WO 2006/117645 PCT/1B2006/001105 SCHEDULING CLIENT
FEEDBACK DURING STREAMING SESSIONS FIELD OF THE
INNENTIORk{o0011 The present invention relates generallydo ustiamedia
Broadcast/ Multicast Service (MB/MS) streaming services. More
specifisdlliED¢ jpesenCTilkariion FMmes IR MECRANGEHT TR senedaling
and transport of limited user feedpegK @MENg an MB/MS streaming
session. BACKGROUND INFORMATION [00021 This section is intended

to provide a background E !?ﬁh‘%ﬁ@ gyn herein may include
concepts that could be p sarily ones that have
been previously conceived or pursued Therefore, unless otherwise
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streaming services facilitate resource efficient delivery of popular
reAIRR RN f55HBIRB RS Ivers in a 3G mobile environment.
Instead of using different point-to-point (PtP) bearers to deliver the same

content to different mob| le_point-to-multipoint (PtM) bearer is
used to deliver the sam& Qﬁ%&%&ﬁ&? @é in a given cell. The
streamed content may consist of video, audio, SVG, timed-text and other
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delivery verification reports after download or streaming sessions. In the

cald i thiFRSat e Llrreibnidn duinrsni TR PUST AL St FiiBr iy
contglinatietaiis! Of s ededsid y wowinteadadnlesodnncasesatistreaming
sessions, the content delivery verification reports contain QOE metrics.
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}#1 ry 2004..having.the sa e a§3|%afa as th sen P ication,
(<] Iesburce ermeaien ]WE O %me con ﬁo mu g)recelvers

erein incorporated by re ereﬁcpe escribes a mec anls

re&h%?f?fgrﬁ@mmw%}fé&d@éﬁ@é& wygifiitreposintprpaispdidddyarsstdo
anéticenteatdelivensmesiicadion dobiles, a single point-to-multipoint (PtM)

bearer is used to deliver the same content to different mobiles in a given cell. The
streamed content may consist of video, audio, SVG, timed-text and other supported

media. The content may be pre-recorded or generated from a live feed.

fooo4 A variety of proposals have been made for delivery procedures,
including PtP repair after a file download session and content delivery verification
reports after download or sireaming sessions. In the case of download sessions, the
content delivery verification reports may contain details of successfully downloaded
files. In case of streaming sessions, the content delivery verification reports contain
QoE metrics. U.S. Patent Application No. 10/782,371 entitled “DATA REPAIR”
filed on February 18, 2004, having the same assignee as the present application, and
herein incorporated by reference, describes a mechanism for reducing network

overload caused by simultaneous PtP repair requests and content delivery verification



reports. It recommends the use if random back-off time and random repair

server selection. It also defines the signaling of associated parameters

i.e., maximum back-off time and a list of servers that handle the repair or

verification reports. However, none of these proposed mechanisms deal
repovith lisepdematsadk diringetHe MBS ﬁ?@hﬁ%@l@és@?&n?ﬂf@@m] 9@y server
seldagdbdcklduringradrioadeastimuiticast strednpignsassior istsadesinabiek-off
tilﬂﬁ%ﬂ% lﬁtlsﬁ'@&‘??éﬁl\’f&%'mgtt%iﬁ&@équ%ﬁgfwgylﬁ-wi&?tmge HYSeQEr, none of

erminals. However, current \ specificatio pecify .
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seS¥ithultaneous user feedback from multiple MBMS clients can result in

feedback implosion problems at the server and may overload/block the

netwgrkyesourcess¢PeRehinuguiiere iraunetdfoiaehanisnsgeession is a

des‘fci%gﬁad%légtlgrg %E r@iﬁ'?a%ﬁ'iit%“[ﬁéé?&%@ %F%@%%%Q%H“H]Bﬁiﬁ/'?‘\\@or MBMS
streaming session. Furth Mgerel |sféa nee g)r relevaniﬁlnaﬂrr}g ]
TR IO sEHBERNN i mPRSAERLR Y Y b8 LAl S P ETREASE user
feedbasdindiving oS sgemnina RessOPsT BimlayENT o [edradk ereraitiple
Meabaodisentsaef thaeprésetdbuehtionpielade torsbiablat fdedbacleduridgmay
ovdinigsnulticastLFiM). sigaming sessions. User feedback during a

broadcast/multicast streaming session is a desirable feature that can

facilitate interactive programming on mobile TVs or MBMS terminals.
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moieamin %%%g?g%ggig&g (3) animation in SVG (scalable vector graphics)

content that prompts user interaction where user response needs to be

sent to the server within a certain time. [0008] In a first aspect of the

invention, there is providdd!a fefabd bt providing Sbalable feedback

during point-to-multicast (PtM) streaming sessions, the method
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broadcast/multicast streaming session is a desirable feature that can facilitate interactive
programming on mobile TVs or MBMS terminals. Such feedback can include, for
example, the following: (1) mobile TV viewers voting during the reality shows, (2)
changing the content of the next streaming session based on the votes received during the
current streaming session, and (3) animation in SVG (scalable vector graphics) content
that prompts user interaction where user response needs to be sent to the server within a
certain time.

