhroughout

the several crawipgie dessrined below, BEIEK: DE SGRIBTION.OFTHE BRAWINGS: 901 Figure L i

a schematic representation of the circuitry inclu in an electronic device that is caﬁ)*able of serving as

an encoder or de¥SHERSE i emRaT e thrdrnding of theferaseirdisvermornie interieaved
packetization mode of the H.264/AVC RTP payload specification allows for the

encapsulation of practically any NAL units of any access units into the same RTP
payload (referred to as an aggregation packet). In particular, it is not required to
encapsulate entire coded pictures in one RTP payload, but rather the NAL units of a
coded picture can be split into muliiple RTP packets.

[0012] While this liberty of packet aggregation is welcome for many applications, it
causes a number of complications in & gateway operation, Tirst, given an aggregation
packet, it is not known to which pictures its WAL units belong to before parsing the
header of each NAL unit contained in the agpregation packet. Therefore, when the
interleaved packetization mode is applied for SVC, the layvers in which the contained
NAL units belong are not known before parsing the header of each NAL unit in the
paciket. Consequently, a gateway has to parse each NAL unit header before deciding
whether any, all, or some NAL units of the packet are forwarded. Second, for some
NAL units, such as Supplemental Erthancement Information (SEI) and parameter-set
NAL units, it is not possible to identify the access unit they belong to before video
coding layer (VCL) NAL units of the same access unit are received. Therefore, the
gateway may need 1o maintain a buffer and some state information to resolve the
mapping of non-VCL NAL units to their associated pictures.

[00613] In conventional video coding standards, a picture header is used to separate
coded pictures. However, in the H.264/AVC standard and in SVC, no picture header
1s included in the syntax. Additionally, although parsers may have the ability to parse

~
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[0018] Figure 2 shows a generic multimedia communications system for use with the present
invention; and [0019] Figure 3 shows an IP multicasting arrangement where each router can strip the
bitstream according to its capabilities. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS 10020] The present invention provides for an indirect aggregator NAL unit, more
generically a scalability information elementary data unit, for use in scalable video coding. The indirect
aggregator NAL unit does not contain other NAL units. Instead, the indirect aggregator NAL unit of the
present invention EnteardiMechimTsaiotchassboatihguiisdif mitreothérNAlpimaits withitel hese
mechanisms incluggolastt ylr,zg%t ‘ H?ab;%: H%%%ﬂ tes,.the number of
succeeding NAL units, an%rfﬁﬁg%um égrg‘g%'eﬁng%igr#ng A%Snits wit ?rigﬁ%lﬁ%ﬁ }ljeﬁ\%l framing. FOI

example, remainind NAL dhRRRpiHiaheres erasspEardin e hesd RTRrpaplodd in which the
indirect aggregatopsifedniit slsg wCusidR02 11t he-slmatdmrifor hedndiechNAL ML of the present

invention further c&rigps)ri&es ptro er%t¥ or ct;%r%cfteristics information that is common to alll e}ssociated
NAL units. The common propert er eRaracteridils SirRiamsn hcilsies s e einatdt b, the
scalability informatioits antiswhgitvel thbeagsoeiated MALubhite.formp sealslielayat-awitehing point, at
which a different sgalable:layel witch.to the current layer. The scalability information may include
at least the "extended” NAL ungftf: ea;édS :é Speaiad (ih% ¢ EPETH A ﬁ?‘?ﬁ\{éf‘dﬂiﬁadtﬁé’ C
simple_priority_iddergéeiddbrevig, sdsendescizids emporaidevizhgandngualitylevet syntaaelements.
[0022] The indires: sasasiprNblounlbolihe praseli MEnYan i seeciod ram,such NAL un ypes

that are specified as types that are to be ignored processing units or ﬁ}‘glﬁ.ﬁ%MAVC base layer
only. In other words=$RE'Y 2 8A7R%E BECS daraaabls EHSIHMAEHAYST Rifftidep2Basiize RTP
depayloadizer shewignoke-the pagisect aggregator NAL unit of the present invention. Furthermore,
the indirect aggregator NAL unit may be ignored by the SVC decoder, as it causes no normative effect

in the decoding process. An example syéq}@ ?é@ S g;}gﬁ {/Igﬁ% indirect aggregator NAL unit for the
SVC file foonat, and another example for the é%? pasyl}l%a g?f(?)ia, are provided below. It should
also be noted tha{ tg}%gre ent invention is not limited to these particular examples of encapsulation

and coding format®’ 10023 PHPISHTE BF R BTN AR, IngPekrasicRaN Dirils wHafsie e
NALLmap-group Eﬁﬁiﬁﬂ;etﬁ)hﬂa;t@ml&tﬁhbaﬁda@ﬁ@&ﬂ&veﬁ@ﬁfﬁmg%@ga%iﬁﬂ%%%@%group SvC

NAL units belongjng to.the same sample and_ having the same scalability information, Aggregator NAL
R T LT BB SR AL NATO (S N AEFGHAZ) Bk S FRRARAL unittype,

units use the sanPé eader as scala
An aggregator NAMsimitm Hyexsbtitennbéig detoaN Affiurits stenexiracion MAL, Unittmansefergnce
aggregator NAL ynits, 190241 When scannip tream, if the aggregator NALU is not needed (i.e. it
belongs to an undesired f%%/rer% it and its contg]r%%g%g%é%\{ﬁ/m ?sncgrr%dgeras%%?n%alt%afg @fﬁ;ff’ Id). If the
aggregator NAL UG fysaeis $arsHbbeiaraccessdifyith scdrdeti AHE iiscodmtentéG dtimifimmhat parser,

and H.264/AVC RTP payload parser.

[0016] These and other advantages and features of the invention, together with the
organization and manner of operation thereof, will become apparent from the
foliowing detailed description when taken in conjunction with the accompanying

drawings, wherein like elements have like mumerals throughout the several drawings

described below,

BRIEF DHESCRIPTION OF THE DRAWINGS

[6017] Figure 1 is a schematic representation of the circuitry included in an
electronic device that is capable of serving as an encoder or decoder to mmpiement the

functionality of the present invention;



[0025] An aggregator NAL unit encapsulates two or more SVC NAL units into a new NAL unit, The
aggregator NAL unit uses a NAL unit header with the same syntax as SVC NAL units (as specified in
SVC specification). An aggregator NAL unit is stored within a sample like any other NAL unit. 10026]
All NAL units remain in decoding order within an aggregator NAL unit. If NAL units are grouped which
belong to the same quality level, then the order of NAL units with quality _level>0 may change. Syntax

for the aggregator NAL unit is as follows. [00271 class aligned(8) | '
AggregatorNAL U8R} e réigate ANt 1 Sz umsigneinepmipupariany pgtesder aye spdeified in the

SVC spec */ bit(l}ferhidden . z819.bitRit(2) NAL_ref idc; bit(5) NAL_unit_type =
AggregatorNALIinitﬂflgr])e = const(30); bit(GIZDsimPIe_dependency ID; bit(1) discardable_fiag; bit(1)
P mult T

extension_fiag; 1o Figure 3 shows an icasting arrangenient where esach router can stri
the bitstream according to its capabilities.

