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Poi nt -t o- Poi nt Repair Request Mechani sm for

Poi nt -t o- Mul tipoint Transm ssion Systems Field of the
wonverwssn This invention relates to a nethod, PEYSBBNG/002411

transmtter, network element, receiver and software

application for a system capabl e of

poi nt-to-nultipoint transm ssion. Background of the

I nvention For point-to-multipoint services (also

?ﬁno} ed as Ruigt-toaRpicsr Fepasy Re@resly Mecherddh as

e Internet JProtogcol. ) [ ; P

Casting Fﬁ&flgﬁdegh%&*ﬁ%@#e% i%%%trsgéggggiti ? Tt'?f‘si: ast

Services (MBVMS) , file delivery such as for instance

the downl oad of nmultinmedia files is an inportant

servi ce. H%vve_ er . By of the features for delivering
fﬂfé&&;eﬁﬁeiﬂi’—?—&el nt protocols, such as for

i nstance the Fil e, Transf er_ Prot ocol E a :
%e&@nﬁgﬁsrs}a ot ot H{%} i:%;' ,Sgggg)nbrgg?ﬂe%ﬁ%er'
frd il beht) t Fpokhtes camardafEwarkenapaticetieon, fothe

reliable delivery of files, that i.s .the_guat d

OIS RASY FaREPER 8?, PELThgt T%%%Popl&tntt-‘—?%?%?%{tgg'
acknow edgenment (ACK) protocols such as the Transport
Control Protocol (TCP) is not feasible. The Reliable

MU & gasindTb@nsRer tnt&M oMor ki ng Group of the
Imternational Engi neering Task Force (IETF) is

CHS o &34l iRt tRHOERE Ss Of v sdaandandicz idegoted as one-to-
catedgories of errorresilient multicast transport
prROLOEHEY10es )t RESET PEELREE eYily 25 diCali Fifge{ﬂs?rotoc“

| ppbenentiad thr owgh thepyse @fsdRiPaatrnes) ahar vaed

Error Correction (FEC), i.e. by sending a certain
anolirinestia Gdoadaastdinatiertt IaFHasy MP¥cdr vEer iR
rECPNSIINGE] RO 8 FBREQHSHJALE tid ddig13REORYE RaledRENia

files is an important service.

However, many of the features for delivering files over
point-to-point protocols, such as for instance the File
Transfer Protocol (FTP) and the Hypertext Transfer Protocol
(HTTP), are problematic for point-to-multipoint scenarios.
In particular, the reliable delivery of files, that is the
guaranteed delivery of files, using similar point-to-point
acknowledgement (ACK) protocols such as the Transport

Control Protocol (TCP) is not feasible.

The Reliable Multicast Transport (RMT) Working Group of the
International Engineering Task Force (IETF) is currently 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), i.e. by sending

a certain amount of redundant data that can help a receiver
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reliability is inplenmented through the use of receiver
f eedback. Asynchronous Layered Coding (ALC) is a

wonraaicma®isoi nst anti ati on bel onging to the firstPCT/IB2005/002411

category, while the NACK-Oriented Reliable Milticast
(NORM protocol belongs to the second category. The
access networks on which these protocols coul d be used
include, but are not |imted to, wrele

i tﬁeﬁﬂoélséé@éiﬁénﬁe?%‘?lk%o%&ﬁte?g tlﬁ)e t@ﬁl §€FQQP %B?g%ry’
§§ste oryﬁg%iQﬂﬁléMéﬁéga(ﬂﬂég%gH'%HGU@%@gthgeé$£$@&

[ e Communi cati ons Evol uti on Radi o
Acsemd¥et wor Kk (GERAN) and the UMIS Terrestrial Radio
Access Network (UTRAN) ), Wreless Local Area Networks
(WLAN) , Digital Video Broadcasting - Terrestria
(DB Arometmsoilkyeand Obginal (ALeo BeodO&stPhg -

Satellite (DVB-S t k
SR Ao e BT R e R BBl 9 Pne

tNACEIg{Ulll&‘dritlé@E R@amgbed mlartkm;sstor mm@etpgotchaplhlaeéongs to
not been received. Th ALC r ot oc es 0

o enitGP% c@l’f&ﬁﬁ@’s g %9\?%%5 trhchsoéfn(fer t ochg gﬁdg%gge
abrotdddip eduaiese( abaanehs)ude®, passidiey nbet logeagous,
receivers. Additionally, the ALC pro

|
OGRS DA ST ET SREERAP ST B i HiadY it BPeRerSal

ratiss O diddahent cahasngl sysddhe Ahsﬁsqr qh@@.@bmg the Global
massi vely scalable in terns of the nunmber of

b%y:am dsbiide Spymariaytiens qu‘mlrUé:&onTﬁ@ﬁégoﬁgcess
aneaq%mgd%w epel UM@§9té/§fe$s@QL%$L relgiexaetky¥s

I ncrease emand on the system However, the ALC
pNetwmxk (GTRAS) ) 1009 réRbablecab e Nedewstaond TN hot

arant;ig%ﬂéguﬁioahcbétgﬁgera&éﬁf IHQQSCTW@Q@ Betworks

Inturn, specifies the use of hbgatlve
A@k@onigxtﬁﬁnyudeo Broadcasting - Satellite (DVB-S) networks.

Briefly, the ALC protocol is a proactive FEC-based scheme
that allows receivers to reconstruct mangled packets or
packets that have not been received. The ALC protocol uses FEC
encoding on multiple channels, allowing the sender to send
data at multiple rates (channels) to possibly heterogeneous
receivers. Additionally, the ALC protocol uses a congestion
control mechanism to maintain different rates on different

channels.

The ALC protocol is massively scalable in terms of the number
of users because no uplink signaling is required. Therefore,
any amount of additional receivers does not exactly put
increased demand on the system. However, the ALC protocol is
not 100% reliable because reception is not guaranteed, thus

it is generally not described as robust.
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(NACK) nessages in order to signal which data packets
expected to arrive at the receiver were not received

wakodcla3asecei ver at all, or were received i nCOPCEGB1095/002411

I'n other words, receivers enploy NACK nessages to
indicate loss or damage of transmtted data packets to
the transmtter. Accordingly, a receiver that m ssed

sone data packets froma data transm ssjon can send a
NIBH, e 5's Bgen + sreied T panshe tiser of oNegd Fistrackagriergement

r %%zt%ggsg tﬂﬁa%§ﬁg tef Q1R EnhS@ivePadklts expected
re-transm t e m ssed data bl ock or blocks. The NORﬁ)
protaocdlveahsotloptioreiviey aEFewrot greqeigedsatobhelaiereiver
packetl evel FEC encadj . [ r

PR SLFLAETE SO0 L e-00000) | Y8 (MR ovas,

NERM ispecd fdmp 1 dyutNAdkenesar galss Gobendsedtenlesnnett dapage

Wi ot her, praotocpols or ste f ' j :
R g N e A R
%2%5$E?&e56tha6{mii§éﬂ‘sUmbdHaeatpankﬂtsTmanmpardata

_ protocol. FLUTE is_a one-to- t
SFRRSEUHE .8 S FEE oh "EK BRGSAIC Bui T fgoBhack

ocC
| tedes v Ricgnded fosudddiggdeheveryndmintd dogntépatr (sErver)

to receiver (s) over unidi ti I .1t h
si@cn%ﬁr@aﬁmgh)st%ir@ﬁ%ﬁlﬁ‘k SRR A L e
ngc%o'ctoq oHLLT POk Bn8MSt 8T8 owd NEoHedrl ise0brt Bgtdlddidket -

otocol are discussed’in nore detail in the
plite lc fFCoRNEALi Ry ebPr FINIRELLVE] FePER: (WrePymeFa#ons -
Uni directional Transport" (Internet Draft) prepared by
t he above-nenti oned RMI Wrki ng Group of the IETF. The
éﬁémmﬁnd%lsHGESi aré oroti rmengmeély pERRM-isP@Ch1EhPThi gy can
eration PRartnershin.Proj f jle
o o5t 1o bR e S B o Rt e P PRy tene
Meyr notstaavce Been systems that support sessions that are

controlled by the File Delivery over Unidirectional Transport

ter (or a
S.