[0008] in a first aspect of the invention, there is provided a method of
providing scalable feedback during point-to-multicast (PtM) streaming sessions, the
method comprising communicating data from a sender to at least one receiver and
communicating feedback from at least one of the at least one receiver to the sender
during a multimedia streaming session.



[0008a] In a second aspect of the invention, there is provided a system for
providing scalable feedback during point-to-multicast (PtM) streaming
sessions, the system comprising: a sending device that initiates a
multimedia session and communicates multimedia data via a
comnidBidation netweekhiringeatmilitimediantsing dimingssessided artsem for
prolfERY g Ko oD Iee. [ssahpekdo dRultimadia d&lRons, e

during the PtM multimedia streaming session in response to a prompt.
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&Ender o at fedst one recever: and computer code to communicate
datfiebback o atudaBedASTBRINDAGISHST Brie VSR Er 2 iiBRender

during a point-to-multicast multimedia streaming session. [0008c] In a

fourth ct of the invention, there is provided a gevice that . i

comRRRtes in TrdHRKATSSLA bIC U B B the Heiied @ compute

proguMpsiNgra witicessor niniiresdeutesaiistructisag ezcohennomipster program
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collected from'the at least one receiver and a maximum back off time for.
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device that communicates in multimedia sessions over a network, the
device comprising: a processor that receives multimedia data from a
sendff§iRdvice; aicrprenraRmist 9B ENGRE tRath FiolideodrieHer device that
cof@mmeHNcation.af iniK sespansiverte dbeviekeiveddvidiicaagiasiiatna guriegsor
a point-to-multicast multimedia.streaming session. 2a WQ 2006/117645
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megyatethst sorapue slsaiedStoandaienrass aprspider sedlamefeagp ek off
infdUTRY BiMostreaming $essionsBRIEE PEQRGRIRIHEN OfRRAMING &iming

roooio] Fig. 1 is a diagram illustrating a one-to-many data transmission
5%5t8hario in accordance with an exemplary embodiment. [00011] Fig. 2 is a
diagram illustrating the meaning of "waitTime' and "maxBackOff

paramgigrs In acoardangs YiAR ExRMNARYIGMRRIIMENovided a device that
communicates in multimedia sessions over a network, the device comprising: a processor
that receives multimedia data from a sending device; and programmed instructions that
provide for the communication of input responsive to the received multimedia data

during a point-to-multicast multimedia streaming session.
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[00012i Fig. 3 is a diagram illustrating a receiver device in accordance
with an exemplary embodiment. [00013] Fig. 4 is a diagram illustrating a
sancesdaviee in accordance with an exemplary embodiment/ REddduER
DESCRIPTION OF EXEMPLARY EMBODIMENTS [00014] Fig. |

iIIustrateﬁulaagpn@ﬁ%ﬁgzmcé@%mmﬁf&gm@gm@, @%@%}%grmg)
an exemplary embodiment. The sender. deyice 10 is.a server, |P- base
e B e R S oy

use proactive forward error correction, such as an ALC (asynchronous

layered coding) mechapis @g% correction)
mechanism, for sendﬁlﬁg@n?rl%ticast (}gtgalgbﬁ%ﬁsﬁé)%g@éets) to receiver
devices 20 in a_one-to-many fashion.. Each receiving,device 20 sends
egative S oo hoc ATk ACICH e S hges o e
seffgaHeieecUdEsh Eatn g eIEmySBlbeks@iocks not received or
received incorrectly). In response to NACK message(s), the sender
device 10%andrally ive dagsmilsishidsinthblocksty dhovedave radvice 20
in afzlbhbEOlHe Salivery ﬁ\é@&f&@i@%&&i%@ﬁéﬁlﬁ%ﬂ(f%%ﬁﬁi%(the same
session as the original FLUTE session established for original
transmisgign, a5 $4DSAAUER! i'ﬁhé&l&gﬁéag%é%%@%Iﬁ@é&amﬁﬁﬁh%
using another protocol than FLUTE may be used. [0001s| Data Is
traf i STBPIEY FBRYESRer 10 to receiver(s) 20 as objects. For instance, a
file, a JPEG image, a file slice are all objects, A session is established
betweentffésdrigiet idédiearan Hneraiagaceder doidedisrandoesit forn
dataaglivesnt3diMen2006/117645 PCT/182006/001105 A single session
may include the transmission of a single object or multiple objects.
Different identifiers are used to identify the objects and sessions. [oeoisl|
Each datalifiaelIlz3 BESGRFEION 68 BxiidE idRcK BMBOBINGBNY or
similar, which identifies each block. Blocks are represented by a set of
encodingees¥Mmbls] Anseaceding symbol sdentfieniERh Qesimdlal, in turn,

