WO 2012/ 021540PCT/ US2011/ 047125 1 TRI CK MODES FOR ' NETWORK STREAM NG OF
CODED VI DEO DATA. TECHNI CAL FI ELD 100011 This disclosure relates to storage
and transponvixRiancoded nul ti medi a data. BACKGROUND 10@Q2ArsBhigiosabs vi deo
capabilities can be incorporated intola w de range of devices, including
digital televisions, digital direct broadcast systens, w rel ess broadcast
systens, personal digital assistants (PDAs), |aptop or desktop conputers,
digital caneras, digital recording devices, digital nedia players, video
gam ng devi ces, video gane consoles, cellular or satellite radio
t el ephones, video tel ecGiiEkeHEINIY IHeRNGESY RIS TREAMREG Di gi tal video
devi ces i nplenent video conpres®F&lHEe NADEHGE Y TSuch as those described in
the standards defined by MPEG 2, AYIPEG 4,1i.263 or |ITU'17 H 264/ MPEG 4,
Part 10, Advanced Video Codi ng (AMG NPtk exteRsions of such standards, to
transmt and receive digital video information nore efficiently. 100031
Vi deo conpr esiédiih Thischnicquersiape tf oemgespdtibapbopriedialel onltarndfagrtat enpor al
prediction to reduce or renove redundancy inherent in video sequences. For
bl ock-based video coding, a video frane or slice may be partitioned into
macr o. bl ocks. Each macrobl ock can Ba{E{EEGENDpartiti oned, Macrobl ocks in an
intra-coded (1) franme or slice are encoded using spatial prediction with
respect to neifgfRborsingvidacrobliseken Wasroblabdkse p widnaigmpédseoded (P or B)
frame or s!iCefmy, 458 RRALIAL REGOLRLIO0MT D EaSREL L Bonelahbor | ng
macrobl ocks in the sanme frame ‘or’ slice or tenporal prediction with respect
to ot her ref ewenoe phrankdzitd @00%Ls A4y, lvitdey ddt@ dasvbeehzishcoded, the
video data may, be, DACKELIZe, fiQkcL ANSITLSR] AN Rl il OLAYE TP Video data
may be assenbl ed f’%t?g’o a Vi %e%‘ file cont or'm}% to ar%}(}? o%ga’ variety of
st andar ds, suighrcasusblie chlthiachstdionsdio (Gegmnisz dti¢oopiefaicrSeinadearids.zat i on
(15O base medi & f iti8f QLRI AOG X LRSS LRELE ecnTHER, &% LTET
I'1.264/i WC. Sucﬁl'{ packeti zed Vi §e0$§at a my 'qut \rbar‘lsgpor#le“ ‘in 5 variety of
ways, such asietardndmithsitodadyéatingd BoHPuter MYECwb I kUUdi-Ag ¢1étWor k st reamni ng
SUMVARY H.264/MPEG-4, Part 10, Advanced Video Coding (AVC), and extensions of such

standards, to transmit and receive digital video information more efficiently.

8083} Video compression technigues perform spatial prediction and/or temporal

prediction to reduce or remove redimdancy inherent in video sequences. For block-

based video coding, 8 video frame or shice may be partitioned into macroblocks. Each

macroblock can be further partitioned. Macroblocks in an intra-coded (I} frame or slice

are encoded using spatial prediction with respect to neighboring macroblocks.

Macroblocks in an inter-coded (P or B} frame or slice may use spatial prediction with

respect to neighboring macroblocks in the same frame or slice or temporal prediction

with respect 1o other reference frames.

[8004] After video data has been encoded, the video data may be packetized for

transmission or storage. The video data may be assembled into a video file conforming

to any of a varicty of standards, such as the International Urganization for

Standardization (1SO) base media file format and extensions thereof, such as ITU-T

H.264/AVC. Such packetized video data may be transported in a variety of ways, such

as {ransmission over a computer network using network streaming.

SUMMARY

[8885] In general, this disclosure describes technigues for improving streaming of

media data over 2 network., These technigues inchude support for trick modes, such as



100051 In general, this disclosure describes techniques for inproving
stream ng of nedia data over a network. These techni ques include support
for trickwonordesjsosuch as WO 2012/ 021540PCT/ US2011/ 04PC2AIS201f1@81125 or war d,
rewi nd, and seeking within nedia content streaned over a network. These
techni ques al so i nclude support for representation groups, such as
signaling common characteristics for a group of representations, as well as
i ndi vi dual characteristics of the representations. Mreover, the techniques
i nclude providing information for updating nmanifest files for streaned

medi a cont entfzstThgadechnidquesedibgovibiohebiecoprotdtdimg! aredi wtdak.alfeor
targeted adv I of Qs TSI 2,

g etE ﬁ?é@trktoﬁn gﬁl &% >§{i@§ rey @s Q)ﬁ E B n&‘% a5 i%&ﬂ?lg %m&r&?exper i ence

t echni ques furt inclu vi din I nter preti ng

reports fromdettigtits iﬁé%i@@p @%cmu@@tﬁmmw e méir\fidummrhé@rwmse)f thichese

t echni ques |qgk de..si.gnad g, of . profd).e Qawhi Gl § file of
medi a cont ent égh Srﬁg 0)%81 ﬁEoﬁ%£e§ég%%ﬂhRm n&%!%: ém%g\/lng vi deo

dat a i ncl udesmamiattyiis fg %a@dmceiazsﬁmaowgﬁt IV ntedfoicesii hadgie prqwfén#mdw
mul timedia copt. efﬂha@#@&g @‘efhs&ﬁlc@nﬁa%h!ag% Qo k& &E%Qégxﬁé{u] fribe @ i ncl udes

i nformation indicative sets of repre entatlons of the multimedia content
and i nf or mat i tlenignel forid welugf propmenod grgetnaapgtty eisopgrenegetrriofiopthe set s

of represent ﬁlt hgﬁsd’ev iﬁ@‘iloedQEll‘v Qg P)Q)Q 0 fhxhh&?lgx%t Red ft%ﬁﬁ@%a@ %Qﬁi@&kﬁ)ﬂﬁn Q@S ed on

t he common characteristics e one of the sets representaflons
sel ecting oneﬂdﬁeﬂﬁeﬁﬁ@pﬁE%@ﬁv@ﬁﬁ@h@HGﬁhmhéw@ep@@ﬁ@d one of the sets of

represent ati qumdbaRGH LR, ARS QindIRf fukoHlDE0AL ACKALIBELAS, Rletie one of

t he representatlons of e one of e sefs enera | 8 a req uest for
data of the drgiwfofs ﬁ@iliﬁ‘ébﬁ‘é@m‘ﬁ?ﬂm%%Obﬁéfeﬂh@?inﬁﬂ?@k@éf‘@é mmﬁﬂl‘fﬂzooon I n

anot her exanpie 111@%{1&%?{?0&@&&1()9 Endle Q&x%' O\fls‘qgmdl Egrg« %&dn@ Be &0 &ulﬁh@@@ gata i ncludes

one Or nore pI’OCGSSOI’S conf |gure to anal yze at | east a pOI’tI on of a
mani f est fi | exfigiomalion weidstyc cbnmeme chofadpatios ohachorths o Of t he nmani f est

file includes.bnf.0nABk! QRADDE A by &1:Qfr 8L SuQlop! GRILSER! aklQRs of the

mul ti medi a content and |nfornat|on I ndi cative of common characteristics for
each of the séwrgcigfstipelyr ke e dtthons of gelcawttiomeschlrighacsbte of

representati qm;%m@é&qm%ma& l@@u%rmpnf HOUAGT LS &Ss £RE (’;rhfr‘xc, gp&mgf the sets
of representations, select one of the representations of the selected one

of the sets deW@sk%@éﬁ%%wpéﬁ@0@@§éﬁ”@ﬁeﬁﬁ@“@%Oﬁﬁ@embﬁdmhgﬁoﬁ@racter|stlcs

of the one Ofgk&%u&%H&ﬁéﬁ@&Q%hQﬁﬁm%%g&ﬂ@n@&%mﬁ&ﬂ&ﬂ%néﬁ%%ﬂm%@@xﬁﬁnerate a
request for é;ta of one of the representations based on the selection,

100081 | n andff¥El hés@a‘ﬁw @\"mﬁkdfb@q‘«ééf‘ﬁéﬁ* CrEEaT TG OR A sidamddtonclidr vi deo

data i ncl udes,JRaRs:. p@&e@@i@-ufﬁiﬁﬂﬁgd% am%@as{t ﬁsﬁ%hlog g Qlt'naﬁfm% tgst file for
mul ti medi a content, wherein the portion of the manifest file includes

i nf or mat i on i MdiBadT veist “éiéilcgl b P e g rﬁi@tfr% fits ipfludeh @ fhpptdinedi a cont ent

and '“fornathg&@hﬁgbﬁﬁ&kNﬁw for@QRDS sehaliast el bt Esah@hmaash of the sets
of representations, neans for selecting one of the sets of representations

based on t he EFHIGACCIAVHECEFPALISES Porch Haboiie obTeptoEasionss st one
representati afjspe s@@%pl%pie&rntatmns based on the common characteristics for the one of the sets

of representations, select one of the representations of the selected one of the sets of
representations based on one or more coding characteristics of the one of the
vepresentations of the one of the seis, and generate a request for data of the one of the
representations based on the selection.

18068} In another example, a device for receiving information for video data includes
means {or analyzing at least a portion of a manifest file for multimedia content, wherein
the portion of the manifest file inchudes information indicative of sets of representations
of the multimedia content and information indicative of common characteristics for each
of the sets of representations, meaus for selecting one of the sets of representations

based on the common characteristics for the one of the sets of representations, means for



WO 2012/ 021540PCT/ US2011/ 047125 3 sel ecting one of the representati ons of
the selected one of the sets of representations based on one or nore coding
char act erwetbp#2e§40t he one of the representations of thecCons2afi/ophes sets,
and neans for generating a request foB data of the one of the
representations based on the selection. 100091 In another exanple, a
conput er program product includes a conputer-readabl e storage nedi um
conprises instructions that, when executed, cause a processor of a device
for retrieving video data to analyze at |east a portion of a manifest file
for multi medisaleciostosnt? ?hmttecinﬁﬁitnkr@f;ﬁmtﬂmw ok of te setaviirbesrothiidue i ncl udes

I nformation indlGatLy % Qe 58 ﬁ,&m&%@sz SEMh Al QP Oord: D18 T ﬁ*n‘%e%' a content
and information indicative of comon c aracterlst|c§ for each of the sets
of represent atfitorists, asdlneets formnoftighecgetisorotaoé pr eserittat icongubaged on t he
comon char acl,eld stdL5.LQ8 the one of the sets of representations, select
one of the representations of the selected one of the sets of

r epr esent at i dfi&é%h asadtioncsemelicor carprist Er@mcimg)r%hairla@m@ﬁﬂsqmmlser@frddmfe one of
Lhe 1 epr esentatlang. Rl NG Alcerseh B, AN GCORLAL faR LEQUES! for dala
of the one of the representations based on the sel ection. 100101 in anot her
exanpl e, a nefchisdfofetdwindividge idpk o mwalyon Idegr peitdeof dapefsner fdes obt ai ni ng
a set of repr;@&@ bat LS, %u@y}' gfl g@ﬂn%f@g%ﬁmst RAULAGORG Rl fFOr € conmon
characteristics, erein each he representations In the set have one or
nmor e i ndi vi dua‘lhuéwdP?Tg“e‘ﬁ&’ﬁ%@@ﬂpﬁq’f@@ wdpeedt enforpmdtiermegmmon

characteri st Iiﬁ(%g,&hlq p&fawﬂ EIQ)gi,C carr@ﬁ!sti@s%r J&Lﬂ & f{lc‘o Ci\totpg? {EE'JIMHGE %c@ecﬁ%t ent,
wherei n the manifest e inc es i nformation indicative o

represent at i orighesats tﬂh@rﬂswminnfw@ﬁ@v igrongh ebaroaisys fliee @orfrdna scts

charact er i Sti ek Qb bils S8k Bhe HERNES ARG RPue I MKOLMRL I@N,i ndi cat i ve
of the coding characteri'stics for each he representations in the set,
and sendi ng eitfi)llﬁf@a@tmﬂahb*@ﬁ?iléw%Ffiﬁﬁ"l@dﬁfﬁﬁhffiesﬁti1“‘f1¢“li’étil€@11%€‘i‘dhﬁi ent devi ce.
100111 I'n anqthel..6Xannk fe ofe 8N €8 £ R8N AGdNEOTABIAQNf QF i deo dat a,
t he device conprising one or nore processors configured to obtain a set of
represent at i oRgFeEhEhul Phwddn Beedetient having one or nore common

char act eri sti gGo) WSLELN-GAEN PhobhF M ERAESEREALARS Jflo bligntkliave one or
nor e |nd|V|dua co ing characteristics separate fromthe common

char act eri st i @&inieght &f ol tay caninde Pesritmicflie congent bhydngrask £1 pegicaneent ent |
wherein the r@t@t‘ait%%%c; Lne: cinngﬁliﬂqgﬁ% rLigngﬁtgﬁtlxls Ofhd Mh&@tohy & Qo t he
representations in the set, information indicative of the comon

charact eri st i 6&§vilgH codies detcifsiceppagie ot o mandapHbinae o Adi cat i ve
of the codi ng,ghes et €F ins bh&sniar oﬁéﬁhwﬁim&B@n&@@kﬁﬁﬁﬂkﬁkk@ﬂ§mhﬁu%he set,
and send at |east a portion of the mani fest to a client device. WO
2012/ 021540 PCH LIS 0 ¢ BPESBAOEQD YR peti iﬁif%@toﬁé‘iﬂh@%w*% cogingEyi ce for

sendi ng '”fOR%%%&BQgiQ&x%&g&%f%ﬁ%@mﬁﬂ&%“&%ﬁnﬂﬁ@ﬁ§nE@ﬁa@kk@kﬁb@gn@ set of
representations of multimedia content having one or nore common

char act eri st i ‘¢gacigfidreichcashehthorercheatiepyia fentavidonsiigt! {cnd agatiopalie one or
mor e |nd|V|dqggmggggngeﬁn@ﬁg&pﬁwést|cs separate fromthe common
characteristics, nmeans for o talnlng a manifest file for the nultinedia
content, wherl@PH!fneopanppegi éf«iiwx Heprgaedniomtde it VR fRditealerye of the

r epr esent at | QRghptiflnd &?» 3 §lore el cQLARLEQRdNGLGRR L& oqeap& h&:Fe5IRN
characteristics for the set of representations, and information indicative
of the codi ngrefiapditt@iPEEI g oRoPT BHE ROBFO HErFERss efeatT Vsofite the set
and neans forrg&@sﬁgﬂaﬂ&h@ﬁ thb €a%%y V%nQQXrIBé)i@rhd@vfidutﬁn%d@nhzfr%éﬂs{i qggaga@e a client

devi ce.
from the common characteristics, obtaining a manifest file for the multimedia content,

wherein the manifest file includes information indicative of the representations in the
set, information indicative of the common characteristics for the set of representations,
and information indicative of the coding characteristics for cach of the represcutations

in the set, and send at least a portion of the manifest file to a client device.



100131 In anot her exanple, a conputer program product includes a
conput er -readabl e st orage nedi um conpri ses instructions that cause a

pr ocessorwofor/desance for providing video data to obtai RCR/USe11087125
representations of multinmedi a content4having one or nore common
characteristics, wherein each of the representations in the set have one or
nore individual coding characteristics separate fromthe common
characteristics, obtain a manifest file for the nultinedia content, wherein
the manifest tile includes information indicative of the representations in
the set, infdf#et ih@ﬂmihﬁdfi”@@t‘kwed@fw fiecsionoretiar fe el ditt wsluflor the set
of represent gL ANk, ARk (LRG0 GabhRlcohdI 1600E BE or more
characteristics for each o e representations in the set, send at

| east a portHmnmﬁmtbﬁéiwath@@ﬂdﬁpkéﬂﬁ6maxmﬁﬁéﬁmﬂd@vhnéﬂﬂl@®$4&ﬂmﬁ/another
exanpl e, R?quﬁgod‘u% & d}%}fﬂcpsgm Y L, z?rgk %}nafhg n%%%di@\qax'k\y Q&gaﬂb @&OI’ mation
of a nanlfest I't1 medi a tont ent Yerein the information of the
mani f est fi | eobtaydicaneyittide foathnlneémcdm@mwpv ésghﬁiatm@ﬁ»@ﬁletlhémml timedia
content i nCl udes, &ich GIRALA roidhe dﬁ&%@%@mdﬂ erbAlAg: AIR.AL JFREE | ocal| ons
of data for the tenporal sub-sequence submtting one or nore requests
for the data dooyuogly 3r@<éqmb¢sa{1>r Buips elegrrcenticg0Ls nfomageionieriverbipl e, a
devi ce for reg,to%@ghmm\ekg%%%tﬂ Q%;?ds%{%a 0 10k Il PLAS ESS A GoNT 1 gur ed
to anal yze inforiation of a manife e for miltimed a content,” wherein

t he i nf or mat i lent ofortihveofanidogfstt ifd b @ cligidilevares that at |east one

represent ati ogy0f 1§ DSuILLEARA @50t 8L kNSl d0E5 Rl SORGLAL Sbnsequence,
det erm ne ongiorﬁﬁbreﬁggcgfpgns g% % & b?n&iﬂﬁ éhﬁorgpawhrfs% uence, and
submit one orsifggcengdatuesPSsEArsTBHEngdtEapor prahewretr?p@i@a% fsupyogedaence.
100161 I n anaher:,eXaimhify <8 0@'@}4&,9@%@9& Jfguﬂn%\é qragmxlatqt%qmda%e%r Lpg! udes
nmeans for analyzing information of a manif i t1 medi a content,
wher ei n t he iashararebdrereroticst %%ﬁfﬁaﬂ40ﬁl@§t}w?ﬁpﬁ%eﬁiﬁtﬂ’%ﬁtﬂé@ft%af ORfLOTPEESt  one
representati qui@ifduéi @S‘mngvggal%%@!n@?sl%%%{nw&%%&%ﬁ%&éu&y Lédagdi a content
i ncludes a tenporal sub-sequence, neans for eternlnlng one or nore

| ocati ons of Hgstidy fog ﬁeimémﬁériapmgiabw e dn creniightlc pehiss PHFBYEBN tti ng
one or nore rl@&ﬁﬁi’%&& tiic?fca;et@nagaﬁs"%n ti“g e,tt ﬁﬁ)rﬁlﬁmﬂ%ﬁlat&éj&' REGHENRE- 100171 In
anot her exanple, a co % progran1product I ncl udes a conput er -readabl e
medi um havi ngvhgftd@fﬁfé@vt éﬁiéé‘ﬁﬂif errgetipsnadiipatmation sicace of thedodivhuse a
processor Of<%m9&ﬁh$ﬁs%P&mﬁ@?%&ﬁ%b@gmﬂbgﬁﬁﬂQ%&ﬁmﬁQmﬂﬂﬁhM%%pb@%QBﬂ@&'0” of a
mani fest file f mul tinmedi a content, wherein the information of the
mani f est fil eninigitdaties citadeate | east one representation of the mul tinedia
cont ent '”C|%@§§¥@h&ﬁﬂﬁp&§h éU@m&ﬁ&yﬁﬂ&ﬁwngf%§%QhB§mﬂﬂ§sQﬁhgﬂﬁe l'ocations
of data for the tenporal E sequence, and submt one or nore requests for
the data for tieengtisppebs &Pﬂi?ﬂ‘ﬁﬂ%é@éﬁé‘ﬁ@édiam@@%}lVﬂi%lfaﬁéﬁiﬁ%ﬁmé%a@?ﬁlke a net hod
of sending i nf,ofABEHONGEAL Vi 980asHB R OC RS s AR LAINLNG: daka M&acél | east
one representation of nultinedia content that includes a tenporal

sub- sequence, * BRI EEr R FEPVENEERT Pastre fiteng ordete thukctparedi a
content, “herﬁmQaﬁQ&Qﬂﬁﬁkmﬂﬁuﬁﬁo&hﬁnﬂ%ﬁk&&%&h&%&ﬁh&ﬂgéﬁékﬁéoﬁhé& the at

| east one representation of the nultinmedia content includes the tenporal
sub- sequence,s“@fttic“sendi ng at | east a portion of the manifest file to a
client devi C%ﬁ@ﬂ%@@@%tﬂcﬂqﬁﬁ@i NelevRY &Rl Bevif HEYI 68 i{QleeSERAL R Nformati on
for video data includes one or nore processors configured to obtain data
for at |east WpEsvEppasaidt Pol 7o Pty dingntehibdtr vHatedneliides a
tenporal sub-SeAUEHE hioRREA! & ekt Qi AindBALS RS b ksl &cli@lresthigidmyrt | medi a
content, wherein information of the manifest file indicates that the at

| east one repPeBBIFELE6PPST CHESRIPTPHR IS EBITRAEICTHES thics "PFfe t enpor al
subsequence, ga@;@lo@mqm@mk&a&{mk@dm&;Ls OheOFind N mRAL 88k fdghi8isti0: @ Cl T ent
devi ce. 100201 i n anot her exanpl e, evice for sending information for

vi deo dat a |ﬁ@%ﬁﬁ%@fﬁﬁﬁﬁ@l$%ﬁ“bﬁﬁélnlng data for at |east one

represent ati oge@f Mot-PBAlpiCOML QR NALilNGIMARS iR iRk SUb- sequence,
nmeans for obtaining data for a nanifest file for the multinedia content,
wher ei n i nf or¥AYFBRIGTIRER dramardet Tkifpranylimedatesnt RATSRRE at | east one
represent at i ofg@hatloher M bihRR OB RRLe Mt Ji Reliudesplhntismpanal

sub- sequence, and neans for sending at |east a portion of the manifest file
to a client device.



100211 In anot her exanple, a conputer program product includes a

conput er - readabl e nmedi um havi ng stored thereon instructions that, when
execut ed,woaupa2as4pr ocessor of a device for sendi ng i nf @cCEatS2@n/ofes vi deo
data to obtain data for at |east one fepresentation of mnultinmedi a content
that includes a tenporal sub-sequence, obtain data for a manifest file for
the nultinmedia content, wherein information of the manifest file WO

2012/ 021540PCT/ US2011/ 047125 6 indicates that the at |east one
representation of the nultinmedia content includes the tenporal

sub- sequence, mdhdedendiat inflgdste iéaﬁm@ii‘iﬁbﬁf%iﬁl% hearsded desginhigloee ¢0 a cl i ent
device. 10022403008 DELEAPRPLEo A TBLORM QL. fiGl Ll eN] A8 KlideR. dpt 8

i ncludes retrieving data of segnent a representation o

mul ti medi a contrepgudst iafcf@@ﬁ@af@eélwmmmr?datbascmfvn@ copy of a manifest file
stored by a t t of the
Cepr osent ati gt e bt Rer BB AR R SRR SERIRT. ond
segnment occurmedafe bvingeordd th@t:megweintns ihﬁ‘i‘ tWﬂ‘ien pepriak entat provesseante wher ei n
the portion of, th | i . is to be
updat ed, upda{ef%g%traeﬁéégg V%%? @Eﬁt& Arirlggif&%)%ﬁ Og%%sah%fr?%gp@ﬁ&%hh r116Jii§‘nt devi ce
based on t he dongitcabéron tchalbrmayen plthi fegfesifiily mdiceiey @at@ékaq@dﬂa:t ed, and
retrieving A e I a M e updat ed
o1t oving, Tedhi HBha: Bl AR RRAPUALSEAIRAL o SRR UAATGR ML e upda

dat a i ncl udesereremoie lppoties pf duess b sergonf Fgurcedntoareubbiéves datee of a first
segment of a repre sl{gﬁ%gaqr}tggw ki gBdiA.gentent in accordance with data
of a copy of a manifest file sto dl the device, retrieve a portion of a
second segnenftd It sethceprasem iatth@ﬂhﬁl\mmmﬂdmwé’(w«tdhﬂ tHeialAdsf est file,
wherein the S%mmg SEOIPA e QCHH trlkflon mguﬁﬂnr;&a &@&m%méiﬁ]det he
representation, wherein the portion of the second segnment indicates
that the mani tﬁfésqmifwip EHEICE, @b@émwpb@tf@rdi mypiatide Phide swpynegfe conentimani f est
file stored th(‘E@i?lnﬂﬁXlk&% Rased A Elhqndi&%Q%E 198 £ e reﬂ@cqgﬁ%ﬁﬁfn%%t fileis
to be updated, and retrieve nedia data of the second segnment in accordance
with the upda&l@mhﬁmﬁmegﬁwﬁ rcdestoRAapoRsranoLhEe. a8t aagiog 2t igastevi ce for
retrieving vi q)@ggmq)@{;g&aggwgg% meansadQe retrieving data of a first segnent
of a repr esent ation of multinmedia content in accordance with data of a copy
of a mani f estiffi%] én '§¥56¥f@@4&i§‘91¢t<h@€‘“@e‘§*iic@1d”?$é’éfﬁ§m¥‘9ii for &ided dajd mgludespor tion of
a second Segr@rﬁm@laoce@&usr&ﬁﬁﬁ&%%ﬁﬂ%h%@ﬁl%QW&&M&{%;{he mani f est
file, wherein the second segnent occurs after the first segnent in the
represent at i oWt EAd? vEme rheleppiniveit! vb-setisnsedtn e B AR NI cat es
that the manifest tﬁe'tﬁ@ﬂﬁ&iii &fﬁ%ﬁt %Q%ﬁl%z}fﬂ%%& tf)@ﬁi&iﬂﬁ@@ﬁé ﬁlg}di&e(hﬁ(:)py of the
mani fest file stored by the device based on the indication that the

mani f est fil €b¢ & leagf e FipaetaEn obe mpBirdiafcaiic R dcpidevipaganedl *é[ibdat a of the
second Segrrenstquf’ﬂ(, Q&Q‘&&ﬁQQ@%t\@ﬁ)hl& heupdakedsomnl figstdclile. 100251 In
anot her exanpl e, a conputer ram product includes a conputer-readable
medi um havi nd 088 feenoteresn @ o & isgNG EIHarvatigh BY viskedit Beludause a
processor of g.dewi ¢tk dﬁt@‘i& a?i\é!i»,@gnevr deQ,data rhRuhRll g%}ﬁ@nid}@e& a of a first
segment of a representation of nultinedia content in accordance with data
of a copy of ‘&lwEnpfayerd jbscqrareticdy [vwatnpzzprdpoprsuiopdly IosPe11/ 047125
7 device, retgj ﬁa\ﬁedi@g&a%i kx@x@re%fmi%aaﬁﬁ@%%@%ﬁ%ﬁ@tﬁi%dich@b heRkeseatation in
accordance with the manif file, wherein the second segment occurs after
the first sedmemprispitiva OF @9%&@%@@@% Haﬁdiw\xhék:éﬂmmiwé spoetgeotdof t he
second segrrer;;mnpg;lg@g ?,aﬁhﬁh shgod@hd estiedich@o b sid@ (b cupdat ed, update
the copy of the manif file stored by the device based on the |nd| cation
that the manilf®s b iﬂwéﬁﬂ’r grapplepec gt Baere Rt pi e e et 'of t he
second segnentedifn 8650 ARACE ML iRkbg Y REatee, MRAIEESSusd 4 hiBeeskP@261 1N

anot her exanple, a nethod of sending information for video data includes
sendi ng dat a dspica foram e stiomatian fof %‘f‘.ﬂ i niegbandsitent ed o8¢ cl i ent devi ce,
wherei n the napbf8atiod dfsQidAGkUA8Sod (R QNBLY LB A GRLI NSO b i dateSt
segnent of a representation of the nultimedia content, sending at | east a
portion of tHe § PREEsTEgGREHE "BfHE ealkeybHeRITTR by ¢k BITeHdevi ce in
response to a request fromthe client device, wherein the portion of the
first segnment indicates that the manifest file is to be updated, wherein an
updat ed version of the manifest file includes information indicative of a
second, different segment of the representation, and sending, in response
to a request received fromthe client device and formed according to the
updated manifest file, data of the second segnent to the client device.
100271 In another exanple, a device for sending information for video data
i ncl udes one or nDre processors confl gured to send data of a manlfest file

Y o o v o L T



100281 In another exanple, a device for sending information for video data
i ncl udes neans for sending data of a manifest file of nmultinmedia content to
a client wovor#2iMberein the manifest file includes inf@crasSzan/oundscative
of a first segment of a representatiofm of the nultinmedia content, neans for
sending at |east a portion of the first segnent of the representation to
the client device in response to a request fromthe client device, wherein
the portion of the first segnent indicates that the nmanifest file is to be
updat ed, wherein an updated version of the manifest file includes

i nformation iindizathyeof et sevomdendidf dilentuieglenpicof ingihés the
represent ati o, and freans, f ohg SARH B8 , bkl LIRSS a client d
2012/ 021540PC%7%S§0%17%2%%%5 8710 a rfe‘a ‘eisutn rece?vlg M?%W“ 8 8%t devi ce
and fornmed adé®dilngotior pheplypuiatied! ot st vifdol del idkkidas @fiisme dgfegbnd
segnment to thdeﬁxgtls fﬁﬂgn‘fgﬁﬁ \cnég&ﬁ(ﬁ% éﬂpg E@[}t 1@%&%&1‘?@0 ﬁ“{&ﬁ%‘i’ger program
product includes a corrpute rea e medi um havi ng stored thereon

i nstructions M®hatf s whekstékedutell, @antsds’ vige. prlocesisaroriof dqadavike for sending
i nformation fm%{;msy tgpi ?Ie@en‘i&%m?g .{111@% ‘Qiih gpigilf%s??its xiljaelrﬁ% %@ s&:‘yxlx% i medi a
content to a cfient wherei n the mani e I ncludes 1 nformation
i ndi cati ve ofscgmfit p@tﬂf@é@ﬁéﬁtﬂ%bﬁe eyt apheyerrtatdtion aof whiten iigl rottivedi a

cont ent, Se“%@\c\&%%sémén ROLELOR0he LRl Sk T()S‘&:gﬁFQ d, 9;‘3 HAEE € e@’; %e“t ation
to the cI i ent device Tn response to a request |e“ht Vi C

wher ei n t he pbe viwivsidile sipred by s cligedevenstbaied dp &ﬁtﬂeisﬁdﬂﬁafﬁﬂitih@nﬂﬁm?fﬁéi_st file
S Lo De. updal ethe WARLELN ARURIALEHINELANORA LORTRILLERh I Lyl Nl udes
information indica a second erent segne

representati dmddfefhmd@%ﬁdﬂi’n response to a request recel ved fromthe client
devi ce and T ongmf 1aaeaklaGF0: ike WRYAhEM M ERlnddd ConcdBh B0l the
second segnent to the cl |en§> devi ce. BRI EFEDE DRAW NGS 100301
FIG | is a bitockoticagramdy ragsre da pigp & mp@ YS@ﬁg‘t@é’ml@heft i npl enent s

t echni ques foxﬁulﬁﬁl&ﬁ?‘éﬂn%t ﬁ%géoihq@‘l@ﬂpélagoi% cﬂﬁt mr&mﬁ%@@%ké@r,ﬁl& 1S a
conceptual diagramillustrating el enments of ‘dn exanple nultinmédia content.
100321 FI G 3leivseactpeekoticagf ammciid sagnera bl hygreelcamElpsinghcafroexaipl e vi deo
file, which may,cartespoRdhOna S GAENMcrPbect LERNESGUALLGN A, Mul ti nedi a
content. 100331 FIG 4'is a concep fual d diagramillustrating an exanpl e

mul timedi a comtresnialigie bidy iﬁgfnathﬁéeﬁnan gfrié%@nwt%mwna@ée%tpplilindi#ﬁ (1 MPD) and
various repr%ﬁﬁﬂi’c%"ﬁ&ﬂts&f&éﬁl%gd i Q§4ﬂc &hBor fe !n%m?esﬁﬂ@%a@&%! {hy%vﬂ&f am
illustrating another exa i media content, in D data is
separated i nti@%ﬁviamuﬂwgdlpém F?@h@t popifaralilp s be wpkied eimi ﬁ%%ﬁmg%dﬁs of 100351
FIG 6 is a copceptdale flagram:dbUskl AL L Qte%%%f?&'ﬁ ggxanpl e nul tinedi a
content that may be used to support trick nodes. 100361 fla 7 is a

concept ual dil@8f%hi Profustearicngiaive ftastriesanpie daldudedipgoe 8%t ent i n whi ch
segnents may aehiude. MR MRQ%X@’HPW&%;)YE‘&EH’&M &‘%ﬁ)@taﬂiﬁ@&tco%mmw ) of the

mul timedia content is to be updated. 10 8 is a flowhart

i |l ustrating ‘@reréeanpiieddetodrs e 1}3%%?&%@@4%@1 Batiossm oS f8pr esent at i on
groups by a sgfiVehe J8MLiGEst ABDf Uenf Bol BT L ERERIL M ALLQR «GhoWPs by a

manifest file, whercin the sccond segment occurs afier the first segment in the
representation, and wherein the portion of the second scgment indicates that the
manifest file 1s to be updated, means for updating the copy of the manitest file stored by
the device based on the indication that the manifest file is to be updated, and means for
retrieving media data of the sccond segment in accordance with the updated manifost
file.

(8025} In another example, a computer program product includes a computer-readable
medium having stored thereon instructions that, when executed, cause a processor of 2
device for retrieving video data to retrieve data of a first segment of a representation of

multimedia contlent in accordance with data of a copy of a manifest file stored by the



WO 2012/ 021540PCT/ US2011/ 047125 9 client device as well as an individual
representation within the selected represe tation group. 100381 FIG 9 is a
f I onchar twOI2b1es218Di ng an exanpl e net hod for providi ng earascepoesehnt ative
of a trick node by a server device, ahd for using the data by a client
device to retrieve and play trick node data of nultinedia content, 100391
FIG 10 is a flowhart illustrating an exanple nethod for providing, by a
server device, indications that a manifest file, such as an MPD, is to be
updat ed, and for updating an IVIPD by a client device, 100401 FIG 11 is a
flowchart il ldsge.atiiong santtenahpieoneriiod! PObe corsmidiot ingeawideusitng dat a of

a quality of (RXRE; hEenae (RE )ind 808 «e&‘?&yﬁc‘%ﬂ& &ﬁQ'%gAkMé@A?ﬁ%@Pﬂ ON 100411

I n general, discl'ésure escrl niques for stfeam ng nultinedia
dat a, such ascpogiretianedsiden: dareticovighe goenstsapnrde; nflyetct @ehii ques of this

di scl osure Mgy, .fe used dﬂl\u?%!ag@ﬁa QR Mot Be ﬂy%%hg Qé‘tBatcli‘éfﬂatdEﬁa@J;‘ ”g over

HTTP (DASH). This di sc osu scri bes vari ous tec ni ques
perforned in @mﬁmn?eetm@mtwtmwhepmmt ‘e daht myttcdnyd oiricak lnedh dehipth may be

i npl ement ed g}, 'Q&emﬁ)irse‘!erll@&y&L&QémL@\?fﬂﬂ @B,y ;ﬁé%dQ%%ﬁ%sk hed in greater detail

bel ow, vari ous vices perform ng network stream ng may be configured to
i npl enment  t he#¥%¢ fmingthesoefipichi gelipdasogiganionpor for vhicaddondaitce wi t h DASH

and simlar techn gues .f oSt ﬁﬁa@m«rngu&a&%@vﬁﬁo a.net w\k,wmﬁlﬁﬁi@ed' a

content (such as a novie or other audio/video content may al so
i ncl ude text pyeritdysngrdes tiammatiat aficanyg obefiereodad of ﬂftaw*ai‘di@tyf tof ways

and wi th a vaplielygolofaak Qﬁﬁn@r;i%];*\'tgﬁcmﬁm &‘r%malt i%‘nttse &Raf ALl ﬁ&%@a‘éb € nay

formmultiple representatlons o} he  sane a conte
represent at i on teajicn deviespantbtoioa iparttifon tbwigeitdemc ctharcachepdrsed cs, such

as coding and,hender, ﬁ%n?ﬁ@a‘éé&ttﬁ&'ﬂﬁ%&éfestEf"R: 19&%\@“9@&@-5!@& feriSablignly @

vari ety of dlfferent clitent devices wth various codi ng and rendering
capabi | i ti es.venbmedyermantiepfssedindst onsataidhgivar g dfdeds may al | ow

for bandw dt méﬁé%%!: R‘BMJ%BH laRd sc‘?ldiﬁjs'1§%ptgx§yﬂociefcdg®f1&9%@31%19@1061” anount
of bandwidth that is currently available and sel ect flgr esent ati on based

on the anountcheft dgviag 4rditrech apvavduitth theapdvig fwlﬁfh%téléf’dﬁﬁgf) hsce@rider i ng
capabi | ities @f. the &ligatgdgyi ce. 100431 In some exanples, a content
preparation device may I ndicate that a set of representations has a set of
common char acdf& &t peger Frapkondeive fprepicdeioommidedd yelepdye phlsdesiondi cat e

that the reprgsent abionss doRath& & SloaliQh ¥ AnbARLETEDEALHRARLIL QMR rolan T hat

clHent device, wherein the mamfest file fncludes mnformation indicative of a first
segment of a representation of the multimedia content, send at least a portion of the first
segment of the representation to the client device in response to a request from the client
device, wherein the portion of the first segment jndicates that the manifest file is to be
updated, wherein an updated version of the manifest file includes information indicative
of a second, different segment of the representation, and send, in response to a request
received from the client device and formed according to the updated manifest file, data
of the second scgment to the client device.