DETAILED DESCRIFTION OF THE PREFERRED EMBODIMENTS

[0020] The present invention provides for an indirect aggregator NAL unit, more
generically a scalability information elementary data unit, for use in scalable video
coding, The indirect aggregator NAL unit does not contain other NAL units. Instead,
the indirect aggregator NAL unit of the present invention contains mechanisms for
associating itself with other NAL umits with it. These mechanisms inciude, but are
not limited fo, the number of succeeding bytes, the number of suceeeding NAL units,
and the number of remaining NAL units within higher leve! framing. For example,
remaining NAL units within higher level framing are in the same RTP payload in
which the indirect aggregator NAL unit also occurs.

10021} The structare for the indirect NAL unit of the present invention further
comprises property or characteristics information thet is common 1o all associated
NAL units. The cormmon property or characteristics information includes, but is not
limited to, the scalability information and whether the associated NAL units form &
scalable layer switching point, at which a different scalable layer can switch {o the
current layer. The scalability information may include at least the “extended” NAL
unit header specified in the SVC specification, including the simple_priority_id,
discardable flag, dependency id, temporal level, and quality level syntax elements.
[0022] Theindirect aggregator NAL unit of the present invention 1s selected from
such NAL unit types that are specified as types that are to be ignored by the
processing units for the H.264/AVC base layer only. In other words, the H.264/AVC
decoder, AVC file format parser, and H.264/AVC RTP depayloadizer should ignore
the indirect aggregator NAL unit of the present invention. Furthermore, the indirect
aggregator NAL ynit may be ignored by the SVC decoder, as it causes no normative
effect in the decoding process. An example syntax and semantics of the indirect

aggregator NAL wmit for the SVC file format, and another example for the SVC RTP

-y



if (extensionflag) quality level = simple_dependency JD; bit (3) temporallevel; bit (3) dependency JD;
bit (2) quality_ID; /* end of NAL unit header */ do { unsigned int((iengf S'zeMinusOn )*8)
NALUnitLength; bit(NALUnitLength * 8) SVCNALUNit;

payload format, are provided below. It should also be noted that the present invention
is not limited to these particular examples of encapsulation and coding formats,
[0023] In terms of'the SVC file format, aggregator NAL units enable the NALU-
map-group enfries to be conststent and repetitive. Aggregator NAL units are used to
group SYC NAL units belonging to the same sample and having the same scalability
mformation. Aggregator NAL units use the same header as scalable extension NAL
units (SVC NAL units) but a new NAL unit type. An aggregator NAL unit may
contain extractor NAL units. An extractor NAL unit may reference aggregator NAL
units.
{0024] When scanning the stream, if the aggregator NALU is not needed (i.e. it
belongs to an undesired layer), it and its contents are easily discarded (using its length
field). If the aggregator NALU is needed, its header is easily discarded and its
contents retained.
[0825] An aggregator NAL unit encapsulates two or more SVC NAL units into 2
new NAL unit. The aggregator NAL unit uses a NAL unit header with the same
syntax as SVC NAL units (as specified in SVC specification). An aggregator NAL
unit is stored within a sampie like any other NAL unit.
100261 Al NAL units remain in decoding order within an ageregator NAL unit. If
NAL units are grouped which belong to the same quality level, then the order of
NAL units with guality _level>0 may change. Syntax for the aggregator NAL unit is
as follows.
[0027] class aligned(8) AggregatorNALUnit(AggregatorN AL UnitSize) {

unsigned inti=2;

/* NALUnitHeader as specified in the SVC spec */

bii(1) forbidden zero bit;

bit(2) NAL ref ide;

bit(5) NAL unit type = AggregatorNALUnitType = const{30);

bit(6) simple_dependency ID:

bit(1} discardable flag;

bit(1} extension_flag;

if (extension_flag) {



+= (lengthSizeMinusOnel)+NALUnitLength; ) while (i<AggregatorNALUnNItSize); The semantics for an
aggregator NAL unit are as follows. NALUnitHeader: (8 or 16 bit) as specified in the SVC specification:
NAL_unit_type is set to the aggregator NAL tmit type (type 30). Scalability information (NAL _ref idc,
simple dependency discardable_flag, extended scalability information) shall have the same values as
within the header of every aggregated NAL unit. NALUnitLength: Specifies the size of the NAL unit
following. The size of this field is specified with the lengthSizeMinusOne entry. SVCNALUnit: SVC NAL
unit as specified in the SVC spetitiBtidfaheRithig-grPeasreN AP unit header, The size of the SVC
NAL unit is specified by NALUnH#:¢apthnd0@283tiis assumed that an aggregator NA.L unit collects
SVC NAL units of the same sczﬂlja[bgty I?ﬁze . It could group SVC NAL units of different layers as well
(e.g. grouping of all quality leve §( ?J%e r"é’éﬁ% ,’grouping of all NAL units with the same
dependency ID). In this case, thetd@pgegayoNAL unit header would signal scalability information of
SVC NAL units with the lowest gdependency ID and/or temporallevel, quality ID [0029] Aggregator NAL
units can be used to group SVC NAL units belonging to a level of scalability which may not be
signalled by the NAL unit header (e.g. SVC NAL units belonging to a region of interest), The

description of such aggregatarJ¥fls unitmightbe done with the layer description and the NAL unit map
groups. In this case, more than one aggregator NAL unit with the same scalability information may

occur in one sample. 0
unsigned int{(lengthSizeMinusOne+1)#8)
NALUnitLength,
bit(NALUnitLength * 8} SVCNALUnit;
i += (lengthSizeMinusOne+1+NALUnitLength;
} while (i<AggregatorNALUnitSize);

}

The semantics for an aggregator NAL unit are as foliows.

NALUnitHeader: (8 or 16 bit) as specified in the SV specification:
NAL_unit_type is set io the aggregator NAL unit type (type 30).

Scalability information (NAL_ref idec, simple dependency ID,
discardable_flag, extended scalability information) shall have the same values
as within the header of every aggregated NAL unit.

NALUnitLength: Specifies the size of the NAL unit following. The size of this feld
is specified with the lengthSizeMinusOne entry.

SVCNALUnit: SVC NAL unit ag specified in the SVC specification, including the
SVCNAL umit header. The size of the SVC NAL unit is specified by
NALUnitlLength.

i0028] 1Itis assumed that an aggregator NAL unit collects SVC NAL units of the

samne scalabiiity layer. It could group SVC NAL units of different layers as well (e.g.

grouping of all quality levels (FGS fragments), grouping of all NAL units with the

same dependency_ID). In this case, the aggregation NAL unit header would signal
scalability information of SVC NAL units with the Jowest dependency ID and/or

temporal_level, quality_ID.