in ic%t s h W.Eﬁle encoqin sym olsg ied indthg ayload of a da i
e earamdp it Skl cboiment Hhe seucrachict i Secver e

fil PFIOY PP TR e deriel SRS p SIS h s i re witimd rséeriab IbafeBaibifek

dupidgetive forward error correction, such as an ALC (asynchronous layered coding)

mechanism and/or FEC (forward error correction) mechanism, for sending multicast
data blocks (or packets) to receiver devices 20 in a one-to-many fashion. Each
receiving device 20 sends negative acknowledgement (NACK) messages (or requests)
to the sender device 10 concerning missing blocks (blocks not received or received
incorrectly). In response to NACK message(s), the sender device 10 generally re-
transmits missing blocks to the receiver device 20 in a FLUTE (file delivery over
unidirectional transport) session (the same session as the original FLUTE session
established for original transmission, or a subsequent FLUTE session). Alternatively,

a session using another protocol than FLUTE may be used.

(0015) Data is transferred from sender 10 to receiver(s) 20 as objects. For
instance, a file, 2 JPEG image, a file slice are all objects. A session is established

between the sender device 10 and the receiver device(s) 20 for file (or data) delivery.
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point-to-multicast (PtM) streaming sessions. These exemplary
embodiments can be implemented using application / content driven
featback; @xtensions to associated delivery procedures ineiviBiltssamd os
RTCP feedback reports. [000181 The following is an example
applicatiorconieny ditrate teedbaek ssimplemsniadioriedf thenidt stteanming

copiaaendi sen eadiankdioa g sesgn. L ne PMIM server

describes t ted parameters out o In ﬁ1e SDP file

correspondlngé Eh(% %ﬁtgggghve c%%dgg%ﬁgc@nm%hlm@%
a ct'the

such parameters |nc a se € servers

feSdBHEK Al (Q&)ntiﬁa&mrﬂ%c%ﬁm e era@mﬁmmf@fs@@f@ma

( m@ﬂﬁa&l L@Qfé)ksc{ﬁg%ls%@u [Hegeihe Mm&sf&&ﬁamm@eﬁﬁn@mamﬁk
application or,.SVG an on t for user in select
yeésj nogI sge%mtb%s Cf)mst ra %}k ﬁﬁg olby Otﬁr Eﬁ?e e{:’g% f ﬁratff's the
us’@?ﬂhﬂ?ﬂlﬁﬁﬁ%@éﬂm&@?ﬂlgbéﬂ@\ﬁmdﬁéghy at t|me = 'feedback- tlme) and

stores it in a buffer for a scheduled transport to a feedback collection
server. ‘IEW@Waﬁlsp@wrsphechaﬂlépmmsdieﬂﬁgéw@mie@@ﬁaﬁdmmber

Xpmhﬁ%@%hgaﬁ'@ﬂ\m fssiderni.co Qﬁgﬁﬁﬁﬁy embodiments can be
Actu I transport tlm%% feedback i tsge + X. A fgedback collection se ver

TE S PR SR NPt SF R I S S TR A SR
Wﬁ@wwmmq':cﬂm@ n MBM&IMT@MM@C@W connection is
established to the randomly selected URI. The user response is
embeddechif) erhXfdloahjg i albcimisesantitsiog/ tdhith BOM Faantttand.

m%&l@lnlﬁ?ﬁ%ﬁeEF&%%@P&E&&%:E%@%&%% e Malac% d?égﬁ% s,

r% ect includes the necessary parameters to I
st

giied O Serert daprenbe o Eletsd PrrABCiEs REL D PRaD KTk Al
inchteedom el aahbjeatbyelspeciidag extonsiangsdal the dagesponding
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feédback during an'MBMS streaming session can Rg‘)rowsmne
sifptdrudiisionis Grefer xaodondiasisertine d w8 Hor associated

delivery procedures. The following is an example implementation of
extensioli®td aysowdbe VBB IR eltinss drv I MPlidh00 208 Vhew

elemeatsf the py&ﬁpﬂw{?@ed@a%gymeiﬁ %H@Q,%&@ti&ém@st% ﬁféh@;ma

CopeRRaNding 1o Mg A%SAcialad Relvely Brocedures, asshonmintie.
= ‘feedback_time’) and stores it in a buffer for a scheduled transport to a feedback
collection server. The transport scheduler in the client generates a random number
X’ between ‘0° and ‘maxBackofl”. Then it computes Actual_transport_time =
feedback_time + X. A feedback collection server is selected at random from the set
of URIs signaled in advance in SDP., When current_time = ‘actual_transport_time’, a
TCP connection is established to the randomly selected URI. The user response is

embedded in an XML object which is sent using HTTP POST method.

