SCHEDULI NG CLI ENT FEEDBACK DURI NG STREAM NG SESSI ONS
FI ELD OF THE | NVENTI ON [ 0001] The present invention

w0 edoatien4gyieneral |y to Multimedi a Broadcast/ MIPCT/TB2906/001105
Service (MB/M5) stream ng services. Mre specifically,
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a background or context. The desc&igpti on herein may
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point-to-multipoint (PtM bearer is used to deliver
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[ooo4] 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 streaming 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



selection. It also defines the signalling of

associ ated paraneters i.e., maxi num back off tine and
w@20068176¢f servers that handle the repair or PCT/IB2006/001105

verification reports. However, none of these proposed
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feedback ddring MBMS stream ng sessions. S t aneous
stregmying gessiback fromnultiple MBMS clients can result in

f eedback i npl osion problens at the server and may

over d/ bl o he network resources. 006] Thus, .
hor BRAC BTNt AL Sohd SR R0s Sithithg Min is o
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termnals. Such feedback can include, for exanple, the
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re R iR MR Rl TOPT A eSOl Bl rafitly
muhizagtytreg@ning Sedséani ng session, and (3) animation in

SVG (scal abl e vector graphics) content that pronpts

user interaction where user response needs to be sent

to the server wghij | [ [.0008] One

exenpl ary emodim%&:@%m%? % of providing
scal abl e feedback during point-to-nulticast (PtM
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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

rooos] One exemplary embodiment relates to a method of providing scalable
feedback during point-to-multicast (PtM) streaming sessions. The method can
include 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.



and devices to provide scal able feedback during PtM
stream ng sessions. BRI EF DESCRI PTI ON OF DRAW NGS

WO O®eA04Fig. 1 is a diagramillustrating a onEPET/B20&MNN1105
data transm ssion scenario in accordance with an

1 ok by (TR TR B Srehisl o e ey o R beerams

2pa HaviBdsab providekaRbRIBEM®avt Hiti PIBX SRhahy sesibagi ment .
[00012] Fig. 3 is a diagramillustrating a receiver

device in accordance with an exenpl ary enbodi nent.
[00013] Fig. 4 a diagramillustrating a sender
device in acco%ﬁﬁgé)%c?%lpgﬁo@@ﬂa% Hgﬁ@odi nent .
DETAI LED DESCRI PTI ON OF EXEMPLARY EMBCDI MENTS [ 00014]
Fi 9. pobotbyl Fike righ Aot NRstrRidPOYn IRl Raky 15 FasshiSion
scenario in accordance wth an exenpl ary enbodi nent.
squnerig énaksprdgnce wih 20 ekemplayeamtmdimem®based devi ce, DVB
deV|ce GPRS (or UMIS) device or simlar device that

t. LI O or t i-on an
At (R B AL B e SRR ok LRI BHE 87

“ffroBaukiOd” @arapieta it mbtdaﬁoe Wik bﬂexmlmfycumlﬁﬂnﬂmg
mul ti cast data bl ocks (or packets) to receiver devices

send@H8gats Jds AARNeHS DUEREH (AR oA guoBge with an

e{(@ﬁﬂgﬁiéﬂbddgngﬁ’[e sender device 10 concerning m ssing
bl ocks (bl ocks not received or received incorrectly).

In response to NACK nessage(s), the sender device 10
genefalply Fig 4tip adingrans ﬂlﬂsgéﬁlrrgga sendetkdevicg in ecordanet wath an
eg&}{ 15, d 'ﬂm?htFLUTE (file delivery over
unidirectional transport) session (the same session as
the original FLUTE session established for original
transm ssion, or a subsequent FLUTE session).
Al t er RAETABIBD DESCRIBTHON (¥ RYEMRItARY FEVMBOGIMEN TSN
FLUTE may be used. [00015] Data is transferred from
send 10 to,r. ects. For instance,
afi °8°14] Fbgpééﬁ?sﬁg‘* a O:SPeftﬁ“éa“g | EA“%S@“&H“ BHECR. A
aSB&An0e with aﬁ%ké;hbla@h@fﬂb&ﬁﬁl\éﬁte MHehende deGEEe U8W LRI, IP-

and the receiver device( rF)J 20 for file (or data

oh

beﬁéﬂud@‘élnc? DVEidsyice. GBBS (rUMdyp) drvire gesimrlar devigesthptanaorse
pﬂ%le i té#o%%ﬁ e 'Tslﬁc% b9 lflr? ﬁ?}d@t (ﬁ%‘r&grogé){l;s Ieag(%g& coding)

lers are use
neekaiion and/pOPPA §for&aciertha tarrdtionk n’hé\hﬂnﬂnﬂ foiehdingnhetcast

datalll) oc%s ?or paléketsLﬂJg?ercel(v%P ggvigers 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.