(FLUTE) protocol.

FLUTE is a one-to-many transport protocol that builds on FEC
and ALC building blocks. It is intended for file delivery
from transmitter(s) to receiver(s) over unidirectional
systems. It has specializations which make it suitable to
wireless point-to-multipoint systems. The details of the
FLUTE protocol are discussed in more detail in the
publication entitled "FLUTE - File Delivery over
Unidirectional Transport" (Internet Draft) prepared by the

above-mentioned RMT Working Group of the IETF.

The use of FLUTE is for instance specified by the Third
Generation Partnership Project (3GPP) for file download in
sessions of the MBMS system. FEC may or may not have been
used in such FLUTE sessions. In any case, not all receivers

in the session can be expected to receive the whole file



used in such FLUTE sessions. In any case, not al
receivers in the session can be expected to receive

wohaocwhdise fil ewhen the session ends. To this eadiIBRE2411
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is in the process of defining point-to-point repair
sessions, wherein the receivers are allowed to signa
requests for data packet re transm ssions to a
transmtter or repair server via NACK nessages  in

ovder Eee btesbi® ﬁ@dﬁecgﬁsFP%%teQ%m3%%%%P6hdéﬂt@8nP€ﬂFess
- oYNgD0e Usi g NACK 1BS88988 LBoEPANSLEd Qh i tdhePbWRELhe

sessions (or 1 n other sessions using a transport |ayer
pretecvtrespecidlloyedi tecsednad BePpprts for data packet re-
poi.nt -t o- int.tr 1SS} O i I fd L0

o R T AL B e e Pl vare s e oK

i mpessged issuslerThe bsagblef tprotowndisriaht digedofploaded
poin%-to-point transm ssion, such as TCP, and their
atRAbRedgenent methods are not necessarily feasible

here. In a FLUTE session, transport .objects, for

instance nultinedia files or parts. ther.eof .

| BBRE e BUCK TearaSit o GERETTTER (o) TLURG Spesions
t napsi tdefdd serkaoh s ansifgt ket ré@spord Wadleirt protocol
receivers within a transport session, mhi%h IS

| BERRFIIEY BY TECFPANSD GTHPPSES sPBH | deht i HitePOL TSI )

Thea b sRANSIHRS| @R Of asai itk ithanspost ok eGlts bschstyalissing
performed by the transm ssion of FLUTE data packets,
whEr B¢ T9REIVEUTEL dat PIRKERStcHABEPN TRy W% ded

pg%%k?@élgfiﬁﬁgdéehr§B§pﬁéinﬂﬂﬁéﬂﬂoiﬁ%otgéhkﬁqs@ﬂ@ﬁﬂiQ@ch as
S ol's, as payload. Said FLUTE data packets further
cBfPai and hehdiSt amkhordledgsmapt| mashewks FEE PHH §8§SFPRTILY

Lch.a L expl ai ned bel ow. Various FEC schenes
2%3%?%M%%1§§%?he RMI wor ki ng group are

In a FLUTE session, transport.objects, for instance
multimedia files or parts thereof, are identified by a
Transport Identifier (TOI), and are transmitted from a
transmitter to a plurality of receivers within a transport
session, which is identified by a Transport Session
Identifier (TSI). The transmission of said transport objects
is actually performed by the transmission of FLUTE data
packets, wherein the FLUTE data packets contain raw or coded
portions of said transport object, so-called encoding
symbols, as payload. Sald FLUTE data packets further contain
the TSI and TOI as well as an FEC Payload ID, which will be

explained below.

Various FEC schemes specified by the RMT working group are

based on a source block and encoding symbol structure. Such
FEC schemes are described in RFC publication 3452 “Forward

Error Correction Building Block” and RFC publication 3695

“Compact Forward Error Correction (FEC) Schemes”. Each



based on a source bl ock and encodi ng synbol structure.
Such FEC schenes are described in RFC publication 3452

wWORarewas4d9 Error Correction Buil di ng Bl ock” andPFa@B2005/002411
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publication 3695 "Conpact Forward Error Correction

(FEC) Schenes". Eachencodi ng synbol can be identified

by its Source Bl ock Nunmber (SBN) and its Encoding

Synbol ID (ESI).. Al these FEC schenes assune that
AP B RS <5t DB BOEL TERE 190N b S00qHENPE QP ruber
| NGBEAS 8HA LY ONErcaNithd Rghpwi t hb N(@smoumae khesk, rFtdeschemes
ESI is increased by one for each encodi ng synbol that

i @SEPERs et gdt tIBgt IPaSBNEAABSESFT %) &nt &'RedBNnit he

F%@qﬁ@ﬁk?@ﬁlﬁtiﬂ&¥ga§éﬂ %9n5ﬁépegn&rEH%tFM@EEigaEasource
packet. In these FEC schénes, identification of FLUTE

détl@cpackbe sEShats dmeneasefebyi 9l Hr fachoenaeding symbol
receiv t eggl;Vv a : Lsfge
Bheed CRRFAELI I BeRsER Y M AcsaTRbStEt, i
PaiCoadyl fFadf IFLLFRE dast aophekeed. iThedd.Udar dattepachaly.-
then be signal ed back as NACK to the transmtter to

cause a re-transm ssion of these identified data

pdck ehsse HoRe verhengish| iideht 0Ai ¢S gl e fFalWaEddEtaopackets

rrection (FEC) Sche ! nternet Draft) by M. by
R P SeioEl B2t L RE B0k s etnbopssr b at @
| ReaRdveanmbe wsettdoampdelshwar bpbtleetrs sEM hodt EBS| Nghich are
licit source block structure. These FEC Schenes

PR BR TP s AN UG Favaordstt (el Wlichioke Papyete- These

TraRshet8r§ Lildy ofhdfapiOsigadesd ok bLneeueto(sre M .
Luby, "LT-codes", in Proceedings of the ACM Sy [

0Si um
ot TRHSHARE BN ofaWshpurer t SRR eRteS {Ir0es) t}legegg?entlfled
tranrsnphscar st ream of encoded bits, which are sparse
random | i near conbi nations of k data bits. The

recei ver picks up noisy versions of the encoded bits

a@%wever} publication “Simple Forward Error Correction (FEC)
Schemes” (Internet Draft) by M. Luby introduces FEC schemes
that use a simpler FEC Payload ID and can be used to deliver
objects without using any explicit source block structure.
These FEC Schemes may for instance use rate-less codes such

as Luby Transform (LT) or Raptor codes.

An LT-encoder (see M. Luby, “LT-codes”, in Proceedings of
the ACM Symposium on Foundations of Computer Science (FOCS),
2002) transmits a stream of encoded bits,

which are sparse random linear combinations of k data bits.
The receiver picks up noisy versions of the encoded bits and
uses a belief propagation decoder to try to figure out the k
data bits. The number of noisy encoded bits n required for
successful decoding depends on the quality and type of the
channel. LT codes designed using the “robust soliton degree

distribution” can achieve capacity on every binary erasure
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uses a belief propagation decoder to try to figure out

the k data bits. The nunber of noisy encoded bits n
woeosineddf or successful decodi ng depends on t RET/IB2005/002411

quality and type of the channel. LT codes desi gned

using the "robust soliton degree distribution" can

achi eve capacity on every binary erasurechannel (BEC)