woo20; The user feedback can be formatted in an XML object. The VL
object includes the necessary parameters to identify the feedback, streaming session
and the client ID. The application-specific feedback is included in the XMI, object by

specifying extensions to the corresponding XML schema.
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sample code below. The required element(s) ‘serverURI' specifies the
URIs of the list of servers that collect the feedback from the clients. Fig. 2
iluetrates: the definition of "waitTime' and "‘maxBackOff parameters.ohftes
collecting the feedback, the client waits for "waitTime' time units and
generatasanatisoredimbenriX; betmes sGeanths raaidback®f pritsends
e erdRackAlSLNANGIOR & IS IS HNIBMO . IERERAS (o Sel!

reliably usm%HTTPIT P. <?xml version="1.0" encoding="U

< PR iR SO RS AV RATR'S. BRE BRI Sfarépmiens to sssocisted
elepsptf-prrddefsultVgoatified'> ecs.element
name="associatedProcedureDescription'type="associatedProcedureType"
n <XS'C@%M€>AT¥@@dIaHéﬁFlé'ﬁ§§@ﬁB@E@QMBM¥W§ IMrSARREAURNCe>
<X ent name= tFileRepair” t osicProcedureTyp
mlﬁgei?%s- maxt R%ﬂs F%}b S ementwe% SLHHERE Ea‘ﬁ‘mm@
tyﬁ@éplhﬁqﬁléﬂ@ﬁaﬁr%/ﬁ@wmm@wﬂs) SetvatBROceeriies e Hﬁése)lﬁimém

g%ﬂ&ﬁﬁ@ﬁﬁaﬁﬂ@ﬂ@ﬁ%%ﬂﬁﬂmw rQﬁ%EZJﬁﬁ;EM% STNEEEHISTOr
" ccurr" 4 ent name="userP ackR .

typ%]%1 obag rocch &Srefe@r ey m{% ccuerrsCQ Rt gecfsgcr%acf‘ fhe client
</%§%‘éé@feﬁé@@@%*&tﬁﬁﬁ@@%@iﬁm@@sﬁé@@ﬁpmﬂm@ "X’ between ‘0 and

nemaam@ﬁprmw&mmgmeﬁmﬁﬁ%? SXei61e M8 inits. The
NS R MR iR AR nOcours™ |

maxOccurs= u ounde R 4xs: sequence> <xs:attribute nmc"waitTime"
typQ.Xesnsignedl-ong: se="optional"/> <xs:attribute
nad;@ﬁ;ﬂ@&%%&%%@m«%%&ﬂ%@%ﬁﬂmmﬁm fired"/>
4xs:complextypez-sxseemplextyRe frmes.mRICRepairType">
<xs:attribstenamemnsassisnbesaipitonulU’ type:"xs:anyURI !
use="required*ss=xgxs:.eomplexType> <xs:comptexType
name"repairProcedU‘T‘@‘qrﬂg)ﬁfﬁ'?*‘@W@WEls:}tl-'lﬂ‘*té‘lt:es@%tﬁﬂﬂlsﬁé’lﬁ#t::ﬂurfﬁ)@s':65b(ftﬂecprgimr!rfﬂ@cwrs==“1"f>
base="basicProc du e PET iR ftes T BT B plePerc et
type s strin g us e :ﬁe&tﬁ eF—"gns‘rRﬂcapttonReport" type="repartProcedureType " ninO soure="0" maxOceurs="1%/>
xs element name="userFeedbackReport" type="fecdbackProcedweType minOteurs=*0" maxQcours="1"/>
<figsequence>
<fxs:complexType>
<xs:complexType name="basicProcedureType*>
<xs:scquencc>
<xs:¢lement name="serverURI" type="xsianyURI" minOceurs="1* maxQcecurs="unbounded"/>
<xsisequence>
<xsiattribute name="waiiTime" type="xs:unsignedLong" use="optional"/>
<xs.attribute name="maxBack Off" type="xs:unsignedLong" use="requirsd"/>
<xsicomplexType>

<xs:complexType name="bmFileRepairType">
<xs:aftribute name="sessionDescriptionURI™ type="xs:anyURI " nse="required"/>
<fxs:complexType>

