BACKWARD- COVPATI BLEAGGREGATI ON OF PI CTURES | N SCALABLE

VI DEO CODI NG FI ELD OF THE | NVENTI ON [ 0001] The present
wonvegion rel ates generally video codi ng. Mr 8CT/IB2007/000075

particularly, the present invention relates the

codi ng, storage and transport of scal abl e video.

BACKGROUND OF THE | NVENTI ON [ 0002] This section is

i nt BACKWARDNG OMPABIBDFoAGGRE GATEON OF PIETURES IN

invention that is recited in the clains. The

description herei n SEALABLEV/HEQ GEQDING coul d be

pursued, but are not necessarily ones that have been

previ ously concei ved or pursued. Therefore, unless

ot herw se indicated h [ bed in this

section is not prior iﬂﬁgwﬁhﬁmn and cl ai ns

in this application and is not adnmtted to be prior

ar tjobo1]i Medeyfieseht inRerdtingcBeS lgbMdrally ¥AEBE0 | WiokEparticularly, the

d[e éo ebtﬁ (SVO) provides ;ggal ab)I[e Vi d@%l tstfpeams g
A snfaﬂeabmée 1oaé@la ﬁt@@ém glornea iand transpert of seal e wideo.
base | ayer and one or nore enhancenent |ayers. An

enhancenent | ayer @ﬁﬁg@ﬁ mﬁlr [HRsol ution
(i.e. the franme rat ; t he spatlaf‘Lf resol ution, or the

quality of the video content represented by the | ower _
| ay[@002)r Pus sectibre isdofend&hie psodtiabbackigeopad o1 cantekido the invention

a%%ﬁé’fqé‘%e?@scfﬁ%aﬁe Pl i e TE ST aL Y et SRt at could
CONfqRiksuRd, it ¥leGRO n6Edanlly b hat hifd Deed e iGisTPEMceived or

abstraction layer (NAL) is inherited from advanced

vi dwesueddiherefor/ap! essrhfélemae indivaigd hereithavhat tprdescribed in this

Pr g gt%o%' ?gotf %tal’tq cie\ém?gtlo‘hha?ld %Pagtgg in ﬂ%c%?ﬂ%ﬁ% and ‘fgqnot

as “trans uan I 2al 10 , notlon-comnpensate

pr edifttédon be|p@1©ﬁa1ﬁIbb/tuﬁﬂumdnﬂm&hrs|s&}tﬁjh prediction. A
coded@pl cture of a base or_epnhancenent | aye eegonm sts

of 88®orScaishle idpe Sodingy 8 VIAPTedes setlnble didea Jupfreamse &

e
[C] 0658@]%1% %Xg@%%a}a%%?ﬂt&hQ g?ﬁ mse%ﬂabm%e Ii‘%‘er Wi &% or more
r epmbgeetienigjaydie Aodebanceaent lbydrsnayfenharmelthq‘QInpoﬁai ré¥pkution (i.e.

BRS80S AL ST e
COMm 1BE Ryweck #yBPbEpatt ﬂﬁ@fbob' Ti8d ScBRBlHrflcanad dghédated to a single

uni ts of a base l'ayer and one or nore enhancement
| ayrelgime transport protocol (RTP) stream or transported independently.

[0004] The concept of a video coding layer (VCL) and network abstraction layer
(NAL) is inherited 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.

[0005] Each SVC layer is formed by NAL 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. An RTP stream carrying a complete scalable video bit



SVC specifies the decoding order of these NAL units.

[ 0006] The concept of scaling the visual content
wqued7iosysoby omi tting the transport and decodi ngCwofiB2007/000075

entire enhancenent |ayers is denoted as coarse-grained

scalability (CGS). [0007] In some cases, the bit rate

of a given enhancenent | ayer can be reduced by

t r §ean mglcmarrs/ N¥Abnitnet & bargdayenand opf Qr§n0r¢reah@éﬁmsﬁt layers.

| eade Lo hARACEluli 60 PIRREINRT il Vi deo quality

of “the repro ancerren ayer his concept is
KNn¢goa06qs 'Ifheltﬁn@lpabfwdlnﬁgﬂla visual ¢dnyent geaditpby bititying B&Syansport
[ 0008] Accordl ng to_the H 264/ AVC vi deo codi ng ., .
st and deepdingpleatirecenhpnremenbliayers sedengied %F?Wgr%&éaalabﬂlty
3 ﬁr? In sone systens, detection of access unit
aries can be sinplified by inserting an access
uni[0007¢| ilmisorae cades, thabit rateoba given bitianteneentlayencBVE, redweed by

Sfﬁ?@ﬁl@%%ﬁ ﬁ{ f tidaiﬁléﬁrig}ll%lfsgl’lg—u%@polé L{%ﬂs‘? g)rﬁe%ra(éeful degradation
COmp Akl lﬁfltydcﬁﬁﬁé‘%ﬂ%béh el RARPRCRL 1dy8Y €This 8dHept is known as

quality_ IeveI 50009 Scal abl e video coding involves
thé‘lne@@ded@r@m aity)draslebility &iGSwi t h sorme mi ni nal

AR ARRolin o e PRV EAR R PRERARTR et vt

I e\¢ehnpriddi®nd psithatpyRled PlctHVCIS tdreasiBtdnss, Hatpitival dﬂaccess unit
advanced, vi deo codj ng ?%wmg conpliant. In_other word
Avdzoa@ta@@é Pa:n Revmpkifetiey Rertipg ap apeeyeynibdelimiten AL mit into the

N L e
t hat mastonepécufeiper ¢ach Siiguewembimatiee b depehdencs _L_lﬂuﬂempu%_level,

in AYC, .an st be ski pped according to the AVC
spé‘EgﬂP?}ﬁY—SSYry [0010] The identification of pictures

angoggogi rScﬁﬁﬁfe@melo'cbﬂln%riﬁ"@?(ﬁ%SQHé éﬁdoﬁﬁlgVMftah‘bE‘seEIBye?'/ Gvith some
access unit is inportant at least for tvvonﬁ)ur poses.

F| mainimal iquality chsrwal dsdhe emneding dfieplancamentfipformation that increases

o TR EE o 8 TR AT AeB ek T R Feglyds topicatly

an@d{?drfée@f/ld@@tz&hng O@S@)—@blﬁgﬂéﬁts Ihater ¥6rds, deVTi de¥oders can decode
renmovabl e pictures as quickly as p033|ble Second,

t hitlke hage yex olcant s \n siream aprbigngre S ¥ @specitic data. This feature has been
realized by specifying coded slice NAL unit types that are specific to SVC, were

reserved for future use in AVC, and must be skipped according to the AVC
specification.

[0010] The identification of pictures and their scalability characteristics within an
SVC access unit is important at least for two purposes. First, this identification is
important for compressed-domain stream thinning in servers or gateways. Due to the
requirement to handle large amounts of data, these elements have to identify
removable pictures as quickly as possible. Second, this identification is important for
the playback of a stream with desired quality and complexity. Receivers and players
should be able to identify those pictures in a scalable stream that they are incapable or

unwilling to decode.



the playback of a streamw th desired quality and

conpl exity. Receivers and players should be able to
woOdermiogésp2t hose pictures in a scal abl e stream poauB10hB§00075

are incapable or unwilling to decode.[001 1] One

function of nedia-aware gateways or RTP m xers (which

may be_ nmul ti point conference control units, g¢ teg@%saybe

belWMdh Snedingtion gl Mgt e SHAYREY S He Aeery (W
t el SR coRfsdtick Qbﬁtgc%l g?ﬁt?%l%ﬁt\?ﬁﬁg% Btdeed ERGt-SAIKEA 8nd packet-

| P encapsulators in
br saddedtvide-thleplini pushvBalldoveryeslelas (Paf) sseters, Bhencapsulators

b t hat  f d b d I SSi I [y t

noleia g aloheainaEa YYRERLIRER o webrch et et

bi ForkyatEbrohd daiGirdnSmYRode beally RAUBNCHAEIRES WbtW6tks, for example) is to
prevailing downlink network conditions. It is

desomtegh thee bibrateoef the forwhesled strerm deadrding to pravailing doialink network

. [ f ' ' d . .
o HERSgiR SR RS e ot Tl BFF R i affeur ot
papkRtSingdiithe Bemat el ey byGahshalrspitiopdoltetd 0@ pasily identified

entire I ctures or plctute sequences t hat do,not .
af pets oftieketecBeri lxpred cading, eaiewayuisk drap gatirpictures or picture