[8028] In another example, a device for sending information for video data includes
means for sending data of a manifest file of muitimedia content to a client device,
wherein the manifest file includes information indicative of a first segment of a
representation of the multimedia content, means for sending at least a portion of the first
segment of the representation to the client device in response to a request from the client
device, wherein the portion of the first segment indicates that the manifest file is to be
updated, wherein anupdated version of the manifest file includes information indicative

of a second, different segment of the representation, and means for sending, in response



WD 2012/ 021540PCT/ US2011/ 047125 10 representations in the set can be used
for bandw dth adaptation. That is, representations in the set may differ in
bitrate, wWooth2es4i se share substantially the sane charaFitseégienss in
this manner, a client device nmay deteBm ne various sets of COVM1l
characteristics for representation groups of nultinedia content, and sel ect
a representation group based on coding and rendering capabilities of the
client device. Then, the client device may adaptively switch between
representations in the selected representation group based on bandw dth
avai | abi | i ty.to 108%41 reThieeddom eatiqpr épacand ormdevigdnptythalsietepr ovi de
separate netwprk.l.egations,faor different,portions. of a manifest file, such
as a nedia preéeﬁ?a??dn descri%ﬁidﬁ (Rﬁﬁg #{Fé‘Lnea format prescribed by
3GPP (Third G8H&I &t drsricParmpisr stvnpulr poger)prodibatclidss a disfifearentislpor ti ons of
the manifest fi}&, g?ﬁbfngbs?méd}ii&?ﬁﬂﬁﬁ%ﬁs&ﬁs : Q%%&?@%{gﬁeo?yaus@a veesth@hf PUS
uniformresource identitiers ( RISSJ such'as uniformresource |ocators
(URI, $). An_th&ﬁéﬁS@@@gmﬁwv@ﬂmtﬁéﬂﬁﬂﬁd@@ﬁmﬁkh@Oﬁaymmﬁ§$@defa_URI, URL, or
other |ocatiaf.haenh Lol 1l iANOLNAL ROLL bRl AR MBILL Elmbiibe.  For
exanple, a first portion of tﬁe‘nanl%esp Ile may inc ude descriptions of
common char actérdist postigfscgept eseitpatnshogidipeuliiasdidigeus sed salsove. 100451
Each of the represeptiald Q0 AOHR% B R AFSHHAHEH sWild, Rcp&SPECLI Ve
di fferent pofﬁioh 6? thé_ngﬁﬁtestgf[ e, &ﬁ?% Ry ?néfﬁﬂg a%tafﬁndicative
of | ocations refuchetinathdelicat & ice.epresetit avtions hmfisheanes pdotfviat the _
' epresent at i o Ul is |9 belBlitedTRABE van Bp&ldaSBLIASVIE GlPRY: AIEGRINE Lhe first
portion of the manifest file, select an appropriate representation group,
retrieve anpﬂh@ﬂﬂﬁﬁﬁﬁmkwmtﬁﬁﬁhémwﬁﬁﬁﬁéﬁwﬁﬁ?ﬁ@ﬂ$6wfﬂﬁ@m§§K@c¥@dmmem
represent at i QO QFQUP, 1S8LECLRTOR ESANLALL QD . rotR8 .58k E6E 807 oup, and
use the other portion of the manifest file to retrieve data of the selected
repr esent at i ofrdatpbmagiperiiic ipe cbihp spndfeghes iy clgdapriceo changi ng net wor k
bandwi dt h using the other portion of the manifest file, that is, the
portion specific to the sel ected representation group. 100461 Additionally
or alternatively, a porti oBFEFPEREAIFEEPNAY R NE#sf er to anot her portion
of the manifest file for other purposes. That is, a portion of the manifest
file may dir dé#3% FEpilent digedviiesan glugivdrnen cpowtisgricnfhat iwlawmist est file for
inserting medpa,@atdo0lcdihe MRES (RELILY bit.a. @ movi e during playback. The
renote period may correspond to an advertisenent, in sone exanples. These
t echni ques ndffbeé Fiiseds § omewiphdega dhveroe siemgots phrngoige exlinplies. A
client device,pRy: provide user information, such as user identifier, user
preferences for advertisenents, and/or user denographic information, to a
server devi cdS0hiFEh ingbiset detran liporting aloppntt Hernpatiiflesidof fipevipdised on the
user infor _rmt&morrl%w&a rohemderef ehencat,, #dudidetnaheRorti on of the
mani fest file "WO 2012/021540PCT/ US2011/047125 11 may be incorporated into
the original &R FESH if 3 pascepiushdioeryy ihpgatr pe gtV dEmcdenist ver devi ce
may provide amé;_@&@ga&&u@;‘)regsaﬁﬁ&pgegérmegIMﬁrbﬁaﬁa_a«wugalpre_fsmfa@;@@%%ggg. ated with
targeted advertisenment nmedia content to the client device. The client
device may tHEWH G Pdvecoanp st EaEnt ldardve Praibre cramiereimady ertinsenent
nedi a cont ent, hefaners 8l 1:8%lReddAb 3a@fus BorRBltd.Clbials L RRERSEMALL,eN of a
period of requested nultinmedia content. In this manner, a first portion of
a mani fest filP&H 10 it ¢ pomeddivg! Sentamiosidips pefier ool BeEBAGE2 pOYaf on of the
mani fest fil &nat may be used to support trick modes.

(8036} FIG. 7 is a conceptual diagram illustrating another example multimedia content

m which segments may include MPD update boxes to indicaie that an MPD of the

multimedia content is to be updated.

180371 FIG. ¥ is a flowchart illustrating an exampie method for providing indications of

representation groups by a server device, and for selecting representation groups by a



[00471 In sone instances, a user may wish to play video data in a nmanner
other than fromstart to finish. For exanple, a user may wsh to play video
data i n fwetofamwand or rewi nd nodes, or starting from &Cparstéiaokars

pl ayback point Such nobdes of video playback, which are nodes ot her than
playing fromstart to finish, may be referred to as "trick nodes.” In trick
nodes, because not all video data will ultimtely be played, all of the

vi deo data need not be retrieved. This disclosure provides techniques for
supporting trick nodes as well. For exanple, a content preparation device
may provi de iddiiciarivongyadfas bymdivrangerrbsotiatidnondinothe fdamdsenirnenviteo dat a
used for trick ques such as instantaneous decoder refresh (I DR) pictures.
I n general, I'DR pi ctures can be decoded w thout reference to data of any
frames exter riﬁﬁ"%ﬁ G1¢ Hes 4 DRvbRic tipseing hengebiresthBriomesidng ¢iti ces of DR
pictures are generahlo,:aededudd an Lokiapr adi 61 han tﬁ@(@t@&% ol d
dependenci es on other franes or slices I'S marner e client device
can retrlevetkﬁ*@ﬁﬂnmmﬁﬂmﬁﬂéb@aﬁﬁwéﬁdﬁdPﬁ@d@meﬁSK@tﬂﬁDR pictures to

downl 0ad_onl ok #1690 oo RLELHELS: d@ky a0 cflioSRIAY] B, Wideo data in
a trick node, such as forwar % ta may & ne uded in

t enpor al subi@é@ﬂéﬁ@@ﬂ@§TméPMMﬂﬂmt%Lnﬁ%ﬂb@ﬂéﬁﬁéﬁ@e@tuﬂhéﬁdmﬁémbrder such

that data Vsqgﬂ%ﬂﬁaﬁ%&§5§ﬂ§gwgﬁﬁyﬂ§ earlier than (and in continuous byte
sequence with) referencing data. For exanple, an 1-frame may precede a P

frame, which if#dpl piedeed ornehat ilnprbnBafaamels medny fobomirbctgl agd uswlgi ch may
precede ot heryB-fr.angg, that. By Hekel.boithggarlier B-franme in a
hi er ar chi cal dashlgn %1004%6jr ﬁ<§on§£%x§ﬁb s, a manifest file, such as an

MPD, may require occasional updates Thi s dlsclosure al so prOV|des

techni ques for signaling and regeiui bg hidheathg@Rs that an I'VIPID requires
an. upd.ate. In particular, a content preparation device may include data

in segnents %ﬁ&ﬁ?@(&%@ﬂfﬁ%sﬂQﬁthQBQQS%@%h&H&%ﬁ%s&o&ﬁﬁfﬁg Q&&QQN?D requires
an update. This data may correspond to an 1nitial elenent of a segnent,

whi ch may i ndightsectdipendipdatdes, ¢67 apPrytht dhe kehoPDs elibip dsclpotcatdydrs from
which a cli erﬁse(gﬁ\(bﬁﬁtm%@x@w{tﬁﬁw afnY.& dgtﬁg@rs@%frﬁ@i c;xgteﬁ"l"TMIP@jH)TH’glsuDdat es nay
conprise an entirely new MN) or increnental updates relati've to a previous
MPD for the riifcldisvedpariesneeans fcohngep 0epno2eswUPeTd USPOR 0A7Ids 12 100491
Thi's di scl osufg,dKLidRRE DS MARSe LIBGNRL SR 0k nPE Qi dir R0y eedback from
client devices to a server device and/ or content preparation device. The

f eedback may eavrespond dewribfop serighital bejont vrivat footey prdfoaaing vevek dat a

that was retr 'tt‘@éﬁﬁq fn@;{ b@wnh Jt@?@!ﬂ%ﬂﬁi@ﬁ&grﬂﬁe ted%ﬂtq@gmi Hizsdifaket or other user
of the content reparatlon devi ce and/or server may use such information in

a variety of In meprdggamyh A heedusiler ivelricenior gipeing deenrent del i very
network ( CDN)mtt%rg %h&ﬂ@g t%netﬁ AR5 &8s § FeGUentthy w&%@ﬁi@@%m@ﬁp heRERtQti ons in
proxy devices of e CDN, such as routers or other devices. As another

exanpl e, the qts)emhﬁﬁyﬁ@eteéiﬁm Hetheppfesenbaticotrs it hatich o varcedset fore
frequently to,del ef M.neeWhel N8t 88K LabRal.GRECSEN ALERRSphoul d be added or
renoved to or fromthe current multinedia content, and/or how to encode

F epr esent at i ORBCHPERE §f B I PHEBFES eotrentach FOUSOEVR gep ceTeRsd isuch as
segments of reprRSEPLALE RS Of:PEHB 26 ARERNLY rMBMEORRNMEQ, i deo data
encapsul ated according to any of |SO base nedia file format, Scal abl e Video
Codi ng (SVC) FPYide dabrireitlc byiveasived dfearlioydicnges CAVCpTipsIcedipgiiat | Third
Ceneration - Pzaztttcﬂecr !aﬂ?mﬁv% Of\«i%%’tov&?’(@ﬂcpﬂ)atﬁds |h§vnfié)€a”1@€ts btﬁﬁ&/r@i‘y Mobtelviev, T
-Video Codin format, or other simlar video file formats.
100511 The | “B%@’é“ dptetiﬁ%tﬂ i b ispplisat dovise ge% Hepaders aeehttat FHEd nmedi a

i nformation fof ;a.BeRRENLBHIQRI bdkcfa fhRXInDkigy 18XE §NEL Bh&t Of MBtanichat
facilitates interchange, managenent, editing, and presentation of the

medi a. | SO BasedKEd Hom wih gogmgand f(vrnsent E@&@hﬂt@@i #2 cbg049vises specified in
MPEG 4 Part - 13g4 3 Chhcdelihes 2 8, 88NSL ALk iMEI WS h@kad iniBroased nedi a
files. The 1SO Base Media File format is used as the basis for other file
formats in t tfepfff‘aﬁ‘ritl%f“s‘ubc“h“é%f AP PRagEip Rt TR SORIECSPEREOBICVIS)  def i ned
support for Il REALNPEGHS: AMEp V{4800 G0RE 885N redERRafid: @ott(pftﬂﬁit: SvC
file format, and WC file format. 3GPP file format and MC file format are
extensions of the AVC file format. |SO base nedia file fornat contains the
timng, structure, and nmedia information for tinmed sequences of nedia data,
such as audi ovi sual presentations. The file structure may be
object-oriented. A file can be deconposed into basic objects very sinply
and the structure of the objects is inplied fromtheir type,



100521 Files conformng to the 1 SO base nedia file format (and extensions
thereof) may be fornmed as a series of objects, called "boxes."” Data in the
| SO base wodoe/R2134¢ format rmay be contai ned in boxes, sich/ushat/oma2dt her
data needs to be contained within thelofile and there need not be data
out side of boxes within the file. This includes any initial signature
required by the specific file format, A "box" may be an object-oriented WO
2012/ 021540PCT/ US2011/ 047125 13 buil ding bl ock defined by a unique type
identifier and length. Typically, a presentation is contained in one file,
and the nedi acpresentrati bnsd sagelvedlontailwgth adfiretonoVhe i sateadntigieny novi e
box) may contiail LN, Mekadal ol N ARdianand dhenvhden.and.audia, f rames
may be contai ne the nedi a data cont ai ner cou e In other files.
100531 A r eprlesﬂemmamwﬁ L(imﬂivm e laereed varsys sb@ of omeraiinddrabiprigievier al
files, sometipges.refer S80 LJ.ng %\ £ tion and
size) infor mat | g‘nﬂ s f‘%% H%f n&t %ﬁ SénTaJ;aé B0 nga ]?vaa%d QZ‘sianm |l ary
files may esswdbiatd yrdrgios Gm?biflfeﬂ‘wﬁﬁ?d‘l?m? éevpmeéém é?@‘l&bmﬂ ﬁmmm@w ocal' to
the system coptahbinG g PLESGRLaLLRN in9fc IRYPRoRIAUKGEdY) By et vork or
ot her stream Ivery nmechani s 100541 An opt 1 onél net adata track can be
used to tag é@éﬁ‘fit:iﬁiai@kﬂﬁmht}h the "interesting characteristic" that it has,
for whi ch 1t SN 46 BB hblelich uam:ahdle {Wﬂﬁ Q Qi Qo 8-, LS
bit rate, scrggnhs}ﬁgg@yn fsi&eﬁnélﬁaég@c Sﬂrsigﬂ3 egmvﬁ%lﬁma (?r gbg ?Urrray have
speci al char abiffaeitppites o orryeshale] w@iil%malwl yrederetn depasigtio O [8xanpl e of
the charact erj, gkl fua el hiasyn 1284400 RO AL0f PRI Yhdgo 1-Tlane).
These points n TB“ I$rasen (%\“(J ?E@é sp eci mI1 F E)TI ﬁgn ¢ach track. More
general ly, h(éifﬁéfﬁW@OWOfdfe’ﬁéﬂﬁiéféﬁ@f»é%’“ﬁ%@tiWEﬂ"d@m%@ﬁdig%ﬁ%fP Bscgamliso be
docurent ed usdnﬁgnﬁrﬁftﬂﬂﬂ%t@cmgﬂ@({n@LBaQQB@s&%rﬁ?ﬁsé&i&yﬁt‘h{{r@ﬁ 1as) apequence of
file format sanples, ju ltke a vid track track may be referred
to as a met adaitial rortmeler thEaf@hﬁ%ﬁfam azl@aiﬁpliéﬂn@% b*éﬂ@ﬁfria‘éféiufif dantdisr g
metadata st at @Ok pJSH G @ L MUSedlRds 0L ol BLaHPALA: mELLEsPONdI NG L0
the various questions that mg be "asked about the correspondi ng
file-format sagprdu@rdebrigtienggstdoppantegepfiieso (YOO WEENPHedi a | S
delivered ovef,a.stfLam ng protocol, the media may need to be transforned
fromthe way 1t I's represented in the file. One exanple of this is when
medi a is tran8Mi Fed dvisreptieniRénl srepmpaT barspértd Aot sesP i ERER) | n t he
file, for exanple.or8RGHfanR, 9%1&%9@9&9%& é&%ﬁﬁ&%&@@? Lakemslivas a
file-format sanmple. In RTP, packetization rules speC|f|c to the codec used
must be obey et i BEE CRESANT PAREEC FTIROTIOP AEKEL & BATSEREARINY ser ver
may be confi Q%Ei%@'ma?w@@ Sk ate &H&%f%‘%&@ﬁﬂeé%ﬁé Qffcln Jpﬂ%p&h@? However,
there is support for the aSSIS;t ance of the stream ng servers. [00561 The
techni ques of eRTRi=8LHPSEPYs eV rRRPIsEPAPY ¢ichisheniies firdowde kelegtadeani ng
protocol s, ngﬂgéﬁtﬁ%lp Olﬁat 56‘?{%911“ vcs@xmgmx c.s’('tﬂc QELQ dl%ﬁﬁ%nm;&:hhcqyg@m c
adaptive stream ng over HITP (DASH). HTTP stream ng, frequently used
operations i neFifge! CETHEHE! Pare T%ﬂt‘“@}a oftheselETd sPpEpaiton MetryEves a whol e
file associ at&@m%zeawﬁn Mf_:li_ftftQ[}%{;iﬁg?Qé!&Gﬁbhﬂﬁ@&ﬁ%mﬁ HIRL L0 poRfdagi aledenti fier,
e.g., URI. The parti] al operation receives a ?e range as an i nput
par aret er andndieyifids, gt g, %Wyiwﬁhﬁa Hsepiected npxcxcmatmn group.

[8046] Additionally or alternatively, a portion of a manifest file may refer to another
portion of the manifest file for other purposes. That is, a portion of the manifest file
may dircct a client device to another portion of the manifest file for inserting media daia
of a remote period into a movie during playback, The remote period may correspond to
an advertisement, in some examples. These techuiques may be used for targeted
advertising, in some examples. A client device may provide vser information, such as
user identifier, user preferences for advertisements, and/or user demographic
information, to a server device, which may select a portion of the manifest file based on

the user information. Thus, when dereferenced, an external portion of the mamitest file



WO 2012/ 021540PCT/ US2011/ 047125 14 of bytes of a file corresponding to the
recei ved byte range. Thus, novie fragnments may be provided for HITP

st ream ngwvohkeraus®oa partial GET operation can get one @cTmse@tiondeyi dual
novie fragnments. Note that, in a novi®d fragnment, there can be several track
fragnents of different tracks. In HITP stream ng, a nedia representation
may be a structured collection of data that is accessible to the client.
The client may request and downl oad nedia data information to present a
stream ng service to a I BM 100571 In the exanple of stream ng 3G PP data
usi ng HTTP stm&diingpordatieofmorigeaimitiiegliée, papbetentat loms. fbe sopicteo
and/or audio &%ng‘v 1Y 3&' %gk Q O(P%tpgﬁ%m oﬁ'ﬂ@n&ﬁ%@é fﬂégs»g mié%glﬂl iarﬂeted
representations nmay E efined in a Presentation Descrip n ( MPD)

dat a struct ureverfsoredi nediepriesdntiatiion daase. dor ¢lespbns pey éﬁcstﬁﬁmﬁ ur ed

col I ection of,dafa.th oi‘tﬁc éﬁ%@%%&%hﬁm&&tﬁx% Tgm%rftﬁ%”& i d%’lg Jdevi ce.
The HTTP streaning c devi ce may request downl oa

i nformation ti@ﬁpri@wnméaw@m eamicny! derqicged noitipedis eniat. itlhies whiveng devi ce.

A ITE_dI a repr ei%ggtaﬁgoln f&ﬁxig%%{uﬁi&%k& cn-m%xn &NP \,rdtataaec%k ng&&&{ & whi ch
may i nclude updates o hie MPD; 100581 Ml 'a content contain a
sequence of dh@m®mhwdﬂ@ periods. Periods nay be defined by a Perlod el enent
in the MWPD. Eggfy Rl JRY:NAYE: AR ALkt BULGIR @falin 4 Baldd The MPD may
include a stgrt attrlgu?e and an av: |%abﬁe%‘/arf$%h% a?tr? Mte Tor each
period. For liwestsfovingds Fotdemplam wir idvevist mmiayatder dpuirefagforphe operi od and
the VO attri bute ayadabl &Shardd Glok Yot & oaYRbdRR Lifily time of the
period in UTC‘Vorné% &k ﬁ%%cu?ﬁ %g%%$96(¥m dia Segnentld% each
representati mmbﬁpkthéwfwwe@mﬁ%nrﬁ@ﬂ p@vin@dmmlswm@ﬁn@emm&» el ées, t he
start attributgof,d&he ] H{Lﬁ Fno@‘e%r Eée%s!?ﬂ% WQQHQQ;; o Q(miﬁﬂ%m%@:ip%é pﬂ?&i‘ Qg the
start attribute may specify a fset tween the start time of the

cor r espondi ngHer g ddmém&ﬁﬂvémvéﬁ$ﬁ@ §baﬁﬁ&$wh%WBWd%ﬁébﬁﬂﬁ®ﬁmPer|od Each
perl Od rmy e)(stdﬁpgiﬂgr}h lim&p‘@ a§‘£ ‘Qf tFOp X&EYB% ‘Q%lt( HP&‘I;EBRQQPOHQE‘J%Q!V ,()Y(B\I?&i end Of

t he nmedi a presentatlon In the case of | ast period. Period start tines
may be preci sadicarigeyofibteagoge dfchiees Gtﬁqéma@mé@o <¥dtdn1%¢1bmr@siumpif%9wﬂr ®m pl ayi ng
the media of @lduRthBliRAkl0fSH (HRODRL.EARNDEL] a5k ﬁ@%r&?%iﬁ%‘cﬂu%@@ or rmore
representations for the sane media content. A répresentation may be one of
a number of abiteptiaferapes ledelodbensvimsh origmdfo hadPloriskrsildencldat AianThe
representati %%Em@%f fOR 51&[11 c&p%g %ﬁ{ch@iy%o&aﬁf ﬁ)%@éf bl\%glh%nmﬁfdcﬁ afsig encodi ng
types, e.g., by bitrate, resol ution, codec for video data and
bitrate, | angifag@f«msﬂwﬁ stheiclrarse of g f«*aimb*e Htm% therHisntdsring p8pPiEsent ati on may
be used to rQE%&n&%n%ﬂ§%§&hﬁﬂm9&x§BP@ﬁ@ﬂu Hgkﬂh@me&QﬁgdgéhﬁﬂEQbRESDOHdlng
to a particular period of the nmultinedia content and encoded in a

particul ar waiSteresypr 2@1@}@@5}5@9@#&2@1@l@bwﬂ%uq@s fo0BOP RePEsent at i ons
of a particulgg 195@69&115@3 P8 @%%i}igﬂ%g s&fﬁc&f’ QL QLP, i‘)%@hlﬁ'&hbm%n% # ndi cat ed
by a group attribute in the MPD. Representations in the same group are
general |y corgilpered: gicp éi?dﬁédm s for priagien cetuRerlicFdrn erdivpreinuggch
representati %&%@éﬁ&%ﬁ%@aﬁm BraPBLLdGM) @rdnq%@dnm%a@@ Assh@ned to the
same group, such that any of the representations may be selected for
decoding to dﬁgﬁ} B MPEEOORPt 1057 Bfmmesrant rrB af af which may precede other B-

frames that may refer to the carlicr B-frame 1n a hicrarchical fashion.

[8848] In some examples, a manifest file, such as an MPD, may require occasional
updates. This disclosure also provides techniques for signaling and receiving
indications that an MPD reguires an update. In particular, a content preparation device
may include data n segments of representations indicating that a corresponding MPD
requires an update. This data may correspond to an initial clement of a4 segment, which
may indicate the updates to apply to the MPD and/or locations from which a client
device can retrieve updates to the MPD. The updates may coroprise an entirely new

MPD or meremental updates relative to a previous MPD for the multimedia content.



content for the corresponding period. The media content within one period
may be represented by either one representation fromgroup O, if present,
or the cowbizneti2esroof at nost one representation from eRCh/User120&T105 gr oup,
in sone exanples. Timng data for eack® representation of a period nay be
expressed relative to the start tine of the period. 100611 A representation
may i nclude one or nore segnents. Each representation nmay include an
initialization segnent, or each segnment of a representation nay be
self-initializing. Wien present, the initialization segnment nmay contain
|n|t|aI|zatldﬁWWhﬁbbﬁaihsmuﬁ@ﬁmam@ebgkﬁgmﬁm%%rEpﬂé@éﬁbé@%bﬁﬂmhﬁmGenera

the 1nitiall 2atlan.sEG0RALARS POk GORLAMTRNA, 43l feafuSERTENT Moy be
uni quel y referenced b an Identifrer as a uniformresource | ocator
((TRU). The MPDcspayd qgr@w@@rkh@fqrm@tmﬂlnﬁdi@rlsm $lointaglzet wasetiivesitior | n sone
exanpl es, the NPD. 2 OuPLAYRRYE 6 LA0GET Dok pL AL AB4cfat aNgE
attribute, mﬁ?%ﬁ 655&?%%re§pon§ i QQY QE&QI&% teégsgbﬁégj i |n afile
accessi bl e bym@hewwﬁrm&bﬂﬂURVHﬂ@O@ﬁ@&HEaﬁﬁk%eémeE%ﬁ@a@wnmkn@yWErg@y|nclude
one or nore nedka, COMMONERLS.  WASLE @B JBM ALY QuLgspond to
an encoded vers?oﬁ o?pbne i%ﬁ?é@gda( n%ﬂfﬁ’typéf sucﬂ aswgﬁ% "Vi deo,

and/ or tinmed EgrEn@ecny in prpoy dayjcosd dhadadpii sovli %g?uﬁi‘wéﬂrﬂaﬁém‘gnéht s may be
time-conti nualsy BELOR; V,QQL'L%@,alﬁé‘,ﬁ&fn%% & @%ﬁ&m}x@mw& RAAEANEALS Wi thin one
representation. 10063 I's a ragramillustrating an exanple
system 10 t hafteabenly én@fmrs‘ﬂme@mhprqwé@nrfmrwmtzrt@amhnvgjdhe@ﬁ@d darmoovide a
network. In thies, exanple, SYsSLOMAR: DELUIES G oNLEN: RLeRALALE 8 devi ce 20,
server device 60man§ReFtm de%%cen40 qﬁeﬁtggéjg%g 1 iﬁ ser&er devi ce
60 are connuﬁﬁ@éﬁm®@$@m@bupled by network 74, which may conprise the
cinternet. i NoSQe;eXam! & ascg@g}ﬁ%&tgfpgp@ﬁaﬁ%&q@& A EfieROnaNdAEEY el
device 60 may al so be coup net wor k anot her network, or may be
directly comrmﬁi%@ti«%twwpsewiéIafedfdmw g@nﬁé I%Qéwmn@m Fé@f@ﬁéﬁﬁcp}a@par ation
device 20 andySer ¥ahuASVCE 1T IRACARRIVRE, ERGSANR GfVh ARy ARR641 Content
preparation device 20, in'the exanple of FIG |,” conprises audi o source 22
and vi deo souree=ga Pugdisbr SuiacteCFD) Rajorvenpiry g duifaev dxdarpldng a

m crophone \Q,2@1.2/,021540 Egg{pg&géljgﬁzgggn&g that produces el ectrical
signal s representatlve of captured audio data to be encoded by audio
encoder 26. AP§EM A&t ISePspe Mduifdic Soirt b do9s1vd e @onpriine reedst or age medi um
storing pr eV'igféﬁhu\émﬁ@&Q{ edaudiyo, 8ata., 0%9}1s%4gﬁﬂni§!%a@fag%&%rsat or such as a
conput eri zed synth eS|zer or any other source of audio data, Video source
24 may conpr i BEhE deaEaTEs adittarndrodueis of et disats0 PeschécdEnibded by
vi deo e”COdeﬁngﬁnuﬁoﬁt@@@Q%‘@E%O%qi%@&QQ?QJMP@@4@%§%hQH§}Mkhﬁ%@rded vi deo
data, a video data generation unit such as a conp ute@@%rap ics source, or
any ot her soucedlofrusingdy tamrigsciometadies: glhe Pyt B dirdidvicdanppis peedgpt
necessarily coomunicGakicy alo¥osQunh 84 A1QLSeLVArA de¥ia8+80t 018t hyexanpl es,

but may store nultinmedia content to a separate nmediumthat is read by
server devi celSpgetined support for H.264/MPEG-4 AVC video compression, 3IGPF file format,

SV file format, and MV file format. 3GPP file format and MV {ile format are
extensions of the AV file format. ISO base media file format contains the timing,
structure, and media information for timed sequences of media data, such as asudio-
visual presentations. The file structure may be object-oriented. A file canbe
decomposed into basic objects very simply and the stracture of the objocts is implied
from their type.

18652} Files conforming to the ISO base media file format {and extensions thereof) may
be formed as a series of objects, called “boxes.” Data in the ISO base media file format
may be contained in boxes, such that no other data needs to be contained within the filo
and there need vot be data outside of boxes within the file. This includes any tnitial

signature required by the specific file format. A “box™ may be an object-oriented



100651 Raw audi o and vi deo data may conprise analog or digital data. Anal og
data may be digitized before being encoded by audi o encoder 26 and/or video
encoder 280 20uedi2es480ur ce 22 may obtai n audi o data from &Cspsakilogr125

partici pant while the speaking partici3pant is speaking, and video source 24
may sinmul taneously obtain video data of the speaking participant. in other
exanpl es, audi o source 22 nmay conprise a conputer-readabl e storage nedi um
conprising stored audi o data, and vi deo source 24 may conprise a
conput er -readabl e storage nedi um conprising stored video data. In this
manner, the tedhngjuesddiesthsi beadaicnychiestigirgnd wagheTmagplibe rappitited to |ive,
streaming, realstlm audia. ands, 220 1O 856 Nh NS e PG " €cor ded
audi o and V|§ Lmétai %%bG% ghgkgg?PghegﬁBii(Bkgéfe§%%n “to Vvideo frames
are general | waimwdnfomrbesﬁ gorroak i thrgneutieo | datecdidrat twagice aptaded by audi o
source 22 Conﬁﬁr{tgﬁl{a@'ﬂﬁs’&h% bW {hB bl 9% 03k A, C AR RS e l?%%k;‘]l‘ﬁ% source 24
that is containe e video franmes. For exanple e a speaking
partici pant ¢é#el al kyreprotucestiaugiiorndateny by cepaaki m@f:mah@ﬂr—mﬁgmﬁm@e 22
captures the x@fé%@wdﬁah%meﬁz@dTﬂﬂl&ﬁ&d%ﬁHﬁw‘? &4&10%%95 H?#%Mu%ﬁ&u@at a of the
speaki ng partici pant sanme g Te audio source 22 is
capturing thewaﬂdhdﬁdaﬂéﬂbﬁﬁﬁ@§wiéﬁﬂ&hﬂ%@kﬁk@ﬁéﬁﬁﬁy<¥@ﬁ@é®3¢d@ncorrespond
to one or norg.parf;c c@cqmgwm dd- AR 1o T@C&%g' D ¥ ARG Qi T gIre
corresponding to a vi frame general ly corresponds™to Fa”situation in

whi ch audi o daﬁdkamﬂﬂﬁﬁdébﬂﬁﬁvéimkﬁ%f@aﬁmukéﬂﬂﬁﬁm@ﬁ@“gane time and for

uhi ch_an audi@eds) age, AN Aok AP0l LR LOMII:S8en ELRRAG LBl audi o
data and the V|deo A at was captured al sane 71 In sone
exanpl es, auditeraepeddebaidehapgyr ‘eiﬁ%@leev déktﬂﬁaweiﬁfeafrpmnﬁl”é‘a@mbf@mfdbmd audi o
frane that r eg‘?&gﬁ@@t s @t ztake”l% ah s?é't“o?llnm%, aHQx‘ana@l%ﬁ%&ﬂﬁa 4gy gpgoded audi o
frame was recorded simlarly, deo encoder encode a tin estanp
in each encod@@eﬁﬁ@@dhﬂﬁﬁﬁéﬁvh&ﬁmﬁépﬂ@géhﬁgy@ﬂﬂﬁwé @Pﬁmﬁm@hﬂfﬁ@ vi deo dat a
for encoded thgﬁ&f‘zfmn @1}%§0h%1%@%@é&%%§fﬂgpgﬁgy%%@&llf Oﬂ%é'e?p'éu% n:%a&:or ded. In
such exanpl es, an audio frame correspon ing to a vid frame may conprise
an audi o fraﬁéﬂﬁﬁﬁbVﬁSﬁﬁ@déﬂiqﬁé§t ﬁ@kaMﬁwa?W¥dbomfﬁﬁW§ﬂééﬁ®®k§@ﬁg t he sane
ti mestanp. Cont.enk «R fepApRL ’19leg@é/li&%nlgﬁcgmnﬁ'rﬁkﬁiﬁgeE%‘m@:t%.&{ Ok, cl ock from
whi ch audi o encoder 26 and/or video encoder 28 may generate t he ti mest anps,
or that audi cisouicdes 22qeme o fdebrsgaredesasiy ik treckadsdud ek audi o and
vi deo dat a, f&%ﬁ%%ém\é&i%m %l&:ﬁdﬁdéz&aﬂe§a{§1@5@dd'xégg§ﬁg—ma?b§§ﬁ§m%‘%@l es, audio
source 22 may send data to audi o encoder 26 corresponding to a tine at

whi ch audi o datteleRaiiyesor det, > andow del osgPre 4o dead dardiote vi deo
encoder 28 CQ{U@Q@Q%Q‘&QN&@ abkell LR AR cMLS dl\ﬁb %@eofogfﬁt@an ofigcorded. In
sonme exanpl es, audi o encoder 26 may encode a Sequence identifier in encoded
audi 0 data t coPHEERREPEST el at i ve tenporal ordering of encoded audi o data
but wi thout n@sassAalh kandigal; b@&’@@st@:@ﬁm Z*Fﬁo\lol ﬁ?r@édn%i‘y%cth%eaum o data
was recorded, and simlarly, video encode may al so useé sequence

i dentifiers ﬂ@ﬁﬁﬁﬁW@éﬁﬁTﬁﬁﬁéiéﬁﬂ%@wﬁﬁﬁb@ﬂﬁﬁﬂér@é@@ﬁ@mﬁﬁﬁ3%@@&&@’V|deo dat a.
Simlarly, in,SOM 8XaliesS:: B ReAUSPG Ry Qﬁ%m&do@{}ﬁlﬁ)’hﬁﬁe ﬁi@ﬂ’@@d or
otherwi se correlated with a tinmesta 6‘ 1 Audi o encoder §%nerally
produces a st¥aapeorclelitrdddidndist ’&QHMMW%ﬁﬁﬁ%%%H%H%@H@rh@é produces a
stream of en%%@&%7¥h9%ﬁ@@§&%ﬁtEQQQo&ﬁQﬁ¥hQM@$c§£{&ﬁ@b@&;ﬂ@&%qgﬁbﬁther audi o
or video) may be referred to as an el enmentary stream An elementary stream
is a single, Wifyrek A dodemscpogsrylly ceviprddsedrisonpbrshiizgfongt
representati ofn.iFQr HEX AR ikore & BSp6QUR Gk 8006t @Y QmPRLE Q. the
representation can be an elementary stream An elenentary stream nmay be
converted i nti8%%! gaeicetirsnciehismertary st Feam e PES) "oheF b e BEleng

encapsul at ed b gt 4e0p fddaing W L NindcdR@nsame: HeRLRSeHat i on, a stream
| D may be used to distinguish the PES-packets belonging to one elenentary
stream from t¥jeapipgere HFRe )Bé%ib AT Pofeeitsn fefucatly ered prsitiapryingitdeam