[0030] Aggregator NAL units can lead to a constant number of NAL units for each layer in every AU.
To ensure a constant pattern, the following could occur. The AVC base layer NALUs can be grouped
in an aggregator NAL unit (if used in an SVC stream), in this case, temporal_level, dependency ID and
quality ID are all set to 0. The AVC base layer NALUs can be referenced by an extractor NAL. If, for
some reasons, no NALU of a particular layer exists in this AU, then an empty aggregator NAL units
may exist at this position. [0031] In teous of an RTP Payload Format for SVC Video, a Payload
Content Sealability $4fd rnibEsRamiar Nkt 1igfereragiyeas folimone AYCOVAEINALInibngiudes a header of

one, two or three fykes e Bayinad e, 51 Tf-heades ndicajas g ybe OLlpe NAL unil, the

potential) presence of bit errors or syntax violations'in the unit payload, infoimation regarding the
tential f bit gt lat the NAL unit I foimat ding th

relative importance’or HENALORAES? fHEHBHIRISFOcESS, SR sIRHN wEenaterhigaber is of

three bytes) the sealabighctyedstecading drgendansytsiomation; sAl0032]The uRithgader
co-serves as the E)%\éloac(]j eh&lader of this R_TPg%ﬁoad format. The payload of a NAL unit follows
A B e Ha &7 e Graukad O Ve Bt the

irrunediately. The syritax an S SMaTIEESSth
essential propertiescof thenk Admpiit header are summarized below. [0033] The first byte of the NAL

unit header has thg,fgflowj! ilat; 213.5161-7 IF11\112|1Type [0034] forbidcien, zera_bit (F): 1
bit, The H.264 sp%cifithior%%é%@r%&%%éﬁﬁ8 éeé‘g‘:%ﬁ‘n %&Sé%%lg |6£r$er[8§§@‘§iaﬁ?iﬁsel‘fﬁra‘&?iﬁR|): 2 bits.

A value of 00 indiéxeednBErthé EoRtetisoftheMAmypitiemdhe Sdtbtoireconstructirefehenceédictures for
inter picture predigfigna 2L NAL it g@&%%@&%@&%@%@%ﬁﬂﬁéﬂﬂ%ﬁ%é@t%%%ﬁ the reference
eco

pictures in the sameatlﬁie[. Values greater than 00 indicate that the ding of the NAL unit is
required to maintSHTaFe iMdGiGAeT draroraldate plersrdentold andawiislicBdatepattitofing NAL

unit, a NRI value Ditd A rtiestas;that AeUN Ak waitGeriains waia afa.key Ricture; a5 spegified in [svq,
[0036] Informative Note: Thﬁé;fé%cipt of a lfﬁ% Eﬁicture has been introduced in SVC, and no assumption
LB BRESHBEPR LB (e SR AsEP0TSERsdhs of I-1.264

should be made & any pi
follow this rule. NAL units may exist at this position.

[6031] Interms of an RTP Payload Format for SVC Video, a Pavioad Content
Scalability Information NAL Unit is generally as follows. An §VC NAL unit
includes a header of one, two or three byles and the payload byte string, The header
indicates the type of the NAL unit, the (potential) presence of bit errors or syntax
violations in the NAL unit payload, information regarding the relative importance of
the WAL unit for the decoding process, and (optionally, when the header is of three
bytes) the scalable layer decoding dependency information.

[0032] The NAL unit header co-serves as the payload header of this RTP pavioad
format. The payload of a NAL unit follows immediately. The syntax and semantics
of the NAL unit header are specified in [SVC], but the essential properties of the NAL
unit header are sunumarized below.,

[00633] The first byte of the NAL unit header has the following format:

PIESEYEIPSEIEEY
e e e e

IPINRT ]  Type

[0034] forbidden_zero_bit (F): 1 bit. The H.264 specification declares a vatue of 1

as a syntax violation.



[0037] nal_unit_type (Type): 5 bits. This component specifies the NAL unit payload type. Previously,
NAL unit types 20 and 21 (among others) have been reserved for future extensions. SVC is using
these two NAL unit types. They indicate the presence of one more byte that is helpful from a transport
viewpoint. oF12F3F4PsF6F7F PRIDpDIEI [00381 simple oriority id (PRID): 6 bits. This component
specifies a priority identifier for the NAL unit. When extensionflag is equal to 0, simpie_priority_id is

used for inferring the values of dependency id, temporal level, and quality level, When
simple_priority_id&#Ask presast, iHed ik redits. be eyjuabfd0 0088} dist drdaplerfiag tR): 1 bit, A

value of | indicates that:the canterniaal el 4nitddapendancy &l & chRenendancyld) is not used

in the decoding process of NAL units with dependency_id > currDependencyld."Such NAL units can

be discarded withBHEh bk i faRelT RiserArgheikew apkina srriorritapg dhassiizeanes dependency id.

discardable flag egjeairte & imdicatessnat therdecoding ohtheoNAkHRIts eawikediin.Maiptain the

integrity of higher %E}Jabl.? ,Iagers wijth Iarger,va'%ﬂe,s of dependency_id. [0040] extension flag (E): 1 bit,
At thEHRIFE OB GG RiA P H W des TETPrasat Wiven theeslise oF the

A value of 1 indicates tha
second byte is 1, thendite pALiiomitdisAadenraxtedik taiadhifd byielkidsl 2384546 j1#ATIDID j QL
[0041] temporal leyel LTL) 3 bits..Lhis, component is ec{a indicate temporal scalability or frame rate.
A layer consisted 01ﬁzl pilcthrélsag)% %ﬁéﬁﬁéﬁg’rﬁ%%? eVelV #Sfé” ias a smaller frame rate. [0042]
dependency_id (D¥936B brdomiig e Adstderusetbfo: indicaterthedntestayendodingrdependency
hierarchy. At any JgmpesaldoeAlana.Ridtuse At amales dependancr. Al man e sed for
inter-layer prediction for coding of a picture with a largér'dependency id value.

2003 and 2005 versions of H.264 follow this rule.

[0637] nal_unit_type (Type): 5 bits. This component specifies the NAL unit

payload type. Previously, NAL unit types 20 and 21 {(among others) have been

reserved for future extensions. SVC is using these two NAL unit types. They

ndicate the presence of one more byte thet is helpful from a transport viewpoint,

lof1]z{3leisle]7]
o e e b e

| ®ip |pEm|

f0038] simple priority_id (PRIDY: 6 bits. This component specifies a priority
identifier for the NAL unit. When extension_{lag is equal to 0, simple_priority id is
used for inferring the values of dependency_id, temporal_level, and quality level,
When simple_priority_id is not present, it is inferred to be equat to 0.