Lg%ﬁ%xg@eg %lgat B?%%?&éfgcﬂﬂe oJ Eo%eE&%aﬁ%@@eﬁ}a{%ﬁgﬁlt?rleaved

Specl ication allows Tor the encapsu tron o
pr padkietizdtion mote dSAhe HZi68AAVOE RAWypaytond spedificationiativws fdrahe

same RTP paylpad (referr to.as_.an aggregatiqn
paEREPSlatioH %foaqrfqt@aﬁmr}y IIS?‘_Li upit §f a%a%?%%%f o the same RTP
o ?Q}?gﬁglﬁféﬂ@&‘{d IearCRYRGaRITHdek 8, I pRRGIR] 7 i@ﬁd‘cggﬁﬂned to

the NAL units of a coded picturé can _
spkidapsulete entitetdogedpiamiFesgnokeRIP fagved) buikather théyNAL units of a

i berty.of packet eqgaft.i ' | come for man
apﬁ?cgeé%(l?%wgc,ani g Sggﬁgé’ég@lﬁ%%ﬁp%&e%owpl i cati on)s/ in a
gajeMry WEilethisdibertyiof phckefdgtesafibn a0QElEGAE fin glications, it

it is not known to which pictures its NAL units bel ong ,
t ocHBEH? BUphersiisgmplieativas ted SHeWaRRPEIAND. Jidtst, given an aggregation

o e, B L e A0 e
t hiredday ef sach NAW ugid cortginedint the nggtegidlonpacites. Whérofoge, avten the
ot 1200, B PR 0 0 TR P ML o
eagiy Nt Bl dnd R H6! kIQ@an(Ue?orE g&ﬂsﬁlﬂgrlﬂe WORENST e WAIRhit in the

or some NAL units of the packet are forwarded. Second,
f opacketreCoiskequanitysa gaenchy es tGSpmet embriV AL vEitheadas before deciding

I nf or pat i SEl Teet NAL Units. At i
not LB el PagmAF §hine Gt pad HTe RS ssbglh for some
t oNRef @i, ¥idheR Supplemental Enhancement 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 to maintain a buffer and some state information to resolve the
mapping of non-VCL NAL units to their associated pictures.

[0013] 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
is included in the syntax. Additionally, although parsers may have the ability to parse
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coding layer (VCL) NAL units of the sane access unit

are received. Therefore, the gateway nay need to
woroTioadsnza buffer and sone state informati on POT/IB2007/000075

resol ve the mappi ng of non-VCL NAL units to their

associ ated pictures. [0013] In conventional video

cod'éng faiﬂndards, a picture header is used to s_eparg_tia

&15631 a0ty aformegigafar cach NA L anilimgstreays this sgayieya Git dprger

in : :

e S R e S S R M S S

par[éetdie Ismddisionltd the abofgamaggregatéN Adanit dAbeemprevionsly

t L thi [ bi.t | t. of
o GEEREPH BowC TiAaar tert e eBreodsha (L dpamep M7556). Tn
abi thistsysterh 0@ 4bgrbBataARIALI it it @ cbMBinBP@MEIncRles the associated NAL
aggregator NAL unit has been previously proposed in

t hem8ya #4 payldady e ageregitor NALomitirdaltype thvPEGnspecified in the

o TR BRPA e iR B TR 028l g s
unidegodefs. | HGwRY, wikéh a Td3e 1:300pi6a8¢ Qicoldihe tothe HIZ®I/AVC standard

type that is unspecified_.in the H 264/ AVC and SVC
spde paqlessd vathin amesgreratordRAL yaidribao langer Halgrosgblegrith an

SV . . ' .
acabia At Seco R Ch s MERBINER AU AU ER WEfhtontizcr or
an AYQGridgatronat pkerunit, it no |onger is decodable with
an H. 264/ AVC decoder, nor is it parsable with a

H. 264/ AVC RTP depayl ' [ t parser.
SUWARY OF THE | I\I\/Emﬁ{%%}ﬂﬁg&y@ﬁ i nvention
provi des for an indirect aggregator NAL unit for the

SVGoebisle THe predentindledtion mRevileafdr hoindBtct abafeghtod NAICnit for the
ag re(gator NAL unit of the present invention enables .
eas%%’ v dEnforatandi Rl payleaddormat) Thy infirsehaneregatos Nk mpij of the

h . . ¢ e o
1 e SRRy SRRy et it
agdringednnrthdiéhy emsbting fast el ¢ffieispntreamvaatipuwati@n skurésrmore, the

t hat .t he base | r of the streans can still _be
pr SRS AR RO AL 3 R HeetEyentepEnses thaphgdpse layer of
pagﬁ@ﬁrheaﬁﬁ @gﬁ'st?l@ﬂé ﬁ%@eﬁ%}? ]yvf?tﬁ%l @.994/@? ] ﬁéco_délgm fil\R%Rat parser,

and ot her advantages and features of the iInvention,
t oget AB264/AVIE RER peylgahparstri on and manner of operati on

th , |1l becone arent fromthe.follown .

aedifftly st rrET RE e RS R Rt S b Ao fpgeoer with the

t hergaeARBARNd Rnner of operation thereof, will become apparent from the
following detailed description when taken in conjunction with the accompanying
drawings, wherein like elements have like numerals throughout the several drawings

described below.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] 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 implement the

functionality of the present invention;



draw ngs, wherein |ike elenments have |ike nuneral s

t hroughout the several draw ngs descri bed bel ow. BRI EF
WORBCRB3DE ON OF THE DRAW NGS [ 0017] Figure 1 i BC&IB2007/000075

schematic representation of the circuitry included in

an el ectronic device that is capable of serving as an

encoder or decoder to inplenent the functjonali t%leﬁ%f .
t hED03BE s Bigurg 2skats peenpUo FBYtimedja cemDIUBKEHRISSYEsRepr Bse with

mul,t i ' QFan' tions systemfor use with the
prg§ nsghﬁegn ﬁoh%ﬁgnd [0019] Figure 3 shows an IP

Mu{G019ps Figuge RslicwiganiPrhultibestiag eretgenmot whercaaclstauigy can strip
the hitstream agcording to .its capabilities. DETAILED
DEtheryifstrpamaeserdme-toptEgappptitieENBODI MENTS [ 0020] The

present invention provides for an indirect aggregator

NAL uni HeTARL ED ISR BETOW OF T¢8 PREFERREDENIBOIVINGENTS
el enentary data unit, for use in scal able video

coding. The indirect aggregator NAL unit does not .
cof@020h dhnerespokiinyention pravides Sercan indigcct pARRTRERLr NAL unit, more

o arrraee Fapol Blipdith PESRRY RS, [@RsRRSRDR yideo
Wi thdihg. THhediedtaghepitenmNAlNalitdies nbidonsaie othet NIALmintitsd Instead,
to, the nunber of succeeding bytes, the number of . P
sudhedadirest agsgrezalon NAL vai@f hirrRisbEy eftorn ORI hgehrgisms for
uni Wi-1 hj ' | f.r.aning. .
P 0 RUEL RN RO pREBEIL R ncude ut

t heoslanited¥bPtheaybariof sucededing tybes, tha divmber ofaygeasdimgd¥AL units,

NAL it also pccurs. 21). The.structure for. th

 ndnd B ReT oFEaGR 1 NA LorLi RS R IFU Seffipkfor example,
co Méiﬁﬁ% NALRSHS Within HRE 88 ePfridingGe inthOkamé RIP pabRbd in
is common to all associated NAL units. The conmon

pr oyiech the ondirsticaggrsgeior HAle unif plsepe@™s.on i ncl udes, but

is li-mited.to,. the.scal akiki ' '

und0 | e Eab®itgt 5 RARRAR AL It ThEP TR B cBfith forher
SWich@ptisg pp&clly or @haradteidtica idbini@tiognhat $cedminbe td aly essociated
can switch to the current |ayer. The sc

) | abi.li Iny .
i NN lrnits ATheppInaRn RIGBETEY Of tepigdcs BiPEAHInClys, but is not
un giﬁmaga?ﬁg,ecﬁﬁ %ogga?)ﬂ%}/ g‘%ﬁf?ﬁ%ﬁ%ﬁ?}%\{g‘,&? BHe a!sé‘tﬁ:ﬁdlt&f‘l%\l AL units form a

in I scardabl e_fl ag,

depesigtdatayer vitchargymiat, at whielv e djffexerd scpiahle {ayet eanegwitch to the

sy %h?rént%y(leegeﬁl Lg 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] The indirect aggregator NAL unit of the present invention is 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 unit 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 unit for the SVC file format, and another example for the SVC RTP
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[0022] The indirect aggregator NAL unit of the present

invention is selected fromsuch NAL unit types that
wane7ggeorfi ed as types that are to be i gnor edroy/i1B1ve7/000075

processing units for the H 264/ AVC base | ayer only. In

ot her words, the H. 264/ AVC decoder, AVC file format

parser, and H 264/ AVC RTP depayl oadi zer shoul d. i I();nor%. .

t hpaylaed fawet, arggireydebpel o Ilﬁhpvld@ﬂsqh@%@ég%ﬂ@e resent mvention
i nyent.i E i el t Qi ts.