[ooo1s] Data is transferred from sender 10 to receiver(s) 20 as objects. For
instance, a file, a 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.



simlar, which identifies each bl ock. Blocks are

represented by a set of encoding synbols. An encodi ng
wawbol7edenti fier (ESI) or simlar, in turn, PCOIBRA0&®1105

how t he encodi ng synbols carried in the payl oad of a

d t Dl [ . he... .
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Défferept ideytifeorbadivsedios dpitiy ildeobjets sciadesdids. f eedback

during point-to-nulticast (PtM stream ng sessions.
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f eedback reports. [00018] The follow ng I's an. exanple
sappols.cAn penedingrsyerbol identileer (ESD oy aiphilar nipl teme ndéxtates owi the

: i. g, d f eedback duri
o Yl AR B LB il GRS e it
fipal hierbevesmentionetl obpat(e(e, flle). in the SDP file

corresponding to the associ ated delivery procedures.)
A mniml set of such paraneters. jncludes (1) a set  of
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the user input as soon as it is provided (say at tine

= ' f pedlhadke féllRvihg aneh exh@bRSapplicdtidnfobtehi livendeeddack
.schedul ed transport to a feedback collection server.
inpplemepigtemn oIfftthf‘sE% gligaaping gontprt nepdsarser tsedleack duing the session,
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corréspbrdidp acthe asdobmeddi detivag pvaredings 3 @l mtimdl @t of ssedom
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URI. The user response is enbedded in an XM “obj ect
which is sent using HTTP POST net hod. [00020] The user

f eedPAUN DARng ghet $ sleerming sgpsinla elisnéepplicThien )M VG

' ' ; ar ters. o dentif
BB sl FuotHBroh U IREEERE PR, RS etk s or
thappte c The appliptien Edlleclseleinge knputad svoh bl &ds providea (sdylat time

ohj ect . by speci fying extensiaons to the correspondin
koS DB ST i Gt A BeA LB VBN foedBack

85257 G PH 0 O BLATE o i
Wsbsween @ ankk trharddagkoff. Then it computes Actual transport_time =

feedback time + X. A feedback collection server is selected at random from the set

of URISs 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.

oo20] The user feedback can be formatted in an XML object. The XML
object includes the necessary parameters to identify the feedback, streaming session
and the client ID. The application-specific feedback is included in the XML object by

specifying extensions to the corresponding XML schema.
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procedures. The following is an exanpl e inplenmentation

of extensions to associ ated delivery procedures in
woOBME1176@0022] A new el ement of the type PCT/IB2006/001105

user FeedbackType is introduced in the XML schenn

corr nelj . LAl livery.Procedures'.

s, Shonn VP bl i SECITNS S nlnk i PR HrSisionea
bglsenple bxtehsivsariths KINIL sqhemiafdefited MAVIBRIS f@fasdobRitdd delivery
of gerve s%é)ﬂat .collect the feedback fromthe clients.
PEgegaurss. (t PYingd's AR xyaple Anplepisnistion ghextansiqns ta associated
délwﬁ?%gdrepﬁrmmgr s. After collecting the feedback,
the client waits for "waitTine' time units and

generates a random nunber 'X between '0" and

" max BaRIORY new ¢lemeeinishe type s Bessibrelkdiypeis intrbduaed i the

AN [ units. .The feedb s sent reljab .
XML SR P o1 B SREHER Dl Ea G vk du the
satiple sodehaowTirsreysired dléRedt(sYérverURI’ specifies the URIs of the list

.0rg/ 2001/ XM_Schema" el enent For nDef aul t="qual i fi ed">

oLsever Brbrrllcbive Loedbadolrem deprlisatsed dtie Badlastraies thadefinition of