<xscomplexType name="repairProcedure Type™>
<xs:simpleContent>
<xs:exfension base="hasicProcedureType">
<xs:afribute name="samplePercentage’ type="xs:string” use="opticnal®/>
<xsattribute name="forceTiminglndependence” type="xy:boolean” yss=tgptional™/>
<xs:attribute name="reportType” type"xs:string” use="optional />
<fxsietension>
<fxsisimpleContent>



<xs:attribute
name="forceTiminglndependence'type="xs:boolean"use-"op6onaP>
<Xgratvivaterhame="repcrrrype" type ="xs:string" use' optioral/mzo06/001105
4xs:extension> </xs:simplecontcnt> 5 WO 2006/117645
PCTITBZ006/0011095 c'xs:complexType> "report-type" value T 'rack" 11
"stdP TSP AP 4XE ¢S HIPlexType name="userFodbackProcedureType">
<xs:simpfeContcnt> <xs:extension base-'basicPmcedureType">
<xycomplexType name="user wdbwﬁmt&dme

<xs:attribute ﬁqm@n:p;' edbac eporﬁpf/%e" type="xs:string"
usn="optional’/> Uxs:gxtensinRzdxs:simpleContent> c'xs:complexType>
</xs;schema> feedbac:Reperthype-tyeshd . besthne:. L L. ranking”)
(00023] The MBMS strearming server decides to collect certain types of
feedback durirgtive-fBMS streaming session. Examples of the type of
feedbackesti#s€es/No vote', "Best among a group of items (A/B/C/..),
'Ranking’ etc. The client application collects the appropriate type of

feedBAcK at required time instants. The client application also formats the

feegdRRGI.IRQ. X QQJEE%G,tQ‘rg%nggnsported subsequently using a HTTP
POST method, (00024] The user may provide the same type of feedback
at multiple time instants during an MBMS streaming session. The XML
object corresp%d' ﬁ a client feedback may contain some means of
uniquely[?aﬂéﬂtifylﬁélo% B FEROHRE RS Ar Sdosdr eatlert Srateip armta i Bedhisk
cofteBcheiB N titetinie srstinmt darhjdds oficint fige di dekiweasaaltectedNo
i M eI R R Red BOERACK CRUNGHMEY. MEYERA BERERion

traacoli oftv%ri(gus_ feeglback i?gta%ces. Other useful information such as.
CliAHTDS S5 SRRIR A ke BRIOASHIS ARG dURe HRE a0k Tosjeiqnt application
cortesonaingas: tibads rtdeBdbatic ot QURSF Fivpordd ksubshprmaly using a HTTP
copespensing to each type of feedback can be defined

fovoz4)  The user may provide the same type of feedback at multiple time instants
during an MBMS stréaming session. The XML object corresponding to a client feedback
may contain some means of uniquely identifying each feedback, such as, for example, the
time-stamp corresponding to the time instant at which client feedback was collected. In
some other embodiments, a feedback counter may be used to keep track of various
feedback instances. Other useful information such as clientID, serverURI etc are

optionally included in the XML object corresponding to the user feedback.

iwoozs] The XML schema corresponding to each type of feedback can be defined
as shown in the following sample code, The client applicatioﬁ formats the feedback into
XML objects using this XML schema.

<?xml version="1.0" encoding="UTF-§"7>
<xs:schema xmins:xs="http:/fwww.w3.0rg/2001 /XML Schema® elementFormDefault="qualified ">
<xs:element name="userFeedbackReport'>
<xs:choice™>
<xsielement name="stmpleYesNoVote™ type="yesNoType />
<xs:element name="bestAmongAGroup" type="bestOneType" />



as shown in the following sample code. The client application formats the
feedback into XML objects using this XML schema. <?xml version="1.0"
angasing=gklkTF-8"?> <xs:schema xmins; PCT/IB2006/001105
xs="http://www.w3.0rg/2001/XNMSchema"

elementFormDefauic guetified iz Soxdfiehgient="ranking Type"/>
name="userFeedbBatkReport"> <xs:choice> <xs:etement
name"simpladesNoVoto" type~'yesNoType"f> <xs:element
name="bestAmongAGroup" type="bestcneType"P> 6 WO 2006/117645

