Dat a Repair Enhancenments for Milticast/Broadcast Data
Distribution FIELD OF THE | NVENTI ON [ 0001] The

WO pweno440on generally relates to nmulticast and PCDESWAE032414
transm ssion technol ogy and services, that is,
services wth at | east one data source (or sender) and
at |l east one receiver. Mre particularly, the
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ac owfedgement (ACK) protocols such as transmission control protocol TCP is not
feasible.

[0003] The Reliable Multicast Transport (RMT) Working Group of the Internet
Engineering Task Force (IETF) is in the process of standardizing two categories of
error-resilient multicast transport protocols. In the first category, reliability is
implemented through the use of (proactive) forward error correction (FEC), that is, by
sending a certain amount of redundant data that can help a receiver in reconstructing
erroneous data. In the second category, receiver feedback is used in order to
implement reliable multicast transport. Asynchronous Layered Coding (ALC, RFC
3450) is a protocol instantiation belonging to the first category, while the NACK-

Oriented Reliable Multicast (NORM) protocol presents an example of the second
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are fully incorporated herein by reference. [0004]
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[0007] NORM, in turn, specifies the use of negative acknowledgement (NACK)

messages in order to signal which packets of data (or otherwise defined “data blocks™)
that were expected to arrive at the receiver were not received at the receiver (or were
received incorrectly). In other words, receivers employ NACK messages to indicate
loss or damage of transmitted packets to the sender. Accordingly, a receiver that
“missed” some data blocks from a data transmission can send a NACK message to the
sender requesting the sender to re-transmit the missed data block or blocks. NORM
protocol also optionally allows for the use of packet-level FEC encoding for proactive

robust transmissions.



robust transm ssions.[0008] File Delivery over
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[0012] A repair session (between receiver and sender) can be employed to
complement FEC (to reduce or eliminate the residual channel error rate), or can be
used alone as the only method for error recovery. A repair session can occur over a
point-to-point channel using a separate session. In this case, all the receivers that have
missed some data during the multicast/broadcast transmission, send NACK requests

to the sender to request the retransmission of the missing packets. However, if all the

receivers miss at least one data packet, all the receivers will establish simultaneously
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[ 0014] Various enbodi nents of systens, nethods,

devi ces and conputer code products are disclosed
according to the pRBIMARY QEERHEINVENEIQN i ous

enbodi ments are capabl e of point-to-nultipoint

gﬁgiéﬂj 3 gfﬁ{x&gr&nq%ggg%ﬁ?gf %ﬁe%,em&ﬂlﬁﬂé @e{zfcie&!;&dj&)tnﬁmftér‘wﬂe

oap receivers via
prbdiotd are discldspdastordiegwi thepredett dnventibmgThé vanops embodiments
8 bl PO GOt BRET E § F imgie wahing data
redih %@éﬁﬁetrtt(% Q?hfr{dﬁ 9 SR EROrsd34 & p¥inftd-BRiltipoint session, determining
poi nt-to-nultfpol n%, session. The sender also can be _
dfafy eppeettd fdota sastred riceivgd.aandipg afdetartepajr praiest 1 Bgopmder if

repair sessions if th i nt-t.0-nultipeint. o

r i raiRg e o0 e s plaein g i s Rgjntdyplipoint
ReeRbEMhd QOS] a1dd EAMRQTHEBirb® for'FBESHIMNnG Bhe pérflienits péint-to-
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account the number of receivers included in the plurality of receivers. Alternatively
(or additionally), the sender can send a point-to-point repair token to the plurality of
receivers to announce when point-to-point repair will begin.
[0016] In another aspect of the invention, a method for data repair in a system
comprising a sender device, at least one receiver capable of receiving data from the
sender device, an HTTP server and a FLUTE server is disclosed. The method can
include determining that some expected data was not received by the at least one
receiver, sending a data request from the at least one receiver to the HTTP server,

sending an HTTP redirect message from the HTTP server to the at least one receiver,
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[0016] In another aspect of the invention, a nethod
for data repair in a systemconprising a sender
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di ta th resent .jnyention. DETALLED :
FROEH i ok Dok GRS R SBR OB Ao IS Qvith one
A& R IBERWT thetnhedonand systens for repairing data in
a multicast or broadcast system U. S. patent

al90231c aF 1@ 1§ ie atrenresentation of omegrabedimesieqf] agicp#ip mechanism

10/ 782, 37 filed.on February 18, 2004, the contents
o‘i‘ccﬁﬁ%i‘%toﬁ‘%l’ﬁeﬁ%ng ru%oePé Ig‘d fully

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] There are various methods and systems for repairing data in a multicast or
broadcast system. U.S. patent application entitled “Data Repair” (serial no.
10/782,371) filed on February 18, 2004, the contents of which are incorporated fully
herein by reference, describes efficient methods for repairing data. This application
proposes that after reception of a certain number of NACK requests from receivers,
the sender may decide, based on its own decision strategies, to retransmit via point-to-
multipoint part of the total number of packets that are NACKed by the receivers, for
example, those packets that are most requested from the receivers. The sender may

also close the point-to-point connections in order to save network resources.



herein by reference, describes efficient methods for
repairing data. This application proposes that after
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[0028] In a point-to-multipoint system, a sender 10 can broadcast data blocks or

packets representing an object to many receivers 20 simultaneously. If a receiver 20
does not receive all of the packets that it expects, it can send a NACK message back
to the server 10 indicating which packets were not received. Figure 1B illustrates
several different data repair methods in accordance with embodiments of the subject
invention. In general, repair of missing data can be performed by using a point-to-

point repair session established between one sender 10 and one receiver 20 or by
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requiring repair simultaneously, is, in many cases, insufficient to provide this ”
service.
[0030] Thus, one factor which may be used to increase scalability under any or all
of these limitations can be to distribute the messaging in time, or avoid it entirely if
possible. One embodiment of the subject invention concerns methods, devices, and
systems which can enable NACK suppression to provide scalable reliable multicast.
[0031] One embodiment of the subject invention proposes that all packets that are
requested by at least one receiver 20 be retransmitted by the server 10 on the point-to-

multipoint bearer. In this embodiment, the receivers 20 can be configured to have



anmount of sinultaneous data transfer sessions: and c)

limted end-to-end bandw dth, due to one or nore
whoedshenecks in the overall system Here the dBtHUSHD€032414

whi ch could be nade available to all the users

requiring repair sinultaneously, is, in many cases,

insufficient to provide this service. [0030] Thus, one

factor which may be used to increase scalability under

h@tia agroingtb-pofnti(pip} bedrerrand goinkie TRAWPeIat EEM P TISEYP &t the

SS in Ll a t
88 BFe TR s s foogr K kRmbbie B seh Tt oehiir oquests o
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enabl e NACK suppressjon to provide scalable .reliable
HYeRtiemean usp guBipmicgionawes sHighto Bpse b‘&ﬂﬁ“ 2‘%

r t ed

B{PYERA e PhARASGRLLIE, Floepas i Sul e R
&ﬁrenﬁdm deh retratisheit fhoilodt dutawnlthe deovmlinkipser tmarer hmstftald|0§ using the
enbodlnent the receivers 20 can be configured to
Hawahys pip d’e@ES’F ‘nt-to-point (ptp) bearer and

?@3@] thg iy leﬁlb@&lhféht Qwe{%rmﬁdse&%%ﬁ réduckts Bar®me yet

e ptp bearer can be used, for exanple, to
becauscef the pmdpm lwlsleteff wlasthapsembied may s th@ammmty to

A(%%‘\réﬁ?lr PRY é?ﬁslbgﬁe%eé %gogil paac%ts I tg%%?lcl) ted &&fghttﬂﬁ)tfn channel.