GET and partial GET. The GET operation retricves g whole file associated a given

uniform reseurce locator (URL) or other identificr, e.g., URL The partial GET

operation veceives a byvte range as an input parameter and refrieves a continvious mimber



is a packetized elenentary stream (PES) packet. Thus, coded video data
generally corresponds to elenentary video streans. Simlarly, audio data
COrrespormi® 20/mm@oor nore respective el enentary streanPCTABRAN4AS W t h
many vi deo codi ng standards. H 264/ A defines the syntax, semantics, and
decodi ng process for error-free bitstreans, any of which conformto a
certain profile or level. 11,264/ AVC does not specify the encoder, but the
encoder is tasked with guaranteeing that the generated bits-treans are
standard-conpliant for a decoder. In the context of video coding standard,
a "profile" cdbyespondscemspndubyebe wheialddori tigrs Thifsewtue sgmaots mwol s and
constraints t ., ley; hem. As.defined. by.r 284, S dard,.. for
exanple, a " pér%g)%‘i\?(%ﬁ Rl'rsﬁgfi%ggsgé? @3)19 mt% %eﬁ%n%d%gtrgﬁ?g%%g%ﬁg%sﬁfgﬁ%Tﬁat is WO
2012/ 021540PCHAVS20 tor §4rL26nd Slgp el fi sadony frpderng thepg4n 8¢ gndalrtdck A " | evel "
corresponds t@,Lhe bigltalians, of nthe enadel L aSRILERFORRMIBL O, such

as, for exanple, eco(mpar_ menory and conputdtion, which are related to the
resol uti on ofstwifercpieicetesf digh thariapecssirdo iwetiobl dbkelevBayprosessd ng rat e.
A profile may;he:signahad. Wl Bado Rl Qfdd 84 LdsLRrof L & d ndi cator) val ue,
while a Ievelii)%af lie giligng}/ﬂeﬁ Oif(ffﬁggﬁf%vglk% ﬁég(sg’jév@élﬁ _%Lﬁr&g’ji'cat or) val ue.
100711 The 1-[#03764n & arveiiak! skomieacnihl @fe wise SgHvzeeninatherafiashion t he
bounds | MpOS el e LR SYRLAXRPLiaf BLYPARY Bl drnuidrbediokhd lrnpossi bl e to
require a large ariation in t he performance of encoders and decoders
dependi ng uponarthe ofalkclepreakenbyasimibreddn e rbsrdd risentetive sbarptiveam such as
the specifi eC%N@I%%a'tgt;tr&(ﬂﬁe.dg%f%gﬁ%p%sgﬁiﬁ{oﬂ%a"-Et’}ﬁes?%ilrgﬁé}a%L@ﬂg@c{ dpfdipt her
recogni zes that, i n many applications, It |§ nei ther practi ca‘I nor

econoni cal t cofidiplienentceaiiecad et I€apetsties dlenidisals- ige wirt A sagaityy pot het i cal
uses of the %Mi@ﬁt%viw IIQQSI @q@astpﬁﬁ h!}&:ﬂ!};ﬁirm@gao({a'tal iﬁﬁ)rﬁ%&ﬁ{? Ea%r@s_g,ﬁt)’a’ \trEQf?mg,H 264
standard defines a "level”™ as a specified set of constraints inposed on

val ues of thessyataxwer efftmtisndyvehe prdisrpemohioThesk: donPed Bitht s may be
sinple |imts68 Haki&Sue AR pedI@38 GRSt rai nts my take the form
of constraints on arithnmetic conbinations of values (e.g., picture width
mul tiplied byl¥fist Mrendld whteodopkinede gy nniber o oforphErtr dstigécoded per
_SGCOﬂd) . Th_e 1&5}%@%@&1‘1&%@@%&9@’ ;1%&&@{ HPRBY d8s, ﬁc@s@& nJaEQév\élag Ydibute i

i npl ementations may support a different |evel for each supported profile,
100721 A decodet indlonifiBPmlhg MR maeyproide|sedotadiinae prdpnstigidradsrdine t he
features defiped.l f:the LA Id.L1vFOFIQ@XMMLE or B8 B CRHbRY of GALIIE,
B-picture coding is not supported in the baseline profile of H 264/ AVC but
i s support ed 4 Yt AER afittetd dredehbtti TpearRvesc K e sddic Bt ot ng to a
llevel shoul d he.sanaRt .0l decedingnany: ALdstdaam dhat deas ok equire
resources beyond the limtations defined in the level, Definitions of
profiles and Peveicsrondys peioReFpraptderpy seritusr gheetubititibey of Pefieaivgl e,
during video }fansmrgsiQNuncBpR Rl thOfiPh@idulGnANdcdi Uk dekdi Bid.anG, My be
negoti ated and "agreed for a whole transm ssion sesSion, Mre specifically,

i N H. 264/ AVC, st teselharyogerdiviel crpdrolvamghiestat i tibe bisP@rdt Benunber  of
macr obl ocks thatg Reed i B8 R QEeSSROhexdecRded LRl GlULE DYE [l (DPB) si ze,
coded picture buffer (CPB) size, vertical notion vector range, maxinmm
nuber of MOtIBANGERLBIS cret s tsHsd TPy BaBESs BRtbHeTRer 'Y 1BYbl ock can
have sub- macr@ll.oGK .RaM Lkl Q888 3Pl A BKBmPliX 8 FipribNpdlls manner, a
decoder may determ ne whether the decoder is capabl e of properly decoding
the bitsiteatif¥S?1H07IEIV BHEOCEERPYESS MOTF *STTANHAITS (et a8 ey T H. 261,

H 262, H. 263, :;MRECA dpre MREG2ina b ZOALMPEGE A PBYiEmd e 8O- NEi4RGOM Ng Hi gh
Ef ficiency Video Codi n(? (FffiVC) standard, make use of notion conpensated
tenporal predPEPi®HidtoFedie MNP 021 SHOPCTAUSEOIIFOA PEZES 1Y 2t enpor al
redundancy. The.BRcosers o SHHRAS MhideS:, BNERUIEIc 28 vid¥B ad 81 BB i ON
conpensat ed prediction fromsone previously encoded pictures (also referred
to herein as 'Preansss e cpice i gudi Ree clielemtevieyed sl Beurescdecdrding to
NDt i on Vect orSec Rk 8ncli audio or video data corresponding to a particular period of the

owltimedia content and encoded in a particular way.



three major picture types in typical video coding. They are Intra coded
picture ("I-pictures" or "l-franmes"), Predicted pictures ("P-pictures" or
"P-frameswd 2aredh2Bi40 di rectional predicted pictures ("B-pCttuse@s/v4nes
"B-franes"). P-pictures may use the ri&ference picture before the current
picture in tenporal order. In a B-picture, each block of the B-picture may
be predicted fromone or two reference pictures. These reference pictures
could be | ocated before or after the current picture in tenporal order.
100741 Paraneter sets generally contain sequence-|ayer header information
in sequence pédEinErerseyation: EEPS)tiarkd ptivel mnficesugmnd fop chamyhnlymay be

pi ct ur e- | ayer,, figadar, J 019 ARbLOM hOVPLE UL S ARRATEL Bk 1L S, (PRES) . WN
paranmeter sets, this i'hfrequently changi ng I nformation need 'not be repeat ed
for each sequenveborenpietdaienahantesacicgliinn oedtieik endyropmyentation ¢fpr oved.
Furthernore, th f., et . S..my.enahl.e.. out - of - ransm ssi on
of header inf%@%ﬁ%%gﬁgiﬁggFﬁfﬁéﬁgﬁ%gh%g%§¥gﬁo?§§§ﬁ§%%$g%?§ﬁgﬂﬁégﬁons to
achi eve er r orthy sgickingfice. mdyrbeoeiectal obdmelling asnies sidendatpalrtbavetiamedet  NAL
units are trangmt -~ On.a. diihf erent el )il . Al units.
1007511 m ¢ he Bxhrt e o P e P Ao el

prepar ati on demiwete@by rideednzesrekpmntimmyerstr Gairscsednprthosiongmeeted vi deo
data from vi deg,enfodelafB) o CURRLALY SIHHIECOURLIS! Mgy foded audio
data from audi o encodér 26. In sone exanples,’ vi deo encoder 28 and audi o
encoder 26 melyr @akivpicpektidesiparked mebsopopsefl sristivadp PESaprawvkefde f rom
encoded data.,.l:n; ot her exanples, video encoder 28 and audi o encoder 26 may
each interface with respective packelizers for form ng PES packets from
encoded dat a. 8P| Sticpiescorhar maxagploeye ceperpetaats GachunrescgBtisrayai ncl ude
packetizers for, £k Ming: RES PAGKELSLh OMERAGRIeSRU0LR, 30T LYigdeo data.
100761 Vi deo encoder 28 may encode video data of nmultinedia content in a
vari ety of waysializieg. p¥lgusrscdi hf eftehtipepprasdmeatrcpons falgdeomul ti medi a
content at VaLioHsgiol 'f(grrag(geg‘ﬁngatﬂgre}@fegéﬂta\ﬁé’xg.'iglé%mgﬁ,atﬁ@ﬁhﬁﬁia%Bﬁ &:%mcﬁlﬁgg as pi xel
resolutions, franme rates, confornmance to various coding standards,

conf or mance tiy wafdupuglipfod. i 4 egugpdrarbelugiistly rafropedPy ¢radefiger, sk pdus

codi ng StanQJS§&nﬁﬁQ&E&ﬁQ&ﬁ%k@@ﬁyhﬁ¥&ﬁﬁ)&§@wﬁﬁdQML§th%n¥;?&@h(e’9-’ for

t wo- di nensi onal or three-dinensional playback), or other such

char act eri st i6gnerA Fepme Sewmtndri bnMPRenysdd ey ideRive rdisseingduiosn ofmy conpri se
a conbi nati on.,0f. A0 ALEANH WnGG0 0GRt Rrs B Droem QNG TE & c8REI0

el ementary stream and one or ‘nore video el enentary streans. Each PES packet
may i ncl ude avysbeeBinor Rt hat identities the el ementary WO

2012/ 021540PGhddp2QL:1/4 0401280 Ala SELERR QB 168} 1RGa BhER RAC kB DEl ongs.
Encapsul ation unit 30 is responsible for assenbling elenmentary streans into
video files ofchapdipeisrnoapi 8septEsiva s 2007rd vEHeapsut sk dfelmpdie 30

recei ves PES packet s LRl SUaBRl A ¥ncdt&eaNB Ofcid.d SRREIRN! Allgn fromaudio
encoder 26 and video encoder 28 and forns correspondi ng network abstraction
| ayer (NAL) u®P¥PesfoaYiREvPES HaeRaryss Tondares eheappiudvefoediy 102amuf AVC
(Advanced Vi de@,;Codi:-AdnG@eed video segnents are organi zed into NAL units,
whi ch provide a "network-friendly" video representation addressing

appl i cati ons 88t Fis \p gblech SrBphanyretieg 6t ager Byodddade! inprmstFeani ng. NAL
units can be €aLeJArhZ8dati9g Vo08 Qar i DG hAYE s (M mMNAL URL S and non- VA,
NAT, units. VCL units may contain the core conpression engi ne and may

i ncl ude bl ockiclpdse roBTdRRP2EvEIdeTIcSTY) gaver é9dle Slatnd clior HefceNAL (ifitt s nmay be
non-VQ , NAL W0ict 86 addReSOMRyRXEMRL 8Snm@iSRdad c Rl fl Y 8edBriONewhikbRa) NSt ance,
normal |y presented as a primary coded picture, may be contained in an
access unit, SRHPE Haliaie ddede Aeveics repEn mPaHet 4 vic §O F8iBeNSh- VCL NAL
units may i nclugdesPanamel & cosald NAletMBk 18 o R SEENML MRLY e siadBng ot hers.
Paranmeter sets may contain se%pence-level header information (in sequence
par anet er set$TESPSHvelif@uElEe PatPetasHch FORREREPHEIPI B iar &l evelcheader

i nformation ({cicPhGht ErlALAMBLLL &eLks (PPS)). Wth paraneter sets (e.g.,
PPS and SPS), infrequently changing information need not to be repeated for
each sequence %! éioeipﬁrpé?paiﬁé%@v%3%ﬁ]@fhéfsﬁnaﬂiééwéwniayﬂfb@waﬁ%\ﬁé ce
Furthernore, Hhggsyse Qfrdal aRBLSLS&IS MBY.cRPAR! 8 OUhyRS 2 RaRdubdansm ssion
of the inportant header information, avoiding the need for redundant
transm ssions for error resilience. In out-of-band transm ssion exanpl es,
paranmeter set -NAL units may be transmtted on a different channel than
other NMunits, such as SET NAT units.



100791 Suppl enmental Enhancenent |Information (SET) may contain information
that is not necessary for decoding the coded pictures sanples from VCL NAL
uni ts, buvorml/@ssbst in processes related to decodi ng, PdiTAsk@y/048RF or
resilience, and other purposes. SET m®ssages may be contai ned in non-Va,
NAL units. SElI nmessages are the normative part of sone standard
specifications, and thus are not always nmandatory for standard conpli ant
decoder inplenentation. SET nmessages may be sequence | evel SET nessages or
picture level SET nessages. Sone sequence |evel information may be
cont ai ned i n BEPegs agelsial sueds mgesorliabiilciyed midor ¢t e bpe8ETdiessages i n
the exanpl e %g@é C B0V G S ERLARL t&érd nb Q{aUE‘%Eh&ﬂe $§Im§,§§x§8985 in WC.
These exanpl e nessages may convey ormation on, cg, extraction of
oper ation poum@ga}rﬁdw@ﬁareamiei ugiol dots. @ifaux;ihreda@;gem@ztwrondp@|am@vut‘p‘rmédd| tion,
encapsul at i on. il t, .30, IRY,(f OLMA RS 851 FililQopSUsh e Y0

2012/ 021540Pd“% 61% R SR ot resentarlon deser i Brer V4% Py t hat
descri bes charmerdrdt stoidess viled e i épreséntiatidnsne ﬂEérreapsm!agqr@nhtwm t 30 may
format the MR.Ac60LHLAYiLG, BXLANSHA BRI KHR L ANGHAR (M) 1100801
Encapsul ati on unit may provi d or one or nore representations of
mul ti medi a content: élaﬂmg“’w{t’ bt et ethenyifce ot vifigd data( & ogient prdveraMPD) t o out put
nterface 2. QML Bk TLELLAE 3% UG GATRLL S8 ARELNOLK o) g1 Tace. or an
interface for witing to a storage med as a universal serial bus
(USB) i nterf aenplas. OO noy « lwmwﬁmeéma@m%uﬁrmwaiameﬁmmew adendthy spreignet i ¢ or
flash storage;ordk@ or other interfaces for storing or transmtting nedia
dat a. Encasz}atlon unit 30 may provide data of each of the representations
of mul ti medi d%¢&htentaudio aplitifastdaiantaarcbipiw 28902 wihligh! dnsy Aehd defie data to
server devi ce,0,oh AiREbRHdbeht BASTLAS] Ao QoL ONAE Rl Al dd1e exanpl &
of FIG 1, server devi ce 60 i n&l udes st orage nedium 6 hat stores various
mul ti medi a coftdniogiced2 H@aeilafdmﬁeciiué@mé‘ma &rsé@b@é@iirvé&r‘ﬁ’émhﬁ@@@ sifepkiag 66 and
one or nore replesent alhioRs «08Acc o8N A LEPLEREAL ALK 8S:88)0 bl ;aCCOr dance
with the technlques of thi's disclosure, portions of nmanifest tile 66 may be
stored in sephy @rebiositions n ahy. exaTf Rt OnS e 23 Pey ayerTivR d FUMIG2- or
another st or agey, gRdium ROLERLHAk Y. A ARALNGE. H8VEEE Qhenatgrk 74 such as
a proxy devi ce. in some exanpl es, representations 68 may be

separat ed i ntie)‘ﬁWéb‘r*’e@éi@tﬂat feadrbirsbgss moTyat copgrisipay prodside e ts thif
representat'Qﬂ%m@8&£%¥mh&%kH&%ﬁk@%@%&k&%%q%@ﬂﬁyﬂn%@&%ﬁ@fugﬁé&§&££f'St'CS
such as codec, profile and level, resolution, nunb of views, file format
for segnents, reglaivie apgipand virler ddr nareHead, H’Fﬁveﬁi’ﬂfé‘hﬂlidﬂyfmé VF%ﬁéﬂage or ot her
characteri sti E@@é@fkuﬁa%)galrk@ihgﬁ.og‘l:s?@!l@%@giex\‘fﬁnlﬂeiJ?@géh%ﬁfﬁﬁiﬂ; &ihQn and/ or
audi o data to be decoded and presented, e.g speakers, canera angle

i nformation tdeapinRgy deser iseves ceairsd & anfn wose 2 é%ﬂwwmﬂém@b(rrwha
perspective Ofiyd HS&ERRuEOhy L8RS ‘@§I@Q§‘ﬁ&ld&qg]§(}lﬁ»{hﬁ’tdhv%h[ﬂ%@’r S3&NAl ORrgr oup,
rating information that describes content suitabil X for particular

audi ences, or“@%@ﬁlwm@dﬁ@@@@%f“ﬁﬁﬁﬁﬁé@%“@bP@dQESWHV' Pudeakggt @diondi cat i ve
of the subsets,of -5 ERres et ali.ons, K8 vaok LesRONdL NG L QaRaRLI Ful.ar
representation groups, as well as common characteristics for t he

represent at i RS %G@%W‘W&ﬁ f he syuctiope heBis ayic abdo sque! Jd decadigting the
representati V&a;afdaaan%@%@ﬁmfé@%@%@&e@okmw@gg@}da&xbi &rlﬁ& ESrtichQF

i ndi vi dual representatlons of represéntation groups. his manner, a

repr esent at i ofdGrBaRES ndyroBEE: d@mf%)rﬁ@iwp@rpr@anw@tamﬁck f%ﬁaweﬁéih

adapt ati on. R%@[@%Q{Rtt@-& 5iRBSod 10 WRidh GREIE S8R LALVIQRD 96 LR PMr-RE: kD Gingat ed

using child elenments of a representation group elenment of manifest file
time and for which an audio frame and a video frame comprise, respectively, the audio

data and the video data that was captored at the same fime.

(80671 In some examples, andio encoder 26 may encode a timestamyp in each encoded
audio frame that represents a time at which the audio data for the encoded audio frame
was recorded, and similarly, video encoder 28 may encode a timestarap in each encoded

video frame that represents a time at which the video data for encoded video frame was



WO 2012/ 021540PCT/ US2011/ 047125 22 100831 Manifest file 66 may al so (that
is, additionally or alternatively) signal trick node infornmation for one of
nore of rwprepdi#i ons 68. In sone exanpl es, one or nNDPETAS2011/047125
representations 68 may include a respéctive tenporal sub-sequence for trick
node support. A trick node generally corresponds to a playback node for a
representation in which data of the representation is not played fromstart
to finish, but instead, may begin at a specified tenporal |ocation (e.qg.,
to allow for seeking to a particular tenporal |ocation), or skip one or
more frames imcosdechdrsuphhecaporonandudb Tray ersepdndnporatiddirectson (e. g., fast
forward or rewnd). L0084} o8 Qmb LhSK, ARACS e T ELRRGL @ cont ent
64 may i nclude ?n%ﬁ%ﬁgggonmggﬁﬁggenta?§v3m%f(fogggion§“%¥$d%ta %or t enpor al
sub- sequencesatf timofeas gomdiohgycpapion dentcalinmysng8le ah mtgereioek Gampl es,

mani fest il e, 86 ;HI% én&%c#%%h%‘é %&%t&d& % e§c%ataétﬂ'3g t%’xcq‘iimk 9¢akhens of
data for the tenporal sub-sequences. ‘exanpl es, représentations 68
t hensel ves neagdionekredé ftnlfieﬂﬁwlfwmmﬁlmm Uﬁ@prd%s@ﬁt@ atdiverdofidebgeiat i ons of data
for the tenpq&sLu§gQ SEOUENCES,, I n still other exanples, both
representation 8 ahd manifest file 66 may i nclude information
representatlv@ﬁ@%1&0@%W$@n@09ﬂkﬁawakﬁ©¥ﬁ@héMﬂéwp®¥%ﬁw5ﬂ@A@@ﬁuenpes. 100851
In sone exa”H,O?r%sm&%ﬂlt%%n{%ra‘?gﬁ{cﬁ%&d‘d ‘i‘ﬁm&&o@d %Fh%@&%&% ARdia content
as the media content s bei ng record edi ive services:
Encapsulat|onﬂ@m@ﬁd@ﬁkhaymwﬁﬂ§oﬁ@“@aﬁém&ﬁee@ﬂ@@Wﬁéﬂﬁ%@WG@%W@supdate a

mani f est {11 Galpked! e oMRA A AON A onc FREAPSM! BLLAN WAlhc IRy gven update
the manifest file within a particular period o la content. In

accor dance wuqnmﬁéudleéﬁmoqmb@wﬂ”f@mfstcmpfgéloef?ﬁmeof epcapguiiatdontuni t 30
may for m SeonERls: o CAIEIAILALL AR Al x hichude, dataa ladieating that the
mani fest file is be upda . Enca su atron unit may provi de the
updates in th@ds@ghém\gie@ h@%@”l“@é@» 50 P sawé@aﬁfaméefb éft:ia@lMW fekadiite whi ch
client devicegy,sHeieass 6t duflika dRVI 88 AQnlIRY. [Rblk UeiAe, updates to the
mani fest file. Tn this franner, when manife l e 66 needs to be updated
within a parﬂﬁ@UW@ﬂmpéwﬂﬁmpﬁfmﬁﬂ%ﬂﬂﬁé@ﬁad@éﬂ@%ﬁﬁ“@ﬂ@ﬁéncapsuIatlon unit 30
may form a segp@nt..ef AR f@érﬁlx%frapJugﬁraQ%@ﬂﬁ 8t dn0084 68ud Al Gabi ng that
mani fest file 66 is to I'n some exanples, manifest file
66 may i ncl ud*éd@a*ﬂ%t)dﬁfo% fi%&lé%tdn\ﬁg%a‘ﬁteau&?d sidp gt e%p?emi@diuiﬂntrww ti medi a
content 64 d%ﬁbﬂ@h@h@%@ﬁ&%rw&% 8 B8ORS EAL AR b hbaR 8RS A0
advertisenments within rmultinmed |a content 64, content preparation device 20
May prepare oHEMSRONGICET Sepaitiit distieliertidsansihty wadicacdonrenas ¢ be

i ncor porat ed LALQauhd iHIR,8,COME 8Ned O AW Bg Rk @M@@-f‘\e&ﬂfw&lﬁéu@ﬁ‘ an%@v' ce 40
may in some exanples provide user specific information such t

adverti sementa skartBy s@rg_zp@efx@glcmgmg\« Sigesp: 1pgy basppverted into a paLkuizcd

2012/ 021540Pg¥1ﬁ4§%%{0gﬂ?ﬁ?2§ b%%m%ing@ﬁk agﬁl\('it&)e&x i u%H&;hmt» h@!tﬁhﬁ tHser of
client device 40 receives advertisenents that are nost preferable and

i nformative t§ofKETUSEFon 4itEEs foage bt ged isbitingfish g FET-Afeb ety eie server
devi ce 60 may,,RLOML A8 A, &%&%@ﬂgh@&w triy S SRt ROKd O AerdehEyBRLL est file
to client device 40, which may cause client device 40 to retrieve data of
targeted advefpPesnEnt cruptieEee @bhtmaet Thvstoeial idenei soadlyor mor e

vi ewers of th%n@%@&hquh&hﬂﬁgk%m%?ﬂ%@ﬁé @%1Q@ya&ﬁ§§h¥§nﬁﬁi&$h§6£y&argeted

advertisenments, such that the advertisenents are nost rel evant and usefu
for the user smmc respective c,iunc,ntaw streams.

188781 As with many video coding standards, H.264/AVC defines the syntax,
seroantics, and decoding process for error-free bitstreams, any of which conform to a
certain profile or level, H.264/AVC does not specify the encoder, but the encoder is
tasked with guaranteeing that the generated bitstreams are standard-complhiant for a
decoder. In the context of video coding standard, a “profile” corresponds to a subset of
algorithms, features, or tools and constraints that apply 1o them. As defined by the

H.264 standard, for example, a “profile” is a subset of the cntire bitstream syntax that is



100871 Server device 60 includes request processing unit 70 and network
interface 72. In sone exanples, server device 60 nmay include a plurality of
net wor k iwoenf2zreesd Furthernore, any or all of the feat eCceaSofl1oerieer
device 60 may be inplenmented on ot heri8devi ces of a content delivery
network, such as routers, bridges, proxy devices, sw tches, or other

devi ces, In sone exanples, internediate devices of a content delivery
network may cache data of nultinedia content 64, and include conponents

t hat conform substantially to those of server device 60. In general,

net wor k i nt ershagled?® el ohftivgaried tocSentksands rebeliiviatdat of thd &cost work 74,
100851 Request.RLOCESShARLY o Bt LLAULERLLR LACERNR.ORI VALK T oquest s
fromclient devices as cfient vice for d storage nedi um
72. For ex arrmrerdaﬁﬁéq@éismsmsmregshmgctwm it 7, mmamimw> hyp@sﬁmext
transfer protgco : I 61.6, pert ext
Transfer Pr OtrO{éO pgwgﬁ'pw y@ebl dp’g WJ(Vh]a pa[gﬁ ﬁ%ﬁm!‘"ggﬂh dfﬂ)rR/F% 2& ﬁv@c a | Lélyng

G oup, |ETF, fﬂﬂﬁ@%kgﬁgd“$hakﬂﬂ§dﬂH@@h@éﬁmpWG@e%S|ng unit 70 may be
configured t QuAcaLY A T TE, SRl (L xR h basFed hEAHERLS: %u&h&&g&g g data of
mul ti media content 64 in response t e Tequests, The requests may specify
a segnent of tbhensk of é@W@S@“ﬁ&atil iopistt BBsible tgrequitesy im@c eprigipn ingife t he segnent .
In some exanpl, ﬁ%mnaﬁx&%fr@ﬁ&kﬁ«é b &Q&%cfs' ﬁmﬁ{?\@%&%b?@ﬁu& L IRES pk e ranges of
t he segnent, us conprising partia ests. Request” processing unit
70 may furt heﬁﬁu%@ﬁé@ﬁiﬁibgme@d S a8 &wp@émﬁWPmHEsA@t péduesstre. tihe Priddi de
header data Qf,fys GCHIBNkoRhi AN Oh o ﬁfa&%@ﬂ&)ﬁ\t Q0B prdlleifly Case, Tequest
processing unit may conf ureé’ rocess é uests to provide
request ed dattaemmaﬂi rvéqm@@wwgicerém @pabl %chﬁq’ﬂaﬁg ve‘ihudérwp@?ém@@*ﬁ@f th¢00891 As
illustrated i @nttdb@qt%aﬂ@xlu@u Qf r«l):f’glﬁ Aé{‘m ({EJJ;J H@gk(@‘r S ﬂ@i}@ﬁéhﬁ@s ] I‘EQ\CClE uages

mani fest fil e 66, may correspon t'0 a nedia presentation description
(MPD). Mani f e*sif>f¢<f1ii¢de~¢6€ cmyaigbntatnl desbrs ptihongtetlaicns erbnbisabeer nati ve
representati 0ﬂ§se@%n~(iﬁﬂ% mayvﬁvqgﬁbié BEMI GESM T K'ltghafut at QHKIS\.A aualditd gs) and the
description may include, €.g., codec information, a profile value, a |evel
val ue, a bi t rigfcahbe &g ﬂfftq&éwa%wﬁfmweméhawa*é% Il g Worure width

2012/ 021540PCH ST RATRA 24,00 00/ LA ATIAPS BB Fienbndiovhce 40 my
retrieve th media presentation to determne how to access
segnents of rféé‘?‘eﬁ«éﬁﬁiétwi6?*?3?18‘8@6*1@09@1‘ ol igwiceieeialias mayerappldifieset on 52
may retrieve confi ghakiBR.A3L & (not shown) of client device 40 to

determ ne decodlng capabil1ties of video decoder 48 and renderin

capabi | i ti es 8F7Nidkectsuepivmag o Thetiondipailr arpon dldtedetay: &yl oncl ude

any or all ofga,l,anouade.prefeLenes:; saleck ety uﬁlr%Si €hot AppSldBRtnedevi ce 40,
one or nore canera perspectives correspondlng to dépth preferences set by

t he user of dﬁﬁ&ﬁ?m@ébﬂééhiﬁﬁ“ﬁhﬂﬁéW“ﬂW?@@Ph@m%ﬁ%$é¥éhﬁébﬁéﬁécﬁbd by the
user of clienf devi&e ffhs (YERvaRRL &E?ctwﬁll‘; DA BRYinE PR 8 O dox@APl e, a
web browser or a nedia client configured to submt ElTTP GET and parti al
GET request s. Y4815 "&ppEistar et anifiiyrecsfredpandeb Eortaard riviseradt i ons
executed by opg;QkayRNLIHRN AGEISHRL By, WQQQ‘%%%%“&HH}Q'V;J%Q (rQQIms%lIaQVXn) of
client device 40. I'n sonme exanples, all or portions of the functlonallty
descri bed wi thiégipaEnt bolelizpysi ﬁ@atbréws%\?m@ ApEcq fppP efitlit ed in

har dware, or t@maaﬁlnmmgmn @Jicmmx@z&em BOfI BT 8 1 ANELORc ik, rﬁware wher e
requi site hardware may provided to execute Instructions for software or
firmare, 1009&1339%65“@%%%% pdsipryTob Brpdbe ntHdo Breredrisg &aited enderi ng
capabilities pf,chiatpoeviice A0 bitn&haaghenl std Géu&fi mb @R &SP LAsd ons 68
i ndi cated by information of nanifest file 66. Wb application 52 nay
initially retPPépen apnpEas o PSHET R 9P @ﬁ@ﬁwﬁés%v%' 4“é Vg6t #releef ni ne
charact eri stiGg n@fe JIERPLESEDLATHARSS ;@& thdARKS BXAP]Ghis WBRnARRlL Lt han 52 may
request a portion of manifest file 66 that describes characteristics of one
or nore repré@éﬁ?@fﬂéﬁh@ﬁ%uﬁémkihLﬁ@é@Pﬁ@ﬁ@@bwﬁﬁﬁmﬁﬁ@”ﬂéﬁﬁﬁ1ques of this

di scl osure. Vgé@:n@mmcbQ@ihb@nw‘ézga@ems&@&%tn@ SHbEet. of, fieps esent.ati ons 68
(e.g., a representatlo rou aV|n%ﬁcharacter|st|cs that can_ be satisfied

by the codi ng"8Rd % %‘néé%ﬂ’ﬁéi Eaﬁhﬁ b Pt thewcoringltiight figewyoedad odngb

appl i cation SRRy «khem, detk: el'is@qﬂﬁi%mmntdbﬁﬁlb»erﬁatg@{ﬁmﬁ&Qf&@(ﬁ&ﬁoﬂttd QBg.l n the
representation group, determne a currently available amount of network
bandwi dth, and retrieve segnents fromone of the representati ons having a
bitrate that can be satisfied by the network bandw dt h.



100921 In general, higher bitrate representations may yield higher quality
vi deo pl ayback, while |lower bitrate representations may provi de sufficient
qual ity woeoi1zpl2assback when avai | abl e net wor k bandwi dt hpPdearse@smsi125
Accordingly, when avail abl e network b@&ndwi dth is relatively high, web
application 52 may retrieve data fromrelatively high bitrate
represent ati ons, whereas when avail abl e network bandwi dth is | ow, web
application 52 may retrieve data fromrelatively low bitrate
representations. In WO 2012/021540PCT/U32011/047125 25 this manner, client
devi ce 40 nay@smﬁéaﬁﬁmﬁhmidﬁﬁhawd@makb@ewdﬁe¥mmkk*¥Aﬂmhwrenakso adapting to
changi ng net wor, Ne18a:LY hi Lty of {B4:,100931 not ed
above, in soﬁg egg@?ﬁ%g$%F%e%% geJ%%éxmgf“pﬁ&“$§§fa§‘Sseggﬁ’?géﬁatlon to,
e.g., server adéwinge (oPedr! tht hvepnidedidgedurof aceordivnatienttiocdebitvier Yhavetraor k. Web
appl i cation 5g,..far, 50} B, USEY ok d gr
identifier, usgr 1& ?e§5ﬁ£§21§@%%%Q<£§g%? engb?ap |cb§g 6ﬁﬁg?|on and
provi de spch1n@eﬁ\Hmfbﬁﬂn%Lmﬁmﬁ@KQEFV@m(Hemtwe%ﬁﬂ PW@bmaoﬁmﬂﬁatlon 52 may
then receive g oLl eakald }ig.aseshalied bhbargel el adyer tisgrent media
content, to use to insert targeted advertisefrent nedia
content into mitier ;uettsra beforartbquierstigdctyre di tanpopitcedir. duri-ngtupd. sgrb&ikk: 100941
AL times, a ugel. ohi.chd enfy %@yﬁ&e A0 8 orkdﬂé;%ﬁ?cﬁ&c Ll Rs VR DIeWEEL 52 using
user |nterfaces of "¢ |ent d 0, Such as a oa rd nouse, styl us,

t ouchscreen imtterf ol beBetated sforeor amrhiewirrmtercfta@esummﬁpeiQUest that a

sel ected one g@&m‘i %Q&&é@%@t e e{?giy 088 s u@;é{%qayeph&dér kG Kook 91% w@{@ﬁ exanpl e,
the user may select a part icul ar tenporal 1 ocation from %e in

pl ayback, or menogkr prtolPS ey t tcamacweﬁitm&m ai@mcemmwh»#i@éa}tfmt@ﬁmms anot her
exanpl e, the HI&L ¢ B 1 S%QI(P}ESG; R@&tpdiﬁg{ewgegs His lhﬁ‘%;&qkt\ﬂ%&%pr esent ation,
100951 In response to such requests froma user, web appl icati on 52 may

det er ni ne whetivepatignacagifnog %ﬁpfpe@@ﬁﬁiateﬁ@nsqi@eq%eluuﬁeeﬁa@,tceﬁfpe?@mm

sub- sequence,mzﬁ\om@e{nfu@wFtungcrﬁlea»ueehe%%gsalﬁw@eﬁ%ﬁﬁa@%&%@ﬂ}ﬁhe a_user
may el ect to pllay video data in a fast forward . Rather than retrieving
al | data of Segpentier ghewler efprasint aridgn, thawrssd &p pldoedip] EHsBRsipRYC det er m ne
| ocations of data of. thgcsePLesent %ﬁ%m%@“mse@mmgeatx%eq;fﬁ@rmoral
sub-sequence of the representation. he tenporal sub-sequence
may correspoﬁwﬂﬂﬂﬁei@xeﬁﬁﬁémfbemétbeﬁheﬁm@ﬁs@aW?%neous decoder refresh (DR
pictures of tigs %P(h?%@a%{p@ctmﬁb 110098 rfenE: Wc@%n@&c@ﬁﬁbﬁ&%ﬂ?&% tenpor al
duration betmeen DR pictures of a representation, (g seconds, 10
seconds, or ORIERS BlEHFBRY HERES eRpEIEIcodhdrader gp oo @ve”r‘d»ﬂ»mmbu ctures
nmay be enCOdQﬁﬂ&ﬂm.nmﬁaﬁléﬂﬁﬁﬁﬁbQ&k@gxﬂpﬂﬁak@ﬂgmﬁﬁa§o&%@@jﬁR&hbcat'O” 52
need not retrieve data other tha ictures. Web application 52 may
cause the | DR*pieleursiso @%O%é%lwsdmuéyfeawai@f SHeaysasrelnfipdemackegdeds 8 whi ch
video data Ofimtntﬁgo PEPLR|&NEAL AN Pt IQBt}ﬂ@rc\%ﬁﬁc\beid& é@b&y g, However ,
because many franes of data between |IDR pictures may be skipped, the

resul ting vi degiogatdenibyreapl apdecbatikonectanridiereadedopt Fate, thus
achi eving t he,des i?%gerﬂ.f)éie%iﬁaﬁo@?\n}il@%;ngam b APPLIIGAL LA PR RYI et er m ne

| ocations of the data for the tenporal subsequence using various

t echni ques. IHkgnes Bk pines ESwedcapipm watded ardoadeydcadaryze WO

2012/ 021540PGRIFRIATASAL2E 126 clake Rk AN Afmdil &6 Q deter ne

| ocations of the IDR pictures. | ocat i ons of DR pictures may be

i ndi cat ed usu\w@sbywdw&n@éﬁéuwwmw%@@%ﬁt@gmﬁﬁm@ﬁl@(amt%ﬁ Vaifour BiSEEsent at i on.
I n other exanpli@sw vaiRAthdfu:RficsPOX: OfpiSeaIRM S Aanl-SRELSRMALLRRS, such as
a sub-fragnment index box (also referred to as a sub-segnent i ndex box), may
provi de i ndi CEEPEITEIBE SEHRI B ECRITHINES G TS PaY S PEPT IeTRe eyt A

sub- sequence. ks ;%?ﬁﬁmhﬁhr& hepralé&am@@wﬁgm&@leﬁsiu RXidBYe. LGk Hde data
representative of byte rawg DR pictures within a corresponding
segnent. In s%@@%“ﬁﬁh%ﬁ“ Wﬁ%é@aﬂﬁﬁ?ﬁihﬁhWﬁ@sﬂdﬂﬁﬁeaﬁﬁmandﬁrepresentat|ons
68 may i ncl ude,tRhQnaRL QR HSEH Y oWRD m @ﬁ&in&;ﬁ@é!;1Qd?ni%@aﬁb@ofe@&ifo'oﬁbé%n@ata for
a tenporal sub sequence In any case, we lication 52 may determ ne the
byte ranges ofilcHgR TR Prét ﬁ%s&uiii ”kﬁéﬂtgfégwt dioge eIORYE Midet clpartdtal GET

requests for &hgnd PRAPHSS MBS mal QncBMOL Girdal [d BM NG glatid 4dhakwaoul d not be
used for decodi ng or display.