[0639] discardable flag (D): 1 bit. A valve of 1 indicates that the content of the
NAL ugit (dependency_id = currDependencyld) is not used in the decoding process of
NAL units with dependency_id > currDependencyld. Such NAL units can be
discarded without risking the integrity of higher scalable layers with larger values of
dependency_id. discardeble_flag equal to 0 indicates that the decoding of the NAL
unit 15 reguired to maintain the integrity of higher scalable layers with larger values of

dependency_id.



[0043] Quality level (QL): 2 bits. This component is used to indicate FGS layer hierarchy. At any
temporal location and with identical dependency_id value, an FGS picture with quality _level value
equal to QL uses the FGS picture or base quality picture (the non-FGS picture when QL-1 = 0) with
quality level value equal to QL-1 for inter-layer prediction. When QL is larger than 0, the NAL unit
contains an FGS slice or part thereof. [0044] In this embodiment, a new NAL unit type, referred to as

payload content scalability information (PACSI) NAL unit, is specified. The PACSI NAL unit, if present,
must be the first N UnitHesgredisddRpadietd spldaembistdheninetiredeibi sifepypes of packets.

The PACSI NAL wniingieatag-scajability chalaciesistics thatass.camipandor alkihreremaining NAL
units in the payload, thus making it easier for MANESs to decide whether to forward or discard the

packet. Senders MM} ERISIEH NAPTERYE and receivers can ignore them. 100451 The NAL unit
type for the PACSI NAL-unit-is-selected-among those values that are unspecified in the H.264/AVC
specification and in RFG 8984 7hus,i SMC streams having H.264/AVC base layer and including PACSI
NAL units can be processed with. REC 3984 receivers and H.264/AVC decoders. [0046] When the

LR

first aggregation unit of in agg %ion&e}cket contains a PACSI NAL unit, there must be at least one

e
additional aggregation u iﬁf)re ent in'the same packet. The RTP header fields are set according to the

multi-time aggregmﬂémjpq&e&qig@gld@i&dlr)gibbd&r ﬁhmb@nmmmEiPﬂ@SlONMUatﬁt_tm@et to indicqte
that the PACS! Naly s dne st NALRin desading arder amonguhe Nahale johe aggregation

packet or the PACSI NAL unit has an identical decoding order number to the first NAL unit in decoding
order among the Fefaaiting fhalicn Fitsnmrie aggregation packet. [0048] The structure of PACSI NAL

unit is specified agyfahowaPddithdi2id s 3HR0 Tids3dhm 6nér8i8 i 23R YR LPRID!DIE!

TLDIDQLL layer coding dependency hierarchy., At any temporal location, a picture of a smaller
dependency_id value may be used for inter-layer prediction for coding of a picture
with a larger dependency_id value.
[0043] Quality level (QL): 2 bits. This component is used to indicats FGE layer
hierarchy, At any temporal location and with identical dependency id value, an FGS
picture with quality_level value equal to QL uses the FGS picture or base quality
picture (the non-FGS picture when QL-1 = 0) with quality_level value equal to QL-1
for inter-layer prediction. When QL is larger than 0, the NAL unit contains an FGS
slice or part thereof.
[0044] 1n this embodiment, a new NAL unit type, referred to as payload content
scalability information (PACSI} NAL unit, is specified. The PACSINAL unit, if
present, must be the first NAL unit in aggregation packets, and it must not be present
in other types of packets. The PACSI NAL unit indicates scalability characteristics
that are common for all the remaining NAL units in the payload, thus making it easier
for MANES to decide whether to forward or discard the packet. Senders may create
PACSI NAL units, and receivers can ignore them.
[0045] The NAL unit type for the PACSI NAL unit is selected among those values
that are unspecified in the H.264/AVC specification and in RFC 3984, Thus, SVC
streams having H.264/AVC base layer and including PACSI NAL units can be
processed with RFC 3984 receivers and H.264/AVC decoders.

-10-



100491 The values of the fields in PACSI NAL unit must be set as follows. - The F bit must be set to 1
if the F bit in any remaining NAL unit in the payload is equal to 1. Otherwise, the F bit must be set to 0.
- The NRI field must be set to the highest value of NRI field among the remaining NAL units in the
payload. - The Type field must be set to 30. - The PRID field must be set to the lowest value of the
PRO field among the remaining NAL units in the payload. If the PRID field is not present in one of the

remaining NAL u?'tﬁ i ti&}r})a}/%ﬁa%éthe PRID field in the PACS? NAL unit must be set to 0. - The D bit
must be setto O i &{ D BITIRARY TathAFATHERL aHIC h e BRSORa Redefl sPRAISOARRISe, the D bit

must be set to 1. NEherfitbibenustibebset tead: onbhie Fitidielch paratdbesehiopiagiowast wale of the TL
o e v RN L e Tl DR RO s el st vl of
aggregation packet.
[6047] When a PACST NAL unit is included in a multi-time aggregation packet, the
decoding order number for the PACSI NAL unit must set to indicate that the PACS]
NAL wunit is the first NAL unit in decoding order among the NAL units in the
aggregation packet or the PACSI NAL wnit has an identical decoding order number to

the first NAL unit in decoding order among the remaining NAL uniis in the

aggregation packet.
[0048] The structure of PACSI NAL unit is specified as follows.
¢ 1 2

01232456789 0123456789012 23

i e e e e e S e R i e he ot s
|FINRI| Type | PRID iDiEl TL | DID | QL]
e e i i e e e e e O Ak Tt (e SYRPE U PRIt

{00461 The values of the fields in PACSI NAL unit must be set ag follows.

- The F bit must be set to 1 if the F bit in any remaining NAL unit in the payload is
equal to 1. Otherwise, the F bit must be set to C.

- The NRI field must be set to the highest vatue of NRI field among the remaining
NAL units in the payload.

- The Type field must be set to 30,

- The PRID field must be set to the lowest value of the PRID field among the
remaining NAL units in the payload. If the PRID field is not present in one of the
remaining NAL units in the payload, the PRID field in the PACSI NAL unit must be
set to 0.

- The D bit must be set to 0 if the D bit in any remaining NAL unit in the payload is
equal o 0, Otherwise, the D bit must be setto 1.

- The E bit must be set o 1.