S e WHAE DG Ran A AR Elp AR Pt QUi Sbrmats

no [e023iratlh vemefof detS V@ fildformets agliragptr oA Bsmits ggable the NALU-

exanpl e syntax and semantics of the indirect .

2 GBEPB CRAES (GHHcrcons Fiont A SQRetHiVF o ABReRIPT NAfpnits are used to
an r m i 16r£g§‘n ChERTRRAWMh AR e thé kfine scalabilit

pr g\%@esd\g%e ow.ﬁmllzts?aesh ulgggal S0 be not e%l t hat gthe ) Y
pr ésformhationy evggregatirdNAbpnits wietthelsane hdaderaassarlehle grignsion NAL

| | at i d i ng ,f ts, .
" Sls v AT EREY 8 e N e B paaBetiont Al i may
enabhigint dxerabidk NIEDPoni@r QUPex@atbior BAL enibfiag esterietteaporapatbr NAL

repetitive. Aggregator NAL units are used to group SVC
NAungsi t s bel onging to the same sanple and having the

sa alghil Ly i r |0 . [ :

¢ naoafe TGy B LR Rt R N D) s PR i
NAlbeloRit &) anbitidesirgddiydNAit andiits conterts afneaaiy dsgatet (aing its length
unit nmay contain extractor NAL unjts. An extractor, NA
BTt he PErEREr HOuEe8 AeBIcaN D is So5 BISBSERL o RO T
sc%gﬂtiﬁ ALgegt ream if the aggregator NALU is not

needed %i.e. it belongs to an undesired layer), it and

i t J0@2F)t et sggregnt@a$A L ynidiescapsaletds (we prigroiet $VE Sk binits into a
field. |f th t LU | d. .its head

| & el gt 0 S AL o e A SRR s ek BB pome
AN 55Ka% 898Yer NAALNUE (ds sE&ﬁﬁé&?iﬂﬂ S € SpéolBcalion)TAneagBMégator NAL

NAL"units into a new NAL unit. The aggregator NAL unit
us ewitds Mateduwitlin heaiple likicrny pHer Bddet®int ax as SVC NAL

uni as ifi.ed in. | £ Wl i
b TR BRIl 5o GR5 BNy gy g i 1
ot heA L NAlts bRl drourled Q2idh LA touhe $esne qurakityn lavel, dendble ogler of
order within_ an aggreqator NAL unit. If_ NAL units aﬁ%L "
gr Uk amithvith avaliginigvelol may chargs. quataxfhr thepgsrestii unit1s
t he, Qg of NAL units with quality_|evel >0 may
change. Syntax for the aggregator NAL unit is

[0027] class aligned(8) AggregatorNALUnit(AggregatorNALUnitSize) {

unsigned inti = 2;

/* NALUnitHeader as specified in the SVC spec */

bit(1) forbidden zero bit;

bit(2) NAL ref idc;

bit(5) NAL unit_type = AggregatorNALUnitType = const(30);
bit(6) simple_dependency ID;

bit(1) discardable_flag;

bit(1) extension_flag;

if (extension_flag) {



as follows. [0027] class aligned(8)

Aggr egat or NALUni t ( Aggr egat or NALUni t Si ze) { unsi gned
wOonvo7086s502; /* NALUni t Header as specified in thReT/@4507/000075

spec */ bit(l) forbidden_zero bit; bit(2)NAL_ref _idc;

bit(5) NAL unit_type = AggregatorNALUNni t Type =

const (30); bit(6) sinple_dependency_ID, bit(l)

di scar dabl e_fauality_lsvelT simple denendency By, i f

(extension_fl jit evel =

si npl e_depené’gt%ég/{fﬁ%;%uéfl%é@(lm tenporal _level; bit (3)
depenﬂengy_l [B}it ®) tle;(eaalermyg]]])étyJD; i++; } /* end of NAL
unit header */ do { . unsjgne

i nt ((I engt hSibife(r%? ﬂ‘i?él@ﬁjb?) *8) NALUNi t Lengt h;

bi t (NALUni t Lepgth 8) SVCNALUnit; i +=

(1 engt hSi zeM nusOne+l ) +NALUni t Length; } while
(RAggregat or NALUni t Si ze); } The semantics for an

or 16 nit prberNREcin MR e SV speci 1 cat jon:
NAL_uni tdotyype is set to the aggregator NAL unit type
(type 30).

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 follows.

NALUnitHeader: (8 or 16 bit) as specified in the SVC specification:

NAL unit _type is set to the aggregator NAL unit type (type 30).

Scalability information (NAL _ref idc, 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 field
is specified with the lengthSizeMinusOne entry.

SVCNALUnit: SVC NAL unit as specified in the SVC specification, including the
SVC NAL unit header. The size of the SVC NAL unit is specified by
NALUnitLength.

[0028] It is assumed that an aggregator NAL unit collects SVC NAL units of the

same scalability 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 lowest dependency_ID and/or

temporal level, quality ID.



Scal ability information (NAL_ref_idc,

si npl e_dependency_ | D, di scardable flag, extended
wecal7alsidorty i nformation) shall have the same parmBm0E600075

wi thin the header of every aggregated NAL unit.

NALUni t Lengt h: Specifies the size of the NAL unit

foll ow n TheSIzeOfthISer|dISS§§&if dvvi%& i
théﬂqzé?hg ogator AlfslonBitesnsbe usesl/onaph URKP DEfRpging to a

t
R
s P &AL inesith ttmyoﬂgmgmu atregiog tofi int¢ro@p he Idesqr1$>t1a3 st sl aggmmor NAL
NAL | ect t f t
o RS ot S P L 5P S G . i
of cgéef fnBFeRhn br’f’é’%‘% %&r"ﬁ@{i uh® wath tHé QAR ﬁﬁla@ﬁlt? l1ﬂ‘format10n may

qual ity levels ragnents), grouping of al
unlotzelr\momﬁsahﬂolesarre dependency ID). In this case, the

ag ti,on ader ul d sj C N
b s e A R g o B AR oPRAT ds or cach
RAREBNS¥ry AUaMe hsuré & Fpsstalt phitste the Glkdhihy cduld b&&& 9rhe AVC
%ﬂ ator NAL units can be used toBﬁgNoup SVC. NA
nioAsSe

b]éﬂr%@ﬁaﬂﬁc%b%gméw ingn aggrged A@wmﬁlﬁweﬁﬂym SVC
nms&rg S'Ig ﬂﬁé g t%%g‘bﬂl? 1&%& &é?b F%ﬁqﬁr?ﬁﬁaﬁﬁléty_%a% setto 0.

el ong ng 10 ron o
degheiAtc bﬁsedﬁy@ INAL Gy girﬂgﬂfefareﬂ‘dédi.bw an extnaahtNAE. df)fer some

R T YL T
uni ' ity informati on may occur
|n%%%ﬁélﬁn%weﬁﬁé%fﬁb%g?degator NAL units can lead to

a ¢e0sd] aft tenmeio€an BT PNRNylaadiFosmatdor %‘d@hVﬂdaq,erPay&Daé\ﬁénW

AU, To re a_.const atter t foII

oc SR FREI RS SA A el AR AR (G0 G JOea G Skt

ag gh@eidtk Qhehitk of Bhé t\%/b for Ua€bytes A tﬁé/ﬁé}ﬁée{ strihp. The header
this case, tenporal | evel, dependency_ID an

qu amdwqtea tine tyipe offe NAL wni, the (mientmi)cprw@ée pERibpITOEA LT EYNtaX

?22 %101’1% ﬁ\%ﬁ@g BX é}zg’gl Itnéi% NAgardfnf th% gé"l?tﬁfé P(S)rtance of

AUthd Kam, it forbleylcosiing pacess, ML(oplumrtaﬂmelyereDhe $ibadet is of three
this p03|t| on. [0031] In terns of a RTP Payl oad
Fomiigs) the scatabe gy %@ﬁco@neéﬁp%@an%ﬁ agmation.