. In other words, R=k/n can be nmade arbitrarily cl ose _

t ghenogd fBRC)evdny odhgEurerpe obBdF (% t5ATh Lo ?ﬁéekéﬁbltrarlw

| degsof  iRa Godi RGek$e8rAsurShoksipahicy ‘BRapt or

cogegg Digfi_t%ga)l Fountgi 2 irncl.u,f ech. R-’Lep. v PR

DF2003- 06- 001, June 2003) is to relax the condition

t L 1 aut 3&5&' 0 (D& reCouRNEd 1 1lhianvklpt

cggé %%é%dis&] ooerco gr()%og?gg%&cé%s%ant fracti or?1 &f' itsp °F

i npdés$ynbiodistalt emnites ndedodi nglegtapRarmeed only have

ges, ~al | awing f line | 0d] : 11

hbto0 e & i P She Polb bt B B e ormanr sast g7t

aihpadi syonEls eraslne ber recbivenedodef wirt ILTawddE cegds to

n internmedi ate synbql s are then_obtained hy .encoding k

i ABGPVEY bt % %‘?VCWS n(:k,fﬁ)acgf’agu? ot rét |tngsy§?)8%%’ then

code gapad @y Qfraecened bglgl havapotksysdiplss faldowang for

fixed fraction of internediate s%n‘ool s. The

i ALBRABAF HE® WAASHING -afe Lt RBRUENSHRRY v T3 asH:lLlWl E6de

t BatoGaPed 6SPVEINddRMEILE SgOHt PHEASYTH S dhgsureqWoredction
fraction of 1nternediate S}én‘ool s, The FEC Payl oad I D

PEOPBSEHLER AN the SOIEECTs ARERESCEHRSE sTHWRAL S A HHED

K ] L chh dhe Lesodipa+95aRboi s @enerat ed: nfhe

S%%lt%ggﬁ%}@%/ ncl udeﬁn thlgs F P%yl oad | D, aﬁgdrllt herasure

ESbricschiantblack aiade gareiéat Pi BECRIRALRE di dput

PULEESY FDoh N e Gase. e Keysi Ale JaRAaRl.y th

gé er 8?édf€§/$%2f%%e§r¥c¥%ggr8¥ Ef’ﬁugl@?he ?le%{ei VEer may ="

nahtbemadi @t¢ osyrdenits fayet iben encoded with an LT code that
can recover from its output symbols the required fraction of

intermediate symbols.

The FEC Payload ID proposed for these FEC schemes consists
of a 4 byte key from which the decoding graph is generated.
The SBN is not included in this FEC Payload ID, and the ESI
is meant to carry an identifier such as said 4 byte key in

this case.

Moreover, the keys are randomly generated by the FEC
encoder. Thus, the receiver may not be able to identify the
missing data packets from the keys of the other data packets
it has received in the session. As a result, identification
of missing FLUTE data packets by their associated SBN and
ESI is not applicable in these FEC schemes.
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m ssing data packets fromthe keys of the other data
packets it has received in the session. As a result,

wodaoston$4sgat i on of m ssing FLUTE data packets BgTAB®NF/002411

associ ated SBN and ESI is not applicable in these FEC
schenes. Sunmary of the Invention In view of the
above-nenti oned problens, there is a need for an

i nproved nethod, system transmitter, network el enent,
remivey ehdhsoffnwaneliapplication for data packet
transm ssion in a system capabl e of

pbi Nt i¢w-afulthie poone-neahspiedipreblany s thegsodedagneed for
nEthg ége& A %Httﬁgﬁtgﬂtatpgﬁgﬁgéiéfj %e%%%&@”blement
capa " of poin oi nt transm'ssi on,
coapsiwemartd mmu:engpphecmmmrﬁOJdaiaa:ap@@I@éiﬁ;t from

a transmtter .to_one nor e cei rej t o
LSRR dPed FREPRORTOR o1 d T Y edg Jurs T goint
recepimidsiafn.r epai r data packets is required, and
signaling repair information to a repair server in
order to trigger a transm ssion of said repair data

pagket Sproiyei B sRitdobepakr ttafafimiion carppesests in a
information related to the nunber of transnitted data

PRFRESR FaRa N @ TcHPABETFY BEL kA R diaTisstever .

Sabflo SYSLEM ¥R SHAREESENbnaNYr Wi €4 €& Dok sbausl a
system wherein data packets are transmitted from at

| basnsHEC QT difsANE OF TOTENECEPITIOFY MEtHS/r &F S5Pat at
téﬁgsgéiﬁﬂﬁqh'P@éé?v%qebe§a§db£9§§f§@§st'é“FE@e@%h@ﬂaof

recei vers are addressed by sai d
tra]nsm?tdaétra RﬂCk&t@ulltSI ceguirednsaid siorma i imonsiepRis
on| u l, e ai d
tra%%l?lnn% a%dq{c? 3 Iém%rgrgg% Hl%@?ﬁg{a&be g’gg%oéed
[ nrahmx:smtcaxtoﬁ)fsaumgepaltANata MRt PVBHPrein said

repair information comprises information related to the

number of transmitted data packets received correctly at

said specific receiver.

Said system may represent any wireless or wire-bound system,
wherein data packets are transmitted from at least one
transmitter to one or more receivers. Sald transmission may
either be a broadcast transmission, in which all receivers
are addressed by said transmitter, or a multicast
transmission, in which only a sub-group of all receivers is
addressed by said transmitter. Said system may for instance
be deployed in the context of UMTS, a LAN, a WLAN, DVB-T or
DVB-S, and may be intended to distribute content such as for
instance multimedia files to a plurality of receivers. Said
transmission of said one or more data packets may be
performed on uni-directional or bi-directional transmission

links.
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DVB-S, and nmay be intended to distribute content such
as for instance nultinedia files to a plurality of

woeewiN®sg. Said transm ssion of said one or nBCEIBRDN002411

packets may be performed on uni-directional or

bi -directional transmssion links .Said transmtted

data packets may for instance be related to content

that is to be transferred to said receivers. This

coat @ntramgniieask gabat BaCkAbS prax es¥ed g 3PS oF SLated

the LranSM Ss{an ;0 tgabg LECRLYEF Saq WhEIRAY SI%'C@:LQ@E@ This

packets are to be understood as the result of th
segnbﬂmatmay1bﬂu$qmm@@§§§|ﬁgd FB¢C$$§ﬁduﬁ93aLi@Mdf@étéhe

PREKELS: TRV DS FLUTE date: pagket suihie paliondaat. phiebee

at ned enco ransport o
eage aonmétmﬂuﬁhstdad es thetheSubaseﬁ Khmsjqagwboadtébn and
said FLUTE pac y nst anc e odi.n
sYhBoEPES 6?9 ?Ftoﬁdﬁ?&l%ﬁggﬁét §al%t d‘? sast” a ebcongn%&e%el \%IéUTE
Whk€eh psckenotiat anyapead bEcwhecki ves okﬂ:ariexeeiptolyoﬁEGf

repair data_packets is required, d t
pPaFa@%w & %efd%a&ﬁ?ogacﬁgagcm r%st%ﬁ@ lﬂfe&l%gé%? ?

r eREPt £Q8e Orsd 105 palfi cbiaBgNkht @druat R packglaskebamdy for
specific receiver may beconme aware of the re%ylrenent

t bRPERRFY T e idst SYPREKkEL ST dERF G AIRECK

transm ssion of data packets or after the transm ssion
of data packets has finished, Said repair data packets
nmay terst met e UsEIvRpl ewBopl esS ofendeed rPanSHCCLEdC

d?é@e?@&i‘,et qua%t%n] ,o[f_‘? efagﬂ?' ygd; ?fé’]@ét@ %Eeci‘et:ﬂuﬁred

recerver. ey may be ferent with
respebtmayp Ha@tctueert@o@i pduandibyt ol revFrEntsudioes for

I nst ance i f % I ncodi [ r

a & t G232 E%g FNSQaY NG ﬂit e% 84t a

kéy§ n%§ b%nco 5% %%e gneratlng tﬁ% rep &l

papakeess. Said spe01f1c receiver may become aware of the
requirement to receive repair data packets during said
transmission of data packets or after the transmission of

data packets has finished.