e feha%er BeReEivBeslmiRidgRitA RkertRivueh ﬂﬁ-;cbtﬁﬁtlﬁﬂﬁel 1t can
appl i cation. However, the enbodi nent of the s

ireppestrict heciln ursmesgrﬂatﬁﬁnﬁatand KR sthe grssin gt H@ omiglist of
F)ag%%et%rrg ru(eﬁ{] zl{ cad b po IQ %}atégg?c%g)r’gg bg 8511 mﬁc&v@ %E}r ﬁﬁs missing

ldefUR dre ﬁl@%oﬁh@h‘ceﬁ @é@e&‘t&tmé}é@ﬁdhﬁﬁ aafe it beuldaefiltimfrom making any
back-of f val ue they conputed, may have the opportunity

repaiggaastsdiélly own | oss by receiving lost packets

2[@6%31 QEI Sahb R étﬁﬂ&ﬂlgllgmgg?l dﬂ%bﬁﬂf@ﬁﬁom gthp lt%ﬁge@ Eiﬁirrl?/e%ffered by

ves 'a mssin et throd ]
chende!10 ih t:omanctrommﬂsmelabovd-dmcﬁbédeptusnepgir trechandsnn.g This may
and remve the m ssin dat packet fromi.ts
et

BRcRERL T Burigndy: SPomyRBEpALoF Mgk 20 P Bpul of
14, 5A0FEBtacobh e oo i, By g
fafficienmmpk thegeador 10epai specifgu eeglﬂgmaztatlgn mechgogs o phto delay
%g%g;gr ergy?f)ggf)agxfe Plté‘l.l:‘é all%)&?,seregglp bt fite ptm ONIL g}er At npagrpoeneﬁt a higher
number of receiver 20 to be done first. One way to do so, for example, may be
through the use of threshold values (such as X, Y, Z) sent by the sender 10 to the
receivers 20. The receiver 20 could then be configured to schedule their repair
requests. One sample rule for receivers 20 to schedule repair requests according to
one embodiment of the present invention could be:

If ptm repair is possible, then

uniformly randomize the NACK(s) over a time period X, starting from
the end of the initial delivery session;

else



a sender 10 in conjunction with the above-descri bed
ptmrepair nmechanism This nmay be useful, in

w@aoositedbar, for sessions when not all of the PeEDERwe4/632414
20 are capabl e of having both a ptp and ptm bearer
open at the sane time. In this case, for greater
efficiency, the sender 10 may specify a random zation

mechani smso as to delay requests for ptp repair. This
al | ows r epwhit uotil aftes apperaindmeY aftgnthe fpifiaksessden gnds, and then
hi gher _nunber, of. .r | ver one first. One wa
to do™ ?n%%rth%&é@? @ g‘%ﬁﬁ%%ééﬁ%@g%h the use of d

!ldusa}s hahd setlet' 88 cdigd atso @gpliitlysignd] vilentptiyepairehedddtart. To
O to the receivers 20. The receiver 20, co%qot hen be

gomendgtheegndes car pe A P AT ok the pesgiyeis 2y to gppounce when
S | ' . - .
RS e M 140, AR e et 0
hoMen tardoniaitiod rifles.) IHrioptasendingithe pip rppaisiolsem, allirhpairs are

i form dom h ' ) '
o €1 thg PP JFE R ekt <5 4 W8t ko) papiiETar L LS o yrent
%L:éf@fﬁiﬁ%s %‘E bhé Rﬁflf Eh BuCRA firthd 10¥Bn Yefdfd Bky §di6)p their pip repair

i'nrtial “seSsi on ends, and then random ze the NACK(S)
beaer. Al mpaipken darvbe @68y tedTisngayRommenie#ignpraioge) at any

explicitly, sign epal . .
S i Y7 YRSt PR R b R P ol P i
(L,%m&@ BHnNbBAGnEAt iR INOMORRasMbeshdpisd tiegnission.alihis tcan klso be
\When ptp repair starts, the ptp _rePai r session can be
sudbpdedtin e FLLAE fiterdediveryaridionp aatlienst/biopdeash trpisppisiqiy A

sendi ng. t he T i [~tO ' .dap
shev frisare oL RBRGar 18D il 4PRAISR SEBUARAS, Riveen
RV i@ oh16Rt ERITHAH rtl@d‘ﬁtpb@;miledcﬁlteﬁqe. Th orptembadim@itf theavubject
thus wait for the token before they setup their tP . .
ieysation sagedyer 2ftbatrhap alreadydieehPEh PRI H4Y; %%‘Stetpﬁﬂ epair. This

%Sallq, Bg P?et'}%l el? ﬁ%ﬁﬁﬁ{r gf?s R&t%h&’&@éfﬁl?ﬁ._e."’lﬁé( pket tht WAYRESt on

_ _ ocol stac I ncluding, for
aNepRl BoarstiveasIOR. i N a separate "announcenent" after

th | t] i ssi i
AW hiin s dmmizpaon hela Pryery etk fglosiof, ifistHe inle
ti Ga XY - r
AR ARGy PSR O o AaRRISE i
dh stden guinsteatretfiieiency. h thid bask odfiimes ateichedeh to gaallribe risk of

pftegdbraglp{rj%riqgloscu?rrl1 }n%r;ftﬁot Eelz m?rﬁgqizee@gs%iec%ﬂ}t/ ifq{'ierte %?e & ﬁpéeqﬁﬂnber of
receivers 20 in the session. If, on the other hand, the back-off times are too large, the
risk of feedback implosion decreases but the scheme becomes inefficient if there are
only a few receivers in the session since each receiver will be required to wait an
unnecessarily large amount of time before being able to make a repair request.

[0036] If the sender 10 knows the number of receivers 20 in a session, the sender 10
may be able to scale its randomization values based on the number of receivers 20 to
optimize the performance of the system. One such type of session is an MBMS
multicast session, where the sender 10 is able to derive the number of receivers 20 as
the latter need to signal the session join and leave procedures. In one embodiment, a

linear relation between the number of receivers 20 in the session and the



invention, a receiver 20 that has already used ptm
repair may also use ptp repair. This can be useful if

W0 b@spo4aet epai r was not successful, i.e. the peCkES2004/032414
that was resent on the ptm bearer was |ost. [0035]
Wi |l e random zati on can hel p prevent feedback
inplosion, it is preferable that back-off tines be
conmput ed according to the nunber of receivers g
sqtslpmatmndahlleﬂf cqngbq yred smewnirte thei negesyary| threghpl values. For

ff
Féaé'aglgtlksuﬁglrtp Ia 8%11%1218?1 %If'iﬂtl(gi eﬁﬁ?&éed it ggs rPeaz%lé %}bpllcatlolano

t1bemse,3ane a | arge nurrber of receivers 20 in the

sessi on. on the other , the back-off tinmes are

t 0o | zif@@owﬂ]??ethqugﬂld@ﬂoféaéﬁﬁ\é N npl osi on decr eases

but the Schepg.pes %ﬁﬁ) Pz fN&CK@g OIVEI‘E{%E%C@(B&XOMIH% from
few receivers in session sincé each receiver wl

be req]naembbﬂtbenmaldalmvanymﬁsmasarl ly |arge anmount of

tinme b?fore being able to make a repair request.