[0032] The NAL unit header co-serves as the payload header of this RTP payload
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 summarized below.

[0033] The first byte of the NAL unit header has the following format:

lol1]2]3]4]5]6]7]
O L E TRy

|F|NRI| Type |

[0034] forbidden zero bit (F): 1 bit. The H.264 specification declares a value of 1

as a syntax violation.



Scal ability Information NAL Unit is generally as

follows. An SVC NAL unit includes a header of one, two
wonod7se®2 byt es and the payl oad byte string. TheThBRdB000075

indicates the type of the NAL unit, the (potential)

presence of bit errors or syntax violations in the NAL

uni t payl oad, infornmation regardin

the rel at
6l 5 RENRAE 2t Ao D et e G aping agent of the
@IAI? Bfu't gsﬂ?dt hi¥ed tW@ ngt t ﬁée n]5d1§tuf€cs RS Rl Prediction.

he sca Iayer ency 1 nforiation.
[ 0632 NRieunislcan be ﬂlshﬁdd{bmthmutsrfsklrgsth(amtmy phithk oefdrence

head f thi f t. The, f a.
St G o B o
of NAE ul¥fs dphitedts %ja%'itaﬁrtﬁe ﬁﬁhﬁiﬂr bethe 'réfel[eﬁb@ﬁlcnﬁ’éét HoP 4 slice or
essential properties of

unit header are
s u rshm M@parbebmmg N[KIO@@}, aml Valusof Tdyméwdﬁs thﬂétMAL unit

|1 eond AefetBikey BltagsP - Sosifled AS¥ 05 | €
f ooy e Mnemativ NoteFThe donBégt.of A8y hicAed harishfintedducedin SVC,
decl ares a value of 1 as a syntax violation.[00

naland 8 agsymptingehouldbemede that gy pietugss in @1t,sﬁ%%§cg£phant with the
thaod ey SO o RlortBc Moo s not used o

reconstruc erence pi ctures inter picture
pr¢e037] i aial ubliclippdNAlypepististsc Hﬂ’nsh&)nqjoaenstrsﬂadﬁw th VAL unit
ri sking the |ntegr of the reference ctures.int
saayload bpe. Dgvinys Ygi(le‘\&t Wit Re2OEnd Hd agﬂgpg ofhes) h@ﬁ%{;@eﬂ

decading 6f ‘?‘uﬁﬂ'ﬁe b u{y VS is Ry thed 18 NTRI Bhiyhel Nehey

integrity o erence pictures. For a slice or
sl iindicaathe pesehéc dfome mprawbitediatts helpfuRfromed toanspért yiewpoint.
i ndicates that the L unit contains data of a key

picture, as specified in [SVC]. [0036] Infornative

Not e: TH@lEk?Hééblﬁléfﬂa key picture has been introduced
in SVC, +amdpno+assunp¢|on shoul d be nade that any
picture St SLF§§PB conpliant wth the 2003 and
2005 ver SI ons of 4 follow this rule. [0037]

nal _uni tr-type-(Type):*5 bits. This conponent specifies

t hQOM} Lé'ﬁhf)le . priority_id (PRID): 6 bits. This component specifies a priority
identifier for the NAL unit. When extension_flag 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 equal to 0.

[0039] discardable flag (D): 1 bit. A value of 1 indicates that the content of the
NAL unit (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. discardable flag equal to 0 indicates that the decoding of the NAL
unit is required to maintain the integrity of higher scalable layers with larger values of

dependency _id.



payl oad type. Previously, NAL unit types 20 and 2 1
(anmong ot hers) have been reserved for future
wext@nsions. SVC is using these two NAL unit tppESB2007/000075
They indicate the presence of one nore byte that is
hel pful froma transport viewpoint. + + | O | | | 2|
31 4] 5] 6] 7|1 PRDIDE | _[0038] .
si Lﬂ&“d_p exigpsion flag (Bt A galye 0§ | indipatesdhahibnthyind byte of the
SPLGI+f | i.Qr. | [ td £ e i tthe A
ol e AR B, PRAMGE bOhebaBnd Byiel thereNAL
usesit hexdet aftendsitog thikkEbyterl ues of dependency_i d,
tenmporal | evel, and qualityjevel. Wen
"""""""" idis not present, it is inferred to
be equanotdeﬁxﬂQGSBM di scardable fiag (D): 1 bit. A
val ue of..l j.ndicates 4 hat the content of the NAL unit
(dependency i.d_= u&rDependencyI d) is not used in the
decodinz %?o e%%jgf L units with dependency_id >
cur r Dependencytd.--Such NAL units can be di scarded
Wi L ski it | U ' ' Rh& cate temporal
IR eI DRTLY, 2, i or @R i 6 @Rhiate tomp
di seaabdlatyloe ffarmgateqadhyer cosistettivfscteres ofiasmeher temporal _level
decaodi of the NAL unit is required to nmaintain the
i nt"%?ﬁgﬁla?}f‘a 141 8¢l abl e 1 ayers with |arger val ues

of rslRRENdepGtly RD4DIDE 3 a8 STRR|oARohER: is dseBitd indRsate the inter-
value of 1 indicates that the third byte of the NAL
unildyeheading dépengensy dirrarci et ahidtempprat lospiien e it of a smaller

byte is 1, then the | i 1. i

oy Epenferiey, i Ry BEfrscl ot ipeaESeE ot R of Sahe i floture
| Qlthla thrger DO hEEndyenipatrl _| evel (TL): 3 bits. This
conponent_is used to indicate tenporal scalabjl.t

£ r 40431 atQuality TerghéQlolAbitSt Bis SPMBPRYT: i<ise fo ldicpley ey layer
te Vel i i lue, an FGS
DR EE 4 gl AR ARoionTRA Lith (AR IBLfencPd Ehlue, o

i ngicareavitthqualing éeviehyatue 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 NAL unit in aggregation packets, and it must not be present
in other types of packets. The PACSINAL 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.
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codi ng dependency hierarchy. At any tenporal |ocation,

a picture of a snmaller dependency id value nay be used
woaoo7iosesee - | ayer prediction for coding of a pi eCUMB2007/000075

with a |larger dependencyjd value. [0043] Quality_|evel

(Q): 2 bits. This conponent is used to indi cate FGS

Ia er hierarchy. At any tenp ? | ocati on and wi
d &0l a|W1é?é>rtbﬁ§éﬁ@ggreaatwa|% ah ag@gﬁ}%&wﬁetwnwm aPACSI

q u At Mmlc ?P{ E nﬁﬁ{ U@atqgéé@le dﬂon%ﬁ_%r%@toﬁ ﬁét e‘ééﬂ{ &th'e same

ase y picture € non
@aclmlc t’hheq]RfﬁP illeg(}ee‘ﬁe]ds v seacequidng todh&tentaifiag NAL units in the
|nter-Ia %dlction. When QL is larger than 0, the
NAEg%fﬁgac Eléﬁ ns an FGS slice or part thereof. [0044]

Ing M?Wf oWl@é?xdd PROGI NALINEW DNAkelbHRidtin b YRR -l g&'}(%%‘? Eacket the

as payl oad content scalability information
u nidecoding ayderoiviited fortheP RASENANAmitmiust, sef fo 1p¢heste rcha,t the PACSI