Said repair data packets may for instance be simple copies
of the transmitted data packets that were not received by
said specific receiver. Equally well, they may be different
with respect to both encoding and actual content. For
instance, if rate-less FEC encoding is used, different keys
may be applied when generating the repair data packets.
Repair data packets thus serve the purpose of furnishing
said specific receiver with that amount of information that

is required by said specific receiver.

In order to trigger a transmission of repair data packets
from said repair server, said specific receiver signals
repair data information to said repair server. This may take

place in a point-to-point transfer. The repair server thus
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Repai r data packets thus serve the purpose of
furnishing said specific receiver with that anount of

wonbwroratsh on that is required by said specifi cPCT/IB2005/002411

receiver. In order to trigger a transm ssion of repair
data packets fromsaid repair server, said specific
receiver signals repair data information to said

repair server. This nay take place in a point-to-point
tlan%m%bled7ﬁ9 uepare tseEher apPRRR B a1 d 1o 9géAePArEetS

Sda89r a4l eRAl kodaha Q§&3f$f%Eyg%éﬂ%e&raﬁﬁﬂbttransfer

emto t e specific receiver. This transfer may for
|msYaﬁ@E bestanpei e- poppdihtteTRmstlertraRdderding to
the present invention, it is proposed that this repair
information conprises information related to a nunber
ofict 6 adismg tttcectmiaatpaepanken_sven*aiomverlet clor maeploped that this
recei ved, a specific recel e.te
CEPPubE| Yol vl ohhragk S SobS T ol skl e A humbes
r@ﬁetyéﬁsmftﬁﬂﬁfﬂdﬁa waekehe tnibrwmme(nmnm&mﬁdwneecemved at
sald recei ved dat a packet_ for. further roceSS|n

d .
B85 TR/ U6 HIEAr o TPRESHA &~ Packert OIS iy Fo7o-ved

| NSt aRger Yevslecirded WBgs edaent e Checksiun |3n=,C larded tonuse the
t he data packet. The rationale behlnd t > Pro %al |s
t RRfOrRakl QR el teired éRc8atAgreeRhit Y 4%?

gu9§§9r éﬁggﬂfﬂ@ea%@|@oggtﬁo@aﬁg@éstérdMBdhﬂﬂa&@e data
object that is actually to be transferred in sa

poraket o- Tl 2 impoifpr thakanes %@t%%%ﬁ%dau%%erdaﬁé’mat fapcksum
angd $ajdy 0 éHe'H%F% 5%%%b¥er§het9§%{555¥3'BHhﬂNa &his

m nimum nunber of data packets is sufficient to enable
aprepesabrl$djﬁébodEFI@@ﬁtgandFﬂﬁt%n@mﬁ¥ﬁﬁ fad@riguesgr which

L%%& e use% éﬁf&gﬁ% @eegglhsdgggﬁgsgkéfg‘%f%mg%t@ata object

acke y be required at a
rehetVEs a@tmmlt@ e rteaOB£Erued smi sh dhtrpighjdermulti-

lgggs% Eransgqyibelwég%'gga rangﬁl£€gylgﬁéj§45g &ne or more
receivers, the reception of a minimum number of data packets
is sufficient to enable a receiver to reconstruct said data
object itself. For instance, if a data object is encoded
into N data packets, only L < N data packets may be required
at a receiver to be able to reconstruct said data object.
Therein, it may furthermore not be required that L specific
data packets are received, but only that L different data
packets out of the N data packets are received. Thus to
enable a repair server to generate repair data packets,
information on how many data packets were correctly received
at said specific receiver, along with further structural
information related to the FEC encoding technique, is

sufficient.

In contrast to prior art, thus no longer an exact
identification of the data packets that are required by said

specific receiver, for instance in terms of an SBN and an



dat a packets are received, but only that L different
data packets out of the N data packets are received.

wohos/ssenabl e a repair server to generate reparnBmai/en2411
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packets, information on how many data packets were
correctly received at said specific receiver, along
with further structural information related to the FEC
encodi ng technique, is sufficient. In contrast to

pEFbrrarated s ancersager tannekeet IJaRS Prcafi 6RTBRLD
the, dat a.packet:s t hat sarg Loy et Ky aid repeahbil eepair
réeceiver, for instance in terns of an SBN and anESI
retated, twhighcertsaily rednspor thebiiewtaldmy &Veshearn

transport sessi S i gnal ed back to said
r%%%?@ﬁgﬁ?vgﬁfl%%'é §v§%gﬁgg?§duces t he signaling
overhead encountered in repair sessions. According to

a_preferred enbodi nent aof the nethod of .th e
i?‘nggﬁlf‘%o‘}ﬁ OJEsoaiad 5§ girrregag PALREt s oaf?ethreegnl?f% %ggl g%ethe
tpré§§§tthkgﬁﬁ&ﬁgc%aﬁecepphon oftatpd dasts eme okgsardd due
transmtted data packets at.said_specjfic receiver..
ThP st A%y ForiRitTade *6E°E bglédo%y% ﬁaﬁ?ﬁ(}h Shot said
chagnghi ttderiiald @Rekedel aySsadl sémsdinins refcedadicti ve

noi se. Equal lywel |, sonme or all of said Lransnit%ed

dER &S PRkt el TG nRFe CBBERT I RY ef VAP HIS sS4y channel
SQ@?éﬁﬁéfféﬁg?\ﬁaldyé,ahﬁstAEEQBQEr@ktéhéiﬁﬂﬂé|M%ﬁse. Equally
preferred enbodi nent of the method of the present

i neeht | eome s Ul ois Rt fedranthl PRk elatamacketa By not

10, 08t3. Qb J%esivéé?rati %gﬁangﬁecf_‘f‘ig datd packet s1may
contain portions of said data object in raw or encoded
form According to a preferred enbodi nent of the

ngtglég?dfrgq tipoe P terI ?%%@E!\fggd ec‘l%cgd{ . rofd%th% method of

P ( etsSare required to'reconstruct at east one of

sahd pa¢senbjiectentdtorsaisdid transmitted data packets are
related to data objects. For instance, said data packets may

contain portions of said data object in raw or encoded form.

According to a preferred embodiment of the method of the
present invention, said repair data packets are required to
reconstruct at least one of said data objects at said
specific receiver. For instance, the case might occur that
said transmitter terminates the transmission of data
packets, before a specific receiver has received all the
data packets it requires to reconstruct the entire transport
object it is currently downloading. Then the data packets
missing at said specific receiver may be data packets that
actually have not been transmitted by saild transmitter

before.

According to a further preferred embodiment of the method of
the present invention, said data objects are transport

objects, and said repair information comprises an identifier

10



specific receiver. For instance, the case m ght occur
that said transmtter term nates the transm ssion of

wdavw/pachket s, before a specific receiver has pPetaBes002411
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all the data packets it requires to reconstruct the
entire transport object it is currently downl oadi ng.

Then the data packets mssing at said specific

receiver may be data packets that actually have naot
beénore anE maikdaanspary PPaASH: t $akd Nt oA fbPgFRg maY

te.g £H£E£E%eﬁkﬁf&£ﬁ%ﬂm%6989iE?Déscgrtﬁgka?ﬁﬁﬁge%E.the

present invention, said data objects are transport
obj ects, and said repair information conprises an

i dentifierof an f i r ' '
 FaRsboHS diy L b Br-ERPET R i Mg method of
f thespoesqatr tinvdrerienf,. sAtdoddtagobeats lrnehgrortions of

preferred enbodinent. of the nethod of_.the .pres :
hCaRTPoR: Sal i dat 70 8ePs a8 pot {1 SHE BT FaREsePES a0
obpestsri@nthsaint reEpaiaid pbotrahs cand ciprickesidfier of the
identifier of one of said portions, and an identif.i er
oFSPRESR O G oI FraRBRGFE - obf bot . "BRRP T SRAFGre ™2
obpect ssPRycd Me | Beh1aneedhe) (UL & s ek @)afd |RsvHllabed by
are downl oaded by said receivers.  Said transport

0BPéet 5eRRlV IS s enieh €@ PRPE T pBPI FENS M3 PG RETEReEed into

SBHEE?OQ&PCfGE(¥n§ﬂé%ﬁ§P%%hr@QjE@EéksY@&‘ﬂkéﬂBﬁbrt objects,
represent said data objects. From said portions

(wbirbetbenckenLeadn sedidd dahpachpaeket s Rl @ id portions
A e N A e e i S
pfovi desban¢edmnt iFHGrensoddagdspodt ponr¢e. plogk singpNN data
SB90-L o0 114 S 05,80, L85RODY S LATSRRT g gior of
osatiHepont bomate .an drtsheBNreayddath al pewtcef 5o alfattéd t o
acggggg 8£éié§”§¥§5§%é% u%%%e%%°?é.8reits TOI), so that a
repair server, based on the information on how many data
packets related to a transport object’s source block are
correctly received at said specific receiver, may determine
how many repair data packets related to said source block of
said transport object need to be transmitted to said
specific receiver. It may also be possible that a transport
object is segmented into several composite source block
structures, and said identifier of said portion of said
transport object then may identify one of said composite
source block structures and the source block contained

therein.