100981 In sone exanpl es, encapsulation unit 30 may form segnents such that
| DR pictures are contiguous within the segnents. That is, encapsul ation
unit 30 e 2ers2i@0t hat bytes of segnents correspondi ngPCO/USBR1pUTIRUr €S are
contiguous, w thout intervening bytes2for other types of pictures. In this
manner, web application 52 need only specify a single byte range of
segnents of a representation to retrieve data for a tenporal sub-sequence
of the representation. In sonme exanples, open decoder refresh (ODR)
pictures may al so be used for performng trick nodes. 100991 In sone

exanpl es, webtapphi eath baPB2pavhst bdeneyr Mperesaidian unit goistréspnstfe far r ecei ved
segent i ndi cat Lepublatnd ﬂg%ﬁmmh& 418 diQahfs WpMlaLiegh,,VeD application 52
may be configured to anal yze a particul ar portion of each segnent, such as
a header por tiei} (Eiﬁt%?ﬁlﬁ@wﬂlumtﬁ@ @bximr?ﬁﬁmckeifs i@héi@é@%ﬁ?@iﬂ%@ adet er mi ne
whether the sequepblidiealEshORt 4 ha @'fic%asr;wl@fglrg [ @rcbgniypdat ed. When
a segnent in Cates t e nani els

appl i cation thwmiya%t;p‘@tamhauube\év V‘r%étimié@i%%)wkm mhi@ aranpEest file,

ei ther using Eﬁia{)l@'\.\gi (k@»%n&%gﬂﬁ&t(* Rfing l?Xoﬁe%tw{de?Véﬂlﬁgmd@J@Qﬁrgagiz&Pﬂ?;tﬁfxi he .
manifest file froma renmote | ocati on, om server” 60. After updating
the mani f est nith.evhickeovagepl inetae ofiic By re OsQmwmatf%itﬁdﬁl@%rﬁéqnié@?tgmﬁ or data
of T epr esent aklons; &8 hansd, g}&&@@ma@mtawmﬁmg raplfgste i1 e. 101001 As
an exanpl e, content preparation device 20 enco Ive nedia data, such
as a live spdﬁfdt%@fg’»éipe‘w‘ﬁﬁw ﬁpfmﬂmlmmi‘v’é\?éﬂtf\LL@m griher-Viidwshbrtiky Yédent t hat
I's typically hgo glq‘ggﬁatianlx Y EorQbofAGaLk 0¥ chd u\éeﬁ ﬂd&?ﬁtv AREudt Qf?}@k B{agm'f)ﬁgipr ded. In
such cases, segnents correspondi ng t ata up a particular tine
may be assi graador disptaveiidetes Oﬂsubfﬁfa@m iﬂﬁt%?mﬂﬁ\c(ﬂuﬁé@ UI“W* dns¢md tial mani f est
file. Howeverouahber :AiRRlhatiohe HhETNAS, RIABRA REOREN S OLdeyi ng the
particular tine nay be encoded assigned id flers such

2012/ 021540 PO &IS204 Q4 7R | 127m ﬁ%f‘}‘ﬂli;ié wigpicapsiotiadd wwa oumbe N89- whitscont ent
preparati on dg%’*sﬁe@ogc‘i {"LHN ‘XEE{Q?@ 48, ﬁx&l@dgwaﬁkx%tnﬁ%\*@Eﬁsn%ﬁgfﬁﬂi‘éﬁ Aaldowi ng the
particular time to an updated manifest file. Accordingly, to det er'm ne how
to retrieve thensegrentyangh gninmg cetien pfmpfﬂkélﬂwa rhopdoprpforppii@rite devi ce 40
may receive infonMBLEAR: QA GBLH YR @1& 1%@&»&!@5‘1%&§Qnﬁﬁﬂh;€eﬁ§{cdﬁ ihg, in order
to construct requests to retrieve the segnents Tow ng the particul ar
tinme, 101011 irRrgsies (exapt @%amfé@’fs@gﬁ?ﬁﬁ} rYaii ﬁidﬁmféﬁéﬁ%* Whetheend $F3s the

| ast segment ﬁc@u&%%%@%@ﬁ%%@ﬁou W}%%ﬁ-u %B%EJ%&} hSeab D& h@SL o SHGIENT of a
representation, a néw nanifest fil jy need be retrieved to determ ne

r epr esent at i J¥8cePdigs sﬁ%swmb@p@mﬂm éw%mﬁfé‘fs%@}awﬁgﬁrﬂﬂm%ﬁfemaa content .
Accordingly, uwhao,wel  aRRlhGaLian32 1%?5@&1%&1@& ngmcatl@n $09FBP e hSet he | ast
segment of a representation in a period he multinedia content, web

appl i cati on 521 wﬁ&;ﬂdﬁféﬁrﬁv@ww&ni%M@tﬁ@“@i%&miﬁ e@tﬂifbﬁwr%ﬁw@?f@mﬁrm medi a
content, e.g. mu@qﬂﬁe‘r‘%a&@%n\{@kﬁ% QD hmIRA LA S 8irrcfd 8801 @y S b AEdi @ content
64, 101021 In sonme exanples, client device 40 may nmaintain a data structure
i ndi cative ofwfareibcdlSE \f\éwﬁé‘sent ations 68 from which client device 40
requested dat@ggfe rqu;qyéiﬁenm@Qh@n&%ﬁazzmﬁﬁgm%@Hit&y davdi¢ B QafMRYnALS O

mai ntai n indications of exacté%1 what was played out, and at what tine, That
i s, the data ®fPEEteydora dpe @é‘»‘iiﬁﬂ@fﬁﬁ‘-ﬁﬁp i TieBpY s B A apity dut may

assist in processes related to decoding, display, error resilience, and other purposes. SEL
messages may be contained in non-VCL NAL units. SEI messages are the noymative
part of some standard specifications, and thus are not always mandatory for standard
compliant decoder implementation. SEI messages may be sequeonce level SEI messages
or picture level SEI messages. Some sequence level information may be contained in
SEI messages, such as scalability information SET messages in the example of SVC and
view scalability information SEI messages in MVC. These cxamplic SEI messages may
convey information on, ¢.g., exiraction of operation points and characteristics of the

operation points. In addition, encapsalation unit 30 may form a manitfest file, such as a



of start and end tinmes in both real (or "wall clock™) time and presentation
lime. The data structure may further provide information representative of
an initi avoveruoti ne and the start of playback. Aft ercCriuseahionty2pl ayback
of multinedia content 64, client devide 40 nay send the data structure to
server device 60 and/or content preparation device 20. Server device 60
and/ or content preparation device 20 nmay use information received from
client device 40 to determ ne nore optiml ways of inproving quality of
experience, such as to reduce pauses in playback. 101031 Network interface
54 may recei vecdidegrietdndissdatoa (4P sibgrentisesohaactggliectié representation to
web appl I cat ';Q{y}eégmué{ﬂ.' Egca &’m uﬁlpid‘nlﬂrﬁ}/ﬂl&qﬁlet‘vﬂ%g g%ﬂti eétgmb

d. ecapsul ation' unit 6. De psul at1on unit ecapsul ate e ‘enents of a
video file |nn@kﬂdﬁ@¥M$UéﬁﬁﬂPES st reans, depacketlze the PES streans to
retrieve enc gg 4And .58 the., de 2 ol er -0 decoder 46
or video decgggg 48&$&ep§n&§ngygﬁy k%g gr gh ‘encod ﬁb g&éﬂﬁgqbart of an
audi o or vi devulgnedamotet, glong agh iiﬁeﬁﬁ@é@*eﬂiwb? PESMFAC ketvihre adafese D t he
stream Audi o, degadar. o5, decodasmencaded audlo data.and sends, e decoded
audi o data to‘aﬁglo 6ﬁ%pu “gﬁﬁhg e p&g“‘ ecoder 4 ecoges “encoded vi deo
dat a and sendéeredvenadewoded ayp dfewei’émmlwwcwmwﬁwqca Yder BVPwiitall drt y  of
views of a styeam., Q. deg, OULRUL ndd: w24 08kp F&TJ k&%&& QA7125 28
101041 Vi deo encoder 28, vfﬁ%btgecodeﬁﬁn%g%au%i& ehcbg) au %46 decoder
46, encapsul a‘tqﬂémmummud@omdmébt saptios ani B@wmsﬂm)zm@d@%@fap@mfa&d on unit 50
each may be IIHRE ﬁgf gﬁiuﬂ{éﬁmggxm&t\(a&&;ﬁ& M}ie?tfage%u" &\Qﬂbf ﬁxa? [69101%1%%3{390
circuitry, as appl | , such as one or nore m Croprocessors,

si gnal pr oces@@ﬁ%d%@s@%yn ngipplH s onesPe pidRP ailing égtilm‘édmbuﬁémtis (ASI Cs),
field progr ar@&ﬁ@ &x&@%@u@fuﬁ@%%i% REARy 6293 GhRL gﬁrkaﬁghi@iitﬁ{cﬁﬁgbﬁt&xx '

software, hardware, firmware or "any conbi nations thereof of video
encoder 28 arfd vicheshiding sdepectige ey fopidily pieingdag oy rnwéﬁ@meeren%hcoder s or
decoders, ei tfb%@m%@csé’ﬂﬂiﬁﬂs wylnba%gdiﬁ%e&; at &d ti@ﬁmcﬂ@@ opsgns@hsgigml Bgﬁoﬂé deo
encoder / decoder kKew se, each of audi 0 encoder 26 and audio
decoder 46 nayf n@élf%h’ék @é@zﬂw iR STET96 ITDTEDATEE Eceittpder docotond 6E GefeEa eI her  of
whi ch may be d“%‘@&ﬁﬁ& €638 mPALL, &%enaaggth&&q dcv%%emﬂ@ma&ams i ncl udi ng
vi deo encoder 28, video decoder 48, audio encoder audio encoder 26, audio
decoder 46, éﬁ@&ﬁ?ﬂ*atlon uni t 30 web application 52, and/or decapsul ation
unit 50 may q%@ﬂr&§§m@%x&ﬂ&@9Rﬂk@%u&b&g%%&mt@sﬂhﬁ&%ﬁ&@@%ﬁ%QGMwﬂnd/Or a

Wi rel ess connunlcatlon device, such as a céllular tel ephone. 101051 FIG 2

i s a concept uEPU ARt anyatiohusbrostdl Ry PNt & B1Y adudsampttec st Epedi a
content 100. @Mb&hﬁ%@kﬁa&@@&@ﬂLtéﬂggﬁ&ﬂe%&ﬁé@%ﬁ&ﬂgn&QnﬁM$&oF%Q&@F@D”te”t 64
(Flci. 1), or another multinmedia content stored in menory 62. In the

exanpl e of Fli@m forspgnepireaiaynsdrvemtionbe mhncfudés® heape grodsent at i on
description (dambeRils $Q2and @pRLurakd tthyreg;cvrnecﬁ(\ﬁ%%tx abdi08sa $1Q- 120,
Representation 110 includes optionhal header data 112 and segnments 114A- 114N
(segnents 1l4decodifhprdripaprésentacicoke s 20odrneIdrdeS maprp dnanahdadér adat a 122
and segnents 1244 anglggﬁl%lal(@&gim@ﬁ&% pdd kv PG oL BL ERNe Naéxﬁ&k‘é@ﬂ tho designate
the last novie fragnment in each of representations f as a matter of
conveni ence. FHCSBHECE apEEE IfREpEo TRy deférﬂaﬁswmnéﬁtﬁahémﬁelr@mmﬁaﬁnvu e
fragments betyegR.ctepiRsENt ati ons 110, 120.

[8082] Manifest file 66 may mclude data indicative of the subscts of representations 68
corresponding to particular representation groups, as well as common characteristics for
the representation groups. Manifest file 66 may also include data representative of
individual characteristics, such as bitrates, for individual representations of
representation groups. In this manner, a representation group may provide for
simplified network bandwidth adapiation. Representations in a represcuntation group
may be indicated using child clements of a representation group elemerd of manifest file

66.



101061 MPD 102 may conprise a data structure separate fromrepresentations
110-120. WMPD 102 may correspond to manifest file 66 of FIG 1. Likew se,
repr esentwioizore®2140- 120 may correspond to representati @03/iB3010/04HREG 1. In
general, M\) 102 may include data thax generally describes characteristics
of representations 110-120, such as coding and rendering characteristics,
representation groups, a profile to which M=PD 102 corresponds, text type
i nformation, camera angle information, rating information, trick node
information (e.g., information indicative of representations that include
tenpor al sub-§&glefeds) flcanatorish thormaddigmaliorn terrieli ngnd evbredperi ods
(e.9., for targeher aiat bi AGUBALISELLLIR LA TRALACONLLERL Y | ng
playback) Renot e perlo S may a b be re erred xt ernal peri ods.
FIGS, 4-7, ditspassadoisgs geesaceye desgiclvadehpus! sV@cqumcc for trick mode
2012/021540P V4 Pl t g i medi a
cont ent MAthC%Q#ious ?éhé%??é?ﬁkiﬁiéﬁkﬁngl (&ggﬁmg Epkﬁﬁﬁgéﬁﬂ%fgnd/or
repr esent at i ongel{ dtro tagempehirrrsempret sl bfm rep rasedit ‘alttlﬂmwfsd oryheader dat a
of represent at., 9 0 G, el )
substantlalI?kfgg?%%ﬁéﬂ§igﬁ?a£}éE%mg%glgs%ﬁﬁk%dg%ﬁgé?gﬁ%f%?haﬁ%ﬁgggesent,
may descri be lettdipactrekironi esnep fgwgme nttiyr e dorvardpr rovesarsowalk! duseati ons  of
randon1acces%tgokp; ol GhQfy segnents 114 incl udes random access points,
byte offsets tG random access points within segments 114, uniforn resource
| ocat ors (LI RB&34} dﬁPgegﬁéﬁﬁedm@ﬁquHWWﬁ%WN@EpedﬂeWOﬂJ@@gW%ﬁW%mﬂ14 Header
data 122, whep, nresent. 1&@1¥0n@8§&1‘“£@9te§h 1] 36 CRAACLRLLAhb G OF Segrent s
124. Additiona 'y or alternatively, h characteristics may be fully

i ncl uded wi t HePENPEIZ62S. o108 T Bedentsicd 1 tehugduereoratabre coded

vi deo samp! esw, eaeh:for Wil &, TRk ACkUAGLEATRS Qlendl GeRDE KL A0 data.
Each of the coded V|deo sanpl es of segnments 1 may have simlar

char act er i st ifegreseatagons 6h§i€g?h=ﬂ‘v€5\mddti¢ﬂudaﬂd %ﬁﬁﬁ?@mp@t%wr%lﬁii‘«? elfesitigns Such
characteri st'&%mmmuqs% u@@@;u&xc %%ﬂmm kaM%haPeg&%ueﬁg%@ data is
not illustrated in the exanple inc
characterlst|%@f%wﬁ@%ﬁ@ﬂPB@d“@V@@ﬁ@ﬂg@PmﬂsweﬁpwﬁeHﬁﬂéﬁmﬂmpfﬁwrﬁemaddlt|on
of any or aILmﬂﬁﬂgggj§hgggled information described in. this disclosure.
101091 Each of ments 114, 124 may be associated with a uni que uniform
resource i der{é?ﬂ%f‘iﬁ gtr w@mﬁampie gEBICHEPIgRHHgR AP eSOy eriPeE At COURKR  Thus,
each of Seg”ﬂﬂlﬁgéé4mﬁ&@ﬁbQﬁQm@&d&PQ%P%ﬂ%€@&#Mu£eiﬁﬁﬁ%@Qbﬁuﬂﬁkﬂﬂaa
stream ng network protocol, Such DASH this manner, a dest’ination
devi ce, such fasvwes fastegy peodrg! iv %miyt»@s@ném BFfm {meredieeést to retrieve
segnents 114 }Qﬁ,aﬁl&gﬂnof iﬂiit&@nﬁiy@f&mhﬁs thegxlahﬁ&g HHSMINGS: (ﬁgmﬂﬁyiﬁi‘@@ of Tk g’P
partial Get requests to retrieve specific byte ranges of segnments 114 or
124. [01101 AgcdioteetinaBoieordMepwE02h: tradyiaeerif Oni didpsareprarselafioaroNPD
profile, 1VIPQ I&Q&Oﬁ?%ﬁ!}ﬁ@&& Hﬂﬁcﬁr@sc@ﬁ% h Q%) iﬂg 'd&t@;dd\/c%npff thft MU 4o YT pose
Internet Mail Extension (MME) type for MPD 102 and/or multimedi a content
100. M ME t ypdsisgehevsbiey Boapslivhalichranwhatdcbaedaesinieedsdcto present
mul timedi a cqn&elarm &QM\@\’&‘Emielhﬁagserp§5r§l‘«hmhEliéi@déﬁéu IRG L DAl iidvi@ adevi ce can
retrieve an MP[) for nultinedia content, such as MPD 102, that the device
can pl ayback @atiatiere Bhepdiss 1o thewraicedie Sathicpies ﬁ’@?ﬁdﬁilﬁgf‘vﬁtdﬂ@t e MPD.
However, thi s,.:aasyppEiQRd Wm@%rﬁ%i‘é‘@;%ﬁo@@f1§1§{u%eda;r M&f o emg,euasme
exanmpl es, MPD 102 may include information indicative of a profile to which
| MPD 102 cor r&§p8ths OrPISEFTTTREPS R ene e peltaiops Yeipgicgwatiat nunber  of
profiles to wWhiGhs:MD IRLGRIL&spond. Profiles may be supported by |evels
to address c%pabllltles simlar to the WO 2012/ 021540PCT/ US2011/ 047125 30

#086] In some exaraples, manifest file 66 may nclude data for inserting data of a
remote period into multimedia content 64 during playback. For example, rather than
encoding advertisements within multimedia content 64, content preparation device 20
may picparc one or more scparate advertisement media contents to be incorporated into
oultimedia content 64 during playback. Client device 40 may in some examples

provide user specific information such that advertisements can be targeted to a user of



manner in which H. 264/ AVC includes profiles and | evels for video coding.

MN) profiles may be onion-shelled, in that a higher profile may include al

f eat ures wb 2a1d02lza0er profiles. There may be a regi straPCconsprooessswith a
registration authority to register vasious profiles. In sone exanples, a
client device, such as client device 40, may be configured to retrieve
information indicative of the profile for the MPD, such as MPD 102, before
retrieving other data of the MPD, such as characteristics of
representations 110-120 signaled by IVI:PD 102. In this manner, the profile
for MPD 102 rdynthevied @hwcé@&bewr o clondegeat iMpps A0 Rrtisgnpsdidtded. [0112] A
profile identiff GlemY A8 uRLAYASH et Bl BybXlo & B aceAinuBlidi 0 NAME)

or a reversed domain namne. aln nanes may De reserved % a registration
aut hority, sueleagvlCPPuay prangE héﬁiﬁ@gpiwsam@momtl hbbp tnymicﬁz fgeofile may be
considered a gl @t'd@q@“ , AicR GLYLaRL SMA OREQ@%;%&%@% flta‘?ﬁc%gy claimthat a
correspondi ng nul a content conform e pro e ‘and gi ves

per m ssi on tOM%@ﬁ%a@éwn@émghdﬁm&@THeﬁﬁ%mgvmtéyﬁ@hﬁﬁGWﬂwﬁeﬂﬁh$§mmhat profile
to read the '\ﬂ}?m%g’i & FPJn? Jile FRGOON:ZGFad ﬁé‘ﬁ’se HONOLELTRE Gl al that it
does not understan ﬁ ? 1 es may descri aracteristics such as,
for exanpl e, %%@ﬂﬁﬁ§§“@ﬁmm#%ﬂﬂﬁﬂﬁmh®9@rmbﬁxvhé%netmnrk medi a format(s),
codec(s) useGggdHQ %&IMM@{ §& wodbd bl QUin QHAM L ALLMEITRASLLES Such as
bitrates, scﬁeéﬁﬁs%zes 1 nﬁﬁ mﬁag}3u FW% manner, &hg profile of MPD
102 may provﬁdemn%@@mﬂhbﬁ@hmwh@r%ﬁbmWEMGﬁmmhéwa@@@é@%Wﬁ%é@ﬂF@vbe supported
in order to rekhla. 4al@ b MPR.ANZ AN Olio Ml ReL 3 AALER o 1AR
Profiles may a y ab %gé(cfg m(lg@ S vcont orenaer?ce ” | 11ﬁProf;{Qméls vvith whi ch
an MPD conpl |®§lamy db@nti?iﬁéi*iéat‘yew\ﬁ ik quehpg mqtqr%bmd%t@ ti'*ﬁ%blsi@@c%fwmﬁ%cSNPD

Thus, a Cli el AeVieR.IaY Bk CORDLOWNEHRLLELLL BY LodidPIdih a0 10l NPD 102
|nclud|ng i nformation rel atlng to the "Profiles' bute before
retrieving adﬁ%ﬂwéﬁakmdéﬁ@h@ﬁdwpmﬂ@0?4imﬁﬂéhﬁaﬁﬁvﬁm?ﬁy%ﬁoﬁﬁ$@% may be

i ndicated as s@bg@@ﬁ@zm%{mmsmerwv%é YiRG cQbai t G MPRcr BQS 778X AR Greq PT OF i | €5
"X, Y, and Z" may be signaled in the fol Fow ng fashion: ideo/vnd. npeg. npd;
profiles="X, Yoz apdregaye Ja Somewekdfpl es, MPD 102 may refer to data of
external peripif (Rle b Qik el ho itk RIRLE LA QS (A BRI AL aener al | y
corresponds to a particular tenporal section of nultinedia content. Each
period may i nilygdiesishes dicnisyies e prralsient deiegngcdigndh %gvxmiéﬂsmfasﬁu ons

110---120. AQw&%L@&ﬂﬁ ”9%&5%meﬂgwﬁ¥%hm@%&Mﬁ@%uﬁ&%ﬂﬁhﬁ@*%&Eh&ﬂi<£ bet ween
periods of multinmedia content 100 he external period may I nclude

mul ti nedi a daﬁﬁﬁﬁﬁi@ddﬁ{¢6ﬁ~ﬁbPWﬁﬁtFﬂéﬁﬁé“ﬂéPh‘ﬁﬁi?hé ﬁwﬂ%?ﬁ%EPaﬁébntent

For exanple, @xl %{ﬂ’%rklg@ Bk SXE@yiuhé“fde d@h‘@-gvi%&&ek E%ﬁ!;@mmgy%gia 0 may\Qs
2012/021540PCT/U82011/04712 51 Peri ods may fined by their

durati on, tha@ﬂﬂgﬁuﬁhémé%&ﬁ?TFFﬁgkbﬁmﬁﬁéﬁﬁéﬁWQ&“Wﬁvﬂﬁé@éﬁﬁuén the duration

of the preV'QH&nEﬂﬁéQﬂhu%%@%h&ﬁ&mgﬁMhﬁﬁqﬂgM ﬂﬁﬂwg%Hehﬂéth§$£QQ%e&0 an MPD
structure. For live services, concat enat1 on of
of one of representations 68, ¢. ¢., using a URL of the segment. In \omw exaroples, the

requests may also specify one or more byte ranges of the segment, thus comprising
partial GET requests. Request processing unit 7 may further be configured to service
HTTP HEAD requests to provide header data of & segment of one of representations 64,
In any case, request processing unit 70 may be configured to process the requests to
provide requested data to a requesting device, such as clicut device 46,

160891 As illustrated in the example of FIG. 1, multimedia content 64 includes manifest
file 66, which may correspond to a media presentation description (MPD). Manifest file
66 may contain descriptions of different aliernative representations 68 (e.g., video
services with different qualities) and the description may inchude, e.g., codec

information, a profile value, a level value, a bitrate, and other descriptive characteristics



achi eved by a dynamic creation of the MPD on the server, such as server
device 60, with appropriate update procedures. Qther web technol ogi es may
al so be wwoeado12WRIF48 for externally defined periods nmay PeTarsecie®ssdsin
real-tinme to generate a new period cdt ai ning advertisenents targeted to a
user of client device 40. Cient device 40 nmay supply additi onal

I nformation with the request that may be used for advertisenent targeting,
for exanple, a user identifier, user preferences, user denographic
information, or other information. 101161 Table 1 below illustrates an
exanpl e set off ripnfsorermns oh Clivat demay hmaprovdvded M NN Fed:g2eevadescri be one

or nore Pperi gggetgxfmiﬁ@‘ijao >vi t%‘?i'\gﬂ@ g&ﬂ&%@f T p?é}gn&tf%ni &dl Cfat e the presence of
external periods: TABL D Fge?l 0 In?ormahon Period EIl ...N-N4
Provi des t he [B#ftdineriahr.ofcbarPeriod2PearyirddaRrobiguesiop ilye (nof Yowal vfeady
exi sting per '&Qm@itc‘t’l&l JQHE Q8tcrmine decoding capabilities of video decoder 48 and rendering
capabilitics of video output 44, The configuration data may also inclode any or all of a
language preference selected by a user of client device 40, one or more camera
perspectives corresponding to depth preferences set by the user of client device 44,
and/or a rating preference selected by the user of client device 40. Web application 52
may comprise, for example, a web browser or a media client configured to submit
HTTP GET and partial GET requests. Web apphication 52 may correspond to software
instructions cxecutod by one OF MOTC Procossors or processing units (not shown) of
client device 40. In some examples, all or portions of the functionality described with
respect to web application 52 may be implemented in hardware, or 2 combination of
hardware, software, and/or firmware, where requisite hardware may be provided to
exccute justructions for software or fimware,
16091} Web application 52 may compare the decoding and rendering capabiiities of
client device 40 to characteristics of representations 68 indicated by information of
manifest file 66. Web application 52 maay nitially retrigve at least a portion of eanifest
file 66 to determine characteristics of representations 68. For example, web application
52 may request a portion of manifest file 66 that describes characteristics of one or more
representation groups, in accordance with the techniques of this disclosure. Web
application 57 may select a subset of representations 68 {¢.g., a representation group)
having characteristics that can be satisfied by the coding and rendering capabilities of
client device 40. Web application 52 may then determine bitrates for representations in
the representation group, determine a currenily available amount of network bandwidth,
and retricve segments from one of the representations having a bitrate that can be
satisfied by the network bandwidth.
18692] In general, higher bitrate representations may yield higher quality video
playback, while lower bitrate representations may provide sufficient quality video
playback when available network bandwidth decreases. Accordingly, when available
network bandwidth is relatively high, web application S2 may retricve data from
relatively high bitrate representations, whereas when available network bandwidth is

low, web application 52 may retrieve data from relatively low bitrate representations. In



peri odDuration representati onGoupListURI A A 0 O Provides the period

duration, nmay be used as alternative to start attribute of next Peri od.

t hat poi rwe 2br/@1docunent that contains a list of Repregemiustéionsyizs
Representati onG oups E 0..N This el ¥ent contains a description of a
Representati on G oup periodLi st URI

this manner, client device 40 may stream ouiltimedia data over network 74 while also
adapting to changing network bandwidih availability of network 74.

18693} As noted above, in some examples, chient device 40 may provide user
information 1o, c.g., server device 60 or other devices of a content delivery network.
Web application 52, for example, may collect a user identifier, user identifier, user
preferences, and/or user demographic imformation, and provide such user information fo
server device 60, Web application 52 may then reccive a manifest file associated with
targeted advertisement media content, to use to insert data from the targeted
advertisement media content into media data of requested media content during
playback.

[8094] Attimes, a user of client device 40 may interact with web browser 52 using user
mterfaces of client device 40, such as a keyboard, mouse, stvlus, touchscreen interface,
buttons, or other interfaces, to request that a selected one of representations 68 be
played in a trick mode. For example, the user may select a particular temporal location
from which 1o begin playback, or to skip or seck to a particular teraporal location. As
another example, the user may elect to fast forward or rewind the representation.

[8095] In responsc to such requests from a user, web application 52 may determine
whether one of representations 68 includes a temiporal sub-sequence, to perform the
requested trick mode. As an example, a user may elect to play video data in a fast
forward mode. Rather than retrieving all data of segments of a representation, web
application 52 may determine locations of data of the representation corresponding to a8
temporal sub-sequence of the ropresentation. The data of the temporal sub-sequence
may correspond, for example, 10 a set of iInstantaneous decoder refresh (IDR) pictures of
the representation.

{8096} There may be an approximate temporal duration between DR pictures of a
representation, ¢.g., 2 seconds, 10 secounds, or other approxumate temporal durations.
Moreover, IDR pictures may be encoded in an intra-prediction mode, and thus, web
application 52 need not retrieve data other than the IDR pictures. Web application 52
may cause the 1DR pictures to be displayed at the same frame rate at which video data
of the representation would otherwise be displayed. However, because many frames of
data between IDR pictures may be skipped, the resolting video data may be played back
at an increased frame rate, thus achicving the desired trick mode.

[8097] Web application 52 may determine focations of the data for the temporal sub-

sequence using various techniques. In some examples, web application 52 may analyze

URI



A VI UR that points to a docunment that contains one or several Period
el ements. 101171 In this manner, the Period el enment of MPD 102 may refer
to extermaD 20vo2inot e) periods, e.g., using periodLi st BRIr/USEan/o@n2Demand
content, indications of period durati®ns may be nore useful for client
devi ces, such as client device 40, than start |ines to support external
periods. An MPD may include a sequence of Periods, where Periods can be
internal or external. Using such renote Periods, along with user-specific
information, may allow for targeted user advertising. Server device 60
and/ or cont enfatapr sparat kRt devdeang Goepys bethe BT Pgireed Tholodyinamidal | y
generate sep f Q. 888! er : C £€. Cient
devi ce 40, o?b%“ ﬁRR% e§f3§§gghgﬁlb%m9&%na ggg gng#gggﬁ?gﬁ¥hg targeted
advert i senentregpgniatign. \lfeogierraxinc@ks e pgticuladingt @a@»myﬁamlcammw@;rsealt ed MPD.

101181 in thig ﬁ%[meaﬁ Rg.L8e hﬂéaﬂ‘c’%ﬁe@% ok BLS- %{ﬁ&%ﬁ% Bo gq%gﬂ R

situations in mhlc & service provi offers rough
3GPP Al:IS. Th@“@@ﬁi@h@lﬂﬁym“Wfﬁ@@i@ﬁ@Z%ﬁﬁ@P@?ﬁUS%@E@ﬁ@4&125“@20ﬂﬁtlude

several sceneg;,. n%&g @?&Iﬁ\é‘ﬁ? g&@% 1&{%%[2&;@(@%@&%'}%%& bx%fefrﬁl%‘é\ 2%&939(1 The

adverti senent user t'ar get e rtising may
be added. In addwmmsm@ai@a%dve?r tip st o myﬂdgeb«v@fman@stﬁﬁ@@fem dur at i on.

Li kewi se, a ServiCe:RLoYiL,Het, AR m@ﬁt,k@ﬁmagspac‘v L& auitpgﬂ;a Ve aw&,@%ﬁ%e- g., a

free servi ce en accessi ng t I ve service € Service proviaer nmay
add an adver tﬁ)gewn@mit %bf«eawaiy el mydﬂqm ebb@p}n&aﬁfge’izedaw@wams ér byThe

duration of gq§ﬁa <ﬁ£ﬁh§$gﬁ I@%ﬁ&mﬁgs££gﬂgﬂ9cﬁﬁr CGRSS: i BR the

access | ocati on, e use Serve evi ce may be confi gured
to only pr ovﬁﬂ‘ém’@héﬂ d‘v@Félrf’tri@‘fmf; ﬁvéﬂflhﬁtwewabc@”féﬁﬁé?wﬁiméoa@mém| senent has

been conpl et gdyo @n&%%%ﬁi&aémaﬁlﬁiﬁ% #@%@maan 4;§msrﬁsesuvh &Q@{%}% FIG3 is a

bl ock diagramillustrating el ements of an exanmpl e Video file 150, which may
correspond t diguseyretigefs githiaghasapent | dat is.gociswgiop pait §f maegent s 114,

124 of FIG 2.4,EaCh, Of . SRS pddflng 24 TRY,risngd 4dedat 3 khat conforns
substantially to the arrangement of data IlTustrated in the exanple of FIG

3. Sinilarly,nsegwpnbgesdir Fhagpeyofpidiree Us Fedndaroweheppligitien SEomfior m

substanti al | y,§.0,,Lhe as»grfg%@rr‘%n&fofyda%ﬁs Bri@ A&QmA?mq'aﬁar@ldtaa%@above vi deo
files in accordance W th t base nedi a ? format and ext ensi ons

t her eof st or degeral \p‘fw%u@fw p@@e @f“@@@f&é‘éi@ stn spiag @r&rr@é%ttmera@ecw%r@é@sh' in the

?mle of  Fl@nmd pickl-deRyfdih 8 129 rhnctiides: &bl fodype (FTYP) box 152, novie

68099} In some examples, web application 52 may determine that a portion of a
received segment indicates that 2 manifest file is to be updated. Web application 52
may be configured to analyze a particular portion of cach segment, such as a header
portion or other indtial portion of the segment, to determine whether the segment
indicates that the manifest file is to be updated. When a scgment indicates that the
manifest file is to be updated, web application §2 may update a locally stored copy of
the manifest file, cither using data of the scgment or by retrieving data 1o update the
manifest file from a remote location, e.g., from server 50, After updating the manifest
file, web application 52 may submit future requests for data of representations 68 based
on data of the updated manifest file.

1631668] As an cxarople, content preparation device 20 may encode live media data, such
as a Hve sporting event, political event, or other newsworthy event that is typically
broadcast live or nearly live, rather than pre-recorded. In such cases, segments
corresponding to media data up to a particular time may be assigned identifiers, such as
URLs, included in an initial manifest file. However, after a period of time has elapsed,

segments following the particular time may be encoded and assigned identifiers such as



box 154, novie fragment (MOOF) boxes 162, and novie fragnment random access
(MFRA) box 164. 10120] File type (FTYP) box 152 generally describes a file
type for woder/2i34¢ 150. File type box 152 nmay incl ude aatrasthat4iidentifies
a specification that describes a best27use for video file 150. File type box
152 may be placed before MOON box 154, novie fragnment boxes 162, and MFRA
box 164. 101211 In sone exanples, a segnent, such as video file 150, may

i ncl ude an MPD update box (not shown) before FTYP box 152. The MPD update
box may include information indicating that an MPD corresponding to a

repr esent at i daRlindioadisvigtionivdgo pi doaterGeriagtivpdbecdfday ethvidalioridiivi t h

i nformation for updatingihe. ar X0 Gak JYP@; B X _may
orovi de a URQ “yﬁ% ﬁ:%i % té;t;'vrl %détégtdf) ‘ fg[saasiead pﬁn n %’st @&?\gﬁn&?

anot her exarrribéfvifvltﬁh@c 1110'% tAim\@p@athelanxiOﬂ@ymg ﬁﬁekﬁﬁd@ﬁ@ame? ¢1t§‘rﬁ depdatt ng t he
MPD. [0SO EXANRLESs LR MR HRIAL 8, el aledy Johlow a_segnent
type (STYP) box 6% 2komﬁ? %ﬁi g ?&wQﬂ%m ere fﬁ% g t@hx may
define a segﬁﬁ%@ﬁﬁyﬁénﬁﬁﬂhwﬁé@@ﬁﬁﬁ%e“msﬁmzﬁﬁ@ﬁwfﬂmhscussed in greater
detail bel ow, o additd onal  i.nf.or Bt o0 Md b f @SREGL. 48 She MPD
intate box. UYL ERE A Sk AU A B g ARl & 154, in the
exanpl e of Fl'@@senipngl (dew gt yelzdet \f(gmqui)vm@%ﬁ”ﬁ@&aw’a@#@ﬁ@FRAK) box
158, and one 10L& 4PV 18 G 20X 0.l 98nslaly NIVHD box
156’ may descr | ba peRaral Charac ry eh e T APk OB R el e

Nl VHD box 156:omespoidied mrdemddis avltf#matA@e@imgi"b@kuw@nwim@m ¥ dewr B0 was

ori gi nal ly created,, w\p@@@he%f,@eeqnm a kol uRsioh 384 pBALF b ehunhclibescal e for
video file 150, duration of ack for vi f , Or other data

t hat generalHV“@@SEﬂiM@kaﬁpﬁé%nmyFéh&%@ﬂﬁ@@%@@@ﬂ$ﬁﬁk@B@%&E&%Wﬁ@ﬁ|nclude
data for a tra%ﬁikmOt Uvéﬂﬂg att: J«é?f,lgé& ma.n;;a'?‘ﬁk @%m&@iﬁmﬁ@xloﬁt&ﬁ%yde a track
header (TKHD) box that describ haracteristics of the track correspondi ng
to TRAK box 15821 Ilfh*%rr‘éaféﬁémkésd@‘m%@ Rap RingHga qiféysﬂmn@#eu@téu@w@d vi deo

pi ctures 'ﬁichﬁr f%}»!&%m%%@'iﬁ& w&@?ci%gadﬁ%c h&ﬁ&ua@ﬂcghﬂﬁ &3 o idie track.
may be |nclud in nmovie fragments 162, which may be referenced by data of
TRAK box 158. wm@mzfzil Chipnt goyrec %Mami@gmﬂwiﬂé@mﬁl@% i secthayhd el kieksd mor e t han
one track. Acgordh gl MM DK dadk qﬁ@%m&g M%ﬂnf@m@ﬁ @&Jﬁ% boxes
equal to the nunber of tracks in video fil 80. may descri be
characterlstNéémﬁﬁméﬂ@dWﬁéﬁﬁﬁﬁwﬁﬁgmtN@EKKGK?VPEé@dwﬁﬁW@EWSOHWFdﬁWexanple

TRA. K box 158,08y d&s Gl E‘_% i %@(ﬁ@inf@ﬁ%&h §9~a1tﬁdtﬁ] ()If i ﬁ(tﬁﬁgtér%g nanI’ the
correspondi ng track. RAK box sim | ar R&K box 154 may

describe ¢ har@éﬁiéfrﬁ@tqf Eisyigek A faivhins plagierk @ﬁ%kﬂl@%@wtﬁéh%p%m ation unit

30 (FIG 1) &}QJLyg@z%a@wﬁ@-ﬁ@nﬁit&%m%ﬁé tolsbAKiel Qe 80 Y98 Qorfilch BrepSMER as video
file 150. Encapsul ation unit 30 may signal the presence of sequence |evel

SE1 nessages derict He Yarcafetertsad/ oraekt nifretia: ¢ TRARY Box deddiet bi ng t he
parameter set;.l£R8Kom client device 40 to determine more optimal ways of improving quality of

experience, such as to reduce pauses in playback.