‘Jvéipﬁrfri:eaétﬁp%ﬁ%%glg(ﬁﬁc E%Hﬁl YDA cf)ﬁéctﬁlgrmé RXINRE, the client
name="assocl at edPr ocedur e Type">" <xs: sequence>

wais fa | eahitme’ dimee- uniis shé igbedRepaa rahdom number <X’ between ‘0’ and

- i " i :" " :" " >
Bk O Ehabe B elregBhring faas more fme s, The
fde ke Reid kel E¥RAsidE FPppAIcy=" 0" maxQccurs="1"/ >

<xs: el ement name="post Recepti onReport"
t ype="report ProcedureType"m nCccurs="0" max (
<?%‘:'hé gefsgnz_'r@%%“’dtgﬁzsw&s éirent nane="user FeedbackReport "
B R E P R P RN L e i E e = gified>
max OB Hfgnapo='pssociaeiRrasoducheseripfiqe &/ps—"aspogdedRsndysiTek Fy pe>
<xs: TONPleRryye septiediottisTyeePr ocedur eType" >
<XS: sequenrcemenexs: el enent name="server URl "
t ype ="XS: an y URI:x's':eleﬂii:nt‘hmﬁ]s="ﬁc@tEjlél&p‘aﬁ'"| type="basicProcedureType" minOccurs="0"maxOccurs="1"/>
maxCccur s=" unbeowinalechahe bl &S QL SRR aifF S nblchi=Ub R ccurs="1"/>
name="wai t Ti negxg:&eﬁ@lﬁmme;'médﬁ&h@a@ @L@'&%&Procedurﬁype"minOccurs="0" maxOccurs="1"/>

use="o0 pt ion a! " éx?eleﬁ&lal:axﬂ;“tlsgrﬁea%lﬁepg}@gﬁ;"lfleém&ﬁ@c%&%&"m'inOccurs="0" maxOccurs="1"/>
type="xs: ypsigredLong" use="required"/>

</ xsycomlexlype> <xs:conpl exType

na negizzcgmple;dly;% Irﬁi%E’Lablas[l‘cg;ycgigrIeIT?pe">
<xs:sequence>

<xs:element name="serverURI" type="xs:anyURI" minOccurs="1" maxOccurs="unbounded"/>
</xs:sequence>
<xs:atiribute name="waitTime" type="xs:unsignedLong" use="optional"/>
<xs:attribute name="maxBackOff" type="xs:unsignedLong" use="required"/>
</xs:complexType>

<xs:complexType name="bmFileRepairType">
<xs:attribute name="sessionDescriptionURI" type="xs:anyURI " use="required"/>

</xs:complexType>

<xs:complexType name="repairProcedureType">
<xs:simpleContent>
<xs:extension base="basicProcedureType">
<xs:attribute name="samplePercentage" type="xs:string" use="optional"/>
<xs:attribute name="forceTimingIndependence" type="xs:boolean" use="optional"/>
<xs:attribute name="reportType" type="xs:string" use="optional"/>
</xs:extension>

</xs:simpleContent>



<xs:attribute nane="sessi onDescri pti onURl"
type="xs:anyURl " use="required"/> </xs :conpl exType>
we®sa o exType nane="repai r Procedur eType"> PCT/IB2006/001105

<xs: si npl eCont ent > <xs: ext ensi on
basezjhasi.aRpocedur eType" > <xs:attribute
"MQHEENEQQHk@FQLﬁ@£$ﬁge" type="xs:string
use="optional"/> <xs:attribute
nane§;£9Q&$Tinkg%hﬁ%g ngpnFeL type- ' xs: bool ean”
use="0ptTonal "1 > <xs.at tr1 byt é name="report Type"
type="xs: SEFPG*“Use="opt i onal "/ > </ xs: ext ensi on>
</ xs: si nmpl eConER{HELT RE21EGPHIENFYpe> "report-type"
val ue = "rack" || " Stsgiribute pame="feggbpgiReppityre" tyogsrs:grinetpletonyie
nane="user Feedbaek@icgcedur eType" > <xs: si npl eCont ent >
<XS: ext enskompiiage=" basi cProcedur eType"> <xs:attribute
nane<xfc@ediiack Report Type" type="xs:string"
use="optional "/ > </xs:extension> </xs: sinpl eCont ent >
<slsoh@nas CONMPl exType> </ xs: schema> f eedbackReport Type =
{"yesNo" || "bestOne" || "ranking"} [00023] The NBNE