According to a further preferred embodiment of the method of
the present invention, said transport objects are related to
a transport session, and said repair information comprises
an identifier of said transport session. A plurality of

transport objects may be transmitted within the same
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correctly received at said specific receiver, my
determ ne how many repair data packets related to said

weawema34sh ock of said transport object need toPO®1B2005/002411

transmtted to said specific receiver. It my al so be
possi bl e that a transport object is segnented into

several conposite source bl ock structures, and said
identifier of said portion of said transport object
ttremnsnrti gensiibp, opedothers b idsl 6 seUPERL pFeRRUrrent

s%gg&%%hggggg%i%gg.source bl ock contai ned therein.

According to urther preferred enbodi nent of the
net hod of the present invention, said transport

opjects. are rel ated. t ' '
PRSI Gt EoR b PrEOPERe R ENEAY of"EnBShdinod o
ttmgm&{gerﬁﬁssi{v?miéppl e ad ihreypaoifr timgivgperttoobfevpsises the
ma e transmtted w.thin the t I

R rad Ry S5 thY a0ar AT R e Vo hEaEs B at

SE88d MiSeciAGcordicegvke.a further preferred enbodi ment
of the nmethod of the present invention, said repair
i nformati on conprises the nunber of transmtted data

PRCKSLSI EPIHELE Iirtaeei Bedrsat rSdi shisfEidhitC ofeeRbv@Ethod of
According to a further preferred enbodi nent of the

o Fethd YRS AT | AFeAt TR L S ainf Y @F4fPn comprises the

i%@&é@%@&&%&%@a thea nygbes: Ofndy aRsircted dataived at
packets not correctly received at said specific

rezied vapecithics negebaerof Thot RERPICI NECcEPFEGCHaYa

g?%geeix?e S(%art%l %ta%%e%g tbe, pugbes 1%? G BeiHeY beceb¥edctly
ata packets 1n so far as It can be determ ned from

saédeinmbetatof peokeset iy pecBiyeds dat agpadleedsterpined from

addi tional ly the overall f %%m d
r BYuTr "H‘?boe é)fgé:c ré:teé:%lhg E%ggv\ﬁ&?% %%rag spektceitt%i'c%E
ree@ivesnally the overall number of transmitted or required

data packets is known to said specific receiver.

According to a further preferred embodiment of the method of
the present invention, said data packets and said repair
data packets are generated from said data objects by forward
error correction encoding. Said data packets may for
instance be generated by encoding said complete data object
at once, or by encoding it piecewise. Therein, the term
encoding is understood as any technique that adds redundancy
to the raw data in order to simplify the detection and/or
correction of corruptions of the encoded data due to

corruptions introduced by a transmission channel.

According to a further preferred embodiment of the method of
the present invention, said encoding is at least partially
based on encoding keys that are included into said data

packets and repair data packets. Said keys may be required
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According to a further preferred enbodi nent of the
nmet hod of the present invention, said data packets and

weabw/mepai r data packets are generated from saCUIBRDH002411

objects by forward error correction encoding. Said
data packets may for instance be generated by encodi ng
said conpl ete data object at once, or by encoding it

pi ecewi se. Therein, the termencoding is understood as

ahy deedff dired KataaraskeeAuNRI 06 MY el dBFEATRS Pe
Oggﬁgr%cbggdgngghdggekg9ggction and/ or correction of

corruptions of the encoded data due to corruptions
i ntroduced by a transm ssion channel. According to a

ﬂ&&gS%Uﬁ%q£§E{%%r%ﬁggdﬁggﬁérfgdtémkdgﬂﬂgﬁ% ofe %h@_method of

f
préesen vention, said encoding Is at [east partially
basedpres@nicadivegtieys that Beewdrd|anpkay ooreesiign

dat a packets and repali a S i_d ke be
EhPEH P 0 ERRE R R B oo R

f orahsist anee daesbippakytpsebab- & @ dord ke .LtoAooer dehg object
to a further preferred enbodi nt_of the net.ho f.t
pP%g%nToHﬁ%éﬁfqﬁﬁglgafac?byﬁgpgye?r%ﬁc%ﬁﬁﬁgé& |%ﬁger L8 be
eps0di fg hasoridteueropeniydhbat ooyt a Bib-isettaoteal Lf N

transmtted data packets that are related to one data _.
0B BRt PR T U5 ICHFFEERTY 1 Fek ?v@ﬁP?ﬁF%aQFZ@@Fyg?ngnsald

ofdes 4195 de: ahle dagtkeennstear sy mat & jreetrlfor
instance, if N data packets are generated in the ,
pFeeebeedfdaif AT tSanay dae ar o8 ¥e3d (Gt Jrgpstruct said

tagEgoégjeégﬂbbﬂ-ﬁﬁeNpQQEEe€B£¥e6§P§iH@%Eﬁgﬂﬁiﬂ@%é etdn of
may be required to reconstruct said data object (or

t hedpaienal iiateoipckeHswaeEr CoREEEP DI OfineddReioaal e
gaﬁs%gggKgEgjﬁpxmgggggk Ute ko increasing the quality

econstruction. According to a further
preferred enbodi nent of the nmethod of

According to a further preferred embodiment of the method of
the present invention, said repair server determines, at
least partially based on said signaled repair information,
how many repair data packets need to»be transmitted to said
specific receiver in order to enable it to reconstruct said
data object, generates said repair data packets and
transmits said repair data packets at least to said specific
receiver. Said determination may for instance be based on
the number of correctly received data packets signaled from
the specific receiver, the size of said data object, for
instance in terms of the number of portions said data object
is segmented into, and parameters like the reception
overhead, which denotes how many data packets exceeding the
minimum amount of data packets required for proper
reconstruction of the data object shall be provided to the

receiver.
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the present invention, said repair server determ nes,
at least partially based on said signaled repair

wonbwroratsh) on, how many repair data packets need#CraBines/002411

transmtted to said specific receiver in order to
enable it to reconstruct said data object, generates
said repair data packets and transmts said repair

data packets at |east to said specific receiver.
det@e et iton amEYTEOET | ST ERICE D ETRRSE BT Pﬁet%nrb%‘f od of

of, & chfe%%%tv lﬁq%ﬁus dat f Packehs: H.9nal ed beembheis at

specitic receiver, e size of said data object, for
|Ieasnupanﬁlaiéwnbaeédthe mungercaste .porti ons said data
object is segnmented into, and paraneters |ike the
reception overhead, which denotes how many data
m&&&&kﬁ;&x&ﬁedjmgrthernpnefmmmeﬂnﬂthdﬂmawat@fpébﬁem%thOd of

required reconstructio c
(B 50 RGRREL g eC QIS HELAON, e e oblacts o
f us4 herpprafanredaesbodhmentampfort heodwet hod of the
present invention, said forward error correction is at

| east partially based on an LT code. According to a

f s ey eferar edrenBedprenéredd tdiominkot off the method of
present invention, said forward error, correction is