- The TL field must be set to the lowest vaiue of the TL field among the remaining

NAL units in the payload.
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- The QL field must be set to the lowest value of the QL field among the remaining NAL units in the
payload, [00501 The indirect aggregator NAL unit of the present invention enables easy identification
of scalability dependencies within the bitstream, thus enabling fast and efficient stream manipulation.
The indirect aggregator NAL unit ensures that the base layer of the streams can still be processed with
a H.264/AVC decoder, AVC file format parser, and H.264/AVC RTP payload parser. [00511 In the

case of decoding, it.sh be noted that the_ bitstream to be dec can be received from a remote
device located Wifrﬁrl? ?/%?é%ﬂ)ggqﬁ%}l Fg‘p’s i r{g’:t CE%X/ ﬁﬁgﬁf%%g#ﬁetﬁg%d@ CHRPRRHB L PAUBHIE from
local hardware orl$aftware.ilt Shealdcatso be understood that, although text and examples contained
nereln may specifigallyergibaan aeeiignieegss. a0 skllled Indhe.taiauld eadiy understand
that the same concepts and principles also apply to the corresponding decoding process And vice
versa. [0052) Figit&la whiswsbheadprésentative eleclionic device 12 within which the present
invention may be naigmetiagaboth.goiheaneadingside e decaring sideilt should be

understood, however, that the present invention is not intended to be limited to one paiticular type of
electronic device #8HH{E#BGrsrtebidiicdnodreige eitim bie GE e s s iy SEblinefisaends, a
microphone 36, asfRabmiese:38: afpaiacad PR idd@:@n aptepRa-44s B smat GaLd A8 imdhgstoul, of a

UICC according to one embodiment of the invention, a card r 48, radiq interface circuitry 52,
codec circuitry 52(,21 %elégfri%lf%re%sacﬁﬂ gﬁﬁ@%?ﬁﬁéeqﬁ@&&ﬁ?gﬁ?&}@gﬁ‘&”@?érﬁ%%@?e all of a type
well known in thetant; fopesamplieHrtdé NGk TApgelafipabile telephones. 100531 Figure 2 shows a
generic multimedjgqggmmy ﬁ&%%ﬂ?@&@é%%%%?ﬁ ‘éﬁ&%@%‘ﬁ%ﬂ&%m& nyeqton. A\ data seurce 100
provides a source signal in an analog, uncormpressed digital, or compresse%l dlal?al ormat, or any
combination of theebRoippeitsdAiwBrictaerte doverdodestmdtbibursesiyralinperdodedrhedia
bitstream. The encaelghd4Q mahe.capablews eacoding mareMan enesnedia e, such as audio

and video, or more than one encoder 110 may be required to code different media types of the source
signal. The encod&?"4 8'5A4y B geed hthehbomeh FrE EEEHpINes e B BpRIBSTENd text, or it

may be capable epaigducingeotedbiskempseicsynthalio media in-the fellowiagsanly processing of
one coded media bgi{ﬁstreacrin ofi_%%le media tzgue IS %onsidered to sim Iif%éthe descriptign, it should be
noted, however, HRSFTTEIAIRT 45 TS SRRt SRR S B e SVBP A SHRSERE i pically at least
one audio, video @mddmgtsubetithing stream)a.lt should also be noted that the system may include many
encoders, but in llowing. o e encoder 110.is considered to simplify the desctiption without a
lack of generalityﬁﬁ?8%%4 'll‘;faw%ac{(;%‘é%o mec iég ?Fssterrégtrlﬁ is ‘Fg%ﬁ%?é”n%gf ‘o 23 s‘f‘é?glgnewgiéctijge storage 120
may comprise arfif¥§5é B PrESE masihepriastentcthdubdedimeniadbits ridanmdtthe doentarof the coded

media bitstream ithe;sipsage,1 dldnanie anelamenian:selcaniained Risisamdoimal, or one or

more coded media bitstreams may be encapsulated into a container file, Some systems operate "live",

i.e. omit storage ShHTHAHSR PROREE G N5 Stsmirsni thiseheobes 2eeranEcdirierthe Sender 130.
Thedcgde_d n}idi??itg‘thséreamkﬂgéklﬁai?@mﬁfﬂr@qt@pmse@%ﬁrbﬁ%@{%,r@ﬁ&rféﬁgi%e_aﬂ%ag_ts?rven ona
need basis. The format used, in the transmission may be an elementary self-contain itstream
foimat, a packet gt#eageré ?8%%3‘&%?33%‘51%%@50%%8%@? %1%%}3 ??ﬁ%ﬁﬁ%aﬁig%)@%ﬁ’&gﬁ%ﬁﬁated into a
container file. Thererooeemidan otfibstovayei 20cadddhesevedib30entayaesidéiin fHecsdeme physical
device or they maycg el dedin SRPIIRLIPHIGRS-TBE SRGRASLILOAND Server 3R mayprerate

with live real-time contént, in which case the coded media bitstream is typically not stored
permanently, buffathgresuekaertariaimaipaioasestnime thetheldonteat efinsbée idepanador in the

server 130 to sme@#putuaHatians R PresssingidaianiraRsiRnAsInA9 g0 magia bitrate.

[0055] The server 130 sends the coded media b tstream using a communication protocol stack. The
stack may includ@RIEREHATTREY 16 REARTHHE ARG ProRsest (B rasrBatagram Protocol
(UDP), and Intermeicirpiaced digitVienthe cermigndatanpreieaslsiaskisipackeimesiented, the
server 130 encaggulg{es ‘%}e cogledl%adia lg’tst&eam into %%%ets. FoécF ample, when RTP is used; the
server 130 encapsl?ﬁa 85 the codsd media Ditstream into | ’6’5%% E(eleis] %Eﬁ%r SHRTE payload
fonnat. TypicallysesadhrhEdinay pe dxasticdd divatéid (RTFE phyload: foedatiyite shebldsbedgain noted that
a system may cqnigin (AIe Ak ale SeR: 130 1 sk fifanke b slieliely bR Jollowing

description only considers one server 130.

120



[00561 The server 130 may or may not be connected to a gateway 140 through a communication
network. The gateway 140 may perform different types of functions, such as translation of a packet
stream according to one communication protocol stack to another communication protocol stack,
merging and forking of data streams, and manipulation of data stream according to the downlink
and/or receiver capabilities, such as controlling the bit rate of the forwarded stream according to
prevailing downlink network conditions. Examples of gateways 140 include multipoint conference

control units (MCH&, Sgatesvigitbetivesiredredit ey satepaidritadiviteReersideateishny,

Push-to-talk over gegilaratRag) serveisy e ensapsuiaipisindigiatyidea-braadeastinghandheld
(DVB-H) systems, orsetﬁgé%&b%s that forward broadcast transmissjpons locally tg home wireless

networks. When RFFs e DAY DA TESEI Q0 AT FOFRH MR SHAPRRTS %<CRA Bfdoint of an
RTP connection, 4005¥doifiécsysteninintliydas drerartimore: hoaivérs:bidd, typicakdy, capable of
receiving, de-modulating, and.de-capsulating the transmitted signal into a,coded media bitstream. The
codec media bits?%z%ln% E@%%&ﬁﬁ/%%%%%é%%‘fhcﬁ%gcr’%{}nas%se%vdegepraf%%?s : éfgada/t%ufa ?ss%jﬁlg or more

uncompressed m@lﬂ@sﬁémdmambﬁfmwlﬂ)mtrﬁwi@mm@hﬁd@mmmWedia
streams With a logsRaeR PR disRl N R ANBIEmENAIPRIELIAD 19690081400, aQd renderer

170 may reside in the ,sameghyslcal device or they may b€ included in separate devices, [00581