{8143} Network interface 54 may receive and provide data of segments of a selected
representation to web application 52, which may in turn provide the segments to
decapsufation unit 50. Decapsulation urdt 50 may decapsulate eloments of a video file
mto constitaent PES streams, depacketize the PES streams to retrieve encoded data, and
send the encoded data to cither audio decoder 46 or video decoder 48, depending on
whether the encoded data is part of an audio or video stream, ¢.g., as indicated by PES
packet headers of the stream. Audio decoder 46 decodes encoded audio data and sends
the decoded audio data t¢ audio output 42, while video decoder 48 decodes encoded
video data and sends the decoded video data, which may include a plurality of views of

a stream, to video output 44,



101251 NI VEX boxes 160 nmay descri be characteristics of correspondi ng novie
fragnents 162., e.g., to signal that video file 150 includes novie

f ragnent swo@éai2/izms4addi ti on to video data included w thi RCVIDSRO1BOX71254, i f
any. In the context of stream ng vide® data, coded video pictures may be
included in novie fragments 162 rather than in MOM box 154. Accordingly,
all coded video sanples may be included in novie fragnents 162, rather than
in MOM box 154. 101261 MOM box 154 may include a nunber of MEX boxes 160
equal to the nunber of nnvie fragments 162 in video file 150. Each of NI VEX
boxes 160 mayl8H¥sdidebenahardctidridtidstiotude vordedspondi dgodndoof novie
fragments 162, .For. Ll zbg gl ude vl Xt ends
header box Nﬁ f§u§%§qi 56‘&% ggkgv a’ té‘gp ‘ %ugatfﬁ%n? &$b§
correspondlngH@h@k@&dmnmN@i$V@@ﬁéﬁb@me2ﬂkmﬁm2©aQﬁ@Q&Bwﬁm@ﬁ%USQQTll047125
34 101 271 As hated..ah capsykiatld,9 1OLS A.5equence data
set in a V|dé§ggangc 8¥§nm§%é29% %|Rc%”§g“§é§§%$§ a*gl ‘Heo data. A

vi deo sanplelﬁnyﬂ@én@wabVyﬁﬁwrﬁ@@p@@@ﬁm@bhﬁ&a@ﬁ68$fﬂh$v mvwm%h%Ws a
representation..of.. a.60f cl.ure at.a LifikGiohd ABd NSt a.h N the

cont ext of AVCLQEEeQ%bﬂggMg?beufe“?n% §g§%J%io? H%rgg Vet éﬂﬁﬁﬁkinlts whi ch
cont ai ns t he dopfdst Hedridomice docodn gt mae te gicludedie opi werge pfcoddiecraigedss. unit and
ot her associ ated o@%u}{ﬁm '%Jé!ml-!r%&?%’s pSAHEH, &%ﬁ&% xﬂ%é@&%@ ek Aﬁ&or dingly,
encapsulatlon uni t may | ncl'ude a sequence data set may i ncl ude
sequence IevaFCSEK>nb@gﬁge§%hnﬁ&@h@méﬁ&ﬁﬁvﬂﬁi$@E@hﬁﬁm§%ﬁ@atﬁEﬂ@@p@ulatlon
uni t 30 may f}!%&%nﬁ ORBkerd NRILQIESERNES o%hﬂh%%%@ﬂﬁ% Aata ;é@{; ¢£nd/ or
sequence | evel SE1 nessages as being present in one % f ments 162
W t hi n t he orfemgief/EREboxegpnagucior péspoidl Weedend ﬁ@e@ﬁﬁéﬂ@ﬁf mv g
fragments 16240128k MoW:e:d LAAMRILS: 102Nl NE LIS, QNG o AicfiRAE, Coded
video pictures. In sone exanples, novie fragments 1 may 1 nclude one or
more groups oﬁ@@i@Fﬁ%é@“@(wmfﬁ§¥yL@ﬁ@ﬁﬁéﬁHmhﬁéﬁhmﬁwtwméﬂvﬂéuéwﬁunber of
coded video ping}oyﬁ Goele Lgmmufurcﬁﬁﬁ%g@w QJKEEU;! &3uiat Enk?lqgktl on, as described
above, novie mgnents may | nclude sequence data sets in sone exanples.
Each of novi d¥¥#ShgHenrtis: qqsschﬁmydwiem tetraiivgeigpents plagraammy ihewtieredisox ( MELD,
not shown in FLG3he TRG-MERDO% 108¥%.d83LL1RE tm@iﬁ&c&@w@n& @@u% t he
correspondi ng novi e fragment, such as a sequence nunber for the novie
fragment. Moviesrfpeigien @ﬂqk%}mﬁyyﬁmﬁﬁlh§WWG@dhr@16@éém¢%fdééadénce nunber
in video f'|Qnéﬁ&@ha&Q%%QﬁmNﬁﬁﬁm?Q%mé9&%%@%09@%&%&@@’Mﬁﬁdﬁﬂhﬂ&gess poi nt s
within novie fragnents 162 of video fi . Thi's may assist with

per form ng trﬂ“@khtﬁﬁﬁ@éi@*@@@W‘%dé@ﬁé?f%ﬂ?ﬂw*ﬂﬁﬂ‘%@éﬁ%“% yipartyeliats dewpor al

I ocat i ons “‘tﬁhﬂnykgﬁgnihhﬁ 1§@¢$&5BQAQQ% %ﬁﬂn&ﬁvgﬁﬁﬁﬁﬂbbﬁmQQL‘0”a| and
need not be included in video €s, in sone exanple Li kewi se, a client

devi ce, suchié@“%ﬂF%ﬁﬁWﬁﬁﬁr%@ﬂhﬁynﬁ@e§”ﬁof“ﬁ€@§§§ﬁ$ﬁ?? heeditedl Bef er ence

MFRA box 164 \[.0; 6Ok{iSGE! M decrds fa@@lmwﬁpakﬁxi ¥hdeaidaka 1 ofioyhdeg.fdi | e 150.
MFRA box 164 may incTude a nunmber of track f ragnent random access (TF RA)

boxes (not shiwpveBgual It eveRsHlisthEre gy bp 4EREVOTOPRESd PV 248 or in

some exanpl es,..8gHal, & Oudiles NWMpgr of nedia tracks (e.g., non-hint tracks)
of video file 150, fo 1301 I'n sonme exanpl es, novie fragnents 162 nay incl ude

one or mor ean@} ¥ MIBRI BrUEsisqH deEiy ey MERRIDERT FEES RO §0T 138

i ndi cati ons Q\f@?i)%%h@&%xc%o%@'tgﬂméﬁhm@%%rf éd &30, (?f;kg(x,ﬂ% r%@%e%ﬁm%ﬁl ctures.
Accordingly, a tenmporal sub-sequence of video fi ormed from

| DR and ODR piZ8ttiy 68 gpongifgegrebyraionsd. of THe it éﬁ@é}?r&l \@’LPomgr@wélﬁé@@rmy al so

i ncl ude ot hergpi 6l YERSaly SHENb @1 adidr ANBS £ ARk QfatBnd n@ﬂ% {ubls dgmend from
| DR and/ or ODR. pictures. Franes and/or slices of the

2012/ 021540PCTF Ederpg/chy g tytics, representation groups, a profile to w hlc‘n MPD 102

corresponds, text type information, camera angle information, rating information, trick
mode mformation (e.g., information indicative of representations that include temporal
sub-sequences), and/or information for retrieving remote periods (e.g., for targeted

advertiscment insertion into raedia content during playback), Remote periods may also

be referred to as external periods. FIGS. 4-7, discussed in greater detail below,



35 tenporal sub-sequence nmay be arranged within the segnments such that
frames/slices of the tenporal sub-sequence that depend on ot her

frames/ slwoeasi2a2134he sub- sequence can be properly decodedT/usesiiexaepl e, in
t he hierarchical arrangenent of data,29data used for prediction for other
data may al so be included in the tenporal sub-sequence. Mreover, the data
may be arranged in a continuous sub-sequence, such that a single byte range
may be specified in a partial GET request to retrieve all data of a
particul ar segnment used for the tenporal sub-sequence. A client device,
such as cl i entludieiziveeoud @ animess Oémhmtimav!ateﬁmthahmg@bicsﬁemue‘xn@écﬁbﬁ video file
150 by deternjn ¥, {\g[pgeiﬁ fee g I nts 162 (0L portions of novie
fragnents 162“ %:E(r)})rg?@stﬁoﬁdl ng t @9 mgr %gﬁbi‘cﬁur%é" 9&%9(1' scussed in

gr eat er det aitkpibshegns i h@@fﬁﬁ#ﬁ@éicswm\i@snwl z@@mff@ii loéthe 3G Tisedy FiicHulle a
sub-fragnment jndex. hbox L% SUBs L hAgk fragment box, either or both of
whi ch may inch %“% 28 d%gr Yextr gctﬁngga&l{@e}mor al sub-sequence of video file
150. 101311 RP&7| 4lcpder édi@binwbsmmmmn agr bk kustararing! sgwexanpl e

mul ti medi a cont ent, 200,d.AGH UG VERe2 02t A0HA GRESSERL AL EANGr oups
210-220. Ml tgﬁe%%% content 200 rrray (ezo?r’%%’pond}{ %ﬁ‘l% ?a content 64
(F1Gi . 1), orraedvotdsesss peibis.ibyidifacte ontisiam astcoy ot Wﬂmmrym@zm In this
exanpl €, 1 epresnl AdRNSuAlo L TRdLAGRNL N R0 AR ALLARAST LY
representati on group. i's, representations wt

characteri st |ffé®d¢mi§fiﬂ5é? fvmm@\qnhmy desedhr eyt héfﬁmisgthdﬁrp»gmi%h4pr ovi des
for sinplifiedsnetwark handw.dtd Jﬁ&@ﬁﬁké&h@[‘mm}@éﬁﬁ}n Lo e Xaepl e, MPD
202 includes commbn Trepresentation characteristics 204A that I ncludes

i nformation dédcribing common characteristics of repr esentation group 210
and common r %@Eeﬁs\?%@t&&k@ﬁz@ SRAGACLAS bRk &%1@&?\%4% g%ﬁﬁ l.DILNG G RITRD
characteristics repr esentation group 220. The common characteéeristics may
i ncl ude codi rigda(ﬁcfr&mes plehigesraf Migee e %&b@f @ﬂz i«cﬂgd vfleq faEpleeprsegaatat i ons,

such as a COdﬁQmapthJ kiR ke %‘Yi%llcqoifé, tﬂl%fhggfi{ﬁﬁ ak@bm{vm Ith rements,
representations Ihn the representation conform pixel resolution, frame
rate, or ot heyuck pFastorigics sey égdfmnﬁr’ébvé@eﬁf‘ﬁf’iﬁdﬁé thongh 981 dFth isgvé or dance

wi th the techniQuesithe LALDdrseh OSHI® zr,bb@&qu;a@@mmz%& LGSs IRYridAc! ude a
text type value, a camera angle value, and/or a rating value In addition to
the char act erliyshs EePRfirseifiedien vafigheaddrive of exwtor ey pehydppedisyrgéser i be
characteristi£s..8fq Lext ¢L9.He di spl ayed with the video data (e.g., closed
captioni ng texté% The text type value may describe, for exanple, a | anguage
of the text, [A11%&aeh SncsmrntHed déf menbaassuichyitho: wispbajoressorsst , font
and/or size oOfic,fiRg (ﬁ}%’ﬁeg%u&?&ﬁ&e«%&@é E%l%r(tﬁt') CHhu@fcalNg st ftdes 1191341 The
canera angl e val ue may déscribe a real -world horizontal camera position for
a canera used ¢ &y e mdgpdingartycvahle é%%’féﬁlt@umﬂgy?“’@& nepeave goded vi deo
data of WO 2%2&@2?:15&9RQ[A#%%Q%%%J%Z@@,%@@&%QEﬂi&@@&'{b@'rtﬁgn.{ﬁﬁ!? gsaRtations.
Using the canera angles, a client device may select data fromtw or nore
represent at i gnE TEch i TSP ayEisUBSE AHt iAoy apRire skiebieig 0@y, | to

produce a thr@@zﬁ@%ﬁ asq&@keqﬁ{éga%re@k&m@% @t&%@,w oFB& QL ZoRt k.
real -worl d canera | ocati ons I_Xélena e the client device to sel ect

represent at i dA51H dsivpied dge MPL decraazeiyhdo p piragilay M Ehah: SFHERth in the

t hree-di ”ens'&;ﬂ%k Eﬁ%@%ﬁ;omm&Q@v%f@%ﬁ;h@ﬁ&ﬁsbh %%35%&1'@%5&966 ('RQMTﬁy
describe content suitability for particul’ar audi ences. For exanpl e, in the

United St at esyre HeMibt Ué avdprepiiiecdises oo Bl trsereelldép ttles rati ngs

including G iRéharPOnat 3odeRis RO NG rllnt AR ARAL DREEXAIPLE 1n bihetdngr Uni ted
Ki ngdom the British Board of Filmd assification defines Fatings incl udi ng

U PG 12A, @ssupgdiigtifahevifeien ragevy et Manbieher! tgkdipprecotisch net Repiiol i ¢ of

Chi na ( Tai wanjs (16at-880Ldn9%y 0ok ML LOMe Riut g ohbslbde aggnenahaudi ences

category, a protected category, a parental guidance category, and a
restricted c aF?%tﬁSFi this assumplion may not always be safe.” Therefore, in some exaniples, MPD

102 may include information indicative of a profile to which MPD 102 corresponds.
(8111} There may be a relatively smeall number of profiles to which MPDs may

correspond. Profiles may be supported by levels to address capabilities, similar to the



101361 By providing common characteristics 204 of respective representation
groups, e.g., representation groups 210-220, a client device (e.g., client
devi ce 40yormai2/@ei4ect an appropriate one of represent at iPom/use@apg71230- 220,
based at least in part on the corresp®ndi ng conmon representation
characteristics 204. In the exanple of FIG 4, MPD 202 al so incl udes

i ndi vidual representation characteristics 206A, 206B, 208A, and 208B,
correspondi ng respectively to representations 212A, 212B, 222A, 222B.

| ndi vi dual representation characteristics 206A, 20613, 208A, and 208B nmay

i ncl ude infowmamﬂun“ﬁebﬂbgﬁﬁﬁéiﬁﬁeméwﬂéﬁa@aékeﬁiBWF@QJ@ﬁH%ebﬂ@bentations
212A, 2128, 2}3‘% 0@1%&1 st 1&%‘1%&%&8@4 fﬁyh\, 1t iGHAERS aﬂ%a%é all
characteristics exanp , I ndi Vidual representation characteristics
206A, 206B, Z208%#, m@iﬁ@f 2"@%%&90rimisué@mwﬁ%}%nﬁﬂnadpgiﬁf@pme&‘éiwast fove of
bitrates for Lespachi¥e &S 10l SRLESENE Bkd0 kah A 222B.
101371 Represé%tgﬁléh%%hf a feﬁ?é@gﬁt%g?oﬁ Srgﬁﬁgﬁééj%é co%?fﬁ%%ed nmut ual | y
excl usi ve, | mohatcorfmyedimiptieprégentonihdécaiame’ Goproeitior(thalEDyvivdess sane

| anguage audigppahe phrold kbl LELEAL SACOHNGLAN, ORI PALREL er 5. MPD 202
may provide in ornatlon or selecting one of representatlon groups 210- 220,
eg., common riepresentiat i ©nZtharidbe Mgt | € 1204 mIPhpsthe pfodiknfat MER may

i ncl ude i nf or gat.on, \plicakhyeatlss WhabRA0, & CLigRL can decode and render a
gi ven representation I's manner, the client device may renove from
con5|derat|odﬁf@%ﬁegeﬁﬁa%n@hﬁﬁﬁhbimﬁﬁéwbhpénﬁﬁ@ewgcedﬁ@mpﬁ@ﬁ&aﬁhe of

decodi ng and/or..Lgndesih anﬁ%ﬂﬁﬂkrﬂ&'dm b@lrésg%d qu\éx' %@u A0n TN B8 &Gk

sui tabl e representation group can be decode nd render ed, then sel ect
a represent atioW & e mwg“wwpmm@@d Agrpfiengy be aretidwside damdnd dt h

avail ability, Lm‘sgigllg{tg%li%%‘g(?@ 411‘1@?@11111/119& 160 3%&1}%%1%§%u& !‘(glﬂ’gﬁ devi ce 40
may al so be doni I gured user preferences for , rating, |anguage,
and/ or depth\ﬂA@@@W@ﬁ%UH¢ﬂ6é$YEh¥Péév%é@iM®hﬂﬁyﬁa£§ba@@M@ﬁPQGM% or nore
represent ati n 0 QURSSUGRI AL hBRreekeched, g AURS.GRRT.01 MALQ the user
preferences. di1ent device 40 nay then select a subSet of available
represent at i ond'gi LRS! ddvaroteaneterdpl ayed concurrently When client device
40 is only cq@m& @n@ﬁ;s%w’%?ﬂ@ﬂwﬂ 2R08 M EWeh 6L av&n;mqﬁe/lf%r&%f&ﬁ% ghect to
retrieve data only fromone representation. Ont her nd, when client
device 40 is %t‘é@rﬂé@ﬁe\ﬁﬁ'@wﬂeFneﬁﬂIfoim’Ri'i)ewdﬁéﬁ&Eﬂdea‘m@ﬁioéﬁ"émﬂéwlﬁé’f 40 may
retrieve datQmaﬁgﬁk%“QﬁQ$%@Q%%sB%@&@Q&Q&ﬁ&%@@ﬁdﬁé@ﬁBQ%tf@%@%@§§!eCt'ng one
or more representation groups, client device 40 may sel ect presentations
fromthe reprisg@nealfen gﬁ?@mp@vlﬁa%@rmﬁmfédlgdmeaf/ cltamcé%wﬁvmk bandwi dt h.
As avail abl e fetwork, Ji?@‘@qw@gkbe SRANRGESD (& Grijor HOEHRABRSHOk 19@‘%@@1@@5)
client device 4 may adj ust sel ections of representations fromthe

repr esent at i ohgHwUEserEbalbapronfamnire reRangl ABlenetveRih pabid cetios

condi tions. q)djy%l-iﬁ(ﬁg;ea’tcd% b eV eV E8u 4 0r the MPD. Thus, a clierd device may be
configured to retrieve a portion of MPD 102 mcluding mformation relating to the
“Profiles” attribute before retrieving additional data of MPD 102, Alternatively, profiles
may be indicated as a parameter in the MIME type of the MPE. For example, profiies
“X, Y, and 27 may be signaled in the fellowing fashion:

video/vnd.mpeg. mpd;profiles="30Y,2.”

18114} In some examples, MPD 102 may refer to data of external periods (also referred
1o as remode periods). A period generally corresponds to a particular temporal section of
multimedia content. Each period may include one or more representations, such as
representations 110120, An external period, however, may be inserted within or
between periods of multimedia content 100, The external period may include
multimedia data in addition to multimedia data of the multimedia content. For exampile,

external periods may fnchude advertisement data,



may al so change representation selections if user preferences or device
capabilities (e.g., decoding and rendering capabilities) change. 101401
Common r epoesEviai4oon characteristics 204 may correspon®Crass2011/047125
Representati onG oup XM. el enents of MED 202, in some exanples. |ndividual
representation characteristics may correspond to sub-el enents of
correspondi ng R epresentati onG oup el enents of MPD 202, in sone exanpl es.
101411 By groupi ng common characteristics of representations

t oget her, various optim zations may be achi eved. For exanple, nmany

repr esent at i dfisiSidtyriiavey bhdetwadby hal dastothatviaticotst tar dstierisd oThus,

i ndi vi dual l'y I in

subst anti al d&gg@%g€$%%&?ﬁﬁ@ﬁ%@@%ﬁ&é&ﬁq&@ &DQHE%gg%ggyg%ﬁggg%dd|V|duaIIy
Many client deupddsaaMéDoonftinguFeadiveecrdicescamdaithonvedddPvaporicty of the MPD
that is receiyed.. r f 0 s ortion of
the MPD t hat d\{ﬁ é{glggr??n “gﬂ%igcethg S)E:ghl 3@? gH%r gﬂté{/gglrsgaﬁ gg‘%?gp‘?r’ gg%(ﬁt ation

G oup is di scatidedioptifievgdeicarntcediats Bbaraygd Halreloges masdlse be eededBLS

i nformation cyrr.ently d%r%ﬁ?&%od's 'ﬂm\g Q? w,( %%ngétq }‘nefrﬁgg L&epgl‘loﬁcar ded
representation or representation gro [i'ent device may al so avoid
unnecessary u@d@megﬁdﬁitwmpgsﬂ%ﬁhdﬁ)ieﬁdﬁhbﬂbéUU%d@té&dﬂﬂequeﬁhh% duri ng,
e.g., real- ol m@a’n& ﬁ&ﬁ%ﬂp 0G5 @fc ¥ dé;gm ARk and Qb ki ve, BoRNEALS- Even i f
redundanC|es i D were elimnate I ent devi ce 4 d still need
to parse the tﬁfuf:tfnemno—eﬁm&dmt@mﬁtﬁeanw retomsts wet domwgraphic ghormaiormast e a
signi ficant apoun mggm(ggputlng time. 10142] FIG 5 is a conceptual diagram
illustrating anot exanpl e mul ti nedi a content 250, in which MPD data is
separat ed int éﬂﬁéﬁ'ﬁ?@idé byov thvomiesfagcxaems wuet lﬁ@pne@éﬁ@amﬁéoh gy ided in

2012/ 021540PG]f Hﬁgg’t’lﬁ]d@g&l%g-g& a§$m)gd’ }Q!t'ng*« o’erﬂiﬁrh%pwﬂteﬁtoﬁ&ﬁQEnd%@ig Ry
correspond to nultimedia content 64 (F 1), or anofher nultinmedia content
stored in nenﬁ?ymﬁﬁfeﬁﬂﬁﬁﬁﬁm¢kular a nanlfest file for multimedia content
250 includes | MPD portion ZSQXBﬂ@ﬁmﬁ@gg@gﬁﬁih%mﬂgg&gdes data related to
representat|on groups l.n._t.h exa rtion. 252 includes
represent atiion” Fou _data 254A ahd 5@13 (reo e§éﬁTd1W’H”dF6ﬁo dat a 254),
whi ch corr espond&°t'g*#-espect i ve Tepresent at i on“gfGiiie=2 707" 280, _as
illustrated by &ffBWs™ pointing ffomn representaffdﬂmdfddﬁmdéﬁ ¥U984 tlo
respective representation._groups.280. 101431 | A"t Hi'S eXanyl e, "
represent atiion grotpdatra254A i hcl udes| r ePr esBntaromn ‘G e “Eonton
characteristics 256A and | ocation of MPD porti 8A* 3 “the representation
group 258A. That®segmif@Geati on |of " MPD™“porti on { 8¢ 'ThHe reptesetati on group
258A indicaties the location off WO portion for|Pfepreséntati on group 260A.
Location of TVFPB*p&rtion for |t hé representat i i group ‘258A<way=ecorr espond,
for exanple, to a URI or URL of MPD portion forsrepresertati on group 260A.
Simlarly, representation group data 254B includes representation group
conmon charac cs 25613 and .| ocat | D portion for, the
representat|d>?g¢§% “i%ﬁﬁ%‘ﬁ%gfﬁg§ Sﬁﬁ“ﬁgﬂ?;Hﬁﬂﬁwdg?fFdﬁ“?%{@?gﬁWgéentation
group 260B. lRiidd]lec ¥PRipqrtibdnsifiRr. F@ﬁhe@eeﬂﬁ&bmangnmupmaﬁﬁﬁkmmrIudes

i nformation represent tlve of rLStIC of .S epresentations
J7on 57213 (FRUPESEh T En e 5T B Faidh ol eI RIS IGUD SIBHRET [ar 1y,
MPD portion fmm%n@@mﬁﬁemﬁaﬁﬂpﬂugﬁ0@@&@@08%“&ﬂﬁhﬂﬂ$$mmk@ﬁmmm&m%hﬁe

representative of characteri st GSPec |&hgvgggmﬁlgg%g;M$%§H%§§f% 28213

Qs ijernal of Itma 011
(repr esent at i GRS FERY° BFFFEBTRETHT & Ps“franner, a

client deV|cenmsuﬁhnaswcﬂbeﬁmwdgmmbe@ﬂ@hmna deter divite feRadppoopet at e
; ZB; Zggm ZE : 3)2;1%"&9101? ffvé@ursl]b N %e o ontf éuru? ofc vmmmg% etsc,hel‘v‘\{dc, Supgrﬁé I\tﬂﬁﬁ,{ for \é: Ingn i
devi ce 40 mouhdnmemur@t&xbvmmtdﬂeedehamndmdmsphamﬁMA@eemdnmgIy, client
devi ce 40 may, 0181'\/3 Ingt ! etsrlal gVI ? Sa cmv‘m 11 'm(Ea 1 cusl IdlCOt her\M S?hj ust be

di scarded. |npartiedfarsy er* % 1K 5Uene"of "or e Tepresentati on groups
i ncl udi ng rephe&emﬂg@nmmafﬁh@l can be decoded and rendered by client device
f’gbr g!sleﬁ[]ta t Idce)i}glﬁ&f In t%l\ it mgfr tlilr Ite\e%i? iugp diyd‘nE HX\WBTC m Osu%g‘tn\?matmlpse mrwg‘gaelﬁlt gff gg
groups that Gmﬁthﬁtemtx meo{}ﬁam@eﬂ]eymme@mdedh@ndi MPE’r@ﬂ:deﬂed:omyntmhaye nt device
40. 101461 Data of nultinmedia content 250 may general ly correspond
substantially to respective elenments of multinedia content 200. However,
mul ti media content 250 may sinplify hierarchical downl oad of WO data for

mul timedia content 250 by client WD 2012/ 021540PCT/ US2011/ 047125 39




devices. For exanple, rather than retrieving a full manifest file, which
may include signaling data for all representations, a client device may

si nply devernizeisane or nore representation groups, themrCraiseéiewe7iche MPD
portions corresponding to those repreX®entation groups, wthout retrieving
MPD portions corresponding to other representation groups that would not be
retrieved by the client device (e.g., because the client device does not
support decodi ng and/ or rendering procedures to decode and display the
representations.). In this manner, the data of nmultinmedia content 250 may
m ti gat e i nefifileiconcird sceofs, unihetvass ey %@@mﬁe@di‘fﬁgmaﬁdwphwdrq@ The01471

Tabl e 2 bel owy ) | L to 4@ , such
2 WP 205 of B G SaPor AR par From Bay o AR IR O

char act eri st i«iditiof. tmélmdéis@wmm oy bgr@ém picre@otwmbin.r 5@151?‘@9@ Atevicon
characteri st 'p9§w%g%n( GG é‘%%méﬂ)d{}&r é E£38N &t\b&!&ﬁ WOMR 2CQETTR o

characteristics ornatte ing to the structure of Table 2.
TABLE 2 | (epriesisersie eé@r%@npelﬁrmmem%aaéﬂd@ﬁé‘rwmemm%dh@mmmmim| on ofa

Represent ati Ouralrggf(@ ¥R Rep Ffﬁé&[ﬁ‘&t%&lI(’?&@i@\%&ﬁ@&léni l’da? tdlfg;, d@eﬁc@iﬁ@ LE?&L@Q»‘Q
time, the access location, the user, and the hike. Server device 60 may be configured to
only provide the URL of the live service after the advertiserent has been conpleted, to
ensure that the advertisement is seen.

[8119] FIG. 3 is a block diagram illustrating elements of an example video file 150,
which may correspond to a segment of a representation, such as one of segoents 114,
124 of FIG 2. Each of segments 114, 124 may mclade data that conforms substantially
to the arrangement of data ilhustrated in the example of FIG 3. Similarly, segments of
FIGS. 4-7 discussed befow may also conform substantially to the structure of video file
150. As described above, video files in accordance with the 18O base media file format
and extensions thereof store data in a series of objects, referred to as “boxes.” In the
example of FIG 3, video file 150 includes file type (FTYP) box 152, movie (MOQOV)
box 154, movic fragmend (MOOF) boxes 162, and movie fragment random access
{MFRA) box 164,

[8128] File type (FTYP) box 152 generally describes a file type for video file 150, File
type box 152 may include data that identifics a specification that describes a best use for
video file 150, File type box 152 may be placed before MOOV box 1534, movie
fragment boxes 162, and MFRA box 164,

{8121} In some examples, a segment, such as video file 150, may inclode an MPD
update box (not shown) before FTYP box 152, The MPD update box may include
information mdicating that an MPD corresponding to a representation including video
file 150 is to be updated, along with information for updating the MPD. For example,
the MPD update box may provide a URI or URL for a resource to be used to update the
MPD. As another example, the MPD update box may include data for updating the
MPD. In some examples, the MPD update box may immediately follow a segment type
{STYP) box {not shown} of video file 150, where the STYP box may define a segment
type for video file 150, FIG 7, discussed in greater detail below, provides additional

information with respect to the MPD update box.
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18122} MOOV box 154, in the example of FIG 3, includes movie header (MVHD) box
156, track (TRAK) box 158, and one or more movie extends (MVEX) boxes 161, In
general, MYVHD box 156 may describe general characteristics of video file 150, For
example, MVHD box 156 may include data that describes when video file 156 was
originally created, when video file 150 was last modified, a timescale for video file 150,
a duration of playback for video file 150, or other data that generally describes video
file 150.

181231 TRAK box 158 may include data for a track of video file 150, TRAK box 158
may include a track header (TKHD) box that describes characteristics of the track
corresponding to TRAK box 158, In some examples, TRAK box 158 may inchide
coded video pictures, while in other examples, the coded video pictures of the track may
be included in movie fragments 162, which may be referenced by data of TRAK box
i58.

1#124] In some examples, video file 150 may include more than one track.
Accordingly, MOOV box 154 may inclade 2 sumber of TRAK boxes equal to the
number of tracks in video file 150, TRAK box 158 may describe characteristics of a
corresponding track of video file 150, For example, TRAK box 158 may describe
temporal and/or spatial jnformation for the corresponding track. A TRAK box similar to
TRAK box 158 of MOOV box 154 may describe characteristics of a parameter set
track, when encapsolation unit 30 (FIG 1) includes a parameter set track in a video file,
such as video file 150. Encapsulation unit 30 may signal the presence of sequence level
SEI messages in the parameter set track within the TRAK box describing the parameter
set track,

[8125] MVEX boxes 160 may describe characteristics of corresponding movie
fragments 162, e.g., to signal that video file 150 mchudes movie fragments 162, in
addition fo video data included within MOOV box 154, if any. In the context of
streaming video data, coded video pictures may be included in movie fragments 162
rather than in MOOV box 154, Accordingly, all coded video samples may be included
in movie fragrents 162, vather than in MOOV box 154,

18126} MOOV box 154 may include a3 number of MVEX boxes 160 equal to the
number of movie fragments 162 in video file 150. Each of MVEX boxes 160 may
describe characteristics of a corresponding one of movie fragments 162. For example,
cach MVEX box may include a movie extends header box (MEHD) box that describes a

temporal duration for the corresponding one of movie fragments 162,



and aributes 0,1 O Representation, Describes the Representation attributes
that are specific t.or this Representation representationListURI A 0..NO
URI that woint202180a docunment that contains a |ist of Reprasemiaiilehns.
101481 The XM. bel ow provi des exanpl e8 of Representati on G oup el enents of
MPD data structure: <Representati onG oup annotati on="ex0"

annot ati on2="ex1"> <representationL is tURI =" 7+:1/exae .comre
nesentations | nf">

181271 As noted above, encapsulation unit 30 may store a sequence data set in a video
samplie that does not include actual coded video data. A video sample may generally
correspond to an access unit, which is a representation of a coded picture at a specific
time instance. In the context of AVC, the coded picture include one or more VCL NAL
umits which contains the information to construct all the pixels of the access unit and
other associated non-VOL NAL units, such as SET messages. Accordingly,
encapsuiation unit 30 may inchude a sequence data set, which may include sequence
fevel SEI messages, in one of movie fragments 162, Encapsulation unit 30 may further
signal the presence of a sequence data set and/or sequence level SEI messages as being
present in one of movie fragments 162 within the one of MVEX boxes 160
corresponding to the one of movie fragments 162,

[8128] Movie fragments 162 may inclade one or more coded video pictres. fn some
examples, movie fragments 162 may include one or more groups of pictures (GOPs),
cach of which may fnclude s number of coded video pictures, ¢.g., frames or pictures,
In addition, as described above, movie fragments 162 may include scquence data sets in
some examples. Each of movie fragments 162 may include a movie fragment header
box (MFHD, not shown in FIG. 3}. The MFHD box may describe charactenistics of the
corresponding movie fragment, such as a sequence number for the movie fragment.
Movie fragments 162 may be included in order of sequence number in video file 150
[#129] MFRA box 164 may describe random access points within movie fragments 162
of video file 150. This may assist with performing trick modes, such as performing
secks to particular temporal locations within video file 150, MFRA box 164 15
generally optional and need not be included in video files, In some examples. Likewise,
a client device, such as client device 40, does not necessartly need to reference MFRA
box 164 to correctly decode and display video data of video file 156, MFRA box 164
may nclude 2 number of track fragment random access (TFRA) boxes (not shown)
equal to the mumber of tracks of video file 159, or in some examples, equal to the
number of media tracks {e.g., non-hint tracks} of video file 150

16138] In some examaples, movie fragments 162 may inclade one or more 1DR and/or
ODR pictures. Likewise, MFRA box 164 may provide indications of locations within
video file 150 of the IDR and ODR pictures. Accordingly, a temporal sub-sequence of
video file 150 may be formed from IDR and ODR pictures of video file 150. The
temporal sub-sequence may alse include other pictures, such as P-frames and/or B-

frames that depend from IDR and/or ODR pictures. Frames and/or slices of the



</ Represent ati onG oup> <Representati onG oup annotati on-"ex2" a

| otation2-"ex3"> <repreSClItation stURI ="http ://ww. exanp e. c

onl represwonoizomsaox m /> </ Rep res en t ation G roup> PCO/UBAIM49171TRbI e 3
bel ow provi des an exanpl e set of datas5that may be included for
representations. This data may be provided for individual representations

I n sonme exanples, while in other exanples, all or a portion of the data may
be provided for representation groups, according to, e.g., Table 2 above.

TABLE 3 Representation bandwidth E A Mvlihe This el enent contains a
descri pti on ofmporal sub-sequence may be arranged within the segments such that frames/slices of

the temporal sub-sequence that depend on other frames/slices of the sub-seqoence can
be properly decoded. For example, in the hicrarchical arrangement of data, data used
for prediction for other data may also be incladed mn the tereporal sub-sequence.
Moreover, the data may be arranged n a contimuous sub-sequence, such that a single
byie range may be specified in a partial GET request to retrieve all data of a particular
scgment used for the temporal sub-sequence. A client device, such as client device 40,
may extract a temporal sub-sequence of video file 150 by determining byte-ranges of
movie fragments 162 {or portions of movie fragments 162) corresponding to IDR and/or
ODR pictures. As discussed in greater detail below, video files such as video file 150
may include 2 sub-fragment index box snd/or a sub-track fragment box, either or both of
which may include data for extracting a temporal sub-sequence of video file 150.

(8131} FIG. 4 is a conceptual diagram illustrating an example moltimedia content 200
including MPD 202 and representation groups 210-220. Multimedia contont 200 may
correspond to ronitunedia content 64 (FIG. 1), or ancther nwiltimedia content stored in
memory 62. In this example, representations of multimedia content 200 are arranged by
representation group. That 1s, representations with a common set of characteristics may
be formed into a representation group, which provides tor simplified network bandwidth
adaptation.

(8132} In this example, MPD 202 includes common representation characteristics 204A
that includes information describing common characteristics of reprosentation group
210 and common representation characteristics 2048 describing common characteristics
of representation group 220, The common characteristics may include coding and/or
rendering characteristics of the representations, such as a codee, profile and level of the
cadec to which the representations in the representation conform, pixel resolution, frame
rate, or other characteristics of represcntations.

18133} In accordance with the techniques of this disclosure, the characteristics may
include a text type value, a camera angle value, and/or a rating valoe in addition to the
characteristics discussed above. The text type value may describe characteristics of text
to be displayed with the video data {e.g., closed captioning text). The text type value
may describe, for example, a language of the text, a location on the sereen at which to
dispiay the text, font and/or size of the text, or other characteristics of the text.

(8134} The camera angle value may describe a real-world horizontal camera position

for a camera used (either physically or conceptually) to generate coded video data of



I a Representation. m ni nrum bandw dt h of a hypotheti cal constant
bitrate channel in bits per second (bps) over which the representation can
be del i vawodowurissohat a client, after buffering for exacwlusemio$tiesfi TTi ne
can be assured of having enough data ¥or conti nuous pl ayout.

texttype caneraangle A A

corresponding representations. Using the camera angles, a client device may select data
from two or more representations to be displayed substamtially simultancously, e.g., to
produce a three-dimensional video playback effect. The horizountal real-world camera
locations may cnable the client device to select representations to increase or decrease
the relative amount of depth in the three-dimensional playback of the video data.

{8135} The rating may describe content suitability for particular audiences. For
example, in the United States, the Motion Picture Association of America defines
ratings including G, PG, PG-13, R, and NC-17. As another exaraple, in the United
Kingdom, the British Board of Film Classification defines ratings including U, PG, 124,
12, 15, 18, and R18. As yet ancther example, in the Republic of China (Taiwan),
categories of motion pictures include a general audicnces category, a protected category,
a parental goidance category, and a restricted category.