PCL/182R06{001L05. sxsyglement name="rankluASpecificOrder"
type:"ragxg:isuc&'%}/ e"/> c'xsichoice> 4xs:element> <xs:complexType
name="yesNoType"> <xs:sequence> <xs:element name="yesNoVote"
type="xs:boolean" MRS RENEERREDS Poolseu winCrsie
ndIfEEtifdStamp” type="xs:string" minOccurs=' 0" maxOccurs="1 ">
<xs:attribute name="g&g&sAeiyidEeSampttimg woaintbpliOrmi=0"
<ditributé frame="sessionType" type="xs:string" use="optional"/>
<xs:attribute name="sembetd:iypes¥sI8tHpg Wsarraptonabyrs
<xs:attribkianamemncelientd’ f¥Rge-%s SiindsL8pmaptional">
<cs:attribyteAaNeTSENREIRR IPeT xS RRVHR I ise="optional">
VxS SeqURRGRT SR COMRIPE LSS, S compiagTipe

name="hestQneType’> <xs: |tgpp eContent> <xs:element
Q(: — 21 g o . I gt} T 4
name="hestOnevote" type="x .§trf‘ﬁ§“y§%555c1frp§%}ﬂ6" maxOccurs=""/>

<xs:element Highfe=" timeStamp" type="xs:string" minOccurs="0"
maXTSRERAFERPSL /> <xs:attribute name="sessionld" type="xs:string"
use="optional">

<xs:complexType name="bestOne Type">

<xs:simpleContent>
<)cs:§!emeut name="bestOne Vote" type="xs:string" minOccurs="0" maxQccurs="1"/>
<xs:¢lement name="timeStamp" type="xs:siring" minCcours="0" maxOccurs="1"/>
<xs:attribite name="sessjonld" type="xs:string" nse="optional"/>
<xs:attribute name="sessionType" type="xs:siring" use="optional"/>
<xs:attribute name="serviceld" type="xs:string" use="optional"/>
<xs:attribute name="clientld" type="xs:string" vse="optional"/>
<xs:allribute name="serverURI" type="xs:anyURI" use="opticnal"/>
</xs:simpleContent>

</xs:complexType>
<xs:complexType name="ranking Type">
<xs:simpleContent>
<xs:element name="rankString" type="xs:string" minOccurs="0" maxQceurs="1"/>
<xs:element name="timeStamp™ type="xs:string" minOceurs="0" maxOccurs="1"/>
<xs:atiribute name="sessiontd" type="xs:string” use="optional"/>
<xs:attribute name="sessionType” type="xs:string" use="optional"/>
<xs:atiribute name="serviceld" type="xs:string" use="optional"/>
<xsaitribute name="clientid" type="xs:string" use="optional"/>
<xs:atiribute name="serverURI" type="xs:anyURI" use="optional"/>
</xs:simpleContent>



<xs:atnibute name="sessionType" type="xs:string" use="optional">
<xs:attribute name="serviceld" type="xs:string" use="optional">
<KQatributethame="clientld" type="xs:string" use=""option&K/&182006/001105

<xs:attribute name="serverURI" type=""xs:anyURI" use="optional"/>
<xs:simpleConfefitseREEEmplexType> <xs:complexType
name="raikiPiFIyperes <xs:simpinContent> <xs:element
naffeshamk String” type="xs:string" minOccurs=""0" maxOccurs="| "7>
<xs:element name="timeStamp" type="xs:string" minOccurs="0"
maxOccurs=""1"> <xs:attribute name="sessionld" type="xs:string’

use="optiangl" THessiAtBhULR BAGTREISIONTYRE. KPR SRIING: may be
use:"g t{gg@li‘bm@fs:attn te name="serviceld" type="xs:string
usa=roptional"s ‘e LR ANEEEfientid type="xs:string"
use="optional"/> <xs:attribute name="'serverURI" type="xs:anyURI"

use="optBRAITILN D& EuFitErre RUGD Gobtind 7eus! protocol) feedback
POPIBBOBEBOLEOS A setsiaanypdexT HaetdkEaaMPIATYRE Teceivers, via

alxs g{;@g& bjects corresponding to '
fe)gfjet?ack ingﬂgg%%ii%ﬁ%%ﬁ% Gsir r?ém r(r:fg ?B%?]fgl@ﬂil/lnéﬂs)%pn%ﬂ{*e
1000271 Tie tohiethrrgie 4n IR [Peied inalewmiing drestorolyithin
fe itk or@pistbssirapiaioentation. i sendeat forreguest Jesdhack:from a
lupality; IVEr'S, ¥a-th ing.ofia feedback token on trée seryjce
B R S e ke
di?&&i@ﬁi 4 SPrpsaRisAicRs Afiedhrek B dicotnmibe S RiPRitic RIFGRusttedm
(fenéxrptiophéby tisiriglan:R TRdweadgraxiensiRadwith AnearRIAPIAE, fidver
0ri@ac%g_%A'%’a%’t_i@@%%?écyv&mﬂa?g@ge?}iﬁeg“ggtg an %@Eﬁggfgggg field). The

field contains an indicator of feedbac icating e Teedback is

request%ggé ang o tionallg time indicator (indicating when the feedback

is requeste 55 € é:%mxhsb éc;_%act a random number an% 1f %e number is less than or
equal than the number indicating the fraction of receivers (received by the sender), sends
an RTCP report (or any other quality report) immediately or using the timing rule which

is communicated by the sender to the receivers.