Scalability in tern$& SRl HeEBIMgEIRpIRGRK @ngrpteife size is a desirable property for

heterogeneous afe4or THe B eMwiEAN eSS RIRaris daskaple; i order do.ceunter limitations
such as constraints on bit rate, displaylgesolution, network throughput, and computational power in a
receiving device. JHOSST O rBit B A B CETS o rE0E dhe SPFE M B Ens bt system
where layered coftingpiso€drabinied withdiarspatt pridatizatign 1 The.sene dtranspait-prigdfization” refers
to various mechagci's ns \%ﬁ I%Q\r/éde (i)ffeg?notr%%glic;[iesoc%g sg(rivi e i%.tr%qtsgort inclquijng unequal en-or
protection, to provu]ile different channete having different errorloss résése,agléf)%aﬁfdlﬁg on their nature,
data are assignedrdifferénitly infor exsampiciiheJvasesiayennapibe Heliviied tnoughazchannel with
nigh degree of eriahatlerlion,and ihe-ehhansemenkiavers Makbeanamiisddhiayorpore

error-prone channels. 10060] In multi-point and broadcast multimedia applications, constraints on

network throughSGERaps6 s wsrasidhcattrestimeddpdirsenfe. IPRuslsa dtregléoritdieam should be
used. Figure 3 shewsrapnl Ppudticasting Afsandementivhe re.Rachiontah£80 SR the:hitstream

according to its capabilities. Fng_ure 3s Ows a seryer S provjding a bitstream to a number of clients
CI-C3. The bitstrE&MECAFRHSLIE TR & TRents B TOUTBFER ISR AT S RApIE Ot Serler is
providing a clip vitiigheean hesscateddoratishstithieehitratdte. 1 20:khitisitQ khitisanda28 kbit/s. [0061]
If the client and er are conne via a narmal.tuneast connection, the server may try to adjust the
bit rate of the trasr%%iﬁle%dﬁﬁgﬁ If‘rr‘fei]ﬁ%@l gﬁ%} ACCoR fﬁglfg e g] Sﬁ%grlarflvéﬁa%&ém}lg nélne)[/)ut. One solution
is to use a layeretditdstrempnardetdeaitapt Toebrandondini Chathepsdy Mamang thermumtienof transmitted
enhancement layers..; {Q06e) The presenLioyaiionds deseribed.nihe general foniextef method

steps, which may be implemented in one embodiment by a program product includin
computer-execuBBEIHEHIc i8R CREE §t dBf st dUE o8k SE Lifea ByheoiPpige B e HEthorked
environments. Gaerally (RFeeram Roduesdaclige JoMinRSHRFCIENTS RRIeCiRLanRgReNts, data
structures, etc. thaéperfo m particular tasks or implement particular abstract data types.
Computer-execuTABIEIEHBEEE YEsociated data structures, and program modules represent
examples of progb&asrodedecexetining:dieps eiitheméthodsrdisclosed hereinutietjparticular
sequence of such gxgeplable instrugipns. orassaciated data sciies rspresepiz gramples of
corresponding acts for imp ementingct & finctions described in such steps. 10063 &ottware and web
implementationsfspthechrBS8ntisveRtivgeouidoecaldéoniplishé it stavidaed (Bt ogRleming

techniques with gyle-basechegic.And:otherlegit I acsomplish he é’é‘}U&}UﬁsQ%&ﬁQ%ma’i@sa&‘}é‘i“g steps,

correlation steps, comparison steps and decision steps, It should also be noted that the words
"component" andofROdfida BESHERy WG SR ERE iAThEess Meah & hastgsd. the server 130

encapsulates the coded media bitstream into RTP packets according to an RTP

payload format. Typically, each media type has a dedicated RTP payload format. It
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encompass implementations using one or more lines of software code, and/or hardware
implementations, and/or equipment for receiving manual inputs, [0064] The foregoing description of
embodiments of the present invention have been presented for purposes of illustration and description.
It is not intended to be exhaustive or to limit the present invention to the precise form disclosed, and
modifications and variations are possible in light of the above teachings or may he acquired from
practice of the present invention, The embodiments were chosen and described in order to explain the
principles of the SRESENPFRARHBA SRS SYAI AT AITOR U6 SatIacoREYekilR Witk it to utilize
the present invendifs if s&aigiﬁtmyemé)ﬁﬂimﬁn@ﬁ%ﬁ%iﬁh@ﬂ@%@%ﬁ%&@féi%a@mle t§uited to ':hEI

articular use co lated. WHAT.IS CLAIMED IS: 1. A method for encapsulating a scalable
Eoded video sign%@%@udﬁ% hase Q)}ggy ?rérﬁi%fﬁ%bﬁé’f?‘@l%%&B%‘?gfé’raﬁ%}W%g@ﬁ%t algorithm
and at least one entanuernent lyerdf thggqisterebeiigriecedable dffeandingto & saeansalgorithm,
comprising: ' r.and the at least one enhancement layer into an access
unit,phe acgcess ugﬁllltC i?r?cglu |ng?E&%§g§?é§%%f§%gé% aGrG)"?r ata unit 850851%‘%n30eaé188i%¥t%0 S alability
infoimation eIeméﬁW@é@Wﬁ%@@t@@twnhsﬁ%, merging and forking of data sireams, and

manipulation of data stream according to the downlink and/or receiver capabilities,
such as controlling the bit rate of the forwarded stream according to prevailing
downlink network conditions. Exampies of gateways 140 inchude multipoint
conference control units (MCUs), gateways between circuit-switched and packet-
switched video telephony, Push-to-talk over Cellular (PoC) servers, IP encapsulators
in digital video broadcasting-handheld (DVB-H) systems, or set-top boxes that
forward broadeast transmmissions locally to home wireless networks., When RTP is
used, the gateway 140 is called an RTP mixer and acts as an endpoint of an RTP
connection,

[0057} The system inciudes one or more receivers 150, typically capable of
recetving, de-modulating, and de-capsulating the transmitted signal into a coded
media bitstream. The.codec media bitstream is typically processed further by a
decoder 160, whose output is one or more uncompressed media streams. Finally, &
renderer 170 may reproduce the uncompressed media streams with a loudspeaker or a
display, for example. The receiver 150, decoder 160, and renderer 170 may reside in
the same physical device or they may be included in separate devices.