[0036]°%f the sender 10 knows the nunber of receivers

20 in a sesgdiOhtil bRe SQRPEET tihe YTRer Bl ARl séstion @Al and then
its randoni zati on val ues based on the nunber of

recei veadongige the NACK(H) D@eltﬂn@mp@ﬁlﬂ@(i Fance of the
03] .
T RSP R RS S S e AR BN o836 e

HAERRE oLparfiip ity Bfusnb20 oﬂﬁecélhers} il the Ees@ﬁﬁd A IDOkmprtaﬂle such as
the session join and | eave procedures,

éhteraipe ane show balewr candieptqreshop &W@ﬁlﬁrtdﬁtéwﬁ R dfigad 2 fgok-up into
\;gcﬁrlé);égrr t%lﬁlze egﬁg ggelbdg? §&3%h gﬂ?oas@ d ELANEQAh AR T on

O CO e necessary threshold

-

VB feSeivdror |ewamm)l e, using(seble randoii @ad)i on met Hdsec)

proposed inlU S _"Patent [Application{No—10/782-87%—+f

b1é)|00Wthe t heshol d error5 rate Wt he §5un|forrr1y“16’

NACL

dori-ze—tHe NACK(S) OV a tTTe pEhr[od X, starbhng
fjrbgm t he enc%of the ini tﬁgl del i very 3ts?essi on; else

wgot until dfster a certaig time Y aff@er the initial
session ends, and then dandom ze the NACK(s) oveér—a

ti008 period |3 [ 0037] The 20al ues of WAOX, Y, and|#0can

h

be—fixet—angechosenr—accat y ng—to-thegumberof | ¢
i ci pant § (nunber of |‘3 ceivers) ijn'the session. A

Tapigoup tabllgg such as 80 120
50000 5 200 250 400
100000 5 400 450 800
500000 5 2000 2100 4000
1000000 5 4000 4200 8000

It should be noted that the above table is merely one sample. Other values and table
structures can be used without departing from the spirit and scope of the invention.
[0038] The four values (or in general the values for randomizing the starting time of
the repair session) can be communicated from the sender to the receivers via SDP or
any other suitable means. The values can be communicated to the receivers anytime

between service announcement and the session start time or the latest join time. For
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the sanpl e one show bel ow, can be stored on the sender
device 10 and a | ook-up into the proper table entry
w@awsheesed to choose the threshold val ues. |PCHOMIDH032414
be noted that the above table is nerely one sanple.
O her values and table structures can be used w thout
departing fromthe spirit and scope of the invention.
[0038] The four values (or in general the values for
exanededif & sepsionds BMRPREEFFION Yia Sg?Pa e s¢hegaled tgad ia%ﬁ‘) two

an _be ¢o ' . . - .
B BTy SR LB PIREEREL dify L AR ERUH IS elvery
gﬂ%m&gom(gh{&ﬁtﬂ £ReonESBP ariji thaeartdemiestion peranates can

nt an e se t
pebent.usins 2 mspRk &fﬁaﬁl‘l@geni?qillt ket pieh tgﬁsﬁ&%@fi‘gg‘&ﬁ?h’%\%mb“
éf %g(?l@g s 20 a)ﬁ?lﬂg&i P‘Je%gsstlcﬁ'l {the BEBRY thE YR WSseb@bn. In this

rhati ve atest session joining tine after
tads, e we@iverol0 pétandelicationyof tie rhdorgizationcéme, which takes into

announ t SDP with domi i on
AT T e S S A LT
tﬁg&ﬁﬁgy@%&?&e 1O b BECRMRtmitAed RiiRehe FDT 6CAFVETE

ol ned the session any tine before the start
séssioner vekysi oibsethif thdse yalpesmay vy wide Siewambepof 1ge¢iVes.

036f a8 ol 16 EHAR AR SR Ao r Wl iliod B Bt data
Eg&r??r bﬂs QisBRfed. NEhSRsHbO BisclBbéEihRfire @Ayconigiisepsondingt dates

e communi cated within the FDT of a FLUTE sessjon .
prckstd from theispuder tofa niwalily afapesbeeryiig apgiii-tgmpY{tipejat session
e f recejvers - TUrni '
L e
idatadt sd98 e C ieasemiehvack thi the kasietrdquedtinguiat ghbkets were not

conprises sendi dat kets f h d

O el s v e e e Bk e o N e
SRR %{haﬁéﬁﬁlt ik &éaf%d%g% Erdth® 8 SQIMRESvif leomies
that i ac Aot Fecaive one expected data it sends a

|ﬁﬁﬁﬁpk siassaagon i, to the sender requesting data

packets were nqt properly .received and t sender, .
180401y eAnathgsenhedarers disju¥en(ip 35 ?hwrﬁ%e 2§n&%;‘hls
rSidoana i fie bhfier fRLERE L BRiMiRReKEpSint-R-fbiRipoint session (110)
receivers’ via the point-tomiltipoint session (104).

[0046n cAlletts érfosndima atent the humher dfiresivdrspsing thersessirn (120)-

Figure 2B hi this enbodi ment, .the send [.ndi :

R BSS hor SERARAER BRI She P e

afathol thE Bessidh |(E90) 2t REIs TR taBdoraatién Vdl@estonereceiiers (140).

receivers using 'the session (120). ) . .

Next, the sender begins sending data packets to the receivers via the point-to-
multipoint session (150). If any of the receivers does not receive all of the expected
data packets, it sends a NACK message back to the sender requesting retransmission
of the missed data packets. The sender receives these NACK messages (160) and
retransmits the requested data packets on the point-to-multipoint session. Then, the
server begins servicing any remaining data repair requests via point-to-point session
(180). The point-to-point sessions are randomized over a period of time based on the

randomization values computed by the sender based on the number of receivers using

the point-to-multipoint session.
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The sender then conputes random zation val ues based on

t he nunber of receivers using the session (130) and
w@endso4be random zation val ues to the recei vePGI/[9200)/032414

Next, the sender begins sending data packets to the

receivers via the point-tonultipoint session (150). If

any of the receivers does not receive all of the

expected data packets, it sends a NACK nessage back to
d%&li erderdataagpais methpds descihehhasingiroye disinghiadyaiages when

: d ' .
?%@5)@2 #)(d 8{1{21% art- Hl%th%?g. Fé}r &xGmple! g&dmfegﬁ%cm a3€eiver 20

ransmts the requéste packets on
Ebtﬁl_e@t@ ivid ptp Gepaidl ik pton ivstead o6 vianlowhiiek pty tndosdsrtheptp channel
egi ns servicing any,remaini dat a repaj equests..
e helgF Athey Eﬁcaafpmm_gté%fsmwe@g %@ﬁ@eﬁﬁeﬁbbf%{& Opiiipe the
?ﬁg%?g%’agioﬁ.r\ﬁhfegl ﬁg&tﬂhﬁg % RSB ePEl fe8vat hblpFBvAa R ik of

om zat 1 on val Ues conputed by the sender based
deedbhek mptbsion while etk imieingzing thegdelayenecessary to send requests.

i nt-to-nultipoint.session. [004 The .dat a..r. '
104 o Bt B LR, 0T HECP R SeR R IR R o many
WA it ATBFcRGt hRnRér & meliold foRidbMUEing A GKagRhe , retransmitting
sending a repair block that a receiver 20 requests via

puigsing gati is necassarym Inrese smbodiment af e wrvanHRN.At is PepIRIg ¢ use

BB S B BB R B R Bl

rtﬂiﬁﬁiﬁiﬁiﬁ@&dﬁ@flr 14 aétm?&%&ﬁdinl’fge bopihef afithdn sofe cases, a server
recei vers, hel ps avoid the risk of feedhack inplosio
viRay e teawired teiratransEY hige dijes t epveyal derraals Py may nekhye the fil

. . . < _
845y UL AR 1518 TSR 050 o i
défifdéntior providesraarefficiemesybion dhdmdtikehifor pirn mepairNACKLUGE and

and retransmtting mssing data i s necessary in one
HBBENFRIRESIBRS-t he i nvention, it is possible to use

i _ 0SsS1 bl .
Sgﬁllrr_?_@.tﬁe $er Tﬂ:%g}l@s;fﬁg% e udddGo LBGSH ¥ higideedeibN\@ta fBM a

0 requ ransmtting server to
rtestns@issivng it és desirbllie ho hivea repaiprethanfisna thfak ban ¢riablegrterge
cases, server macy be required to. retransmit the .. ¢ thi
et pBreCEIR AP MOEI R ARSI G S RBEERTy db PR Py diment, this
aid bR aBkievEEYy AERHHeAITBfddfest rhdtBakiSAUAEH 2 HowAlRAd R for
server. One asgec of this invention provides an