focoze) Fig. 3 illustrates receiver device 20 in accordance with an exemplary
embodiment. A communication system includes the sender device 10 a transmission
network 30, e.g., an IP network or another fixed network, a wireless network or a
combination of a fixed and a wireless (cellular) network etc., and the receiver device 20.
The receiver device 20 can be a cellular telephone, a satellite telephone, a personal digital
assistant or a Bluetooth device, WLAN device, DVB device, or other similar wireless
device. The device 20 includes an internal memory 21, a processor 22, an operating
system 23, application programs 24, a network interface 25 and a NACK & repair
mechanism 26. The internal memory 21 accommodates the processor 22, operating
system 23 and application programs 24. The NACK & repair mechanism 26 enables the
NACKing and repair procedures in response to missing or mangled data in a data
transmission. The device 20 is able to communicate with the sender device 10 and other

devices via the network interface 25 and the network 30.



indicating the fraction of receivers that are requested to send the
feedback. (00028] The receivers extract a random number and if the
nunberisifess than or equal than the number indicating thecfrastienwoiios
receivers (received by the sender), sends an RTCP report (or any other
quality repart) immetliateleosgiagdne:timing.cedeimbiolitisn exemplary
communifigtecry dASARAE 18 (e yecsivels, 00020 FId. 2dIStiates

suitable
receiver device 20 in accordance with an exe pl’ary empo |me taw

cofiitiirisEtsd Lydineiierdite ddhesehbefedwdd Toludamshimaimemory
networkr38se ] 2amm kﬁ:@am\gcm@mmph@pnémm ﬂa@mﬁga 3 WHEIRSE interface

nefwork. Qr; &s‘&%m@'?e%%ﬂn ol f‘Xx%qoa”d g QCFJ"‘gﬁ") network etc, ||
and fhe receiver devi The recelver VICE can be ané:e Inemor}}
te RSB 4 S e RRop hdr e e Seiran dibed aag%@t@ﬁm@ms 14 The
Bltietaatkstha\dcepitliedh desices &v&aeﬂmaﬁmmrosmaiwamgl@ﬁ&mw
deeré%@@odﬁw&%r&%m%n 5.2 ipternal memory 2 Orﬁ%’mcess‘)g S0

op eratlnggesystem 3 application pro rams Z4, a ne u%enpac and

a IR Rergphip fFﬁ@&Ff 526 PR daisisrRareriewior)izicar bostermsdatés
theiprceessol 22 pperatilgday sterhe2 a0 dropRiiaatio feprodiamsRd wiiner

NAGI & [eRgitmechanismy2f.enahles the almg\gK'” %&%&%M the receiver

procedures in response to missing or man ata In a dat
tra‘il?é’h‘i?s%%‘ﬁd et devicss vio e astwars éﬁﬁﬁfﬁ&frﬁééf@ WrRamedeitder
device 10 and other devices via the network interface 25 and the network
30. 8 W@®pD6MilzeasRCIIBRoesON 05 VR00804vE ped dHestbades is to

sepsigicdavice ﬂ;gt Lﬁcﬁggm%am@dwim@éa fxe H@lﬁl% gnbodilef «k! !&bl t0
sen evice 10 can be, for ex twork seryer or any suitable
dev%ga%}engeclih ForHife” ’(T(')r medi %nge?ﬁv afﬁlé"’(?@v%y 416 i fRgeib saon are
intB¥Ardahirdeipe Y invproeenssisdl?; an operatlng system 13, application
programs 14, a network interface 15, a transmission & repair mechanism
16 and a data storage 17. The internal memory | | accommodates the
processor 12, operating system 13 and application programs 14. The
transmission & repair mechanism 16 enables the transmission of data
packets to receiver device(s) 20. Furthermore, it enables re-transmission
of data packets in repair sessions. Data to be sent to receiver devices 20
and data to be re-transmitted can be stored in the data storage 17.
Alternatively, data can be stored in a separate device co-located with or
outside of the sender device 10. The device 10 is able to communicate
with the receiver



device 20 and other devices via the network interface 15 and the network

30. [00031] While several embodiments of the invention have been
described,7ittis to be understood that modifications and changes:wilhocesr
to those skilled in the art to which the invention pertains. Accordingly, the
claims appended to this specificatiarLarBMtended to define the invention
precisely. 9 WO 2006/117645 PCT/182006/001105 CLAIMS 11. A
method of providing scalable feedback during point-to-multi cast (PtM) 2
strelaminy $e$sibASPIE e thdebioirmdhisth gureppnintnivatingd &affom a
sender t@maaﬁﬁagggeﬁdﬁgejmmamgoﬂlﬁ%@unicaﬂng feedback from at
least one of the at Ieasta%éére(:ﬁ]ver 5 tﬁ the s«inder during a multimedia
streaming session. 1.2, method of et £+ 1EtheredsrRp PRIy
prompting the aideaskongy ecaiier LA ol-3r HRSMShod ol cloim