[0058] Scalability 1o terms of bitrate, decoding complexity, and picture sizeis a
destrable property for heterogeneous and error prone environmenis. This property is
desirable in order to counter limitations such as constraints on bit rate, display
resolution, network throughput, and computational power in a receiving device.
[0059]  Scalability can be used to improve error resilience in a transport system
where layered coding is combined with transport prioritization. The term “transport
prioritization” refers to various mechanisms to provide different qualities of service in
transport, inciuding unequal etror protection, to provide different channels having

different error/loss rates. Depending on their nature, data are assigned differentty.
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least a portion of the access unit, wherein the scalability info_rmation elementary data unit is
configured to be ignored during decoding according to the first algorlthm, 2 Thel method of clalm 1,
wherein the scalability information elementary data unit is associated with a plctgre in thg access unit.
3. The method of claim 1, wherein the scalability information elementary data unit comprises
information related to at least a portion of the access unit. 4. The method of claim 3, wherein the
infounation is selected from the group consisting of priority, temporal level, dependency order

indicator, an indicAt6F e ther tapysdend uniescddboviated dvitmal high i gloprenelenty order
indicator require theabieartadaionotihemassess yuk i deeadng. an disaIe:of whether the at
least part of the access unit is a layer switching point wherein a different ayer can switch to f[he current
layer, and combinfafighg bf 5. The method of claim I. further comprising encapsulating the

eatable coded vid®é@Ignat intotarfitm: and Bodhesmethad-ah claig Suhereinthe scalahle,coded video

i [ i ' ' i SO base media file
signal is encapsu nto the file,according to at least one flle,f0|ma1 of an | . :
format, AVC file f(g%}rglg%!l%%/gaﬁl & ?(t)?)r%gﬁ(?iﬁ%‘ ﬁfeﬁ%%t?gﬂbﬁ%ﬁ%nér fOffnfatcalable bitstream

should be used. Figure 3 shows an IP multicasting arrangement where each router

can strip the bitstream according to its capabilities. Figure 3 shows a server §
providing a bitstream to & number of clients C1-C3. The bitstreams are routed to the
clients by routers RI-R3. In this example, the server is providing a clip which can be
scaled to at least three bit rates, 120 kbit/s, 60 kbit/s and 28 kbit/s,

[0061] Ifthe client and server are connected via a normal unicast connection, the
server may try to adjust the bit rate of the transmitied multimedia clip according to the
temporary channel throughput. One solution is to use a layered bit stream and to
adapt to bandwidth changes by varying the number of transmitted enhancement
layers,

[6062] The present 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
networked environments. Generally, program modules include routines, programs,
objects, components, data structures, etc. that perform particular tasks or implement
particular abstract data types. Computer-executable mstructions, agsociated data
structures, and program modules represent examples of program code for executing
steps of the methods disclosed herein. The particular sequence of such executable
instructions or associated data structures represents examples of corresponding acts
for implementing the functions described in such steps.

[0063] Software and web implementations of the present invention could be
accomplished with standard programming techniques with rule based logic and other
logic to accomplish the various database searching steps, correlation steps,
comparison steps and decision steps, It should alsc be noted that the words

“component” and “module,” as used herein and in the claims, is intended to



7. The method of claim 1, further comprising encapsulating the scalable coded video signal into a
packet stream. 8. The method of claim 7, wherein the packet stream comprises an RTP stream.
9. The method of claim 1, wherein the scalability information elementary data unit is configured to be
ignored by at least one of a H.264/AVC decoder, an AVC file parser, a H,264./AVr R.TP
depayloadizer, and a SVC decoder. laThe method of claim 1, further comprising removing the
associated portion of the access unit from the coded video ,sif%nafl b%feaqeu&%g tar}%,%%alability
information elen RIAP A ERRITECRAtRS WRE ARFREPEICHIR T Krhar compraing stopping the
processing of theiagseciates aastion ofsthadecessipmitrémtheivodedanedengighal based upon the
scalability information. elementary data unit. . 2. A computer-pro - edona
computer-readaﬂpé0 }adiapﬁ %’fegé%lgpgseuFﬁ?ﬁlﬁ%os%c%mﬁlcdg%%{escﬁ f/%é%%%ﬂ%ﬂ%%&?%&f base layer of a
picture being decedabtesatedritingptoadirst Algorition andldaskepsionntéhheiisismest er of the

picture being decodale, AcErCing: A aeant AaAUH M ROBRRHRINGim disclosc@ommiuter code for
encoding the base layer and the at least one enhancement layer into an access unit, the access unit
including: modifications and variations are possible in light of the above teachings or may be

acquired from practice of the present invention. The embodiments were chosen and

described in order to explain the principles of the present invention and ifs practical

application to enable one skilled in the art to ufilize the present invention in varous

embodiments and with various modifications as are suited to the particular nse

contemplaied.
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at least one elementary data unit used for decoding, and a s_calablllty‘lnformgtlon
elementary data unit associated with at least a portion of the access unit, _ Wh_ereln the .
scalability information elementary data unit is configured to be |gnored during _decodlng acqqrdlng to
the first algorithm. 13. The computer program product of claim 12, Where__ln the scalability
information elementary data unit is associated with a picture in the access unit. _14. The_computer
program product of claim 12, wherein the scalability information elementary data unit comprises

information relate%ﬁg %g%ﬁﬁﬁ%ﬁﬁg %.the access unit. 15 The cqm.puter program product of
claim 14, wherein the inforrnatio selectéd from the group consisting of priority, temporal level,

indi indi [ iated with a higher
dependency order indicator, an indicator of whether elementary data units associated w hig
degendency order indicator redifs i dpeassatar: stakiblacodss viditofeizdadadnginan indicator

of whether the at leastipast fdbeaccesmynidisaRyResuiiching RRINLWASTein A different layer can

£ .
[ nd compipations thereof. 16. The computer program prodﬂct of claim
switch to the C“”%ﬂhé%&el%e%t Payer 0 H;le p?cture being decodable according to a second algorithm,

12, further comprising

comprising:
encoding the base layer and the at least one enhancement layer into an
access unit, the access unit including;
at least one elementary data unit used for decodin g, and
a scalability information elementary data unit associated with at
least a portion of the access unit,
wherein the scalability information elementary data wnit is configured

to be ignored during decoding according to the first algorithm,

2. ‘The method of claim 1, wherein the scalability information elementary

data unit is associated with a picture in the access unit,

3. The method of claim I, wherein the scalability information elementary

data unit comprises information related to at least a portion of the access unit.

4, The method of claim 3, wherein the informafion is selected from the
group consisting of priority, temporal level, dependency order indicator, an indicator
of whether elementary data units associated with a higher dependency order indicator
require the at least a portion of the aceess unit for decoding, an indicator of whether
the at least part of the access unit is 2 layer switching point whersin a different layer

can switch to the current layer, and combinations thereof,

-

5. The method of claim 1, further comprising encapsulating the scalable

coded video signal into a file.

6. The method of claim 5, wherein the scalable coded video signal is
encapsulated into the file according to at least one file format of an ISO base media

file format, AVC file format, SVC file tormat, 3GP file format, and 3G2 fle format.