d ] (T [T 40 collect certain types o
k%é%ﬁ%gg ga%%&%gbf%%Ib%%%gétreaning sessi on. Exanpl es
of the type of feedback can be 'Yes/No vote', 'Best
anong a group of itens (A/B/C/..)", "Ranking' etc. The

cl i efbo2dP Mt SABNS k1A RGESvel BEIARRS ePNdRb& iy %e?f)f feedback
feedback at required time instants. The client

duipg the MBMS sttesmingiensions Examplesafithe kypernt decivickotan det ¥es/No

> R I orted se Vo, USi ng. a, HTTR. POST ..
b B BB 2RISRy et S T SR asion
colizecirae kpRbpriate tyipelof féddpRek 4 $dciived tighd in&n@NTHMBMERnt application
Str ' session. The XM ob%Fct corresponding to a

eam n _ :
alsp ifupaty tg% sdbackinlp XM+ ehiertsiorhe transpertedsubssayerslyyusing a HTTP
podenhithyy ng each feedback, such as, for exanple, the

[00024] 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.

1000251 The XML schema corresponding to each type of feedback can be defined
as shown in the following sample code. The client applicatioh formats the feedback into
XML objects using this XML schema.

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xs:element name="userFeedbackReport">
<xs:choice>
<xs:element name="simpleYesNoVote" type="yesNoType"/>

<xs:element name="bestAmongAGroup" type="bestOneType"/>



time-stanp corresponding to the time instant at which
client feedback was collected. In sone other
weewodiTsent s, a feedback counter may be used tPRCREE006/001105
track of various feedback instances. O her useful
i nformati exs:; ew&ht rafie-0ahl@NHShEificBRIEN BpbdmlanGlG RN /8
optlonallxv ded in the XM. object corresponding to
the user fe& ac . [00025] The XM. schena
corr espelaminy t o each type of feedback can be defined
as shown in the follow ng sanple code. The client
on fq the feedback into XM. objects
ﬁ%ﬁ%@mﬁﬁﬁgwyﬁL“ggwg <?xm version="1.0"
encodkyrgauend®t- 8" ?>
<xs schemaxm nsg h 1/ XM_Scheng,'
mem;' o r Def ausl)%?e_" g&g% f}{eWOMWSGL%(S%QOQeaA '\{Iﬁé ccurs= n@‘
CNar‘ sht nane="user FeedbackReport"> <xs: choi ce> <xs:
el ement nane=" sksepheXeaiNeVdicstimp WAR="xy-@SNO EIHOR = 0"
mg&gaggeﬂgnt name= "bestAnnngA&?oup"
type="best OneType"/ ><xs: el enent
nanme="r ank| nASPEEHiuEOpHET sessiopld & rpe=isiering) Tygredpfiosal"/>
</ xs <Xshﬂmh11®}1a1ﬁé—7(§sse>hﬁf16€rthk—"xs string" use="optional"/>

<XS: ngqmlb%éﬁxxgeens%% VES lﬁbxsgtg?e% Esef,%onglguenca

<xs: el enent nane ol ean”

i nOE’&“&Ft%b“‘e@“m?ﬁ'i‘él@@ B Siting " uses eplieniynt

n an’ei‘z(stattﬂilﬁstr@fi&*seivylﬂﬁlz' type="sd: Loy ORI udd- REFmMs=" 0"
maxCee RleSia: des/ > <xsiattribute name="sessionl d"
tyre="xs’string" use="optional"/> <xs:attribute
“rEaeEelexyBSi onType" type="xs:string" use="optional"/>
<xs:attribute nanme="serviceld" type="xs:string"

tional /> <xs:attribute name="clientld"

#%m@ﬂwggmn?n&4ﬁﬁoﬁ§gmﬁopt|onal"/> <xs:attribute

nane=ssiaplgEeiR>' t ype="xs: anyURl " use="optional "/>

</ Xs: seqUeRERMerThafR~ %%Meﬁ&g%[&pga'xs string" minOccurs="0" maxOccurs="1"/>

<xs: conpl exT ypenane ="best One
<xs:eleinent name="timeStamp" type—"xs string" minOccurs="0" maxOccurs="1"/>