I%@%tpﬁﬁﬁﬁﬂﬁﬂqueﬁéééafoﬁaédrEﬁﬁ¥ﬁm%§ﬁﬂ9n'ﬁ568P8|ﬁé ?8r% data
#5&]@@65 prefsld ed qobadi-gaivofs the setiked tobatieally

esent invention, said transm ssion of one or nore
da@atzgakﬂl@d Pt @ GRESHPIMBREST R WAL | W RaCTedasP

p@ﬁiaﬁ%f&{gf gJIOl%Gé Ry ﬁ}n‘@@ﬁ%ﬂ{‘t basgds 0t ocol

direc 0 unidirectional point-to-mnultipoint
transfer. According to a further preferred enbodi nment

?%g%é]l?ﬁilgggitr hCOd Offutrt%%e@r ﬁgg%rké‘ae&% me??d. %f the method of

on” of "one of nore dafa packets to one or
nmone pfﬁsnnﬁwfnvenuﬂonheasudphramsmi§510n of one or more data

packets to one or more receivers is at least partially
controlled by the File Delivery Over Unidirectional
Transport protocol. Then said data packets may for instance

be protocol data units of the FLUTE protocol.

According to a further preferred embodiment of the method of
the present invention, said signaling of said repair
information is performed in a point-to-point session between

said specific receiver and said repair server.

According to a further preferred embodiment of the method of
the present invention, said signaling of said repair
information is at least partially controlled by the

Hypertext Transfer Protocol.

According to a further preferred embodiment of the method of
the present invention, the GET or POST methods of the

14
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According to a further preferred enbodi ment of the

met hod of the present invention, said signaling of

said repair information is perforned in a

poi nt -t o- poi nt sessi on between said specific receiver
aHpent ekt iyansioar Paotoaet o 8e NgSed &% (iesignaling of

prefgrred ¢ (ﬁ?dgayflgg the nmet hod of the present
sai

i nvention, signaling of said repair information
is at |east partlally controlled by the Hypertext

Aanngln Pr OCQELIJ:&(%%OE@ ?gféé’d aerﬁ%ciﬂr?é’ntp %f &hl eﬂeﬁhod of

enbodr nen % ne e resent 1nvention
GEHeoprffﬁi&rmﬁduntiomf BheﬁypeamsmiSﬂiqnuﬁﬁusaﬁﬁome©ehr data
are use or_sai.d, si nalln of .S id re
iH?SE%?l%%omAc’cacl&tﬁ g to°a turt %rsaprcg?S 1§ fic receiver is
ephedonmead of dlpbﬂﬂﬂ#ﬁ@dpeﬁntheepgasent i nventi on,
said transm ssion of said repair data packets from
said repair server to said specific receiver is

PREESFAELy | #b & PRirelrO pREIFBE r§€SSHISsH i M Orad RGet Me@hod of
further preferred enbodlnent of the nmethod of the

pEBS eR¥SF PRie MG L 10k, d 588t 8KF TS ol it Mfhddimgdia

BéQéQ&éa%é{M&thﬂl%%t System according o dhe standaudsor the
of the Third Ceneration Partnership Project. It is

f Ghi hérGoropusian Fagseashibr Preapshi tting data
packets, wherein said systemis capable of

poi nt-tonul tipoint transm ssion, conprising a

t Fansai feerheDmraposest @ syetevefer wrRnanitdgaia data

S O B TR A s

whel eipoatt | Eestsdts doe, s penpfrisingcei veanofitgaind one or
more receivers, and a repalr server, wherein one or more
data packets are transmitted from said transmitter to said
receivers, wherein at least at one specific receiver of said
receivers, a reception of repair data packets is required,
wherein repair information is signalled to said repair
server in order to trigger a transmission of said repair
data packets, and wherein said repair information comprises
information related to the number of transmitted data

packets correctly received at said specific receiver.

It is further proposed a transmitter in a system capable of
point-to-multipoint transmission, comprising means arranged
for transmitting one or more data packets to one or more
receivers, wherein at least at one specific receiver of said
receivers, a reception of repair data packets is required,
wherein repair information is signalled to a repair server
in order to trigger a transmission of saild repair data

packets, and wherein said repair information comprises
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receivers, a reception of repair data packets is
requi red, wherein repair information is signalled to

weabw/meai r server in order to trigger a tranBairAB100§1002411

of said repair data packets, and wherein said repair
information conprises information related to the
nunber of transmtted data packets correctly received

at said specific receiver. It is further proposed a

t iahemiatiem jrelategs tenthapawiesnfoldinsg-frect Fpéfnt

t 1 SSi LI SILE S L - -
PR R s o Hars paskete (4 andogeiver, said
r Fcemmei@;emﬁmayeib@ ap-lLeasteat oomevapdaldrtd aedcilhr said
of said receivers, a reception of repair data packets

i §°P24Ui ¥€d) " Wherein repair information is signalled

to a repair server in order to trigger a transm ssion
ofcsatdid@pai ra gatedcpaeketabodhdemher®itrhes dirdnsepaiter of

i nformati on conpri sesinfor ion related to the number

of PEraFeTRY éd{‘r’pd?é]ttéoﬁac E@%gaﬁﬁ??%l@tﬁ/e(fedcaétiavg@ AP Sarde
spechfig tRCRINEILISRIE,t Fanshdt t esmpmys gy eeanacatednged
or even identical with said repair server éfg corQ?)i.ng

t 608 PretErtiey SRIGdiCRERt paf:k?ﬁ% Frnsiftid HECES by

PEESERLA | OVEIM I QhreRiidnt EARSHIAGed data packets are
related to data objects, further conprising neans

arranged for generating said data packets fromsaid
dataisbfeetlehprigmosedd 2ePEbOELr eI Bhdodivsgem Fapable

| 8 ¢f g{ﬁl@@—rtcp—rrﬁﬂoc%?g)i%tn%E‘éﬂ%fﬁiggfg@,ntwﬂ&&ﬁﬁfee@r_ more

capable of point-to-nultipolnt transm ssion, wherein
odeterpacket slatme fackemd taed framsa tranpMitgmm to one or

t rg@?f’a mr%ct:é&‘{vetxos NG LlnTEn S%ei%@ééz aPSh ISRl

| S a one SdeCI I c recerver of said receivers, a

reeeptvon of sxphirecddivarpacketscestienwf etbpasial dlata

net\/\%rlé el enent .co risi.lag ans o

packets 1s required; said’network element comprising means
arranged for receiving repair information signaled to said
network element in order to trigger a transmission of said
repair data packets, wherein said repair information
comprises information related to the number of transmitted
data packets correctly received at said specific receiver.
Said network element may be co-located or even identical
with said transmitter, and may for instance be a repair

server.