HEVEEeFhe dgwnioad AR foreFHIEEcen bpenalpgquaite an ST URE. That is,
and ot her. su L-oNs. 04 j
S ST SRR A ST TR AP ot
ttb ANBdHeb fleQPanshittddsdRigiarcaithia RIU TR Y&s@nr &B3aigthe FLUTE URL a
mechani smthat can enable a_ | arge . .
file from a certain FLUTE session can thus be uniquely identified.
[0044] In this embodiment, an HTTP server can indicate to the receiver the source
from which the file required by the receiver is available. By using the HTTP redirect
mechanism, an HTTP server can redirect one or more terminals that have not received
a transmission correctly to a FLUTE server that can then start a new ptm repair
session for multiple receivers.
[0045] In another aspect of the this embodiment, the HTTP redirect mechanism can
also be used to indicate to the receiver the location of a FLUTE session description

file (such as an SDP file). By using a session description file, the receiver can join a
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nunber of receivers to receive a certain transnssion

again, hi one embodinent, this can be achieved by
wagtongo44be HTTP redirect nechanismw th a downPOHUS10R/032414

for FLUTE. The downl oad URI for FLUTE can be anal ogous

to an HTITP URL. That is, it is simlar to the HITP

URL, but applicable for FLUTE. The FLUTE URI can refer

to a signel file transmtted during a certain FLUTE
$& BliFosessivs ambobtna iHilgte ofmteres: g elientspn Sheperesappterence

SSi h
Pt reRTE s ae B HOKR sRidd B ldont HF ok i had Ay
{‘rﬁ&we@l &liis bﬂ@lcﬁgﬂ geselolﬁ rdgmrithl be ffild. Hecdn then ataaqnnptrte detbly the
e receiver is availa th P
memmﬁbﬁaaclaﬁﬁs/mﬁwcg BFipg %T&Tflr{F ﬁéﬁgr glEt f‘b ?i?gﬁgl she “FLUTE
ie e{ﬁﬁ E%{ﬁ_gﬁq{le fifaf Sé YEHeBihb FRIOBIM $35i8A to which the file
correct y server t at can then start a new

fi quersapmbeloﬁ@(s Ieotlhe FRUTRIsessiph &1 whichiit ias trafuifs] angduring

anat h aspect t.he. t |s enbodi nent, the HITP
r"étéi’}r‘g‘&tt 5?ﬁe§‘fﬁd6]&]ﬁ ®so be used to indicate to the

r[ﬁ?éﬁﬂ] vaf ofilee eﬁfBS@ﬁﬁ&ﬂ tHé HETP Lrbﬁﬁ%cﬁ 8195 aR06 céfRi thekéssion

such as an e). By using a session
diescmptlpn ﬁdmas‘pdymadt ITénsr @@éqe\d@ne uangp@abﬁoaﬁﬁmﬁ is ghegpaytpad

obtai.n it t {
GROIGE By B Be anetitRf biiea VRS SPER todPuSh T oG R
$E8i%dch rit 8 %Eé H&didaBRS0 tv@rsi‘dhecﬁg sdskioh ideft@iptiah filadPhis can be
recei ved I's particular session descrlgtlon fl%pe %ﬁe

cahiev by mm@anpﬁxt@mqﬂbh@;aﬁelt HeyHsing thgmetadata enve

file acke

&%ﬁﬂgﬁ? env ﬁﬁ?ﬁ%ﬁ%ﬁas%ﬂ le{g- H?l[é %ﬁgsﬁgn fl@stgﬁpté%g ﬁlehelrﬁl provides

tm?ﬂlﬁﬁg gielbﬁzdnirh e IFhisTex agpdes itlerURD ofikhiechiletche bé mCélded in the
stion belongs (i.e. the FLUTE ses ion in which it

&@@dﬁtfroiﬂ@rﬁ??gdecﬁmt BEFS2RYy SHH SHPRIT8r i nal recei ved

th| S f| | E,! ;Ie[ g%ﬁile: ﬁ Qther enbodi ment, the HITP
in the session descrlptlon file
qﬁomyl Kiggre STiMustraaoheenidimergiofig nesthabe lising tHeFLWHE URI
t | oad and/or by using a reotlj rect, code. ql
IBhP trdlizeet; rp@qh@wsm qOéaun@h @by e rPair SIS }‘Qgﬁ ownin
¢ ilélél%%Tﬁlﬁ zﬂaﬁc.fm %oﬁ 8 L{’J’I%ﬂsggﬁ&l WSk QVerdBSF Fdalihd BBt is has not

€ achi eve y uSing an extension
heagesd Dcorhpletedilaglt sueh mense] dteaeeiver nvpesend aeeprit tedegshto an
envel ope encapsul at e ogyﬁﬁierences t

JASEP S P nLira Addresn gt SRR Pebfussrivgy from
il I%p{l Eierﬁ'om%ﬂ ln%nsﬁlﬁt%dldﬁlingihetﬂ‘LQJTE ls&sﬁ)ﬁ.n JieotitiaingdBerepair

request, the HTTP server can decide that it is more efficient to conduct a ptm session

using FLUTE rather than several individual ptp repair sessions using HTTP. This
may be done for several reasons, such as the number of repair requests received are
too high for the HTTP server does not itself possess the requested file. In this case,
the HTTP server can send a redirect to the receiver with the FLUTE URI of the file.
On obtaining the redirect from the HTTP server, the receiver can send a “session
request” to the FLUTE server. The FLUTE server can then start a ptm FLUTE
session with potentially many receivers “tuned in.” It is possible for the FLUTE and

HTTP servers to be separate entities but still be located on the same physical machine.
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header of the HTTP redirect nmessage, such as in the
formww. exanpl e.com file/nnp3 . [0047] Figure 5

WO bdoagowat es one enbodi nent of a nmethod for usPemyUSIve4/032414
FLUTE URI and HTTP redirect nmechanismto |aunch a ptm
file repair session. As shown in Figure 5, on
transm ssi on of a FLUTE sessi on, the receiver rmy

real ize that hs not ei ve C lete fj

A ekl B B T LR S
an HITP server. The address of the HTTP server may be
known to the receiver fromrepair information

trgaspitted during the FLUTE session. On obtaining the
repair request, the HITP server can decide that it is

nmope= zeﬂ‘efrﬂé’Be2189084652§u389Q8ﬂt2ﬁ10§e&\é(&61 usi ng FLUTE
|duaI ptp repair sessions
lﬁag@é@ 2’1?’[5;% 7%? done for several reasons, such
assuﬁlen ,y%sg,gg )gangﬁ,guests received are too high
for server oes not itself possess the
reﬂﬂﬂﬁdledmf‘d;mtldm this case, the HITP server can send

aredirect to the receiver with the FLUTE URI of the
fi Fe28033914P0i2R/ 34#e4686i rect fromthe HTTP server,

seprecurerdier e I7e8,* EERALG CEFT0: ptmﬁﬁ&#gg

segsi AreMsliB potentl ally many receivers "tuned in.

Is possible for the FLUTE and HTTP servers to be
Sepafitre-emnt2 ties but still be |l ocated on the sane
physi cal machine. [ 0048] _One _exanple of an SDP file

t h&? =@aRlisatigR dd L.( §/¥RAPdescr | ptions is: v = 0o

=user £ 7 6 2201: 056D: :

L SE N PE PP IRYPAD TR TR Y Teaset on exam ¢
|—Mpr=%, ny{;gﬁmtﬂmg FEUZB73B@7@96 2873404696 a =
source-filter: incl INIP6 * 2001 :21 0O:1

. 2c24/0] BBFFFFETRADCIFRET TRAt BEB@IT 3 a f/ute-ch:2 m =

application 12345 FLUTE/ UDP O

[0049] This example file describes how a receiver can join a FLUTE session, It
provides information regarding the sender IP address, the number of channels in the
session, the destination IP address and port number for each channel in the session,
the Transport Session identifier (TSI) of the session, and the start and end times of the
session.