/\

<xs:attribute name="sessionld" type="xs:string" use="optional"/>
<xs:attribute name="sessionType" type="xs:string" use="optional"/>
<xs:attribute name="serviceld" type="xs:string" use="optional"/>
<xs:attribute name="clientId" type="xs:string" use="optional"/>
<xs:attribute name="serverURI" type="xs:anyURI" use="optional"/>

</xs:simpleContent>

</xs:complexType>
<xs:complexType name="ranking Type">
<xs:simpleContent>
<xs:element name="rankString" type="xs:string" minOccurs="0" maxOccurs="1"/>
<xs:element name="timeStamp" type="xs:string" minOccurs="0" maxOccurs="1"/>
<xs:attribute name="sessionld" type="xs:string" use="optional"/>
<xs:attribute name="sessionType" type="xs:string" use="optional"/>
<xs:attribute name="serviceld" type="xs:string" use="optional"/>
<xs:attribute name="clientId" type="xs:string" use="optional"/>
<xs:attribute name="serverURI" type="xs:anyURI" use="optional"/>

</xs:simpleContent>



<xs: si npl eCont ent > <xs: el erent nanme="Dbest On'eVot e"
type="xs:string" mnCccurs="0" maxCccurs™' T' "
we®salmaent nanme="ti meStanp" type="xs: stri ng"PCT/IB2006/001105
m nCccurs="0" maxCccurs="1"/> <xs:attribute
narre:"sesgyx@wn@'reﬂ%ge:"x_s: stri ng" use::: opti on_al />
<XS: Q}xg,roimb%g(f ame="sessi onType typgz Xs:stri ng
use="0pt 1 onartf> <xs:attribute name="servicel d
<pgipsbemazs: string” use="optional"/> <xs:attribute
name="clientld" type="xs:string" use="ortional"/>
<xs:attribute nane="serverURl" type="xs:anyURl"
use="optional "/ > </ xs:sinpl eContent> </xs: conpl exType>

<xs: vonrgll dkdydéhahectscankipogdinpes multise SdepAckGANAIRBE May be
X 2Nt nane="r String" type="xs:string"
a?é% : %%:(ﬁlr%gzrgg' @uﬁ%gt%@ﬂég_. FT’“-?% <xs: el ement

nanme="ti meSt anp" type="xs:string" mnQccurs="0"

hé | isalteki S b " ! !
max Opoudn s F fdllbvﬁﬁ%g?@ %{?ﬁgﬁg}%i@?‘gi ?flﬁtcﬂ protoco ) feedback

rﬁtﬁ’é ein@%éﬁ%h%% p@sendep ta-reguest faeidbark fane 2'phptlityrodirdceivers, via

: | =S Ery] "o type="xs:string’
ESEAE F DL PR, SR oA BECA St e, s
FLYPpE¢ix9 ogt-of-bayid inslewhtiplt dipeuion/ or imbandid ddvinl i c}irection within

=" URI " ="xs; anyURI " use="optional"/>
R o REEnon ol Bamadle b ptien g BT endl: esmplon it

. -ahi r -LO
A e R A LRyt
The field gantpinyanindicatorotfifealbagloGd F4tinE thatfihd feodbaey id feqadsted),

] TCP (real -t ontrol protocol) feedback
r egor b @1}5&{@% S &%cﬁ‘f‘%?ﬁ (lbrﬁﬁcaing &¥hga rﬂ_l?et %eﬁ%@éfiﬁ &5tearestdibael a number
inflicatingthp lftacadn bfreCdivérs Bk ¥R r8quetled t& B dSRE ?e'eﬁgac‘ﬁf a
f eedback token on the servi ce announcenent channel

SDP, X FLUTE, etc.) out-of-band in downlink
<(3Ii r e‘&‘i"?"m hegiecqiverp Sﬁfaaq)t A TaRs\RA1 MHRbadiand dfithe numbertis tess then or

quIItHhQﬁ ﬂm})ﬁ] fnglﬁﬁ’ciﬁé Ble AR bPrYvHS i(&%ei%‘d B;ﬁ)lehs%gc?e?{, sends
extension w
an RTCP report (or any other quality report) immediately or using the timing rule which

is communicated by the sender to the receivers.