1o it T A et i esptnd Ot B0 o IR L Roe i

PA%eMen patitet of teTBACST 19ABhalihhs biy ideRBsA @E&fdlnﬁg ér@8r number to
that are common for all the remaining NAL units 1 n the

pathedirat Nokositiakieeryling ordesanegngrthe ropgiEas NAld eaityia the

8lr‘%gard or discard the packet. Senders may
cre%%j( éa]gkggla L units, and receivers can ignore them
[ OQotEB] Tibe bidhicturei df PAYGBIT NAL uhités dpécified bEollomist i S

sel ect ed anong those values that are unspem fied in
t he °H. 264/ AVC speci fi catli on and in RFC 39842 Thus, SVC

str@ans 2haviyng lg 564/ AVG hasesl ayer gandsgi @C|0U(i' g3
PACSI NAL units can be processed with RFC 398
recertvers-and -H-264-AvVE-dedoders+F6GO046} - V\hén+the+f*r*r st

ag on it of an rega packet t qi
PA%E:T&%M urTf& , there m%g? be i?%éa??‘ orLe letlggll’llm
aggregat-hon- ur-mt-+pnesent—+|-m t-he -same +packet - +'Fhe+R'-FP
header f| Ids are r tQ the remaining

uni3%49] ﬁé%@? fg\sﬁﬁ Bgféé? Nﬁ%@m?]nuweéaﬁﬂ&gws

NAL lg

g A bt BE stiled if el Wity bR AN RAFRIAR e payload i
uniquatrtest. @dterWIse;thddetmusttha‘setttblé PACSI NAL unit is

SRR SRS (T —
hasiAanuitaRiheglylghacodi ng order nunmber to
- 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 to 0. Otherwise, the D bit must be set to 1.
- The E bit must be set to 1.
- The TL field must be set to the lowest value of the TL field among the remaining
NAL units in the payload.
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the first NAL unit in decoding order anong the

remai ning NAL units in the aggregati on packet. [0048]
woher7a8os0et ure of PACSI NAL unit is specified RET/1B2007/000075

follows. 01 2012345678901234567289

0123|F|NRIIType|PRID|D|E TL | DD | Q |

[0049] The_ values of the fields . in ACSI e(L[ unit st ..
be - DD field messibe Set fene foviist Valuiee tB%DéQt Gamong theygmaining

F ing NAL unit in the payload is
ot g AL

W se, the F bit nust be set to 0. -
The THRIQI field dnustibe sdbéo thetlowest vhlae bf theddlt fivldl ansongfthdFimaining

fi anpng .t he renmai ning NAL units in the payl oad. -
Thg‘%yﬁg?%lg‘éf’ ‘be set to 30. - The PRID field
”U%Oé@? hgﬁfe il Brech$s glr%%?tNNE b o?fhetﬁﬂ&eﬁﬁh%rftioﬁl eﬁables easy

anong e renalnlng units tn th an oad

PRll@rrraﬁeatwm o smiablbtyekapnmdeme@wethmfthc ¥streama ithrus m:gablmg fast and
uni t Dfield in

uni % P{r IPPgag . t}?‘?ﬁglrﬁ"%ﬂgﬁr%@f %B‘é’f e‘%sblr%%?t the base
t h@aylor B the isfeaitycan SHEIbRIpAELeMAY viiH 4 HIZB4IANECRRYORRAVE file
equal to 0. Oherwise, the D bit nmust be set to 1. -

Th dommas perser, ard BR646VE RTP paylopd@amerf i el d nust be set
dﬁ ! %‘% caXé‘J)f"Jc?ec%m% n?sh-gulff ‘t'())egllapq (P%MB?D%&FG&HF ‘8) be decoded

L units I n the pay
rrusan bereeeltved fromherehmteddviacdbemedivithineyimhdll yf angltgpeaoforegrvork.

t he remai NAL units_in the _paylo The QL field
Jdﬁéon@ e shsam saB De TorsPiod ek g”t@td WHEIOF S%#mﬂa It
t h%h&ﬁ&‘%ls@ he gn&%o&d‘{ﬂa{s altﬁoﬁéﬂec?ﬁaaﬁh Q4hplk CMhindd Berein may

i ndi rect aggr egat or uni t e present I nventi on
enapéoicallyslysaritien |eﬁ¢aﬂautg pmcast, @eakiled lin the art would readily

andOOiFe) Bt BeePRa R THaRIS0N BFTGRLES HIG PG g corredbonding

agde @i Opro bRk astice QBBAN es t hat the base
[0052] Figure 1 shows one representative electronic device 12 within which the
present invention may be implemented, both on the encoding side and the decoding
side. It should be understood, however, that the present invention is not intended to
be limited to one particular type of electronic device 12. The electronic device 12 of
Figure 1 includes a display 32, a keypad 34, a microphone 36, an ear-piece 38, an
infrared port 42, an antenna 44, a smart card 46 in the form of a UICC according to
one embodiment of the invention, a card reader 48, radio interface circuitry 52, codec
circuitry 54, a controller 56 and a memory 58. Individual circuits and elements are all
of a type well known in the art, for example in the Nokia range of mobile telephones.
[0053] Figure 2 shows a generic multimedia communications system for use with
the present invention. A data source 100 provides a source signal in an analog,
uncompressed digital, or compressed digital format, or any combination of these
formats. An encoder 110 encodes the source signal into a coded media bitstream. The
encoder 110 may be capable of encoding more than one media type, such as audio and

video, or more than one encoder 110 may be required to code different media types of
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| ayer of the streans can still be processed with a

H. 264/ AVC decoder, AVC file format parser, and
wol28G48#0C RTP payl oad parser. [0051] In the cas®iBf007/000075

decoding, it should be noted that the bitstreamto be

decoded can be received froma renote device |ocated

within virtually any type of network. Additionally,
{ hielspurse Figash A cBRodebLH) Wan ks g8 MaREIcAy mvgheed fpput, such es

S Oé‘{a VLS and foxt PPH q,'te%g%&g ﬁf;&g?ﬁ&%godeﬁ %ﬁtstr&tlrﬂsml‘égﬁthetw

and exanples c 3n y specifi cal
d esediabén & fellewiliznenlppocesing advae skddd radila hltitl’ﬁ@nmﬁone media

| d di d d that th t
S e A 6 s BRAFRIEE uf o

ﬁ)?) ?@aﬁi tﬁﬂeotﬁi)é’cfcﬁsft Rervidd® é%pﬁée%‘é(/&aﬂst@a&‘é@typﬁ@ll% at least one

esetatlveeectronlc devi ce hi n whi ch
pr ashmtwdmmdttm subetilingestrieam). eliirelnmé@ alsp be Rolgd tha ghe system may

d
e ERE Sy el P ipnts S e e b8 0 basidered v
i n§1ﬁ{iﬂﬁ?§dt}fe‘ae%pltlbﬂkﬁ1ﬁ6uﬁﬂaﬂﬂ8f faetaliep! ar type of

el ectronic device 12. The el ectronic device 12 of

Fi [954] 1 The gq)clgdégedaa bjltsg,r'galays ggnsfgrq@ety@egéorggp 129. The storage 120
mcr ophone 36 f

an™4nteMRH> %yt srmr ca?‘g0 320 el tﬁ@ ?@e{d%g%(ﬁggﬁﬂ%% The

ac efat tht Qoduden&hbbititiremtin die sttdSlege hYEmby be an aleomntiry self-
reader 48, radio interface mrcM y b

ci peifined bissirear fowmaty B19NET G RAc] rﬂ%ﬁ%blg;sﬁ@élns may be

: n?l}l \ékgﬂétk:d it ?%ﬁtﬁm elS%Hﬁ@k%teﬁE %R@rhﬂe “Hﬁ/e’a 1.bYdiBit storage and

nown I the art, for exa Kia range
of tramifed c@dedemeﬂiamltetseani fomthe Fagpderl 1 dreotis t(athgéﬁ@hr d30. The

or sesine i BRAEGR 1 Rehaias en s dort Byl bl 48 s the

- si gidbr, bl 2 AReBHRISO The YOGRNDERISIH Thk WlarBhiistion B4y be an elementary
conpredsed digital format, or any comnbination of these

f osetfitentained bittsderfonna, epwbdetreamdonnilr econsiogmare ppdes media
ed medl bitstr The 1
 FERI T R AP CIE R0 £ REa02 0, g st

audp, sa0 dh/dceaR 130ma ?@és@dd inahe emee shsiededevickQr ey thay be
requi red to code different dia types oflh,ge sour ce

si gpvhrded heeparriodricesIthegngodsrd 40 @% sy Hemaagepate with live
Pr 9&%?1% &:ﬂ{ in 2/;’({’?0% st dtﬂE @g&dcrﬁe(ﬁ{i‘glt&?e)éhy is %wélly%)’ bBRred