[0050] Figure 3 illustrates one embodiment of a system 5 and receiver device 20 in
accordance with the present invention. The system 5 can include a 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 wireless (cellular) network, etc., and the
receiver device 20. The receiver device 20 can be, for example, a cellular telephone, a
satellite telephone, a personal digital assistant, a Bluetooth device, a WLAN device, a
DVB device, or other similar wireless device. The receiver:20 can include an internal
memory 21, a processor 22, an operating system 23, application programs 24, a
network interface 25, and a NACK and repair mechanism 26. The internal memory

21 may be configured to accommodate the processor 22, operating system 23 and
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C= INIP6 FF1E: 03AD.: 7F2E: 172A. 1E24/1 m =
application 12346 FLUTE/ UDP O C=I N | P6 FF1E: 03AD: :

WO ERE104472A: 1E30/ 1 [0049] This exanple file deSDUses032414
how a receiver can join a FLUTE session, It provides
information regardi ng the sender | P address, the
nunber of channels in the session, the destination IP
address and port nunber for each cha nel i

h
gppligatian pragaanty dhs bt NACKs sndyiepaig giec in 2 3%% ?ﬂ%ﬂﬂeﬁhﬁe

PBRh bRl afhoPi s ARGRPAS  Eor hiRRFas, oe ot
&aﬁﬂﬂlsmeﬁ eMhereceiver ¢avi&®0 cranzbccoapahim oécommhnmaimn with the

[ nvent (St em
et evies | ad o ot BV sserb e py kgt taceys il the network
Rgt work or another fixed network, a wirel ess net wor k
or a conbination of a fixed and wireless (cellular)
meﬂsmr IFlgla’cé« illugtratiestome embodiment ofjesénsler deyiceThkin accordance

er device .20 l.e
e B e PRSP AssE P ARE, € oS fiptty Rherork
@&bels&ae[ﬂy, suftabsik We¥ieinterdey fdiile @or\'fﬁéﬂ‘ih)dﬁ‘ﬁlvéﬁ ThelMler device
device, or other simlar wirel ess device. The recejver

40 cen nalurs inttenak memere d het PrReqssetyl 22 an operpiiag BStest 122,

t
D S L e
26, athaedatmts@rargal 17nﬁmer1yteﬁ1almﬁmy)r§blél cmifa gpfigdretido

acconmodat e t he processor 22, 0 tin stem 23
@ﬁ%ﬁp@pﬂ%taﬁhwowwﬂ&ngpezatmgﬁéfé eﬂm &a}‘% ligghipp programs 14.
W?a@hﬁi‘é‘s%ﬁ andPe ﬂq‘ﬁé&laﬁlgﬁl NIRRT AR @ Rﬁéﬂable the
procedures In re onseto m ssing or ngled data in a
dehamissionfidstai pankets‘l’ terecaomideeiced2 i Buti@dmamnitisen be Setup to

capabl e of communi.cati on wi.th the sender_ devi.ce 10

b 87 HARSTHSPE BL R BASHES ST ST oS0 by Toceiver
td%@w@?ﬁ(‘f‘@ﬁci(d%g to B@I@%sﬁh@é&r&n%e stdréBin 1Rt BSta QfRage 17.

enbodi nent a sender device 10 in accordance wth
t./hl@rmtwbr; datarvap bt s’mmd lﬁhesels@h‘r@eievme ¢p-decatdl widln obeytside of the
f or Sui

Sﬁ]":l chrp gp ﬁ’ p{a‘ get:r\tﬁg Ser]\gfcraa |°\98 §urec1.ﬁ:]oack:)olne d ht%%vnh the

Gedi e dLPicE 20 ahdl 61HeF@evics Sk nBFPek ntdr¥aced SMn@QE@ﬁaWork 30.
12, an operating system 13, application programs 14, a

805 r KPronedsrdsarelating to repeir afmvising dsin eandberigpiamented by

so%tware. s computer program product comprising program code stored in the

receiver device 20 and run in the processor 22 can be used to implement the
procedures at the receiving end of the transmission session, whereas a computer
program product comprising program code stored in the sender device 10 and run in
the processor 12 can be used to implement the procedures at the transmitting end.
[0053] Embodiments of the invention have been illustrated with examples or logical
sender/server entitles and receiver units, however, the use of other entities going
between for repair requests, and repair responses (if appropriate), are also
contemplated and considered within the scope of the subject invention. Such an entity

may provide firewall, proxy, and/or authorization services.
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16, and a data storage 17. The internal nmenory 11 can
be configured to accommobdate the processor 12,

wo@p®sacdiny system 13, and application progransPQBUSZ0€032414
transm ssion and repair nechanism 16 can be confi gured
to enable the transm ssion of data packets to receiver
devices 20. Furthernore, it can be setup to enable

re-transm ssion of data packets in repair i_Qns.
[9054] t Viite the axemplancarehoanenie Jlusgaed 8 i d IGLREY Biche
re-transm tted [ 7.
et ALY b PSR B EE R Dy LA
6@bbdifRhB b fiired by Gutysifdgarnpletonty. S@ihdeemblediineats hiry include,
The sender_ device 10 cqg be configured to cgnnunggate ton
i eranRle, figE) SchBeYPT T PRSI SATg SpPREEhY | e ihgen
g%wghteh ) S@%ﬁﬁ;ﬁla} S BB ntche bReLMIdS 18 QaridRQBadifications,
rocedures relating to repair of mssing data can be
combimatoise dndyersntatioas that veveshelassefpll yithae the seersgdspirit of
conpri sj ng.program code stored in the receiver device
sy @ﬁﬁn‘iegr?leﬁlﬁlst he processor 22 can be used to
i mpl enent the procedures at the receiving end of the
transm ssi on session, whereas a conputer program
product conprising program code stored in the sender
device 10 and run in the processor 12 can be used to
i npl enent the procedures at the transmtting end.
[ 0053] Enbodi ments of the invention have been
illustrated with exanples or |ogical sender/server
entitles and receiver units, however, the use of other
entities going between for repair requests, and repair
responses (if appropriate), are also contenplated and
considered within the scope of the subject invention.
Such an entity may provide firewal |, proxy, and/or
aut hori zation services.[0054] While the exenplary
enbodi nents illustrated in the FI GQURES and descri bed
above are presently preferred, it should be understood
that these enbodi nents are offered by way of exanple
only. O her enbodi nents may include, for exanple,
di fferent techniques for performng the sane
operations. The invention is not limted to a
particul ar enbodi nent, but extends to various
nodi fi cations, conbi nations, and pernutations that
nevertheless fall within the scope and spirit of the
appended clainms. WHAT IS CLAIMED IS: 1. A nethod for
data repair in a system capable of point-to-nultipoint
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conmuni cations, the nethod conprising: transmtting
data froma sender to a plurality of receivers via a
W@oi0atto4d21 mul ti poi nt session; determining if aPgI/US2004/032414

expected data was not received; if sone expected data

was not received, sending a data repair request to the
sender requesting that the expected but not received

data be resent; and retransnmitting fromthe sender the
[ﬁ%%uest ed data via the point-tonultipoint session. 2.

ARG AMEDPESH 1, further conprising: after the

sender retransmts the requested data, if sone data

was sti |l ot diRsieloy 88ta répaltad dlsiagmpapatle bOpqini-dtmultipoint
repair sessions for specific receivers that expected
detanurheations shevaethod ceimpdeingsendi ng data still not
received tq_the.spegifi.c [ | &1:ROL ML~ L Lt :
Sessi ons adEBRiRe fia (st FETHEF PobRIRPOecgiPRRYINa point
Sessilapoisededohe. 3. The nmethod of claim 2, wherein
schedul i ng int-to-point repair sessions . further

conpri ses s%&sxmwng] 28y cEPRAYIA 438 VahIHEEsRAYE% m t o

random ze LOL - L.Q- 0ol ' - j

e per i odr ipe PR Hanlehof AREH A MAlB oTR RpAl oquest
rie ¢led seaderdadtestidg thihtherrpduood ot not mieiva] datihbe edsent; and
schedul i ng poi nt-to-point repair sessi further .
conpri ses: IFiansgrftingtpmihese %qrrtke liegﬁeof%i%sqaéa ‘g&?@? pgt-to-
flﬁﬁltigoi‘h?&%isi\’)ﬁ.r’ then uniformy random zing data repair
requests over a tine period X starting fromthe end of
the initial transmtting of data fromthe sender to

t he retei velle method béclpimn it furthemempirisaigat sessi on;

el sewai ting n%i | a.certa

transmtti B heosgpgerfrptaﬂ#s{q#é Itlgcgrﬁg%e?s{e:d?a% ! ol Jaltlvas still

e receivers

VAR rd BB eBQIcREd R PoldtitePoiht répaf SkRibnd Fér dpbeific receivers that
random zing the data repair requests over a tine
pexpeead gata that was not received;

sending data still not received to the specific receivers via point-to-

point sessions according to the point-to-point repair session schedule.