17



encapsulating the scalable coded video signal into a file. 17. T_he computer program product of
claim 16, wherein the scalable coded video signal is encapsulated into the_flle qccordlng to. at least
one file format of the croup consisting of ISO base media file failliat, AVC flle‘f0|mat, SVC file formgt,
30P file format, and 3G2 file format. IS.The computer program product of claim 12, further comprising
encapsulating the scalable coded video signal into a packet stream. 19. The computer program
product of claim 18, wherein the packet stream comprises a RTP stream. 20. The computer

[ [ ility | i lementary data unit is configured to
program product of claim, 12, rein the scalapility information el 3 ‘
be ignored by at least or::yé of a li%ﬁﬁ% %%%&Ie AP EREIPE RESArE iR\ Rt P

depayloadizer, anéPge8 VGedsipténto a gdckphereamputer program product of c!aim 1_2, further
comprising removing the associated portion of the access unit from the coded video signal based upon

the scalability informatiop. elemerdansteataoBibunl P wherein the packet siream comprises an RTP

stream.

9. The methiod of claim 1, wherein the scalability information elementary

data unit is configured to be ignored by at least one of a H.264/AVC decoder, an AVC
file parser, a H.264/AVC RTD depayloadizer, and a2 SV decoder,

16, The method of claim 1, further comprising removing the associated
portion of the access unit from the coded video si gnal based upon the scalability

information elementary data unit.

11, The method of claim 1, further comprising stopping the processing of
the associated portion of the access unit from the coded video signal based upon the

scalability information elementary data unit,

12, A computer program product encoded on a computer-readable medium
for encapsulating 2 scalable coded video signal including a base layer of a picture
being decodable according to a first algoritim and at least one enhancement layer of
the picture being decodable according to 2 second aigorithm, comprising:

computer code for encoding the base layer and the at least one
enhancement layer into an aceess unit, the access unit including:
at least one elementary data unit used for decoding, and
a scalability information elementary data unit associated with at
ieast a portion of the access unit,
wherein the scalability information elementary data unit is configured

to be ignored during decoding according to the frst atgorithm,

13, The computer program product of claim 12, wherein the scalability

information elementary data unit is associated with 2 picture in the access unit,

-18



22. The computer program product of claim 12, further comprising stopping the processing of the
associated portion of the access unit from the coded video signal based upon the scalability
information elementary data unit. 23. An electronic device, comprising: a processor; and
memory unit communicatively connected to the processor and including a computer program product
for encapsulating a scalable coded video signal including a base layer of a picture being decodable
according to a first algorithm and at least one enhancement layer of the picture being decodable

according to a second algorithm, comprising: omputer.code for. encoding the base layer
&% Hid on%@ﬂ?i fogram roducgi?ﬂﬁmm 18 %ﬁfﬁﬂ Iji%fr d&ﬁ%%’.mt}’

and the at least one enhancemeintciay
one elementary dig@aritUseldfentter daingnindmapscatdbiitynitfonmetied elenentaryddta uhit
associated with afgeast.a.p@ktion of the access unit,

d
[y ’
rintd an access u e accéé%

wherein the scalability information

a

at least

elementary data unit is configured to be ignored during decoding according to the first algorithm

24. An encapsulated sc§l blei ded video signal, co%{)risin
encoded base layer of a éal

ctur

S TaEBIEaEE

an access unit including an

H%@f?élﬁlﬁ rSt-AgSFRINh A RfEmeist ne

enhancement layesieftttierpictiveshring detosabiepareordngtoral secandplaastbi:the access unit

comprising:

indicater, an indicator of whether elementary data units associated with & higher
dependency order indicator require the at least 2 portion of the access unit for
decoding, an indicator of whether the at least part of the access unit 15 a layer
switching point wherein a different layer can switch to the current layer, and

combinations thereof,

16, The computer program product of claim 12, further comprising

encapsulating the scalable coded video signal into a file.

17, The computer program product of claim 16, wherein the scalable

coded video signal is encapsulated into the file according to at ieast one file format of

the group consisting of ISO base media file format, AVC file format, SVC file format,

3GP file format, and 3G2 file format.

I8, The computer program product of claim 12, further comprising

encapsuiating the scalable coded video signal into a packet stream.

19, The computer program product of claim 18, wherein the packet stream

comprises a RTP stream.

20.  The compurer program product of claim 12, wherein the scalability
information elementary data unit is configured to be ignored by at least one of a
H.264/AVC deceder, an AVC file parser, a H.264/AVC RTP depayloadizer, and a
SVC decoder.

21, The computer program product of elatm 12, further comprising
removing the associated portion of the access unit from the coded video signal based

upon the scalability information elementary data unit.
J10-



at least one elementary data unit used for decoding, and a scalability infoimation
elementary data unit associated with at least a portion of the access unit, wherein the
scalability information elementary data unit is configured to be ignored during decoding according to
the first algorithm. 25. A method for decoding an encapsulated scalable coded video signal
including a base layer of a picture being decodable according to a first algorithm and at least one
enhancement layer of the picture being decodable according to a second algorithm, comprising:

decoding the base layer.and thﬁ]at least one enhanceme{'ut %acyer fg(}mfua LAccess unit, the access unit
ng ’

including: at least one elzeamentarf/ Cc%lt]g’ﬁ%ﬂ 6%%3?0?8%%% | ’agxﬁ o conp rslcsi%ﬂ%bility information

elementary data ghippisgdbiapeetewiingeidastsaqetrttdpofite debesscawiymit from theherdsih the
scalabilt-y infoiniagion slsmeniay,Sarmt is.sanigussiaibe Janred dyring decoding according to

the first algorithm,
23, Anelectronic device, comprising:
a processor, and
a memory unit communicatively connected to the processor and
including a computer program product for encapsulating a scaiable coded video signal
including a base layer of a picture being decodable according to a first algorithm and
at least one enhancement layver of the picture being decodable according to a second
algorithm, comprising;
computer code for encoding the base layer and the at least one
enhancement layer into an access unit, the access unit including:
at least one elementary data unit used for decoding, and
a scalability information elementary data unit associated
with at least a portion of the access umnit,
wherein the scalability information elementary data unit is configured

to be ignored during decoding according to the first algorithm.

24.  An encapsulated scalable coded video signal, comprising:
an access unit including an encoded base layer of a picture being
decodable according to a first algorithm and at least one enhancement layer of the
picture being decodabie according to a second algorithm, the access unit comprising:
at least one elementary data unit used for decoding, and
a scalability information elementary data unit associated with at
least a portion of the access unit,
wherein the scalability information eiementéry data unit is configured

to be ignored during decoding according to the first algorithm,

25. A method for decoding an encapsulated scalable coded video signal

including a base layer of a picture being decodable according to a first algorithm and

=20~



at least one enhancement layer of the picture being decodable according to a second
algorithm, comprising;
decoding the base layer and the at least one enhancement layer from an
access unit, the access unit including;
at least one elementary data unit used for decoding, and
a scalability information elementary data unit associated with at
ieast a portion of the access unit,
wherein the scalability information elementary data unit is confi gured

to be ignored during decoding according to the firat algorithm.,

9.