Ieo ré Itstreams of synthetic
rregemanbmtly hlxat father buffergd fmlrr;allgreuoésef tirge of tho wentenidrmgoder 110

o et P b SR P Bk S SRRN B8 5 gt o

t h 8hd coded media bitrate.
[0055] The server 130 sends the coded media bitstream using a communication
protocol stack. The stack may include but is not limited to Real-Time Transport
Protocol (RTP), User Datagram Protocol (UDP), and Internet Protocol (IP). When
the communication protocol stack is packet-oriented, the server 130 encapsulates the
coded media bitstream into packets. For example, when RTP is used, 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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typically real-tinme broadcast services conprise

several streans (typically at |east one audio, video
wand7ossn2sub-titling strean). It should al so beTmpi0en000075

that the system may include nmany encoders, but in the

following only one encoder 110 is considered to

lify the description without a |ack of generality

[ ogg %ﬁég%{%é@@dr‘r@d|aéY$5P1%1§1@3rYeCé>ﬁfﬁ11§H10FQa‘ih§1F ene gaverd 3@, Ybut for the

st f

TS ne'r%ﬁ i) B0 PR Lol oFfY Mpliags BRY eCr¥ @20

f 0[0@86] ofThelserven bl?e(dmap di mapndisher wanedted totregadvoryall® thiddgh a

may be an ement el fcont j ned bi st r f or mat

or cgwgn@}caﬁﬁp get(gv& %Wa‘y INELRE quvf %g}ent types of functions,

eNGARSA tHn8HtibA Bpa ga&eméhﬁ%c&d g to gﬁg@oﬁﬁhﬁgﬁo dprotocol stack

operate "live' . e. storage "and transfer co

me dio anmhttrwnmamwartlomptdtecoé stacld emergihg add fekingyoftdatatstreams, and

sender ded nedi.a st

o r ity o EeEegE sttt oAbk Brd BRe g sophutices

SekyEH as ddRtralling itk BibftSof & forivarddB trbiif dedobdih P ® prevailing

transm ssion nmay be an el enentary sel f-contai nedp

bi ﬁQWﬂBﬁlﬁWtWPﬂﬁWndﬁl%‘ac Rsamples efégﬁw\mmdﬁo ingludsriaulgpoint

o5 SR Sy LS R OSBRI ) D
t hewiteliadevriddad@lephyny, aste®-talk dviee Cehuiler @hﬁ Isﬁ*&brsﬁ[@’\/dn@@sulators

or .they be 1 ncl uded i arate devi ces.

enélb@&tall\ﬂ%%bfea%f@ﬁwh@ébeﬁr&ﬁV@p@ SYSEETRY: phsqtﬁ%boxes that

I € @brwfat dBroa @ Eitnsndi {él&ﬁg '1&'311 d‘ﬁ@%ﬂ%f%@?ﬁta ﬂ% saWhen RTP is

bitstreamis typica not s ored permanently,

r atbesk, theugateyyayd 14 @is cs}mfl 4n REP inusler anfl atisme an nndﬂmmt of an RTP

content encoder 110 and/or in the server 130 to snooth
ﬂ Hions in processi ng del ay, transfer del ay,

an q_iooquiecrhmsigtanbhélﬁ@és @ne bPHOR] redéifers 25 % pidAB; SRABIE of

the coded nedia_ bjitstream using a conmuni cation
pr sregting, seanadulating, andxdekcapsylatingcthe trendmitted signdtinto a coded

Da ftdfdgbr#S oco%'[ %@SQQ IIea 19{ ?%EV% ocoﬁedﬁrg-’erbya

Wh dBcddbEl €M I'th)@da owthidp of @tlﬁﬁﬁl un‘ébl&pi@s$e$i media streams. Finally, a
packet-oriented, the server 130 enca&sul ates the coded
nea%le{ﬁrt 29 maxrerAderethe wsorpressed Bedinsireamsih a fesspeaker or a

h
gistﬁ%%ola for e8iiHE. TROKBREPEI gg&?ﬁq g&@t aRg %%{J ﬁp’ZO may Jemde in

aminto RTP packets aé 0 an
fo thcaiame'ghgsmdl deyice eativy megite ibglpéediascpargedieciacsed RTP

paidoggﬂt alnﬁiﬁf%{“itﬁ’ggf Q?ﬂ’ét?ag%a‘% 51&%8@1% %ﬂft&‘fﬁp e $iZe is a

desirable property for heterogeneous and error prone environments. 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, including unequal error protection, to provide different channels having

different error/loss rates. Depending on their nature, data are assigned differently.
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sake of sinplicity, the follow ng description only
consi ders one server 130. [0056] The server 130 may or
wory7stsobe connected to a gateway 140 t hr oughPat/1B2007/000075
conmuni cati on network. The gateway 140 may perform
different types of functions, such as translation of a
packet stream according to one conmunication protoco

St oK xRl GheEre é@ﬁﬁm@w@atdpbvﬁrfﬁ Brones|e deprgl withdiigh degree of
an%nfogfulf)'té}ﬂoﬂ fanq %ﬂeaer@hé ovvn ? ﬂ%&%@ﬁﬁ@é& tﬁffougﬁ‘hﬁ)re error-

st ream accor di ng receil ver
cagmlmeldhamﬁﬁs such as controlling the bit rate of the

nettBof ° o R oG o s e otions, Sonit el on network
muligoRgiat mfag BB%@%?&e&P&ttﬁ@hmH BF bisoodMeUSDhus 984 Yé@lé%ltstream

between circuit-sw tched and packet sw tched Vi
t elsbpidhy psadu Jtigure 3tshows aw Et m@bichslingran(aﬁg@)xem evhmaer @ch router

| P encapsul.a S|nd| i tal » .

by SEnSaB TS Btfein i oRaudin farbliisn s Fisgre 1diovpsgperver s
boxyesvidingh bitowesal & DAk 3 blidntAOBT3S STHbitstreARd Ar¥ réifled to the
hone wirel ess networks. When RTP is used, the gateway

14clienys Burquéars B -R3rAndthisexamplg, he serveisis provadiag sidip vdnch can be
an BI&y £ ﬁ:%gttﬂn%g 6)1‘[[ ?&? 71]20T{Bﬁ/ssg(§ @Fyke é‘ﬁﬁ?/s.o ne or

nore recelvers recel vi ng,

de{0aedyl &f theglierandd dewemrs ublatebﬂad vtmeencsrﬁam antichdt ednnectlon the
signal into a cpded nedia bjtstream The codec ned
bi CSVFERAY ¥ e @cﬁw ahs b1t g eldhe Bansyited erultgpedia gl w@rdmg to the

16 r
LE iS5 o Sy TR OSSR
u n edapp tebaduidth @hmg‘s by aawying thé nembeudipaskited@nhancement

§Play, for exanple. The receiver 150, decoder 160,
Y¥enderer 170 may reside in the same physi cal

0%2] OIThE PeertaivdaBoh RCdJdetasbdiin ¢ Bl Borfl@Mio Bfthod steps,
58 Scal ability in tepns of bitrate, decoding

gybe mmpdepeaed ineongi eebodinent Yy ginrephm mo@pé mo}udmg

f
RS O AH Sh R RN FH o e

S u @btmkemlcansirmanéﬁts Gendially, Ip?dg@am ﬂi(ﬁmle'syndlﬁ@@ﬂoutmﬁﬂpro grams,
netﬁfrk throughpg% and conput ati onal power in
r e CRICHSrRYMPSPFE dafayrimigiuress sicaibpy Rq@n@mﬂw@la&é@as ppimplement

 HERGAE N D AT s o

pr stowdtures; and prograrh enddetenrépresens@untples 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 also be noted that the words

“component” and “module,” as used herein and in the claims, is intended to
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prioritization" refers to various mechanisns to

provide different qualities of service in transport,
wonaed7wdosog unequal error protection, to provi deCT/IB2007/000075

different channels having different error/loss rates.