3. The method of claim 2, wherein scheduling point-to-point repair
sessions further comprises specifying a randomization mechanism to randomize
point-to-point data repair over a certain time period after the sender has retransmitted

the not received data.

4, The method of claim 2, wherein scheduling point-to-point repair
sessions further comprises:
If point-to-multipoint repair is possible for a receiver, then
uniformly randomizing data repair requests over a time period
X starting from the end of the initial transmitting of data from the sender to the
receivers via the point-to-multipoint session;

else
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5. The nmethod of claim 2, wherein scheduling

poi nt-to-point repair sessions conprises sending a
W@ei0atie440t poi nt repair token fromthe sender tRCT/H82004/032414

plurality of receivers to announce when poi nt-to-point

repair will begin. 6. The nmethod of claim 3, wherein

the random zati on nechanismis configured to take into

account the nunmber of receivers included in
plurality of receitinguntilz certya tlﬁt@tﬁﬁ@ﬂ%ﬂl@é@ﬁﬁ#ﬁ%ﬁfﬂmng of

e R 05 R i e

recei pt ur and onput|ng
the r mcrmlcmﬁﬂzmg tvadd1& sephizireduests baadoiime peiiehZ.
mechani sm based on the deternined nunmber of receivers.

8. Th d of
Dt oot 3G ronaial TR o hepa et elf-laskns renai
Fﬁ%&%@c&ﬁ#ﬁ% 5¥ i PHiﬁit—Hl p&int RPKir tikeh FRInetHeasRdbr @1 the

eter receivers. 9. The nethod of
pluahlity bf reveivers to aseadion yvhieh gotiatapeiapesppir WaH hegins
conprises at | east one of the plurality of receivers

sendi (%g {r %11—18 an c{aﬁ-ﬁ#h e&lerteﬁl {0 rmgﬁuzc'a‘ﬁo}{ %‘iechél:rgsm-ﬁ‘ €

met ho rconprising receiving a

l8Afi 51264 t0MRRS RBEadcoend the ﬁuﬂﬂé&l?)f‘iecrevmrs inoludbé irathe lphaslity of
one receiver, sending a session request to a FLUTE
gegeiars. and |n|t|at|ng a FLUTE session with the FLUTE
server. 11. The method of claim 10, wherein the

rediroct MegsaaaNL NG HESSS, BLior the expect ed

but not recelve met hod of cl aim 10,
wher ei n t heieteeﬂnmﬁgmenmmb&zgef nen@iverd asthe pélashilycﬂf receiver; and

fiiéf ver  caampuiing e R (e FRopteRn myehanism

W& d Wl e d%ﬁﬁﬁl'ea]nﬁfﬂ%elr@ﬁ}bée?%s message includes a

erence to t l'ocation of a session description
f|Ie including how the at |east one receiver can join
the FIATE sBesnedhod oficlaimhd, weerpisompubing harandogpigstignvalues

II{]mfler o?nq)%%est lgol?ing %}3 eaﬁgomlzag&ygﬁﬁes L% in a look-up table based on

the determined number of receivers.

9. The method of claim 1, wherein sending the data repair requests

comprises at least one of the plurality of receivers sending the repair request to an

HTTP server.

10.  The method of claim 9, further comprising receiving a redirect
message from the HTTP server to the at least one receiver, sending a session request

to a FLUTE server, and initiating a FLUTE session with the FLUTE server.

11.  The method of claim 10, wherein the redirect message includes a

FLUTE URI for the expected but not received data.

12.  The method of claim 10, wherein the redirect message includes a

session description file indicating how the at least one receiver can join the FLUTE

session.
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recei ver requesting that the expected but not received
data be resent is redirected to a session description
w@giosgo#21 ocat or of the session description 15PCTN82004/032414
nmet hod of claim1l1l, wherein in response to a data
repair request, a receiver requesting that the
expected but not received data be resent is redirected
to a session description by redirect pessage carrying
the sédsi oAhaaesiadsfickimdy, whereineie reditechpsssggemcludes’a
fe?’é(rl Qad 18 1o LS SR d&kﬁféﬁ&ﬂ'ﬁle“iﬁ&ﬁﬁhg hb® th& #1104 Bne
0" data repair request, a recelver requesting that
tdeeivex gacbBOthb FLUTH sesdtaei ved data be resent is
redirected to a description fromwhere the receiver

Gascr it oo melbod GG SRR Pt B N S gruest o

PtV Shd h&Rctb& Bat dot rddafed YiatatH® 1e6uHP1si rédiR@ted to a
a sender device capable of point-to-nultipoint

sexsivnriesatptionsising agbeater dfithe sebsipe dedcriptien capabl e of
receiving data fromthe sender device; wherein the

e 5 ATTEAM Bt tomes.

pl ur all?ty vers via a

s@eBicPRiqutfgnhatitid etpected bueree irsteivwedalae oefdng irredir¢ated to a
receive data transmitted by the sender .deyice,.. .
dessionrfeperintiondyyedizgst Bee@ e aw&&&herﬁsfswfé&f’%%?“ agrfhye redirect
if so a data repair request back to the sender
géeélg‘acggpr%gg’g%sti ng that the expected but not received

data be resent; and the sender device is configured to

r ecei \@. datBhere¢thod off dajuektvghefreinim tdsporsk tie aldatayepsir request, a

receivers apd to retransnit the reque d data.via th
ReRNeY Fshorai ke CHBOEH it el TeehIpATes AR 3 efyd o o
\ﬁ'aﬁgx%itilﬁnttfb%l BBAGhe HEYiNEECanSubtgh&fTy dSohtateptir k€ssion or
schedul e point-to-point data repair sessions with the

peasical desyrimion: ecei vers after retransm ssion of the
requested data and the sender is configured to send

reég:ict :.j s b\%& ngﬁ&t%ﬁﬁftiﬁée qi cd{angmﬁmg&ti'bﬁ @yﬂérﬂ ch}!) Aot ofata repair,
the system comprising:

a sender device capable of point-to-multipoint communications;

a plurality of receivers capable of receiving data from the sender
device;

wherein the sender device is configured to transmit data to the plurality
of receivers via a point-to-multipoint session;

the plurality of receivers are configured to receive data transmitted by
the sender device, determine if any expected data was not received, and, if so, send a
data repair request back to the sender device requesting that the expected but not
received data be resent; and

the sender device is configured to receive data repair requests from the

plurality of receivers and to retransmit the requested data via the point-to-multipoint

session.