(8136} By providing common characteristics 204 of respective representation groups,
o.g., representation groups 210-220, a client device (e.g., client device 40) may sclect
an appropriate one of representation groups 210-220, based at least in part on the
corresponding common representation charvacteristics 204, In the example of FIG. 4,
MPD 202 also includes individual representation characteristics 206A, 2068, 208A, and
2088, corresponding respectively to representations 2124, 2128, 222A, 2228,
Individual representation characteristics 206A, 2068, 2084, and 20818 may include
mformation representative of characteristics of representations 212A, 2128, 2224,
2228 not indicated by common representation characteristics 204, For example,
individual representation characteristics 206A, 2068, 2084, and 2088 may include
information representative of bitrates for respective ones of representations 2124, 2128,
222A,2228.

{8137} Represcntations of a representation group may be considered mutually
exclusive, in that they may represent the same content (same video, same language
audio, etc.) with different encoding or other parameters. MPD 202 may provide
information for selecting one of representation groups 2106--220, e.g., common
representation characteristics 204, This information may inchude information indicative
of whether a client can decode and render a given representation. n this manner, the
client device may remove from consideration representations that the client device is
incapable of decoding and/or rendering.  Accordingly, client device 40 may select 3
suitable representation group that can be decoded and rendered, then sclect a

vepresentation from the group based on, e.g., network bandwidth availability.
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16138} Chent device 40 may also be configured with user preferences for, e.g., rating,
language, and/or depth. Accordingly, chient device 40 may also select one or more
represeniation groups such that the selected groups conform to the user preferences.
Client device 40 may then select a subset of available representation groups that can be
played concurrently. When client device 40 is only capable of displaying one view,
client device 40 may elect to refrieve data only from one representation. On the other
hand, when client device 40 is stereo view or multiview capable, client device 40 may
retricve data from two O more representations,

181391 After selecting one or more representation groups, client device 40 may select
representations from the representation groups based on, e.g., available network
bandwidth. As available network bandwidth changes {¢.g., increases or decreases),
client device 40 may adjust selections of representations from the representation groups
to adapt to the changing network bandwidth conditions. Of course, client device 40
may also change representation selections if user preferences or device capabilities (e.g.,
decoding and rendering capabilities) change.

18148} Common representation characteristics 204 may correspond to
RepresentationGroup XML elements of MPD 202, 10 some examples, Individual
represeniation characteristics may correspond to sub-clements of corresponding
RepresentationGroup clements of MPD 202, n some examples.

(8141} By grouping common characteristics of representations together, various
optimizations may be achieved. For example, many representations may have the same
vatues for various parameters. Thus, individually signaling characteristics in the MPD
may result in substantial duphication inthe MPD to signal characteristics individually.
Many client devices are configured to discard the vast majority of the MPD that is
received. There could therefore be optimization in the portion of the MPD that the
client device receives. Morcover, 1f a Representation Group is discarded, the chient
device may have no need to access information currently present in the MPD (LR Ls,
ote. ) for the discarded representation or representation group. The client device may
also aveid unnecessary updates of URLs, which tend to be updated frequently during,
e.g., real-time network streaming of video data for live events. Even if redundancies in
the MPD were climinated, client device 40 would still need to parse the foll MPD after
receipt and reconstruction, which may waste a siganificant amount of computing time.
(6142} FIG. S 15 a conceptual diagram iHustrating another example multimedia countent

1,
250, in which MPD data 1s separated into various portions for various representation
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multimedia content 250 includes MPD portion 252, which gu}craily includes data
related to representation groups. In this exarple, MPD portion 252 jucludes
representation group data 254 A and 2548 (representation group data 254), which
corresponds to respective representation groups 270-280, as ilustrated by arrows
pointing from representation group data 254 to respective representation groups 2706
280.

16143} In this example, representation group data 254 A includes representation group
common characteristics 256A and location of MPDE portion for the representation group
258A. That 1s, focation of MPD portion for the representation group 258A indicates the
location of MPD portion for representation group 260A. Location of MPD portion for
the representation group 258A may correspond, for example, to a URT or URL of MPD
portion for representation group 260A. Similarly, representation group data 254B
includes representation group comon characteristics 2568 and location of MPD
portion for the representation group 2588, corresponding to MPD portion for
representation group 2608,

(8144} MPD portion for representation group 260A includes information representative
of characteristics of specific representations 272A, 2728 (vepresentations 272) of
representation groop 270. Similarly, MPD portion for representation group 260B
includes information representative of characteristics of specific representations 2824,
2878 {reprosentations 282) of representation group 280.

181438} In this manner, a client device, such as client device 40, may determine an
appropriate representation group from which to retrieve data, without receiving
represemtation-specific signaling data for representations that client device 40 would not
retrieve, decode, and display. Accordingly, client device 40 may avoid retrieving excess
data that would otherwise just be discarded. In particular, after selecting one or more
representation groups including representations that can be decoded and rendered by
client device 40, client device 40 may retrieve ondy the MPD portions for the sclected
representation groups, without retrieving MPD portions for representation groups that
ceuld not be properly decoded and/or rendered by client device 40.

{8146} Data of multimedia content 250 may generally correspond substantially to
respective elements of multimedia cordent 200, However, multimedia contont 250 may

simplify hierarchical download of MPD data for multimedia content 250 by chent
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Represent ati an aIternatePIavoutRate
RepresentationGroup N LW | M | This element containg a description of a

Representation Group

RepresentationGroupAtir Last of Describes the defanlts for this group.
Flements may include profile information.
and
Atiributes
Representation E 0.N | O | This element contains a description of a

Representation,

EepresentationAtiribnt List of 0,1 | O | Pescribes the Representation attribuntes

Elements that are specific tor this Represeutation
and
Attributes
representationlistURI A 0.N | O | URI that points to a docuraent that

coutains a list of Representations.

[68148] The XML below provides examples of Representation Group elements of an
MPD data stroctore:

<Representation(Group annotation="¢x{)” annotation?="¢x1">
<representationListURI="hitp//www. gxanple.convrepresentations L xad/>

</RepresentationGroup>

<RepresentationGroup annotation="ex2” annotation2="gx3">
<representationlistURI="http//www. example com/representations2.xml/>

</RepresentationGroup>




Tenporal S ubSequence AE O ... N O O Specifies the maxi mum pl ayout rate as
a nultiple of the regular playout rate, which this Representation supports
wi th the wameixecsader profile and | evel requirenents asPChaSpanmailzpl ayout
rate. Specifies that this Representat40on contains a 42

16149} Table 3 below provides an example sct of data that may be included for
representations.  This data may be provided for individoal representations in some
examples, while in other examples, all or a portion of the data may be provided for
representation groups, according to, ¢.g., Table 2 above.

TABLE 3

Representation E LN M | This element contains a description of

a Representation.

bandwidth A M | The minimum bandwidth of a
tivpothetical constant bitrate chanunel
in bits per second {(bps) over which
the representation can he delivered
such that a client, afier buffering for
exactly minBufferTime can be assured
of having encugh data for continuous

playout.

texttype A O | identifies the type of the text. Options
are:

sub-iitle

closed-captioning

<gther to be identified>

cameraangle A O | provides the camera angle. Pure

anuotation, ¢.g. main, md-Held

9

players view

)
Z

Rating provides rating information

o
.

Schemelnformation E O | This element gives the information
about the used rating scheme. The
clement can be extended to provide

more scheme specific information.

schemeldUri A (| Provides an absolute URL 1o identify
the scheme. The definition of this

clement is specific to the scheme

eraployed for rating.

1#158] In some examples, data for representation groups and data for individual
representations within such groups may be presented within an MPD, such as MPD 202,
with a hierarchical relationship. That is, individual representations may be signaled as
child clements to a corresponding representation group element of, e.g., MPD 202,

Likewise, for MPD portion 252 and MPD portions for representation groups 260,



tenporal sub-sequence that can be easily accessed by byte ranges using the
i nformati on of the Sub-Fragnent Index ('sfix) Box. franeRate A M Specifies
t he franmewopabe/@issbhe tenporal subsequence. bandw dth PCI/USp@gioiiies t he

m ni nrum bandw dt h of a hypothetical cdnstant bitrate channel in bits per
second (bps) over which the tenporal subsequence can be delivered such that
a client, after buffering for exactly m nBufkrrinme can be assured of having
enough data for continuous playout. altenatePl ayoutRate

individual representation characteristics 262, 264 may correspond to child elements of
representation group common characteristics 256.
(8151} FiG 6 is a conceptual diagram illustrating another example multimedia content
300 that may be used to support trick modes. Multimedia content 300 may correspond
to multimedia content 64 (FIG. 1), or another multimedia content stored in memory 62.
In this example, MPD 302 inclodes representation information 304, which may include
temporal sub-sequence information 306, Representation information 304 inchudes
characteristics of representation 310, in this example. Representation 310 includes
segments 312A-312D (segments 312}, In this example, each of segments 312 inchudes
a respective sub-fragment index box 314 and random aceess point (RAPY data 316, In
other cxamples, some segments may include no random access points, while some
segments may melade multiple random access points. Random aceess points may
mclade IDR or ODR pictures.
14152} Clieni dovice 40 may exiract a temporal sub-sequence from representation 310,
For example, client device 40 may exiract cach of RAPs 316 to form a teroporal sub-
sequence of representation 310. Alternatively, chient device 40 may retrieve a subset of
RAPs 316, such as RAPs 316A and 316C, or 316A and 316D. By retrieving and
playing back only random access points 316 (or subsets thereof), clicnt device 46 may
play representation 310 m a trick mode, e.g., fast forward or rewind. Similarly, chent
device 40 may skip or seek 1o a particular one of random access points 316 to begin
playback from a requested temporal position.
181531 Multimedia content may inclode either or both of temporal sub-sequence
mformation 306 and/or SFIX boxes 314 to indicate information for trick modes.
Temporal sub-sequence nformation 306 may include a “Trick Mode” clement of MPD
302, such as that defined by Table 4 below:

TABLE 4

TrickMode E 0,1 O | Provides the information for trick mode. It
also mdicates that the Representation may be

used s a trick wode Represeuntation.

alteruatePlayoutRate A O | Specities the maximum playout rafe as &
multipie of the regular playout rate, which this
Represeutation supporis with the same
decoder profile and level requirements as the

norreal playont rate,

TemporalSubSequence E {1 0...N| O | Specifies that this Representation conlains a




A O Specifies the maxi mum playoff: rate as a nmultiple of the regular

pl ayout rate, which this tenporal sub-sequence supports with the sane
decoder pwof2oi2e2asad | evel requirenments as the nornal pi ®¢oaiS201a0¢7125 101541
In the exanple of Table 4, the Trick ®bde el enent includes a Tenpor al
SubSequence el enent that specifies that a corresponding representation
contains a tenporal sub-sequence that can be accessed by byte ranges using
i nformati on of sub-fragment index boxes 314. RA Ps 316 nay correspond to
portions of movie fragnents, such as novie fragnments 162 illustrated in
FIG 3. [01551 Sub-fragment |i ndex boxes| ‘Swarergysegyerekata Fegdscri be byte
range | ocatiions of random a¢ces$s point s «31k6:40f heoimeespandinngmsegrent s 312.
I'n general, sub-fragment index boxes 314 nay.appean.eftehpa. segnent index
(SIDX) box (pet—shownin-Fl-G—6)—ofise s-312_and- -de- e fragnent
prefix sizes for™fbvie fragméhts refiel enE&d™i ¥ ‘THe™F MSESTERMY pr ecedi ng
segnent index box. Table 5 bel ow provi desi*properti es of an exanple SFI X
box. TABLE 5SUb-t@gient Tndex| BoX PropehtdesiBaxmhypeSklXiLontal ner None

Ni andat OryNO Q'janti tyme per Segrrent I ndﬂ%ﬁ&h@%é sonyt\;Qt bitrate chanuel  bits
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per second (bps) over which the temporal sub-
sequenice cat be delivered such that a client,
after buffering for exactly minBufjerTime can
be assured of having enough data for

continuous playout.

alternatePlayoutRate | A O | Specifies the maximum playout rate as &
ranitiple of the regular playout rate, which this
femporal sub-sequetice supports with the same
decoder profile and level requirements as the

normal playout rate.

(8154} In the example of Table 4, the Trick Mode element includes a Temporal
SubSequence clement that specifies that a corresponding representation contains &
temporal sub-sequence that can be accessed by byte ranges using information of sub-
fragment index boxes 314, RAPs 316 may correspond to portions of movie fragments,
such as movie fragments 162 illustrated in FIG. 3.

16155} Sub-fragment index boxes 314 may generally describe byte range locations of
random aceess points 316 of corresponding scgments 312, In general, sub-fragment
index boxes 314 may appear after a segment index (510X box {not shown in FIG. 6) of
segeents 312 and provide movie fragment prefix sizes for movie fragments referenced
m the immediately preceding segment index box. Table 5 below provides properties of
an example SFIX box.

TABLE 5—Sub-Fragment Index Box Properties

Box Type SFIX

Container None
Mandatory No

Quantity Oue per Segment Todex Box




101561 The pseudocode bel ow provi des an exanpl e syntax for Sub-Fragnment

| ndex Boxes 314: aligned(8) class Subfragnenti ndexBox extends

Ful I | 3oxIwet2nr2/0205400) unsi gned int(32) fragment count; ®aFASYEd4TIRE ( 8)
sub_fragnent _eount., for( 1i=0; i < fr&gnment_count;) for(j=0:] < sub
jragment _count-1;) unsigned int(32) prefix _size; 101571 The descri ption
bel ow provi des an exanple set of semantics for the syntax described above:
fragnent count specifies the nunber of fragnents for which sub-fragnent
information is specified in this box_ This nust be equal to the nunber of
fragnment ref dféiiddse provddeedd hvlvediratidds yn prespédivngr 8¢ GnehtegiopdéxieBox.

subj ragment _ceunt s gpeci fies the nunber of sub-fragments per fragnent prefix
size specifies the size of the prefix of fragnent i occupied by
sub-fragment 3. 10E58F {4 Sadereidnetst in the alternative, a sub-track
fragment box may besisncluded b segnments 312. Whereas the sub-fragnent

i ndex box may provide @yg@&&bbqgg&@agbpn that can be retrieved by client
device 40 along with anqggne&g &rinribo§ i n advance of requesting nedia
data, the sub--fragment {hdex Box Ty~ provide information for client device
40 to construct byte riahigeé rEHOEsrE™wWhHith target subsets of fragment data,
for exanple, tenporal soliicayersipd®lsdd-1.fhe Sub- Track Fragnment box may
specify a re-ordering of fthesamlexdata of the track fragment, such that

t he sanpl es of each sub-track fragnment precede all sanples that appear only
i n higher sub- traék fragnents. Sanples of a sub-track fragment that do not
appear in any | ower sub-track fragpent may be pl aced contjguously wthin
the file (e.d?S7 TéofFesponariay Pi?ﬁé“i%‘fﬂ %‘é@ﬁf’éﬁ‘t’@f Proptigsdonthesya&idie or der as
they appear if«&fesdfagk Run box. This may allow for sanples to be stored
in order of tenporal scalablllgy ayer within the track fragnent. Wen this
box is present théfri%m%y OB ssiipe @ﬁétmr?%@piffmwtﬁéw ‘“}T@i“@bffdﬁmte 6

descri bes prapgkhdiRs iOhedifi i8 - dok atks hlAGIMBRE! B 0¥l of fragment
2012/ 021540PCT/ USZOll/ 47125
references in the immediately preceding Segment Index Box.
sub_fragment_coumt specifies the mumber of sab-fragments per fragment
prefix_size specifics the size of the prefix of fragment 1 secupied by sab-
fragment j.
181588} In addition, or in the aklternative, a sub-track fragment box may be included in
segments 312, Whereas the sub-fragment index box may provide syntax information
that can be retrieved by client device 40 along with 2 segment index box in advance of
requesting media daia, the sub-fragment index box may provide information for client
device 40 to coustruct byic range requests which target subsets of fragmerd data, tor
example, temporal sub-layers.
14159} The Sub-Track Fragment box may specify a re-ordering of the sample data of
the track fragment, such that the samaples of cach sub-track fragment precede all sanaples
that appear only in higher sub-track fragments. Samples of a sub-track fragment that do
not appear in any lower sub-track fragment may be placed contiguously within the file
{e.g., a corresponding one of segments 312) in the same order as they appear in the
Track Run box. This maay allow for samples to be stored in order of teraporal scalability
tayer within the track fragment. When this box is present there may be only one Track
Run box.

161668] Table 6 describes propertics of the sub-track fragment box:



44 TABLE 6- Sub4' rack Fragment Box Properties Box TypeSTRF Cont ai ner Tr ack
fragnment box ("TRAP') MandatoryNo QuantityZero or one 101611 The pseudocode
bel ow i | Iwetnetess4an exanpl e syntax for the sub-track fragmsaeilogn2s

al i gned(8) class SubTrackFragBox extedds Full Box('strf, 0, 0) unsigned
int(8) sub_track_ _.count; unsigned int(16) sanple_count[sub_track _coun 1];
for( i=0; i< sub_track count; i++ ) for ti=0; j < sanple_count[i]; bit( 1)
cur_sub_trak flag; reserved trailingbits;

TABLE 6—S8ub-Track Fragment Box Properties

Box Type STRF

Container Track fragment box (“TRAF)
Mandatory No

Quantity Zexp or one

(8161} The pseudocode below illustrates an example syntax for the sub-track fragment
box:
aligned(R) class SubTrackFragBox
extends FoilBox{(strf”, 0, 0} {
unsigned int(8) sub_ track couont;
unsigned it(16) samplec countfsub track count-1};
for( i=0; 1 < sub_track count; i++)
{
for (j=0; j < sample coumtfi]; j++)
bit{ 1} cur_sub_trak flag;
}
reserved trailing bits;
i
(8162} The description below provides example semantics for the example syntax of the
sub-track fragment box described above:
sub track count indicates the number of sub-track fragments; When this box is

present, the sub_track count can be equal or larger than 2.

sampple_count{i] indicates the mumber of samples in sub-track fragment with an
mndex of i+1. Samples of a sub-track fragment arc considered to be members of
all sub-track fragments with smaller index values,. The number of samples in
sub-track fragment {} is eguivalent to the number of zeros of the first bitstring in
the subsequent loop. The number of samples in sub-track fragment with an index
of sub_track count-1, which is sample_count{sab_track count-1], is equal to the

number of samples in the Track Fragment.

cur_sub_track flag cqual to 1 n the iteration 1 of the outer loop indicates that a

sample belongs to sub-track fragment with an ndex of i+1. This value equal to §



101621 The description bel ow provi des exanpl e semantics for the exanple
syntax of the sub-track fragnent box descri bed above: sub_tracksount

i ndi cat eswohelzmmdzer of sub-track fragnents; Wen this pox/ussopnenent, the
sub_trackcount can be equal or |argerd4sthan 2. sanple_omttil indicates the
nunber of sanples in sub-track fragnent with an index of i+1. Sanples of a
sub-track fragnent are considered to be nenbers of all sub-track fragnents
with smaller index values,. The nunmber of sanples in sub-track fragment O
is equivalent to the nunber of zeros of the first bitstring in the
subsequent | oop. ﬁh@uh@ﬁb@ﬁﬁdﬁOgﬁhbhkgﬂﬁmwﬁnwaﬁmaﬁkbﬂﬂ@gﬂ%m@ﬁwﬁ%h an i ndex
of sub_track_counlg e JRLE LS SAORLG.CPURLL SHRL IRGHGOHRLT drde 15 equal
to the number of saﬁp?es I'n frack F Fragnent

2012/ 021540PCT/ US20t 10T 28poequnt[ @il méip At o r@ﬁm@fhed Basanpitsoop
indicates that a ganplg. Pﬁé&&‘%i%&m o SHBRE fnas%-t&&aﬁ%@% (erl sd@fhd ndex
smaller than |. Note: Th irst iteration % o0p cont ai ns
sanpl e_count [ 0] f Fergsor afdhedari awgtatol et cedntnsliart ndhvetihppaegionne!

sub-t rack- fragrremthejsaljh @gm‘%ﬁ‘@tr&%tﬁ&!ﬁé& arldﬁ dstQ F&Jﬁ J&Ei@ﬂ'%ﬂéﬁi The second
iteration of the loop contains sanple_count i ags Indicating the
positions of the sanphel founigyb-itacs (,skuiﬁriég@emdmz:daﬁ@i tvote ainger pin
sub-track- fragnenp&ﬁﬂghgﬁkg@gg@gmﬁpﬁnt[subfrack _count-i] is considered
equal to the nunber sanples i the Track Fragment. 101631 Trick nodes
may be applled to_a variety of different scenarios. For exanple, trick
nodes may be & THpk Ei%éé‘ﬁ%b%ém\%%@ s@HE B PRFTIPOT Spadiine FeTOTES: after a

pause, rew ndyfiokhods PRY |b@£i‘s~,@fm ﬁa.'u@s s;ﬁﬂ@l‘i‘c@ﬁpx\frcﬁfi’}t rdsQhalded Sepr peeed to a
desired tenporal position ( after back gets |nterrupted or to seek

to a parti cu|fa‘r«maé<§|dr%a@%fﬁ%r 410/ & @f‘bﬁﬁ“}%i’i‘ﬁiﬁ ‘e 2 SERBO IR t ri ck nodes

using tenpor qlosﬁgib@equ@&q»@@bmc@ MG dd: RUIREE aOhriaslyantiAg eSupchar
exanpl e, tenporal :bsequences may support various frame rates relatively

easily. leewm%ﬁomthe representation including a tenporal subsequence nmay

be used for regulaipRk@yel m@Rs §he; EEPIESeRLRhQD vl § pRoLic hihihbedrto the
t enporal subsequence._Furt hernore, encodlng W th tenporal subsequences may

be highly eff%%?%%?s3ﬁ%ﬁﬁﬁW§1w§UB@Eﬁ@§ﬁE§%“&P§GWﬁ§§d&%%F fpggitie any new
codi ng profil®siaiy &a@meliﬁf‘m@@nmf Hs@Abe it REML At RPN ebeRLiaE @R be avoi d
additional clien npl exi t enabl e sinp|l e content provisioning, provide

p
bandwi dt h, cdéﬁ%}"f £ ﬂ‘dfs&i@roa & BF FPEIRHOY SEPOUTEHE ¢ I8 BT ty to the client

i npl ement at i oAbd-QuRARY. | MHEEYELENBXRERIRREBral AbRGuGONRR ramng di fferent
trick node opefations, and can be applicable to a broa % spectrum of client

i npl ement at i GRS SN HFEAR! ﬁibewué%%fwéﬁww TYEoHY IS LOURPEPTENYe in terns
of start-up deladycaftat teekinGeprasw@nk, 2590060 ARE: habhRsity, beakt i veness,

and ot her such netrics. , ‘ . ‘
simple content provisioning, provide bandwidth, cache, and storage efficiency, provide
flexibihty to the chient implementation to optimize user experience, to be common
amoung different trick mode operations, and can be applicable 1o a broad spectrum of
client implementations, and can provide relatively good user experience in terms of
start-up delay after seeking, as well as good frame rates, reactiveness, and other such
metrics.
16165] FIG. 7 is a conceptual diagram Hlustrating ancther example multimedia conterd
350 in which segments 362A-362D may include MPD update boxes 364 to indicate that
MPD 352 s to be updated. Multimedia content 350 may correspond to moltimedia
content 64 (FIG. 1}, or snother multimedia content stored in memory 62. In general,
MPD 352 includes representation information 354 for representation 360, such as
characteristics of representation 360 and URIs or URLs of segments 362 of

representation 360, In some cases, representation 360 may be formed from live content,



101651 FIG 7 is a conceptual diagramillustrating another exanple

mul timedia content 350 in which segnents 362A-362D nay i nclude MPD update
boxes 364wOaoizdissate that MPD 352 is to be updated. MilPCrrasdeia/ognres ent 350
may correspond to nultinmedia content 44 (FIG 1), or another nultinedia
content stored in menory 62. In general, MP[) 352 includes representation
information 354 for representation 360, such as characteristics of
representation 360 and URIs or 151U s of segnents 362 of representation
360. In sonic cases, representation 360 may be fornmed fromlive conten WO
2012/ 021540PCT#- 135201104 0471 281 hgelereg UR Isarfsporenis 3G? eiadihegt badderniverdéf or e,
UR's of seqnpul e 362, ,08l..RG: Aslenminesd £ ANANGE o rgigre. as
segnents of representation 3 are one or noré of e segnents may
i ncl ude A/ 1PDCﬂp@m1@a>b!@9de@ l‘tfibDlun@hm:?a;@ses tp ﬁaﬁcatem*‘vmuﬂss tﬂcbmbedmidat ed.
101661 For exﬁg A@m éme IQ’n {(J 57‘3%9‘%% ?g’ﬁf’gﬁdk}p&l J]d(gﬁ (ME%OB{IQQQEH% box 364 and
segnent data ata’ 366A A may gener al He formed accor di ng to
video file 150t @t@%m—b%em@rt datg defempy %lefabﬁsiﬁﬂnwc*wé@g PBicupdat e box
364A. In thisg fG, 3 ‘F'}’i&ﬂkefd%\%%ﬁz ,%%mmmg&tmyf’ &%5% hasedy,on, data of
A/ 1PD updat e box 4A”"MPD update i nc e up dates to MP[) 352,
or may incl udeﬁ@cm»nbiﬂwiﬂméﬁf upitcHRIAE & Hagrd quRRa3SMPL ¢pdgh ook Jzﬁ‘%e

under st ood t habndata gk %W;E{Qy meg.g% gp@{aﬁm%ﬁ@%«@ 3: QL {DEGERBRT L Lyid ncl uded

in explicit boxes. For exanp at conforns substantially to the
data of MPD updavedasone®PBe42. nﬁyhd@éi Hervellarde! tha detp e PBoxédye bfms@jrrent S

362, or in aheadele.RANLAMNRL: SBAIARLS. 362%evlic Bl SnROMEk,, @ " por tion® of

segnents 362 t I nc ate in y correspond to a
header porti onbstaWalvPD thypited Midkumsihiibpee 3obmay ilqam uﬂs’éalt ehiydwess 0864, O

data incl Udedscgﬁcrf?n% Ofr 1@f1§acig}tﬂlﬁfolxge&g§mgz 2@‘39%&1&&&@% &\Q@t@¥g}f inthis

manner, after Fetrieving data of ment 362A, client device 40 may anal yze
MPD updat e boxeBed o dhal pdluties WU@ 23111@41@#@@ B PIESIAg tqradeatitien use t he

updated vers 'é%'.{h&;f aMBh 398d Qoo Blibk %"1\%@ %Eéﬁ%ﬁg 93@2 B aRd 180ty 1;1%%9 ment s

362B and 362C i ncl ude segnent data 3 C, which again nmay be
formatted accﬁt)ﬁimf%ﬁ‘ét?f@f)%ﬁib@é%%mﬂﬁé%@50 of FI G 3. dient device 40 may al so

retrieve dat ggfy %@&W&»}éa@@rmhﬂ:vﬁqb'd%@%K@QME&@:@@QH@M&&&%@n'xa!”'d udes MPD
updat e box 364B, which client device 40 use to perform another update

to MPD 352, i#abizaidRRendathbip: %6ﬁiw%iﬁ@ﬁﬁégﬁnﬁli&fpfldy‘lﬁﬁcﬂﬁ@ hirree thapdat e.

Accordingly, [1Q.LECRLNe.ReGNBN S r@ﬁ%@@*i&%&%% amPRBC 0K L epLe8eAtal | on 360,
client device 40 may use the newy dat ed version of 352, based on

updat es per f o¥orediide herEspBEr 350 8. Q&é avlieh WPD T dateT b BEUHEDE £01681 An

MPD updat e baxge SHEkias rNPR. @Qgﬁrd@x 1&%%&»3&@%%&1&@41%&1 oﬁ&!mﬁﬁ}%k&ﬂehﬁpf operties
according to Table 7 below. TABL PD Updat e Box Properties
this cxample, segment 3620 inc iudm \/IPD updatc box 3648, which chient device 40

may use to perform another update to MPD 352, in a mauner that conforms
substantially to the first update. Accordingly, to receive segments beyond segment
362D of representation 360, client device 40 may use the newly updated version of
MPD 352, based on updates performed with respect to data of MPD update box 364B.
[8168] An MPD update box, such as MPD update boxes 364A, 30648, may inchude
properties according to Table 7 below:

TABLE 7—MPD Update Box Propertics

Box Type MUPE
Container None

Mandatory No
Cuantity Zero or One




Box Typel VI UTE Cont ai ner None A/ Lai-QCat ryNo QuantityZero or One WO

2012/ 021540PCT/ US2011/ 047125 47 101691 The foll ow ng syntaxbe used to

defi ne arwbRPDupdave box in sone exanples: aligned(8) clrasaskADOpas eBox
47

16169} The following syntax may be used to define an MPD update box, in some

examples:

aligned(8) class MPDUpdatcBox

It
5

extends FullBox{"mupe’) {

unsigned int(3) mpd mnformation flags;
unsigned int{1} new_location flag;
unsigned ni(28) latest mpd update_time;

/7 The following are optional fields
string mpd location

(81781 An example set of semantics for the example MPD update box syntax is

provided below:

mpd_information_flags contains the logical OR of zero or more of the
following:

0x00  Maedia Prescntation Description update now

Ox01  Media Prescutation Description update ahead

Ox02  Eund-of-presentation

O0x03-0x07  reserved
new location flag if set to 1, then the new Media Presentation Description is
available at a now location specified in mpd_location,
latest mpd_update time specifies the time in ms by when the MPD update is
necessary relative to the MPD issue time of the latest MPD. The clicnt may
cheose to update the MPD any time between now.
mpd_location is present if and only if the new_location_flag is set and provides

a Uniform Resource Locator for the new Media Presentation Description.

18171} In this manner, in-band signaling at the segment level may be used to indicate

updates to MPD 302, Updates may be provided at segment boundaries, in some

examples. That is, MPD update boxes 364 may ocour only at the beginnings or at the
y & o red

ends of respective segments, in various examples. In some examples, if bandwidth of

MP D updates presents an issue, server device 60 (FIG. 1) may offer MPDs for certain

device capabilities, such that only these parts are updated. Moreover, an MPD clement

of MPD 302 may provide a publishing time in wall-clock time of MPD 302, This may

provide a unique MPD publish time, which may provide enique identifier for the MPD

and when the MPD was issucd. It may also provide an anchor for the update

procedures. Furthermore, server device 60 and/or content preparation device 20 may



extends Ful | Box('inupe') unsigned int(3) npd_information_flags; unsigned
int(l) new |location flag; unsigned int(28) |atest _npd update tinme; /8 The

f ol | owi ngwenelzaptisonal fields string npd_ | ocation 1017@CTAS2@anpbe set of
semantics for the exanple MPD update 480x syntax is provi ded bel ow

npd_i nformation_flags contains the |ogical OR of zero or nore of the
follow ng: OxO0 Media Presentation Description update now 0x01 Medi a
Presentati on Description update ahead 0x02 End-of - presentati on

x03- 0x07reserved newl ocation_.flag if set to |, then the new Medi a

Present at i on MégereiMil oplaics caabipralshieslatudupews | soatitons petipfsicdd in

mpd_I ocat i on. b BLES MR F&S@&&—& t}EB%%&;Q%%J b 5%&%m deBnrh '%‘<h 1nt2i}§ +yhen the

WO update is necessary Ive Dissue time of t atest MPD
The client naye @wﬁbg@;to update the MPD any tinme between now npdiocation is

present if and,oplyldidd nQ@ 1.9caLd QN bLag ér’u\c?ﬁcn@lﬁ%ﬁﬂﬁﬁol\él A8 ve

a
Unlforn1Resource Locat or e’ new Media Presentation scrlptlon 101711
In this nannemfommib@mmﬁiibmﬁtﬁ Aegeatiniiveto siegneiiti Gl evidkt inay MY usled to

i ndi cate Upd%&%h& Bey M? Beﬁ?%%iméréﬁgté& Iﬁé;m%%)g 6@%@;1%;9}6{4@%9;11%&ve?@%l?ﬂ?t

boundaries, in sone xanp S. , M oXes may occur only
at the begl nringgscdr catent. Hdisentsocof dméisg)@mqumu segmeiitss it jprtiparious

exanpl es. In tﬁgg@m@@mt Seankd urgq{?\g‘\%sgti}btlagt’eul%épdrhci‘%@dﬁte@%mgrqgﬁ%rﬁns an issue,

server device 6 Ty offer | APDs for certain device capabilities,
such that onIVt*WH%éZ\t]baiiﬁtsillair“éthmd@ﬁ wdy hayprrewrerhatamdvRD, ehementicbf MPD 302

oy provi de acPubleshl 10 d LR DRI EkeRkuLEO! VPD 302, Thi s, my

provi de a uni que MPD pu provi de uni que identifier for
t he MPD and v@ﬁé"ﬁ? Médtlvg’lg’f v@@ 1053@%@0 fq&%lblﬁﬁyﬂwsg@hwﬁwm@r@n@rﬁo wAchor for the

updat e proceduges.  f léé ber nprg, dc'iﬁ"';\é%mdg%kﬁi@ 60, A0 QN 6QR%EN, BEepar ation
device 20 may WO 2012/ 021540PCT/ US20117 5

an MPD will not be updated for a particular amount of time. However, server device 60
need not explicitly signai when the MPD 1s updated before a mininwm update period.
Completely synchronous playout may be hardly achicved, as client devices may operate
on different MPD update instances. Therefore, clients may experience drift. Time-shift
viewing may be provided for by server device 60 and/or content preparation device 20.
(8174} FIG. R 15 a flowchart illustrating an exarople maethod for providing indications of
represemtation groups by a server device, and for selecting representation groups by a
client device as well as an individual representation within the selected representation
group. Although the method of FIG. 8 1s described with respect to server device 60 and
clicnt device 40, it should be understood that other devices may implement tochnigues
similar to those of the method of FIG 8. For example, content preparation device 20, or
one or more network devices of a content delivery network, may perform some or all of
the functions atiributed to server device 60.

(81751 Server device 60 may initially obtain (e.g., create, or receive from content
preparation device 20} data for a set of representations of multimedia content, where the
representations in the sot have one or more common characieristics, as well as
manifest file for the multimedia content. The sct of represerdations may correspond to a
representation group. Server device 60 may provide mdications of representation
groups to client device 40 (400}, For example, server device 60 may provide MPD 202
{FI3 4) or MPD portion 252 (FIG. 5} to client device 40, Other example MPDs of
FIGRK. 2, 6, and 7 may also include indications of representation groups, such as

represemtation group XML clements. [n any case, client device 40 may receive



48 opti m ze MPD updates using hierarchical structures, e.g., to update only
portions of MPD 302 that require updates, w thout changi ng other portions
of MPD 30Rotheto2diaonot need updating. 101721 Adverti semeofi/use@éengilieh, such
as targeted advertisenent insertion, 49ay al so be performed using M[)
update boxes simlar to those of FIG 7. That is, an MP[) update box may be
provided to direct client device 40 to retrieve data from adverti senent
mul ti media content. This may occur during tineouts or other actions in
sporting events that delay play of the gane, and |ikewise, in tinmeouts or
del ays of excthtxvtmgwaeticonng seropingion ploaly YatkictiBae ¥k csubhmdyevits may
happen sone Yoo NPHR keh , nts are to be inserted
m ght not be wﬁﬁﬂﬁﬂ1|§r| 1%1%%” Urdaf?géq%%ﬂfﬁgg 302 may be feasible in
an asynchr ond@é"?ﬁﬁréritnl@r&kt@ 40hreescibi el ye 1bf roggmbhios sroGerhpercicddvi be 60 nmay
provide guaranfees. kaeChhAl AR EL. AR LORL 4A0.MER: Whldi DOk PE updated for
a particul ar anount of "t wever, server device 0 need not explicitly
si gnal when thgienPirde, ap@&teed?%etemtés aligwi fhvmﬁt‘mwepq@e@qwﬁ% @gnpl et el y
synchronous playaht R ALY LN e Bhufild G0 APXh GRS TRY operate
on different MPD u fe instances. Theref o¥ g may experience drift.
Ti me-shift vnem*mynnfaycpb‘eumfme@enb fz®m11@90r§e¢imé¢, cHev iloecesl reaydbopareont ent
preparation deyi e@tm%&ns ép%z oF 1o Bkt S sl @%t L truesrtﬂtwg ofN exanpl e
met hod for provi‘di ng 1 ndications of regresenta on gr oups y a server
device, and fioereselvebritngareplhegentarion. groupsithpiairdlly sprsdevite as wel |
as an i ndivi diglyr epuEIERLAY 0L f el EdohiaRhengpbaLlan o oup.