Dependi ng on their nature, data are assigned

differently. For exanple, the base |la
d eslnlcmepms implepegiatianTwreg e qrimeie fin 6%%&85%56 Qe andlor
ction VkeiviliBynaBal inputs.
FF@HM?%?%% ﬁsﬁgpgpgﬁggg&ﬁﬁﬂé cﬁgggels [6%60]
| n om]t i Tp@fomgomgcaebaqamamembndmnmmmfahwﬁsqné Hvepen have

t t t h t
ettt s o R OISH! oEfaB R ARIERRRA ove

lilxlagstR/% ?&)\?ﬁrglt 'ﬁ'xe%i’é?en@uﬁ/@% 13Mhé Fretist formaditdlogd, and

angenen re each router can strip the blgstrean1 b
acmodﬂica@oﬁsand variatmpabid fossibls. in hg@mféh%a@&t\%ac INg3 P pY be

S providing a bjtstreamto a er d
ThESBIe S FORCHEF O I R B e ﬁhgr?%“g’l"g@‘%%su%fgﬁm“ "

RlgR3rinddinldMc t@éyﬁﬂmh €he priveigiey yfthe p&sqmt mmedtmtg alal 16;3 }pqgcucal
whi ch can be scaled to at |east three

k bigplisati@Otolenable enasldllodinghe ert o uilisdhy Pl“lef’e“?l Hb"eml?‘éﬂ’tvamus
and ver ar nn E particular use
c oﬁ‘ﬂg‘é(ilfr@ﬂts aPﬁ & @e ra\siél?segnlgg ftﬁ?tsm{%g‘% ggti it g te 4 ?ﬁ% Bit rate
of céhi@mpladsm tted nultinmedia clip according to the
tenporary channel throughput. One solution is to use a
| ayered bit stream and to adapt to bandw dt h changes
by varying the nunber of transmtted enhancenent

| ayers. [0062] The present invention is described in
the general context of method steps, which nmay be

i npl enented i n one enbodi nent by a pragram product

i ncl udi ng conput er-executabl e instructions, such as
program code, executed by conputers in networked

envi ronnents. Generally, program nodul es include

routi nes, prograns, objects, conponents, data
structures, etc. that performparticular tasks or

i npl enment particul ar abstract data types.
Comput er - execut abl.e i nstructions, associ ated data
structures, and program nodul es represent exanpl es of
program code for executing steps of the nethods

di scl osed herein. The particul ar sequence of such
execut abl e instructions or associated data structures
represents exanples of corresponding acts for

i npl ementing the functions described in such steps.
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[0063] Software and web inplenentations of the present

i nvention could be acconplished with standard
wonoegroaesoz ng techni ques with rul e based | ogi ¢ aqdiBi0hB000075

| ogic to acconplish the various database searching

steps, correlation steps, conparison steps and

deci sion steps. It shoul d al so be noted that the words

e as used herein and in the
cl Wf:}& qlﬁ‘gﬂﬂ oenconpass i npl enent ati ons usi ng

one or nore lines of software code, and/or hardware

1i mpl enent,at | 0A1%etlﬁf&%?éncﬁﬁéiﬂeﬂﬁi%@tscgl%lerc%S@d YiiEWsiBR ¥l uding a
| nputs. [0064] The forego escription of

2enthges Hoer of %chﬂll’fequ&@@ﬁdah?mwmdlmtomﬁm #genthm and at least one
e Bt oy @ SRS g A0 0F1e SRSl g sreon alpgyitin,

4l i rdompirismgpr esent invention to the precise form
d| scl osed, and npdifications and variations are
Spossi bl e i n |gptinghedats lapeaad thasiearhenammbaagemisat layer into an

eac%bésﬂ{niftrtﬁgh&re dlﬁﬁclﬂﬁm he present invention. The
enbodi nent’s wer e osen and described in order to
7expl ain the pri nmapleast oab eteheenpare detatanit my&hfor decodiith, and

|ts practical appl i engbl e one skilled in the
8art to utilize thé sﬁ%@@gﬂi 1n? Hen glsmentagsdate pait associated with at

semadi gr?mlgn@quevgcgggsﬁﬁﬁl ous nodifications as are
suited to the particular use contenplated. WHAT | S

10CLAI MED | S: wvmrmthmalﬁlmiltmﬁapmtxbme]en@nw;sdaa ahit & configured
co i Acl udi er..of a picture
‘i’&ﬂe }o%l 313‘%‘[“% ag%oo%ﬁ ahc§o€igmgzto?ﬁ? ngt gl?é G hm and at

Ieast one enhancenent |ayer of the picture being
1 d e codabl2e acabedietigod of chaiBel; Mhdreh GRIscAlablityciafiaGb Blementary

| the base | ayer, and the at | east one
en ﬁﬁ?&@ﬁéﬁ?sspﬂﬁ@g Withapighreiadheacogsiynit- t he access unit

including: at |east one elenentary data unit used for

1decodi ng, andng peRiJadt cldlﬁqyl theféh{"ﬁlte' s@ﬂaﬁh?‘fﬁﬁ%ﬁ%ﬁon elementary

data unit associated with at |[east a port
2 ac datggmitrsompriggsanfarmati¢rerebaten tabit léastya parfion ofthe access unit.
el enentary data unit is conf| gured to be ignored

;during decodi r g he. f rst orith 2
The et %o q Fl"ﬂg P?e?l?o% o“} r el eﬁeﬁ% hg é%ﬁong‘fcintlﬁ Selbctéd from the
2 | ngrupaohsisting Gipriokiay, Yemporal level, dependency order indicator, an indicator

3 of whether elementary data units associated with a higher dependency order indicator
4 require the at least a portion of the access unit for decoding, an indicator of whether
5  the at least part of the access unit is a layer switching point wherein a different layer

6  can switch to the current layer, and combinations thereof.

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

2 coded video signal into a file.

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

3 file format, AVC file format, SVC file format, 3GP file format, and 3G?2 file format.
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data unit is associated with a picture in the access
unit. 3. The nethod of claim1, wherein the

wecal7akidoety i nformati on el ementary data unit eOTDB08BE0075
information related to at | east a portion of the
access unit. 4. The nethod of claim 3, wherein the
information is sel ected fromthe group consi sting of

pr|or|ty t enpor al dependency order indicato
"an i ndi cat or Ef"ﬁ%’?"l ’Etg‘?rfo ém@rﬁlf’@smatlng thie scalable

23S SRAb@Yiado Wighdl iftol iRt sepgndency order i ndi cat or

require the at least a portion of the access unit for

decodi n an indicator of whether the at |east part of

it he acc %ss unihe hethed pfglaim Eviwherdin tlizp prokettstnatraceinprises an RTP
JMi fherent layer can switch to the current |ayer, and

corrbl nations thereof. 5. The nethod of claim1,

further conprising encapsul ating the scal abl e coded

i deo si9gnal Thetmethod of &ainbl, vﬂﬁwelﬁﬂid%dlabﬂltﬁirﬁibﬂm&on elementary

ein.the s aI%P coded_ vi deo signa
2o QLN CONIFaM g forhs PROTed b et AGE pba He2GHEANE dspader, an AVC
f I f VC fil
i o o g B A 1

format.7. The nmethod of claim1, further conprising
Tencapsullét i n§f hemeth@h@%aim h(fmmbmompnsmggemdmngﬂm aasociated

2pa§)éﬁ on c{‘frtlz aa}ﬁcg tqfoég‘a%co f ¢l gllghn?l?t@s%el ?ﬁ@giblhty

30f ifoathatich, emh@{t@yrdatd\ﬁmscal abi I ity information
el ementary data unit is configured to be ignored by at

| east one of a H. 264/ AVC decoder, an AVC file parser,
Ta H. 264Avc e rerihed olgkimsle nfurﬂeﬂﬁaompsvege@@mgrthe processing of
2Th @her%g&%{e@% orfioft ot ac& &6 LR Frofi R {)&édrkgdéoe gseg'ﬁ%on the
assocl at ed rtion o e access uni rom-t co €
3vi d@a‘tsllig'nafonba‘smdelamemtatthtabl lity information
el enentary data unit. 11. The nethod of claim1,

f rt her rs sto sn of th
ag SoCi atlz OAII’ ?clf Bgrémg"é' 8‘5?5 Q‘Eﬁ?%[:g f’}I’ B PTRBLCE Squable medium
2Vi @@Kbnsalﬁﬁl%hng a%@zﬂabl@ @wddh@de%%@érﬁbiﬂcldd}’ng DbRE 'i'%fek Qf‘a picture

el enentary data unit. 12. A conputer program product
3enbeing ée@_qqlable@@ﬁggtngrto edigfalgosithm ahd et least one enhancement layer of

4 the picture being decodable according to a second algorithm, comprising;

5 computer code for encoding the base layer and the at least one
6  enhancement layer into an access unit, the access unit including;
7 at least one elementary data unit used for decoding, and
8 a scalability information elementary data unit associated with at
9 least a portion of the access unit,
10 wherein the scalability information elementary data unit is configured

11 to be ignored during decoding according to the first algorithm.