-19-



sessions. 19. The system of claim 18 wherein the
sender device is further configured to specify a
WO a0vdoed4zat i on mechani smto del ay point -t o- poi PET/US1084/032414
repair. 20. The system of claim19 wherein the sender
can determ ne the nunber of receivers on the
poi nt-to-nultipoint session and can conpute a
random zati on nechanismthat is based on the
det erm ned nunber of receivers.. 2 1. The, syst.e f
ol ai mlA8 wARIEIAremtRl BRAd REiB R $BPRIPEE 1S BHETeE
E&ifgu}éﬁb%ghéﬁul%ﬁﬁﬁﬂ-{og%o%%té1@]{):H‘ SesBioHE ith e Mhirality of
recéives to announce en point-topoint repair wll
begivers af@r reimsmissior of tfe reduisterd 18tafand tthesendemip cpefigigedto

| ook-up table for determning,th i nt-10-pain .
Paerpoed Bt oostyed T 18 YuteaBR i % Melytgpont

g%gggg.si ng an HTTP server and a FLUTE server, wherein

the data repair requests conprises sending the repair
request to the HTTP server. 24. The systemof c¢laim

23, WABr oi Theiskstemafhisn 18aveRin dia whdeievice e e configured
he TP server .sends.a . ir . st

S U e R PO s UEEY pPERIESE Gl e
nmessage the at | east one receiver sends a session
requesy. t o THeeystbidOF ciinOrwhessid thesendepan sletetmingetilee number

session request the FLUTE server initiates a FL

E ..
SEESPIRTSAN te PRIET-AR- TSROt SRS P08 PR COmpRIe &Fﬁ%‘%%%%%
%ﬁﬁﬁ%ﬁﬁg}tﬁ% is DREH Sh hd ferhBsidRetbelBERRB®etsNCl udes a

or the expected but not received data. 26.
The system of claim 24, wherein the redirect nessage
i ncl udds a Besyitom afekamiBtwioneipithesander is gonfigyrebin sepda

at .l east.one receiver, can j.0oin.the E [ ;
ﬂ‘?@té‘;’f?f’@z{?ﬂmr PRS0 S0° M?ye?f;{ e?%\éeslft g gél ;Ir@gjt%?ﬁ %@ 88 élélt'to'
h;&ﬁ{tggipdﬁ@ﬂf&f ence to the location of a session
escription file including howthe at |east one

receiver can join the FLUTE session 28. The syst ﬁm of
cl ai m227, \Fhersybtem of dlaimpSrizehercommaming 4 loplkiup table for

rd%%f‘r%%&iﬁg fhe point-to-point repair schedule.

23.  The system of claim 17, further comprising an HTTP server and a
FLUTE server, wherein the data repair requests comprises sending the repair request

to the HTTP server.

24.  The system of claim 23, wherein, in response to the data repair request,
the HTTP server sends a redirect message to at least one receiver, in response to
receiving the redirect message the at least one receiver sends a session request to the
FLUTE server, and in response to the session request the FLUTE server initiates a

FLUTE session with the at least one receiver.

25.  The system of claim 24, wherein the redirect message includes a

FLUTE URI for the expected but not received data.

-20-



recei ver requesting that the expected but not received

data be resent is redirected to a session description
w@giosgo#21 ocat or of the session description 29pCTN82004/032414

systemof claim 17, wherein in response to a data

repair request, a receiver requesting that the

expected but not received data be resent is redirected

to a session description by redirect nessage carryin

the s¥si oRheiestan 9? ¢laim &4 whegeip gy tedizect §%¥§éﬂdx‘563%

Ee%é(ilorq 88’5&’{8&01? Hgﬁ: iﬁﬁﬁgﬁ%ﬁ’d‘w fleB BadtloneWB& RirRah fbin the FLUTE

esponse t0o a data repalr request, a receiver

ER6uest i ng that the expected but not received data be

resent is redirected to a description fromwhere the

occi B aolbr PytaA! S YA VERA e RobRY el ades Y

f&é?eﬁée% gk 10EABAUSfOf seSQEILdsenptidtifiledndl@ding hawshd bt 164t ane
roma sender to a plurality of receivers via a

poeiver ¢an-joinl the PBIUATE ssesie on; determine if expected
data was not received at any of the plurality of

recei ¥grs; ke . ' . j Vi :
ot e v A A bt £2 U herb G Fobohie ARMALALai Ryest, 2
rbivenfduésting eha Xipesipectedbiit motecebedidurtdedatent isaedinmted to a
plurality of receivers via the point-to-nultipoint
SessiON e TPLOTHEING BripeAterof SuResHPHHGRCIIPEPD ¢ ai m 31,
wherein the conputer code is further configured to

schedyghe paiyntsdiQn R ! @héreRah resHBRsH t8RSIafd feBhi t,a
retragg'm' sgpgﬁy%gngﬁgﬁgn;gée)bt ed but %%t recei \?ed gz;{ga.ques

3&eivEheeqoestingtteat thoeipepted buictot afceisied idatadelressnd isgiedirqotas to a

conputer code is further confiqgured to.deternin -
OB deBrEB Sy Tef L et es BOribe B ko oSG e pcirect
ands Gfidhg the point-to-point data repair sessions

base n the determ ned nunmber of receivers. 34. A

sender device for use in a point-to-multipoint )
comunilcat iThe system of claim 17, wherein in response 1o a data repair request, a

receiver requesting that the expected but not received data be resent is redirected to a
description from where the receiver can subsequently discover a repair session or

session description.

31. A computer code product comprising:
computer code configured to:

transmit data from a sender to a plurality of receivers via a
point-to-multipoint session;

determine if expected data was not received at any of the
plurality of receivers;

make a data repair request if any data was not received at any
of the plurality of receivers; and

retransmit the expected but not received data to the plurality of

receivers via the point-to-multipoint session.
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system the sender device conprising: neans for

transmtting data to a plurality of receivers via a
w@eioatie44onul ti poi nt session; neans for recei vi PQr/tisi0a4/032414

repair requests fromthe plurality of receivers

requesti ng expected by not received data; neans for

retransmtting the expected but not yet received data

via a point-to-nultipoint session. 35. The sender

devi ce of aim 34 fur her

schedut? ng TH6icRPHET 58 ‘?ﬂ’md‘i‘?tn?r ié‘BHg? ‘E’Egg}sﬁo g E’WPW“ code is

thRn & BhAblby toogchE(ﬁﬁg b¥&f-fo-pdihedats RlpaRREEIdnk iaher fehBnsmission
expect ed but not recei ved data. 36. The sender

dﬁ\th&:@(p@éte«lbmumtﬁeﬁbemmdetan t he sender device further
conpri ses means for determ ni ng t he nunber of

recei v ng_the LNt - t | [

the send eruli%secg t‘eéﬁpcéep ! gué;g CH) 31%&?&3&1%100%&& ddde is

i thérdoffip@edto daérmiheprRinuntes of &Béwél@%ﬁ dheopoihfi-multipoint
det erm ned nunber of recejvers. 37. A nethod for data

rsepae andrschedpastbe poadrioPPEF Agf sensERgssionsdirsdeon the determined
I i ver capable of receiving data fromthe

gFggI%vglggr@ an HTTP server and a FLUTE server, the
rret hod conprising: determ ning that sone expect ed data
was ndi4. r ecksaslidr bevitchfor ase insgstinteioenvltipeint eomswnigainen

a data _repajr request fromthe at | east one receiver
tYSERe W@é?‘(ﬁg?co@%ﬂpﬁg an HTTP redirect nessage

from the HIl&n3esMeInshttihB@aito b%ﬂﬁﬁh@'@)@ré&ﬁ@ts\/ﬁﬁapomt-to-
sendi ng a session request fromthe at | east one

rregkipvist s¢ssionhe FLUTE ser ver; and initiating a FLUTE

sessi on between .t he FEL erver and | .
ecel ver - JHEN o eCiFR S5 EhA Fra R e b ERlty 8feceivers
regidsBhs eXfRe®a®S HobfdcHiNes data;

means for retransmitting the expected but not yet received data via a

point-to-multipoint session.

35.  The sender device of claim 34 further comprising means for scheduling
point-to-point data repair sessions with the plurality of receivers after retransmitting

the expected but not yet received data.

36.  The sender device of claim 34 wherein the sender device further
comprises means for determining the number of receivers using the point-to-
multipoint session wherein the sender is configured to schedule the point-to-point data

repair sessions based on the determined number of receivers.

37. A method for data repair in a system comprising a sender device, at
least one receiver capable of receiving data from the sender device, an HTTP server
and a FLUTE server, the method comprising:

determining that some expected data was not received by the at least

one receiver;
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FLUTE URI for the expected but not received data. 39.
The nmethod of claim 37, wherein the redirect nessage
W0 pbaaEsl a sessi on description file indicati npCToszopies2414

at | east one receiver can join the FLUTE session. 40.