According to a preferred embodiment of the network element
of the present invention, said transmitted data packets are
related to data objects, said repair data packets are
generated from said data objects by forward error correction
encoding, and said forward error correction encoding has the
property that only a sub-set of all transmitted data packets
that are related to one data object have to be correctly
received by a receiver in order to be able to reconstruct

said data object, and said network element comprises means
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said network elenent in order to trigger a
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repair information conprises information related to

t he nunber of transmtted data packets correctly
recei ved at said specific receiver. Said network

el enent may be co-located or even_identical with said

t feAsAPFeBRintG mly eesY ReraneélbePast et ot wegnaled

AGeRLdLNgn EOrRe Pf & eHRA rerRodipBnt @ftd hewdeltideed to be
el enent of the present invention, said transmtted .
daranpackeed & es3led Anaritfd cdaracdbfects, o&igd tepale 1t
d@oa r83859£§ué‘€ &HED Qfaactae%bg re%@, Sﬁégngaf@r ?%I?éa.la%l% said
forward error correction encoding, and said forward
erepeicodabetparkarrodingg rieas st ier pF opesmit ting serildy rgrair

- driEohe Bl Bh e bl e A, B BREEE Sl Y

~received by a receiver in order to be able to

reconstruct said data object, and said network el enent
CoRpbiraesg means f fur tdetre mrafiengedatmbeditempardfi elHey network
based on said signal ed repair i nfornmati on, how many

¢ B8P hath DA RGI Thed T8 4o aneH VER D K et
spacikbts seceryRIitdd) tf dRitat @bgBabke aid o @ amSidrket

said data obLect, neans for generatlng said repair . ,
d&LEMBREKEYE I AN RIS o Pranshf 89 Ry S PP ing said
dataapackets gdcle@astrdm $lid spesi bbsetes by forward error
According to a further preferred enbodi ment of the
neowseRt ePRNEMECOBING he present invention, said

transmtted data packets are related to data objects,

and said network el enment further conprises nmeans

arrange [ sai.d i £ dat 37
R R
epoddicnge-multipoint transmission, comprising means arranged

for receiving one or more data packets that are transmitted
from a transmitter to one or more receivers, wherein at
least at said receiver, a reception of repair data packets
is required, and means for signaling repair information to a
repair server in order to trigger a transmission of said
repair data packets, wherein said repair information
comprises information related to the number of transmitted

data packets correctly received at said receiver.

It is further proposed a software application executable in
a receiver of a system capable of point-to-multipoint
transmission, the software application comprising program
code for causing the receiver to receive one or more data
packets that are transmitted from a transmitter to one or
more receivers, wherein at least at said receiver, a
reception of repair data packets 1s required; and program

code for causing the receiver to signal repair information

17



It is further proposed a receiver in a system capable
of point-to-multipoint transm ssion, conprising neans
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are transmtted froma transnmtter to one or nore
recei vers, wherein at |least at said receiver, a
reception of repair data packets is required, and

nmeans for signaling repair information to a repair,
sérvér TERAGFABPTYRN t¥1 RfcieTa tr &R4APSEI BntHR T I Lon of
repald daharPasketSackhiel eihe3aiid 5aRal FebAi AT MBtdQhtion

conprises information related to the nunber of .
t rcpmprisesd ldboanpaciketreledacedol Fheepbinged af Geanpmitted

;g%ﬁ%gg%FkEEsi§o£fg %%y.ﬂgégyy%%da@ §9E WALEeiver.

on executa I'n areceiver of a system
capabl e of point-to-nultipoint transm ssion, the

sqitware. applicalion compri gl ng pragr gmc&%g&éf;pmgram
causi ng the receiver to receive one or nore da
pacicelus tt, habmar s it@nsmdriaed dodemtadatr aasstoted ¢ro comedium,

or ngre necgivers wherein at | east at said receiver,
a FelEpt LBRTBPCT epdiT Uat-a packets is required: and
program code for causing the receiver to signal repair
infornmationto a repair server in order to tri

er a
t rRTSH S8FoARTRET sAFRETeh AT th&t 4PFERKEPR, Wivhere? PREALFNT

I el ahaf e Bl §9re& oMt SRF drithekemabi eRe 8hisd@ndr: s
t he nunber of transmtted data packets correctly

r Sesioré®edt heardna e ver. The software application
may al so be a conputer program product, conprising
program code that is stored on a nedium as for

!%%i%&?%e@c?‘fggié{n Jhesk angelher aspects of the
[ and el ucidated with

r fe%%gc%- Lhes g pdinents descri bed herei nafter.
B?ﬁéf Desé??ﬁt?o% of the Figures

Fig. 1: A schematic illustration of the encoding of a
transport object into a series of data packets
according to the Raptor code specification for

MBMS file download.

Fig. 2a: a schematic presentation of a point-to-multipoint
system according to the present invention,
wherein data packets are transmitted from a

transmitter to a plurality of receivers;

Fig. 2b: a schematic presentation of a point-to-multipoint
system according to the present invention,
wherein a specific receiver signals back repair

information to a repair server;

Fig. 2c: a schematic presentation of a point-to-multipoint

system according to the present invention,
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In the figures show Fig. 1 : A schematic illustration
of the encoding of a transport object into a series of

wdavw/pashket s according to the Raptor code PCT/IB2005/002411

specification for MBVS file download. Fig. 2a: a

schematic presentation of a point-to-nultipoint system

according to the present invention, wherein data

packets are transmtted froma transmtter to a.

plurality off§%cdl @eF?PaﬁFg?eEB?ratgﬁﬁﬁﬂ£%% gepair data

presentati gfh et RQ Bt shechul i patetvsystem accordi ng

to the present invention, wherein a specific receiver

signals back repair information to a repair server;

Fix 2c. a Qgggkj on, pf

pd?%iffb-nﬁ%fipoinﬁgggg?gﬁggggg?d?ﬁ afﬁfﬁ?ﬁf ﬁfgéent

i nvent i on, wheeesving ﬁ@ﬁaipa§§¢V§ra@§aﬁ%ﬁﬁ#¥5 appckets in

dat a packet . a speci fic i . ot ol

S B A

packet s andorepaitr ideteatpeckets in a

poi nt-to-multipoint systemaccording to the present

invention. Detailed Description of the Invention A's
pinitigl remik, it shoyldibe noted that the

a Iicat{ n ; be used _to, su ' ;t'{q}so&:th:i Eatent
gc??pﬁ?i%ﬁgﬁ$ﬁ§mﬁf seft F%@%ﬁ?ﬂ%%Ig?éﬁ%sgéﬁthgt subject-

i R eremtd OreHeliattedduetbhe panbesft ofhidatra teackepslihation

are correctly receive _ Jfi iver. i
FBFHUE LTAR (o GORP oAkt b acRET 1 1 SR B Pt om i s

signal ed back to a repair server to

The present invention proposes that information related to
the number of data packets that are correctly received at a
specific receiver in a point-to-multipoint data packet
transmission system is signaled back to a repair server to
trigger the transmission or repair data packets that are
required by said specific receiver. This allows for a
particularly efficient feed-back of information that enables
the repair server to determine which repair data packets
need to be transmitted to said specific receiver. This
approach is particularly beneficial when said data packets
are generated by FEC encoding of transport objects via rate-

less codes such as LT codes or raptor codes.

Fig. 1 schematically depicts the FEC encoding of a transport
object 1 of size 3 MB ( a typical size for MBMS file
downloads) into a sequence of N encoding packets 3-1 .. 3-N
under usage of N encoding keys 2-1 .. 2-N, wherein this FEC
encoding corresponds to the Raptor code specification for
MBMS file download (see 3GPP publication Tdoc S4-040230
“Raptor Code Specification for MBMS file download”, SA4 #31,
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trigger the transm ssion or repair data packets that
are required by said specific receiver. This allows
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that enables the repair server to determ ne which
repair data packets need to be transmtted to said
specific receiver. This approach is particularly
beneficial when said data packets are generated by FEC

et direg lof CRPAAZ po¥RY obfedts 2004 ) rrafaréssoEotfes dnrafing
as,d-k¢Qdas,0r 1 apg 05, CodRSs 1y Gail %‘Ebegﬁéb&%%yojfn

depi cts the FEC encoding of a“transport obj ect

siceet3d cNBag, acngpbranons 2 ftdye Wmdﬁhgesmlf@a%%‘)i) may

I a q €

e A S S e S
ercodiing ber déspossisd tin trivereRajettar lcbdéospeci fi cati on

for MBVS file downl oad (see 3GPP publication Tdoc

S4- 040230 "Raptor Code Specification for MBMS file

dawd aadhspSA4 #Bje@bﬁlm&amﬁgCaﬂadahlbhycéﬂ 24 1d§ﬂh®fied by

Par s _of the encodin acket s alned
O CrENEsSEReE (PPLParS i & PLikaTirY vaF ot B Symre
emquzlcr&g gyabol s BPamImited el ar tikaskANEE=Befy e as

payl oad for FLUTE data packets, as will be discussed
||P%ﬁﬁ%%18¥t8flr%%?%ﬁﬁrsﬂﬂéﬁﬂ%&n@p@F?néﬁi§E%Oﬁ T E Y phich