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

2 information elementary data unit is associated with a picture in the access unit.
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for encapsul ating a scal abl e coded vi deo sigha
i ncluding a base | ayer of a picture being decodabl e
weacerodosog to a first algorithmand at | east ORET/IB2007/000075
enhancenent | ayer of the picture being decodabl e
according to a second algorithm conprising: conputer
code for encoding the base |ayer and the at | east one
enhancenent | into an access u ccess unit
15 ner i g al bGP B OB AP LA P oreniye Pabilty
2 de GRSt oM éht s ?@hﬁ%hﬂéo)h @éﬁhfﬂi‘ﬁl‘aﬁ& RIAEEH aﬁrlé/ast a portion of
data unit associated wth [ east a portion of th
sac dlesaccessivnit. wherein the scal ability information
elenentary data unit is configured to be ignored

Jdurin codi to th
"The cgrrg St er &g? og&é‘% P r(S%"[P@? Pi§ i tI Oglcfra]‘ir?gélg%% &nﬁl?e tlrﬁ‘grrnatlon 15
2SCablebted fro the prupRbhastig @mhﬁr , Yen@isral 16vd] ddpéndency order

associated with a picture in the access unlt 14

3 c ogslicater, pr Bicatpr |9if yhaher dementanidaipunifypssesisied weth a hlgher

SR GEL el ISP G ok U £ P

5 ac dessling it indidtor B evimtirep titeert 1qastogurtarfithe adtasstunif is alleayem
erein the infor, IS selec d fromt

oconEtienng g8t WhereHY @@r%ﬂg B b Pk Fo thgsmap fglﬁx%
70T d6mbidafbesdh@eor, @an 1 ndi cator of whet her el ementary

dat a unlts associ ated with a hi gher dependency order

i ndi cat or 3‘|re the at |east a portion of the access

Tuni t for16dec b mgnputer pregrasapiduelfol whémnrds further gamprising

I ea swi t chi ng

2 pohreietthe S0 ERER AL iR B cht o Che

current |ayer, and conblnatlons thereof. 16. The

1conput en7pr oghakvppotipiogim prodich ol 2]aithuss) Wherein the scalable
corrprl si.ng encapsul ati the abl e code i deo

2gj Qﬂ%? yidgosignaf 1§ eélcawpa? %ﬁ%hﬁ aézlco@r%gg eﬁlsto(mgéicle format of
of bEIgO b AR B IRYVERIBrBMINE file format,
3| sten%}bglbsétﬁ]s%sgggl nt o tﬁ% fﬁﬂe according to at | east e forma
4on8 G file férovatyeind G2t file fgmmtip consi sting of | SO base

nmedia file format, AVC file format, SVC file format,

SGP fil qu or q%e coﬁalggte? %ém Sroductn?tclalm 12, further comprising

2 encapsulating the scalable coded video signal into a packet stream.

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

2 comprises a RTP stream.

1 20.  The computer program product of claim 12, wherein the scalability
2  information elementary data unit is configured to be ignored by at least one of a

3 H.264/AVC decoder, an AVC file parser, a H.264/AVC RTP depayloadizer, and a
4 SVC decoder.

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

3 upon the scalability information elementary data unit.
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18. The conmputer program product of claim 12, further

conprising encapsul ating the scal abl e coded vi deo
weiigmakosont 0 a packet stream 19. The conput er POTABOATV00075

product of claim 18, wherein the packet stream

conprises a RTP stream 20. The conputer program

product of claim 12, wherein the scalability

information el ementary data unit | onfigured to be,
1i gnored 2By at'he SR IGHrogFATAPId3¢ A AR dec BHIBFT COPTRRE

of lsﬁ)gg?{gs@glpro%%sgh%%ﬂh%\égsd%ge{;t’e ¥h 88ic26fess AMEfiBmINE coded

deco onput er ogram product of claim 12,
3f unvideersignahipased ipan the swalabilgtytiferastsocél enedanysiata wnt. of
the access unit fromthe coded video signal based upon

the scalgbility.information el enentary data unit. 22.
The corrb)‘gt er Aﬂ?%ﬁ%ﬁ%%%b“ﬁc@%‘?“s&%i m 12, further
2CONMPrising stopfiel@ridn@ processing of the associated
portion of the access unit fromthe coded video signa

3based upon t RENERHY aBiticPIpIUNiGabY el cPBReCiddpEiR R SesERtaRd
,un |iﬁc1u<%i?f$ ?1'égrrr]lghtglc}lg}é%ﬁp%ﬁlﬂé’t%groerﬁ%%ﬁ&fdﬁ?lk@%?al%le coded Vicclleo signal

processo ca ely connecte
5t 0 ifidiedipg abesdayer afid plonat beinggecodablet@tlingrtogifashalgorithm and

product for encapsul ating a scal able coded. videq,
65i GhiPStORE CRANREMEN! hAEE of %@#Cw%smﬁi d@e%ﬁgla&éﬁ ing to a second
sdecadanle &&g{;{sg{gng to a first algorithmand at |east
nt

one enhance ayer of the picture being decodabl e
gaccording to a secomgutat guieifohencodingythé sdsadpyerandbibe f least one

code, for entclodi 2‘% t he base .Lg%/er and tthe aé. | east one
genﬁﬂjﬁ%’é%ﬁ? PRy B PR AEPCEH e CESECRR IP‘H‘é_lg%cess uni t
1wl NCluding: at | east ongt RhQWRABERMEnthAY dathl lhit ubkefdr iedoding, and
decodi ng, and a scalability information elenentary

tdata unit associated wetskelahilitydafrmatipnelementaps datpanit associated
ac S i Rt lability information
12 %\%ﬁ’l %tgérhﬁ{ %3@8% §f {F)e.alaceesg‘ ﬁ lt,

el enen i's confi’gured to be ignored
13duri ng decodiwlgree thersdalagilityoinfditation slen@h@oy ddthomit is configured

14 to be ignored during decoding according to the first algorithm.

1 24.  Anencapsulated scalable coded video signal, comprising:

2 an access unit including an encoded base layer of a picture being

3 decodable according to a first algorithm and at least one enhancement layer of the

4  picture being decodable according to a second algorithm, the access unit comprising:

5 at least one elementary data unit used for decoding, and

6 a scalability information elementary data unit associated with at
7 least a portion of the access unit,

8 wherein the scalability information elementéry data unit is configured

9  tobeignored during decoding according to the first algorithm.

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

2 including a base layer of a picture being decodable according to a first algorithm and
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24. An encapsul ated scal abl e coded vi deo signal,

conprising: an access unit including an encoded base
woayerosefza pi cture bei ng decodabl e accordi ng POTAB2007/000075

first algorithmand at |east one enhancenent | ayer of

the picture being decodabl e according to a second

algorithm the access unit caonprising: at |east one

%ol AMASHELIRP rhrneeTnt layered thegrictyechaingidgcodatie according to a second
sScall@Rithint YorhpiQhdrat i on el ementary data unit
asso%?ated %P@% égaleast a portion of the access unit,
Swher ei n t he sieabdibg Hiethasé faramdithon ledse omérayce@nalayer from an
6unit is.c q%igured t.0. be j gnored during decodi ng
ac BFE K™ 'G° FHES "r“FE‘lnC]élFl’é‘gr ithm 25. A method for
7decodi ng an encapsy he%gtec%e%%&e%@.{rg AR WEARY dééc%ipg, and
including a base layer of a picture being decoda
8according to a fi rastcalabidity infdrmatino atenieatasy datnenit associated with at
en it |ayer of the picture being decodable
gac?%%ﬁ?ﬁgﬁ¥%‘§%§§%8ﬁﬁuﬁﬁgorithn1 conprisi ng: decodi ng
10t he base | ayearheaéifl thdwalbilitBRES SN %_réﬁéﬁfagﬁsﬁa uh®Y¥Eonfigured
froman access. unit, the access unit including: at

I Ng:
") edQ be tneresd drmgdseqdinmecsoiding tothe frst elgodéwodi ng, and
a scalability information el enmentary data unit
associated with at |east a portion of the access unit,
wherein the scalability information el enentary data
unit is configured to be ignored during decoding
according to the first algorithm
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