The nethod of claim 37, wherein the redirect nessage

includes a reference to the | ocation of a session

description fjle including how.the at |east one.

recei ver camqing pdptagenainspuesbiomdhe atAfleiS? one frepiyshior By HITP
.repair in a systemconprising a sender device and

at 1'éast one receiver capable of receiving data from

t he sender seling en HIA® weeirnd chessagp fios thy HHER sqrrentp ilep at

Hha sonme .expected data was not received by the at

|'eREPUNE Y €eei ver; sending a data repair request form

the at | eastn@AEa k&SRB esBRGithe it98008Ercbeiver 1dahaFLUTE

repair request, redirecting the at | east one receiver

tservar;sadsi on description using a | ocator of the

session desct.ipti . i ol

vat em coriieihge LU s EbHRReA e 19 Y LD dnd'ce & least

rReetdedFer.capabl e of receiving data fromthe sender

devi ce, the nethod conprising: determ ning that sone

expect ed data was noé received by the at |east on

recei VA : sehiimghed ahelain ’a"liPreF eaedirechnssspae mgfudes a

\|aste e hEGE ?E,rc'te nbireb&98PASE 10 the data repair

request, redirecting the at | east one receiver to a

session description by a redirect nessage carrying the

sessi d9. desHBrei mpethoh oficlainh 87 rehtireiadhe Tedised greespigpiipendes a

43. .A nethod for .data. repait in a.s e 18]
s deonice Qe i AradlY bral el RS RILED iR e ruTE
reeghyi ng data fromthe sender device, the nethod
conprising: determning that sone expected data was
not received by the at |east . . )

40.  The method of claim 37, wherein the redirect message includes a
reference to the location of a session description file including how the at least one

receiver can join the FLUTE session.

41. A method for data repair in a system comprising a sender device and at
least one receiver capable of receiving data from the sender device, the method
comprising:

determining that some expected data was not received by the at least

one receiver;
sending a data repair request form the at least one receiver; and
in response to a data repair request, redirecting the at least one receiver

to a session description using a locator of the session description.

42. A method for data repair in a system comprising a sender device and at
least one receiver capable of receiving data from the sender device, the method
comprising:

determining that some expected data was not received by the at least

one receiver;
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one receiver; sending a data repair request formthe
at | east one receiver; and in response to a data

WO epaile44eequest, redirecting the at | east one PEDER04/032414
to a description fromwhere the receiver can
subsequent |y di scover a repair session or session
description. 44. A nethod for data repair in a system
capabl e of poj.nt- to mul ti poi nt .co ni.c
met hod comFiiRsy Jaiprepad; n@ﬂ?qsﬁ@r@%a?k@%oﬁe ?é’ﬁ]ﬁ? apg,
a pluralityy, Qi 6Re8 ﬁﬁrcﬁtté’ﬂeﬁa@r Akt fe@irediitotthd 8t 184st one
sessi on; deter Pnnl ng if any of the pl urality of
remiier &7 3 sexipr deediptian by thredirashmessege eatang thy;session description

det.er m,ni t he nu recei vers using the
ﬂ?’?tre%eﬁeﬁ?ﬁ%ﬂ’ﬁﬂg%ésm on; conputing randoni zati on
vaI ues for a random zati on mschani sm based on the

det er njaned AushRId fof d4te ephaiteh & sys@hedulptisigg a sender device and at
poi nt-to-poi nt repair sessions wth any

;iea;t enq regeiner qapehle oéfeﬁewwda&%@@tt%seaéffa({qvw& thgaethed

I ecei Lyed. and del aying the point-to-point data repair
Se¥RSNs based on the conmput ed random zati on val ues.

45. A conpuletimbangthat suhue éxpeoteid datai wag:not cavpiveé by ¢l least

configured to:transmt data froma sender to a

PhGredNS: of recei vers via a point-to-nultipoint

sessi on; deLAEH] Q%a @'Sif’%ﬁﬁgs@l 818l Be WeRaft e tQEBIeY.Ofhd

at any of the p ura |t receivers; nake a data

repai r requestspofisedny dititmpaiasegnet, nedicesiting dheaat legsy owsf receiver

tr ggéfe%%{pgllo%t opg\fé(hﬁrgctﬁ% %/efe:%ﬁzmga?lltse%?eﬂyentfy s AVEPS rep?nfr session or

session description.

44. A method for data repair in a system capable of point-to-multipoint

communication, the method comprising:

transmitting data from a sender to a plurality of receivers via a point-
to-multipoint session;

determining if any of the plurality of receivers expected data that was
not received;

determining the number of receivers using the point-to-multipoint
session;

computing randomization values for a randomization mechanism based
on the determined number of receivers;

scheduling point-to-point repair sessions with any of the plurality of
receivers that expected data that was not received; and

delaying the point-to-point data repair sessions based on the computed

randomization values.

45. A computer code product comprising:

computer code configured to:
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sessi on; schedul e point-to-point data repair sessions

for each receiver that did not receive all expected
wal2aa0a/10nd del ayi ng the point-to-point data repei/iS2004/032414

session based on the nunber of determ ned receivers.

46. A sender device for use in a point-to-nultipoint

communi cati on system the sender device conprising:

means for transmttin ata to a.,plurality of . .
receivers via a %Sﬁ?g‘%@gﬂ%??iaps(?%% 1 8%’:1‘%%3' HEeGFLFHia 2
rssalsingtifehtsdsgBal r requests fromthe plurality of
recei vers requesting expected but not received data;

means for det er ndat¢rngne Kexpretsedatomay eeiapeasyed aienyigf the

t he int-tomultipoint session; wherein the sender
o‘g\wa@gy?nftsre%%‘ﬁ?rf’gur ed to schedul e point-to-point data

repair sessions whkda 06 edpadirequicsail afly dathofashetricyieed at any
al| expected data; and delaying the point-to-point
defithe plupdity oEweseiveiis; based on the deternined nunber of

receivers. 47 Adi@hihe 2ttt BBy o BN SRht- Bmultipoint
system capabl e of "data repair, e systemc ri sing:
asesgoler devi ce capabl e of point-to-multipoint

conmmuni cation; a plurality of receivers ca&abl e of )
receiving data fihAdtAROEEHReINGAIR FpaifEssian ferach receiver

g@%anbﬁreeavémuﬁﬁéétédqiau;aﬂ@mt data to the plurality

receivers via a point-to-nultipoint session; the
plurality of recédlagngthegiony-tepoint datagcpainsesgorbased on the
dat trggsmt.te by. t he sender device, determne if
AR 98 BPtEHGSY B ESnot recei ved, and if so, send a

data repair request back to the sender device
requesid.ng Ahshddrevied REGEE th PpéinRt muRHRint @emeaintcakien

resent;

system, the sender device comprising:

means for transmitting data to a plurality of receivers via a point-to-
multipoint session;

means for receiving data repair requests from the plurality of receivers
requesting expected but not received data;

means for determining the number of receivers using the point-to-
multipoint session;

wherein the sender device is configured to schedule point-to-point data
repair sessions with receivers that did not receive all expected data; and

delaying the point-to-point data repair session based on the determined

number of receivers.

47. A point-to-multipoint communication system capable of data repair,
the system comprising:
a sender device capable of point-to-multipoint communication;
a plurality of receivers capable of receiving data from the sender

device;
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the sender being configured to determ ne the nunber of

receivers on the point-to-nultipoint session and to
wa@ledoened4pe a random zati on mechani sm based on PEEUS2004/032414

det erm ned nunber of receivers; the sender being

configured to schedul e point-to-point repair sessions

Wi th receivers that expected data that was not

e B Rt SO SRS IRl ity o
receivers via a point-to-multipoint session;

the plurality of receivers being configured to receive data transmitted
by the sender device, determine if any expected data was not received, and if so, send
a data repair request back to the sender device requesting that the expected but not
received data be resent;

the sender being configured to determine the number of receivers on
the point-to-multipoint session and to determine a randomization mechanism based on
the determined number of receivers;

the sender being configured to schedule point-to-point repair sessions
with receivers that expected data that was not received, the point-to-point repair

sessions being delayed based on the randomization mechanism.
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