5 2, fu herg1 rr&errljglnagn%owd ggarameters for collecting 2 input from the

Peast one receiver andme FAUMRECSER B time for random 3 time

dlspersmn. 1 4. The method of claim 2, further comprising provisioning
inpat frofh¢ne:tiblbastiadron eureeeiverdiingthapmitinedis.sttaamiRGer
session ﬁgelﬂguextensmns of 3 associated delivery procedures. 1 5. The
method of claim 2, wherein the prompting for input from the at least one 2

receiver. voIv e en on a service announcement channel. 1
6. 'Ighe n;fgt g‘l%wg %Jéjfﬁer T SR R R AR P S o AR

.from 2 ﬂﬁé‘iéffreaé%ﬁéeﬁefcewaceﬁer sehamgrimgualityleeffoimif fvearatodom

number fi$n3 degsEran or equal a number indicating the fraction of
receivers communicating 4 to the sender. 1 7. A system for providing

Scadableﬁ%qﬁaﬁskéi%ﬁﬂm@%r@ Diteast shogu?érﬁ kﬁl SE%S'

the system com r| %%3 a sendin eV|ce hat |n|t|ates 1a

session BEdCEETH the et ?ﬁet&?%‘?}ﬁﬁa*?ﬁﬁoé Wﬂ?ﬁé@ﬁéﬁf

3 networkadindintpd deliitim edizdtreaming

B P S

o I

5. The method of claim 2, wherein the prompting for input from the at least one

receiver involves sending a token on a service announcement channel.

6. The method of claim 5, further comprising exfracting a random number from
the at least one receiver and sending a quality report if the random number is
less than or equal a number indicating the fraction of receivers communicating

to the sender.

7. Asystem for providing scalable feedback during point-to-multicast (PtM)

streaming sessions, the system comprising:

a sending device that initiates a multimedia session and communicates
multimedia data via a communication network during a multimedia streaming

session; and

a recelving device that communicates feedback to the multimedia data

during the PtM multimedia streaming session in response to a prompt,

10



5 session; and 6 a receiving device that communicates feedback to the
multimedia data 7 during the PtM multimedia streaming session in
regpongRS: {9:a prompt. 10 WO 2006/117645 PCT/IB2006/0Q1102, b & os
computer program product utilized in multimedia broadcast streaming , the
2 computer program product comprising: 3 computer code to

I cominunisatengata fropam panertoiatdeast on@edd 6£RIMAE: A% Bing | the

2 computeE&Qgﬁe;%&%%mﬂmg@&geedback from at least one of the at 6

) T1SIE. . . . .
least one receiver to the sender oﬂj?lng 5 point-to-multicast multimedia
5 Streaming 7 seC%IsI;oQt.erl g Odevice tha% Cé)rtn%unicates in multimedia
sessions over a Networ Hhe GRS P ESTHBHLRY? 08 B etst that
% exe8§fEE & fuctions to communicate multimedia data 4 to at least one
5 receiver; andd gc&ﬁpméhﬁbﬁiﬂﬁ%ﬁé&@%&%@%@M@q@%@s&tdgﬁgdpne
regejver an a maximum back off time for random time dispersion
6 e ey B P
7 de¥fitdothat communicates in multimedia sessions over a network, the
device 2 comprising: 3 a processor that receives multimedia data from a
1 sending dQiiee. B0 shRIHLARSEIASIINENOS NALRIQUAR 0L TS gcvice
) communication, of input 5 responsive to the recglved mgltlme id data
during a POIREIB¥nulticast multimedia 6 streaming session. 11
3 a processor that executes instructions fo communicate multimedia data

4 to atleast one receiver; and

a memory that stores input collected from the at least one receiver and
6 amaximum back off time for random time dispersion during a point-to-multicast

multimedia streaming session..

1 10. A device that communicates in multimedia sessions over a network, the device
2 comprising:

3 a processor that receives multimedia data from a sending device; and

4 programmed instructions that provide for the communication of input

5 responsive to the received multimedia data during a point-to-multicast multimedia

6 streaming session.
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