looo29] 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.



appropriate field, or an RTCP APP packet with an
extension with an appropriate field). The field

w@omvbailmeses an i ndi cat or of feedback (i ndicati ngp@TEB20064/1®1105
feedback is requested), and optionally atime

i ndi dj n t.he, f eedback |s requeste

el B PR R SR B e MM s Sy
embeditegt) eBlﬁdes&nﬂﬁ deeird 10ken begebagkpld, QQ@EVS&rk-EB@er ot any suitable

recej vers extract a random nunber and if the number is

devieaintendpd &r fig (nmaedimlelivery nlimodaviqend inelbsengpny ln@rnal memory
li r lé%g?lglf% :é.lt?g ég%ﬁ%ﬁ Qﬂs{eﬁﬁ \égﬂla(%yl?{} ch@g%{r?g ;34{, oy neﬁ%}ﬁﬁnterface

15 mMsanssiqn & lrepam mechhhigmt i6mndg datd ﬁomgé ¢%. Tlg internal memory 11

the sender, to the ers. [ 00029
a?-ﬂoalm%fla? S pPhrer 15 oBioknE HSlALLS S6F P iRion Hadagts 14. The

tr%én'ﬁsﬁ@n £x8pRl AeYhAIR0 s BRMes (s CHTMNI GRS it ﬁéﬁ&t@ 3 receiver

i ncl udes the sender device 10 a transm ssion network
dgdgee(s). 29. Fudhermpre; ét amablies ta-transotisséon ¢fi dataipasketadr tepaia sessions.

838 et wor atlo of a fi. and .
DR B 8 S8t Rl i LR 2B 8 Be it Wpofored in the
datewioegpe2d. ATtBﬁlaﬁ%lFl d6@d cahepe s‘t‘&e@ﬁl £apake @evid® doUlbddted with or
t el ephone, a satellite tel ephone, a personal digital

owisise Of igrscaier AorE o Bt sioei 10ds Able Anporaphpieate s the receiver
d%\gc\! 21 C cp(gthélt cﬁz@fcesc’ Vi til?lrletWofkellnﬁe%%cg ¢y bﬁc? the-HaﬁNcgg?OC €

udes an 1 ntern a processor
operating system 23, appllcatlon prograns 24, a
n et WEpdR1]i Nﬂa’}efﬁv:@alzeﬁnlmdﬂnaltb\mhe&weaﬁan havedden desonibad it is to

t t 22
g Bk R, PRl e BB RAT b upt i B A B R et o
whitGlh&irveR@dd peiRaRAN e MRl E MRDEISSn s ApPeNREHD Bds %’é@lﬁca‘uon are

repair procedures in response to mssing or mangl ed
idepdad trdefinggheinverfipiriresifdn. The device 20 is able to
conmuni cate with the sender device 10 and ot her
devices via the network interface 25 and the network
30.[00030] Fig. 4 illustrates sender device 10 in
accordance with an exenpl ary enbodi nent. The sender
device 10 can be, for exanple, a network server or any
sui tabl e device intended for file (or nedia) delivery.
The device 10 includes an internal nenory 11, a
processor 12, an operating system 13, application
progranms 14, a network interface 15, a transm ssion &
repair mechanism 16 and a data storage 17. The
internal nenory 11 accommbdates the processor 12,
operating system 13 and application prograns 14. The
transm ssion & repair nechanism 16 enabl es the

transm ssion of data packets to receiver device(s) 20.
Furthernore, it enables re-transm ssion of data
packets in repair sessions. Data to b e sent to

recei ver devices 20 and data to b e re-transmtted can
b e stored in the
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data storage 17. Alternatively, data can be stored in
a separate device co-located with or outside of the

waedat7edevi ce 10. The device 10 is able to coPCIITB206:@®1105

with the receiver device 20 and ot her devices via the
network interface 15 and the \ggjeork 30. [00031] Wiile
several enbodi nents of the invention have been
described, it is to be understood that nodifications
and changes will occur to those skilled in the art to
whi c i mpidod af pieviding v@lafolxi faedbagk duning pajhirto-mhkicadt 4P i)
appegﬁg&nbgségmﬁs§R§C| ﬁﬁt'ogﬁﬁéﬁ i ntended to define