Al t hough the ‘ret'hod of F ;&g %ﬂielscr(Mt %ﬁn&?ﬂ rég gé ' grvgr devi ce 60
and client dédvistepsQon t‘rt aismﬁwgdnibeittmdeﬁ%@b@wt@tﬁattmbtmep 4@e4tﬁrbé%f may

| mplement t echpl4RRosk B bitfrdod 1IOSR Oledb A ekody@indl G 8. For exampl e,
content preparation device 20, or one or nore network devices of a content
del i very net vﬁﬁttmmnﬁybpemﬁqiﬁimdseweﬂ@reffattlwnﬁs diffassedpior e omghiatepichut ed to
server dev' C& 11@& de 31044?(519135%1’;&54&0&@\{ p@%uﬁgttu@%sé@ (51; OQJK!{(M CQQ&@&Y@EI&S@OXQ

create, or recelve fromcontent preparation devi ce 20) data for a set of
representatldh%%%ﬁ“ﬁmptﬁﬁﬁﬁwa content, where the representations in the set
have one or ngify QIR g}nam a8l ESup, BV Rh e 35 n8y PRAL &&?m‘; e for the
mul ti medi a content The ‘set representations may correspond to a

repr esent at i diPgmwetipn ﬁsewetlwéiwi’seebce@etnwﬁﬁwewfd fepigicetiprogigunpfin _
fepresentat'Q@gﬁ&%ugﬁct&mﬁkhﬁﬂﬁy9@%%@%@&9&&999% n&%&ﬂ%%ﬁﬂ%%eam, ver device
60 may provide MPD 202 (F 4) MPD portion 352 FIG 5) t i ent

devi ce 40. Ol nsadpl réPFI@VIT’PDS?‘i @tﬁram@w zﬂhek eﬁd@f%etvaiawempm;l ude

indi cations Qficf@RIESANLAY 00 QLAWPSerSUEDi 280 hEPLAS BNL alrh QR al.oup XM..

el ements, In any case, client device 40 nmay recelve WO

2012/ 021540PCFMIER DT iPD AT I oBosa T iarrasruma L i Ol @ S5 orolipit gy iveetsr dsehtrat i on group
characteri st '&%mgiéxogi)i@nt Eovibe »45)&1&9@&40@@0 D&U‘,E@a i NReh E?Jt o Rinihhg. MPD file
recei ved from server device 60. 761 i ent device 4 g then anal yze

t he represent@picocgr YP CRaf Bt é‘r P‘sit“ii"f@d‘tﬁéiﬂéﬂi}l FRhEt le”"ﬁﬂé‘prﬂ Septat i on groups
that client dewl.ge.4l: &aNNQkY Qrth&\!\@llgngdn%%sedt@ﬁ% ctRp! 8Lk QVEacr dRGAGE, OF
render. For exanple, client device 40 may c onpare decodi ng and rendering
capabilities @%m%%%ﬁ%%ﬁ%ﬁ®§¥$éeﬁﬂﬂmﬁH@“@eBP%%e%t%@WbﬁﬁgﬁHups to deternine
lnappfopr'atQﬁiﬁ@ﬁ§§?Q£&lMQDmQ&QM?&muA&n%&QE@%&i%%éﬂ@b%mn&ht§ﬂ% device 40
may conpare user preferences anguage, rating" anount of depth
(e.g., as provls rtwse%oegronﬁ)mein@tletmmtﬁatw Ay "pareiidispart®arisra angl es)

to elimnate yodess LAPL&HERLESEMBLLARLYLAYRS of Hoh &RbadeNdic &40 may then
sel ect an approprlate representati on group based at least in part on the
decodi ng and F'EROENiCAGC BEpEBLT FET eEPBFeoRiPR itT disvFEEcUBrEHRIR)IOn PPUitour se,

it should be wnderst 9Qdnd Ratik Hﬁ)&sé@iﬁ%ﬁ%éa@%ft@yu@t’o§1§’b£ addhthenally or
aIternatlvelig be nade based on user preferences, di scussed above. In
thi s manner tﬁ%ﬂﬂmﬁévwgeﬂnﬁ“ﬁﬁ§e§@P@bﬁ%¥%%%b%WWF%bﬁ3§éﬁ®%ttﬁﬁ% based on
conmon char act@tdefleli&s rfp@sorlt REnSAL Plodi@RESSEMN AL ARG indiBEALI1 After

sel ecting a representation group, client device 40 may request data for an
MPD portion tREFSCEBEEEFI GarPirsaesier pwes ﬁf%ﬁi‘?@%éﬁﬁéﬁ“b%“ Fugshdata of
representati Of; QIR reptRciBSRONSE, Fod B MBe, HEMI &8iB00 PRY QM) flgy | ndi cat i ons
of representation bitrates, anong other individual representation
characteristics, in the selected representation group to client device 40
(406). For exanple, server device 60 may send data for a specific one of
MPD portions for representation groups 260 (FIG 5) to client device 40. In
ot her exanpl es, client device 40 may have al ready received a full MPD for
the nultinedia content (e.g., M) 202 of Ha 4), but may particularly
analyze portlons of the NPD correspondlng speC|f|caIIy to the selected

T ] o, AN~ Y P~ ~



generate and send) an FITTP CGET request to request a segnent of the

sel ected representation. Alternatively, client device 40 may construct an
FI TTP parwoab12BTs4bhat specifies a byte range of a segmeotr/uskoitiioe713®l ect ed
representation. In any case, client d#®vice 40 may submt the request to
server device 60. 101791 Server device 60 nmay receive the request, and in
response, send the requested data to client device 40 (416). For exanple,
request processing unit 70 may determ ne a network address of client device
40 fromdata of the received request, e.g., a sourceﬁlnternet protocol (IP)
address and swoirete apbiebdoh HIAE (lélceivreido ragubsicgmRegidstelprtalcessi ng unit 70
may form net work.pakets.lacluding, &afese&@gﬁeaﬁﬁguﬁag ArepfsgRbtig
requested data to client device 0, est 1 ned etermned I P
addr ess of clqpeknftim@éxyiae‘@m@amm@mm ﬂzﬁ@@rctmiereiewmﬁ?g»m H@amexqwesitm@d dat a,
client devicey 4. gy%wpqggn Qgg%ghqg&gag diisRl,ayi ng the received data (418).
Wi |l e receiving requeste éata client JeV|ce 40 may continue anal yzing
current |y avaPldhseveratwor kO bandwiidtthe waekss e Esbange, peguksteguebiedm
representati ops, pavi,p bF, ha G By dhgacurrently
avai l abl e ann%nfbgf%ngwagrﬁ %§ <>g£ﬁﬁ%£fg§2%4%% qghgqanﬁﬁ%% S net wor k
bandwi dt h chawgesk a@irqsemthd@vkvec Ao grayetacidpt Mﬂ@w rgpitere- tiocecdi f f er ent
representati ol L0655 ehecled, 5&%&%@5&%@ QNP EOrr &xappl e, cl i ent
devi ce 40 may determne a segnent 1 n new rep resentation corresponding to
the tenporal Hrowattigomitdf otk éorbwtw ogﬁegwém mrfedweéft- edufstoimen apd el dys
represent ation, j..§ g, m%m%%n&%' Of BLOMR o DAL EANERL.IAE deter m ned
segnent (or a portion thereo ‘he new representation. 811 In sone
exanpl es, serdeEke dfevi ce 60 nmay provide an MPD correspondlng to targeted
adver t sementoifisaick} Q0itA; Gk LNl Ao (AU g, henRibad 08 FI C 8. The
MPD may cause client device to retrieve advertlsenent | £i medi a dat a
targeted to aliwdemmsdic 1@4@\@6@4@&&)%@%@ redopy IggRgUciRh i é%em étvicerit devi ce 40
may further ppovi.de.dsely Jnﬁf&;ﬁgﬁw QRibR n%ﬁroﬁ%aﬁg@MﬁlC&%d @a%iﬁlﬁ)iné Q{ggﬁk the
advertisenent nedia data to the user of client device : user

i nfor mati on ﬁ%ﬁnﬂﬁ@NW§@ﬂm§é$msbé$@Féﬁb@ébfﬁ%éwmpéé%ﬂﬁﬁ?1%§0ﬁhfornat|on

_( such as a usgh iinQ)wmoH}?@Jrf ngt@ Hﬁ%%hhﬁ (Ji imc @‘M?Hff LR henoBht O@B‘b{@ [)rE\SUCh
informati on. The targeted add insertion may occur, for exanple, prior to
step 400 of PFla@lvigth copngad. elemt devesp 44 18y adratibes orishae éxéimeﬁfgeraf@%wquent
represent ati ofc§eleted &5 ewﬁmgMggggu%n§@Hﬁ@koaxﬂi¢££@4my&§5%@%&@qcontent
101821 In this manner, the nethod of 8 represents an exanple of a

met hod i ncl U SRR el Ve AR S i e ewwbmfpéiﬁ grrgeidedifedtbalpste for

mul ti medi a CQQ% &&nq%@%ﬁ@h&nh@@uﬂgﬁ%h&%ﬁ&Lm1@&e@%ﬂ£&@§knth££ah&ﬁ'Udes
informati on indicative of sets of representations WO

2012/ 021540PCHIIS2TIEI 0TI B eEEt¢f ANE i ot it e G Atretenivg: i nf or mati on

i ndi cative of 1eAMPRENALARLLEIHSE 16Socf @GR i Rfanbi® §8LS8ling 10
representatlons sel ecting one of the setS of representations based on the
common char acterFstdvesisqent npraticrie cim! fvise 8 reringfthe mpbeabeita dhs,

sel ecting oneydh . LePEEsaNMRU) NS 1Rl: idhem%leﬁ%iﬁgm%@{EQI a2 %&& s of
representations baSed on one or nore coding characteristics of the one of

t he represent®@tiBREHHAGEVoHEOBE cthR i Setisnt dsnge Hemar BitthHgrw ideedest for
data of the qgﬁnﬁiﬁoﬁl&%e{@pﬂﬁgﬁ%ﬁb@Jtldi%@sﬁhfb%@zgs%n;19?{1@@4?%&1&&110}' o£01831

Li kewi se, the nethod 8 repreésents an example of a method including
obtai ning a s«é}sﬂfcsiﬁ‘«ireﬁﬂ e@éH%L&t‘if‘ﬁﬁ’éﬁ%mmptiﬂm?‘a“‘é@ﬁ%‘éhfﬂs%éﬁﬁp‘ﬁfgméne or nore
comon char achthsioh ¢Sch WE81 1) €3G Al & hepLaseN:3ti-0Rsn i N the set have
i ndi vidual coding characteristics separate fromthe common characteristics,
obt ai ni ng a MERTFESE 179 @epiet addpscrHigr OReaiva fTHontee. Pragherer A%t ofe mani f est
file includesqiond of frat L4 isngis 6abi-\8eQhe LR ERREESRALALAANS | Ar § he set,
information indicative of the conmon characteristics for thé set of
representatldﬁ%wqﬁﬁﬁﬁﬁﬁﬁ8?%&?W%ﬁhﬁHGP%§ﬂlve of the coding characteristics
for each of ty b%zp ephesenhat hoRsmbNotiNg $8pws-aNdn SERFING aletd@ast a portion
of the manifest le to a client device. 101841 FIG 9 is a flowhart
illustrating iaﬁu@%%]x@n%& R gfqﬁ;mﬁ)rf@waéifﬁgh}géfiémﬂtmlcdm condent, wherein

the portion of the manifest file includes imformation indicative of sets of representations



representative of a trick node by a server device, and for using the data
by a client device to retrieve and play trick node data of nultinedi a
cont ent. wWbthougissbohe nmet hod of FIG 9 is descri bed w t hPCEdASeet/od25er ver
device 60 and client device 40, it shduld be understood that other devices
may i nplenment techniques simlar to those of the nethod of FIG 9. For
exanpl e, content preparation device 20, or one or nore network devices of a
content delivery network, may performsone or all of the functions
attributed to server device 60. Mreover, the selection of a trick node may
be perfornmed dfttcoonfiantt iornwdhdselaot indnatof chcrepredentiatitiontogrgbip and a
represent ati of .0 F G LERHEICIBRLOMOF AR A5, HGSGLIRCH W L espect. to
FIG 8 above(ﬂt1 1%’1 % %J%f”g v%f%aéﬁﬂwg %%? i gé ( &%% lii eat e,
or receive f r@mmmmb@mt»rph@gairtm prgret dwﬁe ef @m}“&d@t@hm}ectmg@n@rﬁ thor e
represent at! Qs Ll e GOAL Bh. L MIRLE QL RASL.ONG OF of Afre
representatlo I nc ges‘a tenporal sub-sequence, as well as a. nmanifest
file for thetwﬁmgrhﬁd%@b@mﬁf@ﬂpﬂw¢h@ﬂﬁmﬁﬂﬁ@8®h@i&eﬂﬁnyWhmﬁ%cﬁﬁe that the
' epresent at | O, LAl UdeR.8 (HEARCE . AUBrBEAHENGR 0 R Ln ARULES A0 By
provi de i ndi cations of representati ons of ia content, e.g.
chayapter|st|égﬁéﬁﬂ%hecﬁé@m@é@hﬁéﬁ%dﬂsm?wsﬁﬁn@@H@sﬁéﬁmmﬁ@@we@dw& I n
addi tion, seryger mﬂﬁq}’ég%ﬁ%gé@t}i Ak 9%’%;19'5%&@559&&@% PRSnS m%@%&?r ﬁxlumm
sub- sequences of ‘ohe or re of the representatlons at 1s sener
devi ce 60 mayhprovides Whtginmath b reprepmivRDs fri thesd bcrwtuhieww tidimgdi a cont ent
0 20121 0215490 HRROAM,04 F A% A 1A SR 8L Nl h SIROL A D rpeduences
are avail abl e one of more representations of th t1 medi a content
For exanpl e, Hhemyimcdeygidad, G@erﬁayﬁlpmvfed@‘iiatmlué%rgtlfomlmn tidsatrefof s MPD
including a tr];ln@smﬂ'@kqg n‘?thgE@rlﬁfoﬁ@a\{mﬂg}dﬁ*ﬁﬁ\%qﬁ@{@%kmﬁxﬂp iﬁi@ﬂ'ﬁkﬁ@&@ f(?f'ﬁ'll;{ cl ement
to client deV|ce 40, as described with respect to 6 above. 101861
dient deV|ceﬁW6Yﬁﬁvﬂ§ék@eﬁmémﬁé@ﬁé§éﬁ@@¥m@ﬁ“h%@@ﬂmohﬂéﬁabﬁéﬂ@ﬁp§t|cs of
the representations.Qhithe il tdh TRALAEODIENt » (A3 or vl hhQEGRGL Eent device
40 need not necessarily select a representation wth a tenporal
sub- sequence, clEgricpet poses of discussion to illustrate these techniques, it
I's assuned fopPYFRYSES ¢ f?&?“ &X@Hﬂh@u%?@ﬁ m%x'pﬁf’}ﬁmQ%‘fbﬁ@c;w4<9n§§it£0t s a
representation for which enporal Sub-sequence is available. dient
devi ce 40 mayfv@fh‘@ﬁh‘ﬁ‘écéla%kaﬂméuésftf\ «tféeu%draifmil% thpHe l(ym?m For
lexanPl €, ]?l ' edl\s%g%\éb&?\ A %35 ?ﬁc@%@ddgEat@-eﬁ%!ﬂﬁﬁ%sﬁl@[bn@cfnt ayﬁ\i%ﬁ%hﬁyln@trh?@ grrpor al
ocation fromwhic | aybac e.g., froma user of client device
40. Alternatisféf§? 1@@48@?&1@3 aéfbur%@u 1O Py derserledalipd geret+0 Hstoakibef or war d
or rew nd t heun\%t‘d@&i ﬂﬁttﬁlei 30384 Lal Qn(ﬁ%@@@@nc}u@x 58 QYL t}IeQnéf'ﬁ)% the
trick node, client device 40 nay determ ne whether a tenporal sub-sequence
for the repred&iedt Fonpgrmanicabrargdpydavieedd, of pe Payuestwerkdarifor
retrieving at,d,@a5tydcRFL QbR ind Ber il SIRRE A} - PURRSEAYBRCE6438) Server
device 60 may respond to the requést by providing indications of |ocations
of data for tHESteENsePRl MelBrSdeehedr ity 2 gidkemdc quybeaeriomeia0) . in sone
exanpl es, a R@Bﬁah&ﬂn%ﬂzhl&&t@@bi t1‘%{»1exelﬂ%ufﬁwzlﬁBﬁﬂ@ﬂ'a@e&&%tﬁﬂ;ﬁ ARk ndi cat e
Iocatlons of the data for the tenporal sequence. I n other exanples,
client devi cecloschaloT Eeitiestdesyiys &@Wﬁ*ﬁtﬁﬁr‘ﬁgé% *pdes and/ or sub-track
fragment boxegids; @R s&BUBOESmSY inliRgy 9&&;5@&@06?@&&% LeprargtAl,hon. 101881 In

any case, client device 40 may use the received data including information
preparation device 20} data for one or move representations of muoltimedia content,

where at least one of the representations includes a temporal sub-sequence, as well as a
manitest file for the multimedia content. The mantfest file may indicate that the
representation includes a temporal sub-sequence. Server device 60 may provide
indications of representations of multimedia content, e.g., characteristics of the
represemtations (430} to client device 46, In addition, server device 60 may provide
indications of temporal sub-sequences of one or more of the reproserdations (432). That

18, server device 60 may provide information in an MPD file for the multimedia content



i ndicative of |locations of data for the tenporal sub-sequence to request
data of the tenporal sub-sequence fromthe specified |ocations (442). For
exanpl e, wbi2erfo2eiavi ce 40 may determ ne | ocations (e.g. PCORIS3010f04BRHMENL S
and, possibly, byte ranges of the segi?ents) including |IDR random access

poi nts and/ or ODR random access points. Cient device 40 may then construct
HTI P CGET or partial CET requests for data of the tenporal sub-sequence, in
order to play video data according to the trick node. 101891 After
receiving the H TP GET and/or partial GET requests fromclient device 40,
server devi cendtimahaproyirdechhanpegues tedadaton onor glorenpredetaiions 40 (444),
For exanpl e, tﬁ@ﬁﬁﬁﬁ%mﬁlﬁ\fbrﬁ&i 50, R dﬁ@ngm SEIIEMFud i SEARNGE Ot TP CET
requests or nedia fragnents of ments (or porti'ons of i'a ?ragnents) in
response to Hﬁmibamtudaikv 2@EE m@q GEges! hayhe @rmme@ém‘;vrsn@mtimuip elguested dat a,
client device;4 seg D&l i, t ived data (446). Likew se,
client devi ce“h“g d@%‘-’ cgn‘%%%dg) ?‘équiﬁé% ‘f\’% BeTs) 021540PCT/ US2011/ 047125
53 dat a fromiBHE Céprdsent Btorseior repreicithiemdntedpe phegdnisttsiodiel f t he
ampunt - of qule}Blng 1@11(@1%5?‘915 %MHQ}%QW gBt@m?@‘%S‘gfé‘fﬁ)ouo}}gé%o?em@cu? 1hele§ n&anner the
met hod of FIG represents an exanpl e of a method 1 ncl udi ng anal yzi ng

i nformati on ofecasadnicleeist repicicatafior withud Eivgerdi wbcontent i whiegrsei A t he

i nformation of; Ep%xx@ﬁﬂugt%%th&kkﬁhﬂlﬁl@% GAL 8Subh b@&n il s 8aSTe AR fGPr esent ati on
of the nultimedia content includes a tenpora su %equence deternlnlng one
or nore | ocatdligrisicote Harkcd ercrrhentttempordichaupnreyveneguenand axubbiet t i ng one
or more requestd k. Lhe, Fgﬁategrig&eMaaugsﬁm@mm% 1SRG (AL
Li kewi se, the net d represents an exanple PR i ncl udi ng
obt ai ni ng datwaicftgeviet 4 BaskcwdRe seepasenpativugn fmmrmiowwdiﬂal wontéent that
includes a t enparaly,syl '§QﬂH§Q8§roﬂ?&ﬁk@h&gﬂﬂaﬁéﬂm9J cﬂﬁ@&ﬁ%@&ﬂ%ﬁie for
the nultimedia content, wherein information of the nanl est file 1ndicates
that the at |ewde adrfewﬂéﬂpﬁﬁésf@rmaaitfirmiwffhtf Méiecnmf«h medi a content includes the
tenporal sub-g %&%U@HQ ﬂ§‘? Lé%go @k ﬁif@ﬁé&n@dcp&{cﬁﬂt@@c oy Lh\eqsmAld.est file
to a client eV|ce is a flowhart i1llustrati'ng an exanple
met hod for proviir mmpwi %absé:wmc ol weresqnitvciaeydneioahatt se theakdsest fil e,
such as an Mﬂ% ol @trﬂ%n?%ly.gpﬁ’;o@i%n L@@Q é&m&%&&&&a %/P@m% @velient

devi ce. Althoug IS describ respect to server
devi ce 60 andﬁbﬁ%GHWO@%Wﬁ%@ﬁ%@%meﬂ§waH@ﬁﬁ@0@ﬂdé%§¥%@df@ﬁa@f6¥her devi ces
may i npl emnttea&lﬁggmxﬂ%ﬁc:&b i i@k dbQed hﬂ&@@ of, Lhe e%;ﬁ&d'x Pémcf ] (@ti‘lﬂo For
exanpl e, conten reparation deV|ce 20, one or nore network devices of a
content del i VéFY fvféhwaﬂrém%ymﬁel? ey W%ﬁﬁ%&ws al the gfta fop Befaprets! s
attributed t Qe qRLME M § d@y & EimyS 0, Lil\gﬁf &Y nﬂp%ﬁésp&bgiaﬁﬁi m'\@i& BBy be
performed in conjunction wt sel ection of trick node and/or selection of
a represent atiten’ gitoipk Bremat bepy fé@émgaﬂﬂ@ﬁi e efiopradiog poesertiati on group,
as described pphdsh it éxgzl%‘&»t ciH% Fl 540 ﬁa@ﬁk‘é e ra«VQQ\é@dut%Q)%%%o LitorSRNLE exanpl es,
content preparation device may encode and encapsul at e encoded vi deo data
capt ured dur iipgeaive piiec d@%ntf dd%u&hheaigm@r@p@mq%@%é@émuwﬂdﬁwwﬁibs manner ,
client devi ce 40, MYy &L EHEmG ?@L iatigeaQast he) evgntad e n8ak iileal time
as the event is occurrlngiﬁ Initia , server device 60 nay receive one or
nor e repr eserftdevolRErnhe pgrtoned-& ot esmens i 8ol Hee Bo2eREME| ve event

and provide i Jagﬁhé‘r@é) iii%ﬂ}%im%fli)l{ random access points and/or ODR random access points.
Client device 40 may then construct HTTP GET or partial GET requests for data of the
temporal sub-sequence, in order to play video data according to the trick mode.
16189] Afier recciving the HTTP GET and/or partial GET requests from client device
40, server device 60 may provide the requested data to client device 40 {444). For
example, server device 60 may send segments in response to HTTP GET requests or
media fragments of segments (or portions of media fragments) in response to HTTP
partial GET requests. After receiving the requested data, client device 40 may decode

and display the received data (446). Likewise, client device 40 may continue requesting



characteristics for representations of the nultinedia content in an MPD
(460). The MPD may only describe characteristics and | ocations of segnents
up to a paotorui2ag4ot enporal | ocation of the multinedi a eomtusedaLl/oguesto the
mul tinmedi a content being forned as th® event is being filmed live. WO
2012/ 021540PCT/ US2011/ 047125 54 1014 dient device 40 may use the
information of the MPD to select a representation (462). Using the current
MPD, client device 40 nay request segnents of the selected representation,
e.g., up to the tenporal location. In response, server device 60 may send

t he request edi’t@efgmeﬁﬁtseprmi@e(qr aidfifexddicpicomiatigerfiVerangevi d evdgblomy send a
segnent incl qgh ;dMD %e box or other information indicating that
the MPDis to updat e that segnent (466). 101951 In response,
client devicebiy ﬁiaghiSd@xslo@eﬂlamd?hdsﬁ sigllgy’ daesnifn oxendr ofporadicdf t he recei ved
segnents (46 lent,

i ndi cati ng tﬁ%ﬁmt %I\/é’ﬂ?wf&%aﬁ% ‘ﬁ% éﬁgff?f%?%%ﬁ%n {Gdg%!g%pf%%flﬁgnt devi ce
40 may recei vieforthaiob ga§the segifehitic bafcoice theim ldg onpormkeniageatith at whi ch the
MPD no | onger { 14 » | ast segment
i nan MPD updamgg 6&){(1‘?&3%1%6% {;ﬁﬂ&eg%&{ %?EE 19\ %%yeﬁgeggﬁgeﬁggesi 3) g%:{)?{‘iebed wth
respect to FliGatigys 021961 thgsimgmih@ »md@m apoxbmei e odepiccendOs ray

request updatgs h .Jor exanple, client device 40 may
determ ne a rfgt%%e fhogpéitp:ggﬁ&%ﬂﬁa 3at es for the MPD and request the updates
from the det dfiiihéekevsedbs @ﬁhv@e’ﬁ\}@rﬁ’1@1@”&7‘16@’@6‘]@@\&%?& dnotcHed igbwiinge st ori ng
updates to t 3 ! nd
i nformation P%d%}{)% (lid\%/rreigg?t 1&%%%@5%5595&%&% QF%Q;&;Q%}{%&&; 12@ﬁ)dt\/\ﬁm{(ﬁégl i ent device
40 may use tdﬁ’iﬂ@‘d@.‘t‘éb"ﬁ%éCWDb‘(dwg)d'lt’lﬁpit?e‘?“ﬂﬁff?i?t\ﬁéﬂl igr thp mugmﬂd@ cONewipl es, the
MP[ ) uDdat e Do Bl r&%dﬁ%@ tHe %ﬁa%{fwﬁ leQRyiL ey ﬁ@'{h'c \:{ﬁegt m{eh%)ré\{g@%%q)@t es
itself, in which case client device 40 may update using the

i nf brt nat i on th¢ mpiyeePEoygd drkdpoks teinnmalrwb@va@émcmﬁemimdéviﬁ@é& 40 may then
request segrrqp,gﬁ%m,@ggc%nggﬁ;ip%gggggpgc@iml ocation at which the previous MPD
no | onger applied, using the updated version of the MPD (478). dient

devi ce 40 and@¥Bi Vi 18évi evcsot Wegirag ot araepparihor Mo veing P segtceps unti |

client deviced uhﬁﬁm&b}ﬁ'1§J1§g1a91|f@y§i@(%lﬁdpjs mﬁim &;'bgﬁ h@@dc%%v&nt 101971 In
soni ¢ exanpl es, techniques simlar he et may be used to

performtar geﬁ@dlraévéift Bengdisnt iifﬁ%‘z@r Mﬁ@n“h iﬁ@rne@safénﬁ 1e, Oamdfwémiewdih MPD nay

include a portiQn «§ RAker 89 uc%@@@@éﬁn@t&xég\!@Gttshéﬁﬁﬁﬁﬁald%ééb@th%ﬁ#m dient
device 40 may be required to retrieve an ata of the

d
adverti sementdeifsei mrycoRtcant! chaised sowla H@“ﬁtﬁégiﬁlééﬁﬂp{i Y FiGnlef@er to receive

data of one QI APk&..R8E aﬂ%u{%f adohe 7@%@1‘13&%@%@m6§§@&:@w@99£ &J}Eem whi ch may
i ncl ude anot her updat ed D for retrievi n%ésu bsequent nedia data of the

desired nedi alcEpy errork1pTo@Tiony sep & afuhie fincEdye sfEtigde SEvarpgice10

represents aryeXanphver, AfdaBed B Red UG- F QL LEVIRG, datiA:REud Jri T st
segnent of a representation of nultinedi'a content in accordance with data

of a copy of wrifampdegd/of sdlstiat greepyniaie Fenerdepresniyisr fpefinhg a

representation group, as described with respect to FIGS. 8 and 9 above.

(8193} In some examples, content preparation device 20 may encode and cncapsulate
encoded video data captured during a Hive event, such as a sporting event. In this
manner, client device 40 may retrieve coded data of the event in nearly real time as the
event is cecurring. [nitially, server device 60 may receive one of more representations
of multimedia content corresponding to the live event and provide jndications of
characteristics for representations of the multimedia content m an MPD (460). The
MPD may only describe characteristics and locations of segments up to a particular
temporal location of the multimedia content, due to the multimedia content being

formed as the event is being fumed live.



WO 2012/ 021540PCT/ US2011/ 047125 55 portion of a second segnment of the
representation in accordance wwth the manifest file, wherein the second
segnent ovourr/@iider the first segnent in the represent @Cirarszoiandg7aher ei n
the portion of the second segnent indid4cates that the manifest file is to be
updat ed, updating the copy of the manifest file stored by the client device
based on the indication that the manifest file is to be updated, and
retrieving nedia data of the second segnent in accordance with the updated
mani fest file. 101991 Likew se, the nmethod of FIG 10 represents an exanple
of a net hod il#&Et4hditing dsertimgeydat te offorpanand fes PRIt eckof 2 woletdntgidi a cont ent
to a client deyjCey; WHRIE! I M}% R E&RE 4 Hr!agnq[l&' L UdBSnd E}:zf&{ mkl.an
i ndi cative of a first segnent of a representation o the timedi a
content, s endmmgmams?reast umtoplr teiperaldécativie 1 wms«tfl~ségwr@niw iof 64 they send
represent ati g, 19,408 & GhIROL HOGUIE & N ESPRBSE KOk PANES Lol t he
client device, ereinthe portion of the first segnen i ndicates that the
mani f est f|IeﬂﬁemtwﬂﬁﬁyﬂGﬁéﬁ%wﬂimh@ﬁeﬂﬁﬂaﬁmapﬂ%ﬁ@ﬁﬁh@ﬁ%ﬂﬁHQGﬁﬂbhe mani f est
file includeg'dﬁ&p&qghdpgw&mgk&§$lve of a second, different segnment of the
representatioﬁ and sen di'ig, in response to a request received fromthe
client devi ce®Hifd i wermee. deobicaicndt mey tdvedagsddiseldy dunpfaser fipfeef thdat a of
the second segmRnl .14 CEJ;'@;&L St HEYL G6 mat WP F {2 IrkorliSi i 19‘4\?193”
illustrating an exanp 0 or constructing and using data of "a quality
of exper|encéhéGbﬂyyﬁéﬁobtUﬂ@éﬁﬁﬁﬁﬁ}fﬁﬁ&ﬁﬁughmmhéwﬂéﬁﬁﬁéyGﬁmHthbF is
described w tf, &ﬁﬂ&ﬁ ﬁliq i {‘iéﬁqgcag?nviiQ’v%mﬁ(?ileaqug[)%bIh%@}r ag;lelsC@hé} It should
be understood That ot deVi ces ement tech es simlar to those
of the met hodicake # Gay ii&ll“lﬂ@ﬁh%ﬁﬁﬁ*pf @;ﬁle@mxéﬁﬁ cpﬁr“éﬁfama@at@wmii@éo 20, or
one or more NELNDK,aYhoesIRliRIGARLERL: fahivery network, may perform some
or all of the functlons attributed to server device 60. Mreover, providing
a QOL report [#8%6ébipsthededitcengoionhdy oe 4¢ ony extospensipiay atho¥PBe¥iZe 20 may
be performed jp “)991{}]1“@1%1! QRicWieh Bl@@@é@gr%ﬁncaal dotQfi HRARL o?gpoﬁgcq A VR
selection of a trick node, and/or” selection of a representation group and a
repr esent at i omdFIaEe thhEpfep iegent ariBmegroHpy. asviielstes tod Wict r espect to
FIGS, 8, 9, a(fa:dmm@@bb?}ggmétgagmpibn & @heXo prS@rMEH dgﬁxh@ﬁng%&w provide

i ndications of characteristics of representations of nultirmedia content in
an MPD to clisRimyeyinsede 5oy daingo diedEls §6d). aﬁiébelie%ﬁ@*éwﬁﬂé@vw@e 40 may
sel ect a repﬁ@%ﬁﬂ%ﬂﬁ*@@fﬁ@ﬂ%) t@n&mchﬁﬂ$&9cQQHQEQQQ#%QD%P@AP&nmﬁ&der'ng
capabilities of client devi ce 40, user preferences, avai | e nefwork
bandwi dt h, ariéfleic ipfretion Haicad ey theti s upsiates Eptfemeritc PomdicefiotiprAo

mul ti nedi a ConhaMiate W @R dQVHE %ﬂﬁ@aﬁﬁMﬁh@@@PﬁG@MﬁﬁkxoﬂﬁngkmgpﬁﬁmseQ”E”t5
of the selected representation (504), 2012/ 021540PCT/ US2011/ 047125 56
102021 Ser vericgiey it meplemmguesergnetieiofetis d e sdvmey fastitos o shigh f"ént devi ce 40
(506). After i BG&Is W F19nd B@g @%@@tu%Qg %g!f@d%dsw’l sEnl o8 0 R@Ytﬁg) 49;.pry decode
and di splay the received dat 508). dient device 40 may then determ ne
whet her al | wiewe@%eftdawwa@ubieéﬁﬁ peceries esreyne IRiphErt gl clesyitsive of the
representatlQﬂnﬁggmq%g5hgggk@f&ggﬁﬁﬁkdg%gg&glIy) has not been received
("NO" branch of 510), client device 40 may again evaluate a currently

avai | abl e andikt7! &f somstonrpesh BAEUEEt HdHdo depegodaf Flépiesentuatsidt based on
this ana'VS'%365Q2%r%99a&ﬁﬁ%@%&ﬁ%ﬁaﬂ&ﬂhﬁuQthﬂem{&ﬁ%@éﬁﬂﬁﬂ&%@ﬂd&éﬂﬂ)

102031 in general, client device 40 may ffer the data and ‘attenpt to

avoi d buf f er ROV gorTrRREHs iﬁ‘l&éwrwm@@q@éswﬁgmdéﬂl@zﬂéfweﬁ’@ YAy keI medi a

cont ent fr0n1@mﬁ@@&ﬁ@@@@@&h%&w%H%kﬁ%&ﬁﬁQ%dﬁﬁ&QﬁFQ%ﬁ%ﬁ@e&MnQ%&ﬁﬁﬁh&y

avai |l abl e network bandw dth. Al |inmes, however,
updated MPD, in oadu to receive data of one or more segmernts of the advertisement

media content, which may include another updated MPD for retrieving subsequent
media data of the desired media content.

(8198} In this manuner, the method of FIG 10 represents an example of a method
including retrieving data of a first segment of a representation of multimedia content in

accordance with data of a copy of a manifest file stored by a client device, retrieving a



buffer overflow or underflow may occur, e.g., if actual coding
characteristics of the nultinmedia content did not match the signal ed coding
char act erwetbpa2ei40i f there was insufficient data for clpcentS2aemines 40 to
make a proper selection. Qther factor$ may also result in reduced quality
of experience for a user of client device 40. Therefore, after the |ast
segnent of the representation (or multinedia content) has been received and
properly decoded ("YES" branch of 510), client device 40 may provide a
quality of experience (QE) report to server device 60. 102041 For exanple,
client devi caru®uvhysconsepuet of ﬁerm*aawctﬁoti o depg fandewith e canifonBleof

sel ected segnpnts, @x@ ech x?ﬁegr?a%%@tu Ohs, &@ﬁ ogeﬁt%\%l]ﬁe Qﬁ}’és&%f&{? y al so

record occurrences over lom/un FOM/ may resu in pauses
in media playbzek: th@:lppiem ofdemceelmggfmynﬁmtm faatrtepewmwrﬁ?éd 1618 g a sequence
of Peri OdReF’OJ L8, %P? r a@%ﬁ%%ﬂ&t?ﬁ rr &I QS L Raky ! ‘é\@ﬁa‘é‘ckpdnla:}{eed out,
Period el ement nc sequence o epresentation eport enents,

each represeﬁﬁ@ﬂ@maﬁ@bﬁtPﬁm@ngmpbaybumﬂ%ﬁd&ﬁ@ﬁ%ﬁ% neﬁwahﬁeﬁﬁeeeﬁe®t|on
and providi ng.the,; st.arleand,e08,.4,0008S. . -Pain real time and presentation
tinme. The repgét %an aﬁso ?ﬁc? §e9tﬁe%?ﬁ$?laf startup tine, this belng t he
time from t hd®ifRLikcegoabt methpd wfiféln INgerrtrentcontxenble ahemetied Brlding o
pla. yout, In Lhi e RIS, kD8 IR O fris HACUIREL: (TRYGOMRLL SeheR, €Y1 ansi bl
mar kup | anguage (Xall.) ?ornatted el ectroni ¢ docunent I ndicative of
represent at i ongiifoft fihechndsb trferediian isdmtent! ¢ Rismeahint hf ¢ lipreginfagnn ofdeyi ce
retrieved medhafalifeflot Ol LARALAEONLEN L TOR0RD: G Ipnteday) ce 40 may
provide the report to server device 60 or another device o a content
del i very net viote clisidbvigpsn gopirehic aprapd it ibnclgaiderise. 2(enim the petidrcat ed
report col | ecinndeul:ca iliBubihs (ERROSE. (REL KL JENLCENO0 MR GRGe! ve Lhe
i ndi cations of the segnents and representations received é I ent device
40 (514). Serwpeiondeédiecengest fynddteninprovicdoditidvi pdi seemiloh ei@fé e.g.,
content preparati g ﬂe}”pfc@gnga@iog n@*&‘ﬁ&ilﬂg My g@;y{ngetovi\@cqu:. ot peceived from the )
2012/ 021540PCT7 US2011/ 047125 57 associ ated wth a service provider or nedia
assenbl er to dliaprigviec gdritent spperatic @ﬁafr@mwﬂlfeﬁﬁIWehef thpyfeerdat | on
provi ded by cl.i.gnk (dgviige: 40,2 service provider may determ ne exactly what
was played out, when there were pauses in playout, and when there were
swi t ches bet WBEHI FEpr bserfloachshblustalisesrrae e pther fadeistiohaktdusing | ent
device 40 nayda%&‘é'qgﬁit‘ys r!%ﬂé&r{t\gf‘{%ﬁdl’pk%dﬂﬂcﬁthg fﬁﬁmh9%1c¥1£§ of P&ﬁl pl ayout
duration and nunb of i nct, ‘continuous playout periods fo each
represent at i ghdest @gﬂéﬁ‘h@r’f CW‘% b ERET dreivb ey sselipausdes Hhd skl %an and
variance of tLB)@GtP@%@&QM[@@HJVQ“@ mas- 08 en U LI Q}f thiisngdal meet&‘ ReSRANIC e
provi der may anal yze quality of experience information for a new piece of
medi a cont ent®fgp 1§t FaaiAYCc. Geftery PRAEPEIOVIEVIES FOPPT Sieros syt oThéevéss vi ce
provi der may make,dnQuERer iiCQJOE’Q bk, %@1@&'{}1 HERLEEM AL 4,008 & Bikd B ent
bitrates available, and provide HI serving infrastructure to host the
media. files,scbHedvisopt-etipreptie MeadnmeRor srdeterrevgasl P epitser s
Vi ewi ng experi:gneess déélﬂ% >§ &Ly eegreﬁﬁgyd ﬂ%BmMm‘r‘%ﬁh LA & 203k Brdhi@ug dm& ove
quality of service for this or tuture nedi'a content "hosting. Quality of
Experience metPPcgicatsp Off afrk npage gt ghicleciguaitiiyprasnidioperduene®d by a user
and may be i ndependent «af m@& L8Rk @l 8 Qrdub B dsed vlfl@irr@ heduldsng of FI FTP

requests, representation selection deC|S|ons and t like. Inthis manner,
t he and 10 above.

16281} Imitially, server device 60 may provide indications of characteristics of
representations of multimedia content in an MPD to client device 40 (500). As
discussed above, client device 40 may select a representation {502}, e.g., based on
decoding and/or rendering capabilities of client device 40, user preferences, available
network bandwidth, and/or other characteristics of representations of the multimedia
content. Client device 40 may then request one or more segraents of the selected

vepresentation (504).



service provider may obtain a relatively accurate portrayal of the quality
of a user's view ng experience for a specific view ng session. 102071 In

t hi s manrwo,20tMe13#et hod of FI G 11 represents an exanpl ePofi/ts20molnds

i ncludi ng constructing a docunment incléudi ng i nformation indicative of
representations of nultimedia content fromwhich nedia data was retrieved,
and sendi ng the constructed docunent to a server fromwhich the nedia data
was retrieved. The nmethod of FIG 11 also represents an exanple of a method
including receiving information indicative of data retrieved by a client
devi ce, conwiBsiZh§ereceivi Aymansces thensivbited saamdotpo Pamgdage 4P 6¥mt t ed

el ectronic dog DGl.u QL 0, ’ epr.esent ati ons of
the mul ti medi aﬁﬁ%%iéﬁf ]er LA Jg% YEEEC% ééﬁgtg g\%&g\g&rﬁg% ?Eldeg §§n%d| a data of
the multi rredlratmmd@ﬁ(’*ﬂxlcizgstldw:qc thesotemdriamecarhsthesal widre dhafiet i ons
descri bed may, be tgd J; ¢ e Bre rSREL RS (o Ll NRSS any

conbi nati on ﬁerggcgp&ﬁwnp grr%ﬁ'%%gg:@% SO agmé’%]e k m “Emctl o%)sn%rrtay be
stored on or geraabmibttwtbouerceinsd ioH@'@r‘&ﬁﬁm’fé1iﬂn@tepui‘9tm@ﬁ%mey agggde on a
conput er - r eadabl,g. redium and.Sxacuned Rk & HRLINRI sahased pracesshng unit.
Comput er-read‘i%h)llu © glfammay iinc% ﬂ;n cc%rrput er-re%ﬁ e stor ée rre ;na whi ch
corresponds tigsal anaiighisheis (D U rspeh segnadatodthstoragetive did,).

communi cati o Aodingl n Y B0 agi, 1.8S ik gL..of a
conput er progirlz;mﬁr?f1 ‘%Qﬁngﬂ’é g H%%l%?%%fSﬁOP ?Osgbl%f 4712% 58
anot her, e. g and gudenfidivivy reweding drimuinhcatitondipratoe Gbm alrerreshiatiopdimer
computer- 1 cadabl & bRdlaSRNSLALLY IR, EOLLSAAONG, 1A, () )mgga?&m'e@
conput er -r eadabl e storage nedia which i's nou-transit

conmuni cat i orbuﬁféﬁfi“@?ﬁf)@u& mndpstiay Rgegln o, davipil émﬁ\m&i@mﬂ@a‘tﬁa* 8ttt age nmedi a
may be any avaihablie.egl &qhhakagan. Q&d@%&ﬁﬁ@@!}ap%aﬁ%\ Qs Rkegcomput er's. or
one or nore processors to retrieve instructions, code and/or data
structures fopsufigsoeppniatisndofe the f@fé@ﬁ@i%’éfe@lvdfé!é’c (e daciors gy adso

di scl osure. ACATPHIELREAG! ATALRAUGE: JIRY. draRLUAE,A HOTRLLEL: iRRdaD! €

medi um [0209] By way of exanple, and not |imtation, such

conput er - r eadaplag Sgghéﬂ“a@éhwéﬂﬁﬁm@aw Eorpiinsdia RANE @B ERREM a7@D- ROM or
other opticalyicals (SLOLATSES TRARELE S1 ] o S ALAB Yo AIdELRAREL | ©
storage devices, flash nenmory, or any other nedium'that can be used to
store desi reoﬁxp?fb?gﬁf@atﬁﬁp@bﬁémiwsmé Foendibf instructions or data structures
and that can @?&M@%ﬁﬁéﬁ e DYic@ d@@@&%ﬁﬁ&g cof B9 th@R¥K oS BNABGLIQR:akiSnsRFOPer Iy
termed a corrputer-rea abl e medium For exanple, if instructions are
transnitted febrraswepe; e rerserviaions 6H 2bt Hert daivetemepabercaidi ng a coaxi al
cable, fiber &Q&rle&&%?hﬁfer EWM?J\,@QMQ@!QKM wgik19hx%@!m@!»ﬁ%%ﬁ&s%@%&nédl&”e (DSO, or
wi rel ess technol ogi es such as infrared, radi o, and mcrowave, then the
coaxi al cabl elabideClispiceccibpe, opng sped inshitiog 2 puence ¢f PeiofRiness

t echnol ogi es @H}@thtsa§pt'\&fnﬁ @QPcrfo%d{thw@nghmdq‘ﬁp%}v&mé"e@ar&aﬂ%ka’%@ﬁ%g‘kn the
definition of medium shou be understood, however, t

conput er - r eadafsiEner Y F%@’é%%ﬂi“é\@ﬁ% clemens, stehreaRcting |“am§t§mﬁﬁfm?iﬁi‘ AElofde
connections, LakdnQF « WRYESntBhI I Fovi@he RLDGK oL d 2RSMLQNY bR pimbUt are
instead directed to non-transitory, tangible storage nedia. D sk and disc,
as used her ei##l PlesRITAigR §me 0 MRSAEROTCIAE ls¢ EDpdc thagwral diae, iremptiicheinedissc,
digital versatid @oag'th%%sc(i DVR)es £ b QR «6l c\%lﬁteﬁﬂiqdlg{c%f&ft@ﬁ‘pﬁ{mﬁ;@ whege di sks
usual ly reproduce data magnetically, while discs reproduce data optically
wWith |asers. TTHW# RAFIPeRSOGmTHBYAlBvEs SHOT Bl MeTuRBaowEt Rt he scope of

conput er - r eadaRh LB iRnic document indicative of representations of the multimedia content
from which the client device retrieved media data of the multimedia content.
16245] Chient device 40 may provide the report to server device 60 or another device of
a content delivery network, such as content preparation device 20 or a dedicated report
collection device. In this manner, server device 60 may reccive the indications of the
scgments and representations received by client device 40 (514). Server device 60 may

then provide the indications to, e.g., content preparation device 20 or another device



102101 Instructions may be executed by one or nore processors, such as one
or nore digital signal processors (DSTs), general purpose m croprocessors,
appl i cat iwo 28ppdaRIf40c i ntegrated circuits (ASICs), fieldrprage@moebike | ogic
arrays (FPGAs), or other equivalent ifitegrated or discrete logic circuitry.
Accordingly, the term"processor," as used herein may refer to any of the
foregoing structure or any other structure suitable for inplenentation of

t he techni ques described herein. In addition, in sonme aspects, the
functionality described herein may be provided w thin dedi cated hardware
and/ or sof t warechtsd g seoivt prpuriederfrexiagncodionty iantgvdeoot progparson

I ncor por at ed ('3 )al—ﬁﬂmﬂL Q}?&m&&% qu(i'i\,ldsb ’L}lérp%‘}m%q«mni QUES p?%(iegmg‘ve fully

i npl emented in one or nore cir ogi c el eirents.
2012/ 021540PCGFUS20 34 0 7t 5 RSQMEKQZJEL whihécr eshatizgye & iwdyctthivs! wiegcl osur e

may be inpl eggg% ggm s@vﬁaxc%fg@géﬁ 51%18\1’%&1@1(115 ?E%%&a%%g 195 ﬁ)‘?ﬁﬂ%&ﬂku&%%dck ch uding a

W rel ess han an integrated circult a chip
set). Vari ousi’b@cwpﬁwéﬂsglnnmdnfwsmvo i hnfars odhe tddby b edralion oidi s

di scl osure t u%%@{}@%ﬁs%gd &E&;}Lm&“@% oﬁﬁ%ﬁSés%moefad?f/e‘}ﬁ‘e&%%u&&)‘ﬂ]l,e& £ ho perform

t he di scl osed techni ques, ot ‘necessar | require realization by
di f ferent harekeeofumisesand et hesn andigrdessef fsedusaoviecnsvar i ous units may be

conmbi ned in %%ﬁg%ﬁmb%gm @mlgwc g{wgE»;qe{(s‘,ﬂd%dwb@yqﬁamk L{p@ﬁmg@ of

i nteroperative rdwdre -units, I ng - one or nbfe processors as
descri bed abov@rmgtgn dgnjraneiic onf IWdtwhL ogigitfabitieargiof vy Adaid/ BF TH i rrmare. WD

2012/ 021540 P%!e%%%gl%!h %?V%%%r Q@ae i &é' ShAIVER ikfﬁeier&rﬁe@&ﬂBQ R1

retrleV|nngt|ma|ad npri sing ana y2|ng
i nformation dfﬁ‘f@ﬁ’iﬁéﬁidfcéswﬂfﬂﬂﬁ em$ @p‘vmﬁﬁ ﬁﬁe@%@g mmﬁ@!ﬁw»mﬁ@wﬁ gicmadive

i nformation of.d he, IRk iﬁéﬂufbaékew 'd&dﬁrﬁ@écﬁ:%h% h%scﬁt vib€AS Ly RNGLEPfpESent at i on

of the multinedia content includes a tenmporal sub--seqtence; deternning
one or nore P@B&F@Uﬁskbm&dﬁﬁéﬂ$@ﬁd@h@ﬁ%%ﬂ%@hﬁhﬁ§ﬁb&%§ﬂﬁ@ﬂééﬂmaﬁ@d@ubnltt|ng

one or more r%ﬁéé@é&%ur tbhéllil?uﬂ@«?p@nm% wkbfi8s LETREE & ochUPsiSedygnce. 2. The

met hod of claiml , er - conprising presenting the data of the tenporal
sub- sequence dxpergngadibg k vrBded foay be ihdepprispied ebrhpizgbms Bied Mechsdied of

claiml, Wher&m 1§61 Fﬂ;m &!p%uﬁmnkg%aﬁ 9&%&2 b B L AnGAMRELREShe
determining the locations of the data for th e tenpor al sub-sequence from

t he manifest sivigs provider Meokidin hotRIGEly @bt mor iR enmgley ef vissing t he
locations of [if@.dalR+GRIRE h S&Sific viewing session.

{82871 In this manner, the method of FIG. 11 represents an example of a method
ncluding constructing a document including information indicative of representations
of moltimedia content from which media data was retrieved, and sending the
constructed document 1o a server from which the media data was retricved. The method
of FIG. 11 also represents an example of a method inclhuding receiving information
indicative of data retrieved by a client device, comprising receiving an extensible
markup language formatied electronic document including information indicative of
representations of the multimedia content from which the client device retrieved media
data of the multimedia content,

182688} In one or more examples, the functions described may be implemented in
hardware, software, firmware, or any combination thercof, 1f implomenied in software,
the functions may be stored on or transmitted over as one or more nstractions or code
on a computer-readable medium and executed by a hardware-based processing unit,
Computer-readable media may include computer-readable storage media, which
corresponds to a tangible medium such as data storage media, or communication media

melading any medivan that facilitates transfer of a computer program from one place to



retrieving data for a portion of the representation, wherein the portion of
the representation includes data indicative of one or nore | ocations of
data for wbeotzempiwwal sub-sequence; and anal yzi ngpChasd@atia4fios t he
retrieved portion of the representati®n to determne the | ocations of the
data for the tenporal sub-sequence of the representation. 5. The method of
claim4, wherein the data for the portion of the representation corresponds
to continuous byte sequences of respective segnents of the representatio
6. The nethod of claim4, wherein the portion of the representation
conprises a subhtr agreatrdingdexcborudftivhgosioepr Esenparionomputer-  The net hod
of claim 4, uhefek MiBLELAL My LS IR, [ QbR gggigaw@%%km;a

"the portion

repr esent ati on conpri m ni ng 5 star
of the repr esfesmimino%nisanfdnmﬂ@rmdmg b@;ﬁtﬂéw@sfanphéis@mntw@rﬁ\@fswtuﬁeﬂ

representati O(%rr o 9%0'45&% \?fmotah)’%‘cd%&‘yf be%x Ew iEhic ﬁ@&ia that can be Qc”d\‘bébgaaa partial

GET request that specifies the starting b e end |ng d an
identifier ofose hemp@pp@siéms at gy 1“\?’(/5@1“2@%2%M&S%PWUS@@&%%@&%@S 61 8.

The method of da&l @'h&hi <8 fo\“’ﬂx?;ﬁ&alié?amtuhf? oiqgéet%d éﬁ{uest & u}bg{i;r&q{n@‘ ld s&Heré eguence

conprises one or nore I nstantaneous res pictures of the
representatlGWHmu@imﬁgﬁ@@ﬂéedﬂﬁwiméﬁkﬁeV@ﬂgdﬂﬁM%WﬁE@ﬁ@ﬁwata t he device

conpri si ng ONB2 0 BIREE PLOGS ﬁsg{a%mg@rmm%wss& o BRALY 810l N LR jpon of a

mani fest file f ti medi cont ent erein t e Informati t he
mani f est fil eap nfd‘pm‘at: B M. FAIM HEARSHE{CRAOM epries epticat didrstofiget begopid ti medi a

cont ent | ncl Ulas, gk SOl SHD: SEALENCE:., ARhGLAAS PN Al FREEy|RFAL | ons

of data for the terporal sequencte, and submt One nore requests for
the data for hécpedporar «fﬁwbd@égf@ér@@éﬁ’ in fmfﬂrmrﬁewwméﬂrdﬁmorra@mcg wher ei n

the one or mofg R Pa‘ﬁ%%%& ede@bPa &Q}QJ\A@QU,&}%Q ah@a&%&% m\r}&);kn@k ;Qfdai' ons of the

data for the tenpora ub-sequence romthe manif . The device
of claim9, weepsichropdbianasiom. s ?Wéfir‘lkoéafwféﬁ@lmhtfhfémefmiémﬁthe one or nore

processors argcanfd-gured Lo Lekiheve 0862l AR PR Obid REsied
representation, wherein the portion of the representation i1 ncludes data

i ndi cati ve offasn@sisy srerbel isAPPbhet Bcigatcah o ‘KfHéhﬂewﬁéwéﬂﬁ@mﬁméequence

and anal yze tlta@m%taamm @nglgg%wgé %\4@%@9% 10R:Qfa 1%9613@@% gsentation to
determ ne the |ocations of the data for fenpora subsequence of the

representat!dﬁ#ﬁmmﬁ?fﬂ%%wdé@ﬁﬁbf%ﬁﬂ 4¢ﬁWﬁoﬁﬁyﬁﬁhé$@ﬁﬁ“ﬁﬁ€‘b itigioef of the
representati Op.&OHPK LIREH 1R wRMDsE JRBNRRIL:, 1RASXpReX Rl lNE L L RIBRGR1 at i on.

data storage media do not mclude connections, carrier waves, signals, or other transitory
media, but are nstead directed to non-transitory, tangible storage media. Disk and disc,
as used herein, includes compact disc (CD), laser disc, optical disc, digital versatile disc
(DYDY, floppy disk and blu-ray disc where disks usually reproduce data maguoetically,
while discs reproduce data optically with lasers. Combinations of the above should also
be included within the scope of computer-readable media.

(8214} Instructions may be executed by one or more processors, such as one or more
digital signal processors (DDSPs), general purpose microprocessors, apphcation specific
mtegrated circuits {ASICs), field prograromable logic arrays (FPGAs), or other
cquivalent integrated or discrete logic circuitry. Accordingly, the term “processor,” as
used herein may refer 1o any of the foregoing structure or any other structure suitable for
implementation of the techniques described herein, In addifion, in some aspects, the
functionality described herein may be provided within dedicated hardware and/or
software modules configured for enceding and decoding, or incorporated in a combined
codec. Also, the technigues counld be fully implemented in one or more circuits or logic

elements.



13. The device of claim1ll, wherein to retrieve the data for the portion of
the representation, the one or nore processors are configured to determ ne
a starti nyohlytan2ef40t he portion of the representation anagCamsendiony2byt e of
the portion of the representation fromdata of the manifest file, and send
a partial CGET request that specifies the starting byte, the ending byte,
and an identifier of the representation, 14. The device of claim9, wherein
t he device conprises at |east one of: an integrated circuit; a

m croprocessor; and a w rel ess conmuni cati on device that includes the one
or nore proce§sigl ghe tediBuquas elalii diedmre me’t heiiwylengnipdiint wediagiedata, t he

devi ce conpri . 201240 ) for
anal yzing i nf(%?r%%tilrg‘%p %Q%S’ ﬁg%ﬁégem i Ie 8&\%{ o Z}gelz?r%gl%gu&) )edrf'?qgv\ﬁgerel n

t he informat ilon{od. adhe weniviess ‘uifmm@uﬁmawééﬁ%sfwﬂiﬁatﬂvait&tié@sltl thine

r epresent ati o fud R JITLl 8.6 QBEEDLr dDELUES. Aed ARRRAS UD- sequence;
means for determ ning nor e catons of data he tenpor al
subsequence; dnépsed technigneahig dp opt T@Uhmlﬂﬁfﬁmgfeéﬁ@?féwrihmiéfvr»@qhi@@t@» for the
data for the E%m%lﬁtli a§HQ>§$}oeﬂ%Q&% Vaii;\])x?, m%b% AeVi &8 e A fvaw, &?@er ein the
means for determning t ocations o data conpri ses nmeans for

det er mi ni ng te& oF posidromns: ofl:ttive ollatcarotive hedenpordiclslibisegueres from t he
mani fest fil epi c:.gsc?irs aIBc,e\u@&Yilaﬁ(%g 1]; c%;@ﬂt%ﬁ“éﬁh W&S%&m%%a‘%m ﬁjr ogurt he

| ocations of th ata conpri se means for retrieving data for a
portion of the representation, V\herel n the portion of the representation

i ncludes data indicative of one or nore | ocations of data for the tenporal
sub- sequence; and nmeans for analyzing the data for the retrieved
portion of the representation to determine the |ocations of the data for

t he tenporal sub-sequence of the representation.



18. The device of claim 17, wherein the portion of the representation
conpri ses a sub-fragnent index box of the representation. 19. The device
of clai mwd,20era@on the neans for retrieving the data Por/ush@iperies on of
the representati on conprises: neans f@r determning a starting byte of the
portion of the representati on and an ending byte of the portion of the
representation fromdata of the manifest file; and means for sending
a partial GET request that specifies the starting byte, the ending byte,
and an identifier of the representation. 20. A conputer program product
conpri sing a ¥épuitertaBd8EBFe nmedi um havi ng stored thereon instructions
that, when executed, cause a processor of a device for retrieving

nul timedia data tQimetiod of r@R@hdZ8uliREQs BRL R @losonBRiiest file for

mul tinmedia content, wherein the information of the manifest file indicates
that at |east one?PdpiwsahiaicdA’ oPatfe Hulof PrsgrdcontBitbTTitiades a
temporal sub-ggaueneer ndelerdl Me 1N8Oha R LulacAblangi0f pidat @ for the

t enporal sub-sequence; and WO 2012/ 021540PCT/ US2011/ 047125 63 submit one

or more requeBtiEmeER ! Walpers TN BENPerErS sub- sequence.  21. The

conput er program REREHEH: Bfc £ hRkdbdRond¥TaLE kR tdBupRSLIBIELLORS LauUse the
processor to present the tenporal sub-sequence of the representation in a

trick node for th&WERHS gt AT biTauesy 308 tiBtadpnBe 8P B g PeRtHtoduct of
claim 20, wherein the instructions that cause the processor to determ ne

t he | ocati ons2.of tihemdabdoGonprii Sethimsiptid Pasntfate Gausectiheygprocessor to
determ ne the ] ocations of th ga a for the tenporal sub-sequence fromthe
mani fest fil @ oSSBT Tk ?%’rﬁfaﬁwaﬁ?ﬁwaduct of claim20, wherein the
instructions that cause the processor to determne the |ocations of the
dat a conpri sé.i nstihuctihons! dduat!, chusie dtthenipnotessaront of the data comprises

determining the locations of the data for the temporal sub-sequence from the manifest

file.

4. The method of claim 1, wherein determining the locations of the data comprises:
retricving data for a portion of the represertation, wherein the portion of the
representation includes data indicative of one or more locations of data for the temporal
sub-sequence; and
analyzing the data for the retricved portion of the representation to determing the

locations of the data for the temporal sub-sequence of the representation.

5. The method of claim 4, whercin the data for the portion of the representation

corresponds to continuous byte sequences of respective segments of the representation.

6. The method of claim 4, wherein the portion of the representation comprises a

sub-fragment tndex box of the representation.

~¥

/. The method of claim 4, wherein retrieving the data for the portion of the
representation comprises:

determining a starting byte of the portion of the representation and an ending
byte of the portion of the representation from data of the manifest file; and
sending a partial GET request that specifies the starting byte, the ending byte,

and an identifier of the represcntation.



retrieve data for a portion of the representation, wherein the portion of
the representation includes data indicative of one or nore | ocations of
data for wbeotzempiwwal sub-sequence; and anal yze t reTasb@1/0eT124 he
retrieved portion of the representati@n to determne the | ocations of the
data for the tenporal sub-sequence of the representation. 24. The conputer
program product of claim 23, wherein the portion of the representation
conprises a sub-fragment index box of the representation. 25. The conputer
program product of claim 23, wherein the instructions that cause the
processor to fetritevecthhéolddta if ghertihéeportiirdhe ohpehisub-epresent at i on

compri se { nSLIYGHLANS. LAk GRHAGISIIREEASANISD ictures of T €7 nE 2

starting byte of the portion o he representatio and an endi ng byte of
the portion ofpressetaiiepr esentation fromdata of the nmanifest file; and
send a partial CET request that specifies the starting byte, the ending

byte, and an ¢ dents §dvRF fi@tciifigo BRLASENEAL LRMcvidBoonfritBE bR eforsendi ng
information for nultinedia data, the nethod conpri sing: obtaining data for

at | east one IHeSPESSAERRTEC orbia Ity et e omedel fledetmytherdiesicdt t enpor al
sub- sequence; wih W, #0124 B8R SAARCTLAISRA KL Q4lA23m84: 1cast one r@REBREAGsdat a for

a manifest file for the multinmedia content, wherein i nformati on of the
mani fest fil ¢ paligstiasotsmamebhe dempuastb-srece prESERt ATBHYBT t he

mul timedi a copgnts Jrngh Udes ¢hQ 1AL AIncS Rt SBAHRNE S mab e s&RdbNg: at | east
a portion of the manifest tile to a client device. 27. The method of claim

26, wherein tHE HeAT CB8P 9PEH¥Fudes i nfornation indicative of |ocations
of data for the tenporal sub-sequence. 28. The nethod of claim 26, wherein
a portion of the mepiesent atinoh vibeludescdahard Moiceatsiavaoofigdsiasor nor e

comr i 91 g rERENT G P uhGDE A7 bR ERdo oY O BT hECT AR BEHHY AR on from

the client device;
11 The device of claim %, wherein to determine the locations of the data, the one or

more processors are configured to retrieve data for a portion of the representation,
wherein the portion of the representation includes data indicative of one or more
locations of data for the terporal sub-sequence, and analyze the data for the retrieved
portion of the representation to determine the locations of the data for the teoyporal sub-

sequence of the representation.

12, The device of claim 11, wherein the portion of the representation comprises a

sub-fragment tndex box of the representation.

13, The device of claim 11, wherem to retricve the data for the portion of the
representation, the one or more processors are configured to determine a starting byte of
the portion of the representation and an ending byte of the portion of the representation
from data of the manifest file, and send a partial GET reguest that specifies the starting

byte, the ending byte, and an identifier of the representation.

14. The device of claim 9, wherein the device comprises at least one off
an integrated cireuit;
a microprocessor; and

a wireless comumunication device that includes the one or more processors.

13. A device for retrieving multunedia data, the device comprising:
5



and sending the portion of the representation to the client device in
response to the request. 29. The nethod of claim28, wherein the portion
of the repoesembaisoon conprises a sub--fragnent index bexTafS2eihe47125
representation. 30. The nethod of cl@& m 28, wherein the manifest file
indicates a byte range for the portion of the representation, and wherein
the request conprises a partial GET request that specifies the byte range
for the portion of the representation. 31. A device for sending
information for nultinedia data, the device conprising one or nore
processors confi gared Porebtiag widararfde rabiisefstoromdtupalyr @stnt at i on of
mul ti medi a COptent o BAbfG] 4465 LS TRONAL SUR: SABHENLS QA (Jat a for a
mani fest file ia content, wherein information of the

mani f est f|Iéh¢m@h@&ﬂ@gwﬂﬁmﬂkhMQWH@m$®d§w3@neumépresentat|on of the

mul timedia cont enﬁne?ﬁl%ﬂ%%%ﬁaﬂ% Jﬁ@ﬁ%ﬁ&@'o&%@@ﬂ%@ﬁ%@ﬁm ?ﬁ%oﬁx?\”ﬂ at |east a

portion of the manifest a client devi evice of claim
31, wherein t$escnemiflest file includes information indicative of |ocations

of data for the temporal, gﬁx'ﬂl?u CAYSNGEre rf:qr WO 2012/L Q%%QMFQJAM%Q&W 047125 65

33. The device of aim erein a portion of e representation
i ncl udes dataWQmﬁWtative of one or nore |locations of data for the -tenporal
sub- sequence, and wherein the one or nore processors are configured to

receive a request Hon.4dlerpokt 1@Q}h@fiﬂﬂ@iﬂﬂﬁ&ﬁpf(}@§‘Q§Hﬁﬁhhfﬂiﬂe fkamt hancl i ent
device, and send the portion of the representation to the client device in

response to t%%“ﬁéﬁﬂ%%ﬁm““éﬂ‘k¢H€mH%GFﬂgﬁaﬁﬁcfﬁrﬁ¥@§ﬂ*VHéF%FﬁSWhe portion

of the represghl-atd @ 0OMRISEsesub- fragnent i ndex box of the
representation. 35The device of cIa|n133 wherein the manifest file

i ndicates a byte tg gerforithe po i.on of .the r? resen%? on and wherein
the request cdnpri'§e8VCFEFEPL]S: BRFOR JGTEETUE HEFO°aPas Pf e dote KB ite range
for the portion th@ﬁﬂ@@ﬂﬁi@iﬁ:ﬁﬁ@ﬂi‘sﬁ&k 0 PurtiGBof tHd’h@piGﬁ:Wdﬁ@1 wﬁmxeinahmaﬁthnmher ein
the device COO%QI rgperg& %auon ity %udms Qaeta %Ehmt%@ olf Q&ﬁg I;naogc 0ca 1'0!1qu dat‘i for the
temporal sub-sequence; and
means for analyzing the data for the retrieved portion of the representation to

determine the locations of the data for the temporal sub-sequence of the representation.

18. The device of claim 17, wherein the portion of the representation comprises 2

sub-fragment index box of the representation.

19. The device of claim 17, wherein the means for retrieving the data for the portion
of the representation comprises:
means for determining a starting byte of the portion of the representation and ag
ending byte of the portion of the representation from data of the manifest file; and
means for sending a partial GET request that specifies the starting byie, the

ending byte, and an identifier of the representation.

2. A computer program product comprising a computer-readable medium having
stored thereon instructions that, when executed, cause a processor of a device for
retrieving multimedia data to:

analyze information of a manifest file for multimedia content, wherein the
information of the manifest file indicates that at least one representation of the
multimedia contont includes a temporal sub-sequence;

determine one or more locations of data for the temporal sub-sequence; and



a mcroprocessor; and a w rel ess comunication device that includes the one
or nore processors. 37. A device for sending information for multinedia
data, thewdeviznei1onpri si ng; nmeans for obtaining data f@cTais2éieasti2zdne
representation of nultinmedia content @hat includes a tenporal sub-sequence;
means for obtaining data for a manifest file for the nultinedia content,
wherein information of the manifest file indicates that the at | east One
representation of the nultinedia content includes the tenporal

sub-sequence; and nmeans for sending at |least a portion of the manifest file
to a client devicewbmiB8w oTheredenigeiopficcdhaifmiBromericiinsaheceani fest file

i ncludes information indicative of |ocations of data for the tenporal

sub- sequence.y; 39:yudFk hﬁmiﬂiﬁ\!twﬁ}%mg{ w6l APBm 2MRGLREN LA PRI bR RE tlche
representation includes a indicative of one or nore |ocations of data

for the tenpdH&esSUISPEBelEcE T} pHEr ISR 8] ispresentation ingdighs 49§70 ecei vi ng
a request forgd ReeRGLLQN of the representation fromthe client device; and
means for sending the portion of the representatlon to the client device in
response to Lne rgﬂuest WO 2012/ 21549 US2011/ 047125 66 40. The

devi ce of clai ewﬂ@$%¥ﬁ“¥ﬁ%”ﬁﬁlf‘gﬁdﬁ RECFEHPR SR E0ipr i ses a
sub- fragnEntthﬂﬂﬁ%ﬂﬂ@ﬁ)&&J&ﬁ@ﬂﬁ&@ﬂ&@ﬁ@t&&Bﬂﬂmﬂm&&bHﬁhﬁmdﬁMhﬁemﬁ§m@|aln139
wherein the manifest fil cat es b e for or on of the
Fopr esent at i ORCCeHG A HEFEPHTE HEa 5 0LLY b PR oauw s gl e BT e Fequest

t hat specifi esxdithe firyte range for the portion of the representation.

A conput er program product conprising a conputer-readabl e nmedi um havi ng

t dth t f
stored ther con | NSLLUGHLADSLNRL o HIEN SHGEHLAL CAVBE-RBLIRRERRE O 2

device for sehding ih t1med
the processor to determine the locations of the data comprise ins trwtmns that cause the

processor {o:

retrieve data for a portion of the representation, wherein the portion of the
representation includes data indicative of one or more locations of data for the temporal
sub-sequence; and

anaiyze the data for the retrieved portion of the representation to determine the

focations of the data for the temporal sub-sequence of the representation.

24, The computer program product of claim 23, wherein the portion of the

representation comprises a sub-fragment index box of the representation.

25. The computer program product of claim 23, wherein the mstructions that cause
the processor to retrieve the data for the portion of the representation comprise
imstructions that cause the processor to:

determing a starting byte of the portion of the representation and an ending byte
of the portion of the representation from data of the manifest file; and
send a partial GET request that specifies the starting byte, the ending byte, and

an identificr of the representation.

26. A method of sending information for muyltimedia data, the method comprising:
obtaining data for at least one representation of multimedia content that includes

a temporal sub-sequence;



obtain data for at |east one representation of u tinedia content that
i ncl udes a tenporal sub-sequence; obtain data for a manifest file for
t he mul tiwedoe/eosavent, wherein information of the mani Pestustélm471ngli cat es
that the at | east one representation @ the nmultinmedia content includes the
tenporal sub-sequence; and send at |east a portion of the manifest file to
a client device. 43. The conputer program product of claim42, wherein the
mani fest file includes information indicative of |ocations of data for the
t enporal sub-sequence. The conputer program product of claim 42,
wher ei n a porti oncbinigaapépreseitaticdo hnehiidediadattertivigiaat i ve of one or
mor & | ocat | ongy ol fahAut A kiert SR SHO: SEIUEDESre: L ARSF e 0PI ST NG
instructions that cause processor : recelve a request for the
portion of th@ﬂﬁ@gﬁ@géﬁmamﬂgﬁﬂﬂndwnwh@swrwan@mdev@ee and send the portion
of the represent ailonLocbhe, ShibentndGyl RS diloLesnanss.d 0 the request. 45,
The conputer progranlﬁro alm4 erein the portion of the
representation conprises a sub- fragnent |ndex box of the representation.
46. The conput’er gﬁﬁ@r@m | predit o, Wi F ficaicst iR dcsides pReHRni fest file
indi cates a byiguhanOBckioss Jrhga PRkl 90 Rf shiheqhapr esentation, and wherein
the request conprises a partial CGET request that specifies the byte range
for the porti ?%n Of‘{ hg’ ngth{)(? gir C?‘ﬁr%r}'ttt a‘\ftvilic%rgn a portion of the representation includes data

mndicative of one or more locations of data for the temporal sub-sequence, the method

further comprising:

receiving a request for the portion of the representation from the client device;

and

sending the portion of the representation to the client device in response to the
request.
29. The method of claim 28, wherein the portion of the representation comprises a

sub-fragment index box of the representation.

30. The method of claim 28, wherein the manifest file indicates a byte range for the
portion of the representation, and wherein the request comprises a partial GET request

that specifies the byte range for the portion of the representation.

31, A device for sending information for oultimedia data, the device comprising
one or more processors configured to obtain data for at least one representation of
multimedia content that includes 8 temporal sub-sequence, obtain data for 3 manifest
file for the multimedia content, wherein information of the manifest file indicates that
the at least one representation of the multimedia countent includes the temporal sub-

sequence, and send at least a portion of the manifest file to a client device.

32. The device of claim 31, wherein the manifest file inchides information indicative

of locations of data for the temporal sub-sequence.
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33, The device of claim 31, wherein a portion of the representation includes data
mdicative of one or more locations of data for the temporal sub-sequence, and wherein
the one or more processors are configured to receive a request for the portion of the
representation from the client device, and send the portion of the representation to the

client device in response to the request.

34. The device of claim 33, wherein the portion of the representation comprises 2

sub-fragment index box of the representation.

33, The device of claim 33, wherein the manifest file indicates a byte range for the
portion of the representation, and wherein the request comprises a partial GET request

that specifics the byic range for the portion of the representation.

36.  The device of claim 31, wherein the device comprises at least one of:
an integrated circuii;
a microprocessor; and

a wireless communication device that inchudes the one or more processors.

37. A device for sending mformation for multimedia data, the device comprising:
means for obtaining data for at least one representation of multimedia content
that includes a temporal sub-sequence;
means for obtamning data for a manifest file for the multimedia content, wheren
information of the manifest file indicates that the at least one representation of the
multimedia content includes the temporal sub-sequence; and

means for sending at least a portion of the manifest file 1o a client device.

(ad

8. The device of claim 37, wherein the manifest file inchudes information indicative
f

of locations of data for the temporal sub-sequence.

34, The device of claim 37, wherein a portion of the representation inclodes data
mdicative of one or more locations of data for the temporal sub-sequence, further
comprising:

means for receiving a request for the portion of the representation from the client
device; and

means for sending the portion of the representation 1o the client device in

response to the request.
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40. The device of claim 39, wherein the portion of the representation comprises 2

sub-fragment index box of the representation.

41, The device of claim 39, wherein the manifest file indicates a byte range for the
portion of the representation, and wherein the request comprises a partial GET request

that specifics the byic range for the portion of the representation.

42, A computer program product comprising a computer-readable medium baviong
stored thercon instructions that, when executed, cause a processor of a device for
sending information for nultimedia data to:

obtain data for at least one representation of moltimedia content that includes a
temporal sub-sequence;

obtain data for a manifest file for the multimedia content, wherein information of
the manifest file mdicates that the at lcast one representation of the nuiltimedia content
inchades the temporal sub-sequence; and

send at least a portion of the manifest file to a client device.

43. The computer program product of claim 42, wherein the manifest file inchudes

information indicative of locations of data for the temporal sub-sequence.

44, The computer program product of claim 42, wherein a portion of the
representation includes data indicative of one or more locations of data for the temporal
sub-sequence, further comprising instructions that cause the processor to:
receive a request for the portion of the representation from the client device; and
send the portion of the representation to the client device in response to the

request.

45. The computer program product of claim 44, wherein the portion of the

representation comprises a sub-fragment index box of the representation.

46. The computer program product of claim 44, wherein the manifest file indicates a
byte range for the portion of the representation, and wherein the request comprises a

partial GET request that specifies the byie range for the portion of the representation.