t he Irnventf¥on preci sef A net hod of
provi di ngcsaluaiheng éad Bo6ka SH4HENE aPRhgtionk Qed¥ilet; MmASt
(PtM stream ng sessions, the method conprising:

conmuni ¢ abdnﬂﬁluﬁ@bﬁ‘né feM Rk FRNIR 1edsP oM of BESL Ie %ne receiver
recei ver; and conmuni cating feedback fromat |east one

tothe sepslep dunngamuleedizsisarang sessiosender durin g a

rrultl medi a stream ng session. 2. The method of claim

1, further conprising pronpting the at |east one
Fecelthemethod of slaim 1, glrth'éhgommm;gipmfnpmhlg ithna & ledstioricheceiver
Conpfdr% provi di ng paraneters for collecting input
fromthe at | east one receiver and a maxi num back off
time for randomtine dispersion. 4. The nethod of

8l ai ﬂ?he?meﬂmdtolﬁeranﬁ Qurihst Egnipdsind pmomm%:parﬁﬁé&rsffbpwuecung
t he at ast onjrecelver during the mul tinmedia

str e’a‘i‘ﬂﬁ1 org gt ?PSBQIPWQC@X@&%@@GH@“W%@@B@%\W@@I for random

del |Mﬁ5ﬂ1?&gﬁﬁdur es. 5. The nmethod of claim2, wherein

the pronmpting for input fromthe at | east one receiver

i nvol ves sending a token on a service announcenent

thanhles method ph elaine 2hbwtherf canhpeisingprofisionirer inpatrpom dieny least

extr m nunber..fromthe at. | east one

rec e(?r\?/ eljre Qeg\r’}% Cfélgﬁ SgmutiREia filyammesiession Usipg ey tenies of

nunbmomstedldsliavetﬁpmc@dur@qual a nunber indicating the

fraction of receivers conmunicating to the sender. 7.
scal abl e feedback during

tem {]ilgr rovi d|
$0| nfig e fif’?ﬁléglﬂ ( Wnsth? B@mmlglgg?@%@p@fn@omtthﬁeat least one
syst I%Bélgmdl%sr@ndlﬁ% 3‘%&%% %nggaﬁﬂ%%cérﬁgntt LRSS 2

mul ti nmedi a session a conmuni cat e

6. The method of claim 5, further comprising extracting 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. 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 communication network during a multimedia streaming

session; and

a receiving device that communicates feedback to the multimedia data

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

10
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mul ti medi a data via a communi cation network during a
mul timedi a stream ng session; and a receiving device

WO bab/1csrdruni cat es f eedback to the nul ti nedi a PEE/E2006/001105

during the PtMnul tinedia stream ng session in
response to a pronpt.8. A conputer program product
tiliaz [

Sompie Sy B AP AR B BT W dcact Bopmipg, he
c onmaoinpeteepmgtam prodnetazompridiap: t o at | east one

recei ver; and conputer code to comuni cat e feedback
from at Ieast Qne o f the at. E@’t ne re iver to the
sender duff RV %6‘10 P C?Wcﬁﬁe ‘i’l‘ﬂlatsie jtyat least one
sdceR@fllang session. 9. A device that communicates in
mul ti nedi a seSS|ons over a network, the device

conpri si ngeMAUier ensede wmmatca@@edbadsfrpnmt least ¢nsrod theoat

TP TR o WP PP Rl EER AR R e

sdsgi@at one receiver and a maxi mum back off time for
random ti nme di spersion during a point-to-nulticast

“multinmedia stream ng session.. 10. A device that

8onmAndevieaRaticomnidarsddh e edio B&siOUE byt aREWMKihe device
the device conprising: a processor that receives
mul t PR &lat a from a sendi ng device; and progranmed

i nstructi 9@&)&&@1‘ tHRE QAR5 ftﬁfm&!}ﬁaﬁf%&ﬁ%ﬁé%ﬁ&edia data

i nput responsive to the receive
todaidéastoree ypedivdr; arak mul ti cast nul tinedi a stream ng
sessi on.
a memory that stores input collected from the at least one receiver and

a maximum back off time for random time dispersion during a point-to-multicast

multimedia streaming session..

10. 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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