, iwhiighneanibg bdentrdi ehdPoraihQ cof eREESENt ShdON Yansport
one of a plurality of transport objects that is

t IISHICt LedST FORP@SeF aifsi& tSOurece alpripal Pty of 10-16,

regRINeES ML hb R 8 dLansi S %ﬁo%%%shgncofﬁ@b%d'éf K=6144
identified by a TSI. According to Fig. 1

t PRTHYEet sebr@@tsm@l%onﬁuwda@ﬁ %e@pmacelblb@kk%léd for
1%o%rce ﬂ’QPéE %?fhg %ézrhb fRGh of 11Beges80UECEn bé@ﬁ%er 'éoiock

nposed o te source synbols,
eﬂéﬁﬁlar|ﬂ9 Eébbaedaf$wzenm¢réé bytek tOmésasl4H0-1 .
100- 6144. Each source bl ock

FEC encoding of this entire transport object 1 is achieved
by matrix multiplication of the transport object 1 with a K
x N matrix the columns of which are composed of 6144 x 1
binary encoding keys, wherein a “1” of an encoding key is
schematically depicted as black area and a “0” is
schematically depicted as white area. Said N different
encoding keys may for instance represent binary pseudo-
random codes, but may equally well be more deliberately

chosen.

Said number N of used encoding keys is larger than K and
determines the receiver overhead. With increasing N, the
probability of correct reconstruction of the transport
object 1 from the set of encoding symbols 3-1 .. 3-N

increases.
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10-1 . . 10-16 has a size of 32 bytes tines 6144. FEC
encoding of this entire transport object 1 is achieved
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with a Kx N mtrix the columms of which are conposed
of 6144 x 1 binary encodi ng keys, wherein a "1" of an
encodi ng key is schematically depicted as bl ack area

and a "Q" is schematically depicted as white area.
S Pﬁr%PFFléPgth%n%%Y%- %éé@}glbﬁé?ymﬁaﬁlﬁn@%%b%lwamnf the
I epreesedtingi pacye psevdpr andom cedespthiheARYwRaHM A Yoach

wel | be nore deliberately chosen. Said nunmper N of _
uSEFoenegdPagkREYSS | oF | dFirs tmaR 1R hiEcdet BF nFare e Headily

r%@@nV%EoﬁVEEQeégffyyéﬁEiéHé&%ﬁgsnnglie&hEnp%ﬁ%“@ﬂ%é&ﬂhg

of correct reconstruction of the transport object

f PepkeRe  sehabf caple odherfigynipsickes- 1s. cogppped of 16

i NG . orm ve- descrj ' _
oo dat Tone e het N ercadiag packer Saoqtndbqdegs, 30-1
obt-aidRedt @herenrrodanh smiodi g lpatketansabdo dvererrsironthat

5 . es. n,be readily seen fromthe different
s%é&?ﬁ%géaﬁg%Pég ?Qe%ﬁﬁsgﬁg% Fﬁ&egagxe?%? T %ﬁeééﬁﬂ9f source
edodkngOpackett i snwriposedcafi ng6 kegcpdi ngs wyithot1s;,

respectivel e encodi.ng.packets 30-1 . 30-16 for
er?@&é?ﬁﬁags?%%%?l %éol.fljts THeage eb¥eﬁ#t%ja?meerhtcsotﬂ%g°‘ource
spitbek 30-1 isdiedaneeddyy 2ahl. Eh@ﬁ@ﬂ@ﬁe,gferf@clswilc‘r@ key 2-1
bl,ock 10-1, ~but only by encoding key 2-1. Simlar
eﬁéoaflﬁgu%%%% 5L 234 s ter !ea@ﬁ%éagbya 3¢ ef eherns of
SeUmeeabl prkt HH-2 1w BnReRdng k%g)é 2-1. Thenefore,inciuded
encoding key 2-1 is included_as key_ 31 into encoding
padket B2 1) AP [RAKEESt ReZot hef ~BnceriirF Weipd v2- 1
éTﬁ%r@iﬁ[ ell'tl@PLchl’iq'ﬁjj ddu0 fhenN-encodi 1g packelis 3-the entire
-N, respectively.
binary Eeys as ggpicted in Fig. 1 are included into the
encoding packets. It is more efficient to ideﬂtify the
respective encoding key 2-1 .. 2-N by a respective 4 byte
identification, which, for encoding packet 3-1, is
exemplarily illustrated as key 31 in Fig. 1. Said
identification may for instance relate to the states of a

shift register that is suited to create the required

encoding key, or similar.

The fact that each encoding packet 3-i only depends on one
encoding key 2-i should not cause the impression that a
decoupled decoding of an entire source block based on a
single encoding packet would be possible. In fact, as can be
seen from Fig. 1, the information of one source block 10-i
is contained in the respective encoding symbols of all
encoding packets 3-1 .. 3-N. To properly decode a source
block 10-i, due to the properties of rate-less codes, at
least K encoding packets have to be processed. The

processing of more than K, for instance all N encoding
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Therein, including does not necessarily nmean that the
entire binary keys as depicted in Fig. 1 are included

wonwmw/oiks9 encodi ng packets. It is nore effici eRCTAB2005/002411

identify the respective encoding key 2-1 .. 2-N by a

respective 4 byte identification, which, for encoding

packet 3-1, is exenplarily illustrated as key 31 in
Said identification may for instance relate

téy’i‘”ﬂ%l%t AT VI Sa LR AL AGY sPer TRASGEIGt &F 1§ also

creabel y Neadrieaatgd weBEOdhBAgKeYmo©E 18idH Ikl entb@ihact
t hat each encodlng packet 3-1 only depends on one

cheelrhYy Xy 2allakdel doRofeeadERI( MO Mirle’s $M6n SPHEES

abﬁs&feumﬁp %%&0%'1@9 s%tlree sn&a&@ sour ce hlnak basede
on a singl€ encodi ng packet woul d be possible. In

f decoded. ciéhusOevhsa@emOﬁfreoﬁhEngK anOCﬂm ingcdiest Bg8 of

0 nt aj i e Y
cREaTPHEEE o gy ° (RACRLLRS LRy T RIEEE can be
Toepooperhgtatbcode a source bl ock 10-i, due to the
properties of rate-less codes, at |east K encoding

packets have to be processed. The processing of nore

t habs Koridaiplienstsarselalikell ehemdmxmngnﬂaﬁeilebmpcodes on

the quality of the decodi lsor .
RGeS At RERS Ny Whet o dui e by RS gtne
ayailablwl dars decotiing, apet c@xﬁﬂxysmaaf,qurmmle%&mols each

10-i, but all, source _blocks 10-1_ .. . 10-16 c
d@8 ot CH¥lis W -nor e LEhERCRIRH R g’ ?ﬁggapacketsr

avaL | pht&i Jf LRGOMRInetBSseRLly enéxféirtfboqretceﬁmeeﬁﬁlll\l
can be reconstructed. This gr|n0|p e is exploited when

UST AL+ 3 EES Sc 6REE 6/ LY 053 yPE r st IS iTGF PR AR HEF s the
V\Bfgnépéf@m%t Q0 %tcth&taﬁo§@ur§@c t&ﬁ&k% ki Ghsequence
are conposed "‘of K source synbol s each

of the reception of the encoding packets, or a reception of
a temporally adjacent block of encoding packets is required,
because the information in the encoding key, which is also
included in each encoding packet, is sufficient to exploit
the received data packet for the decoding of the transport

object.

To assure that enough encoding packets are available at a
receiver, it is thus sufficient, as proposed by the present
invention, to signal the number of correctly received data
packets, which corresponds to the number of correctly
received encoding packets (as each data packet contains one
encoding packet as payload in this case), to a repair server
which then takes care of the generation of further encoding
packets (repair data packets) that, after their correct
reception, enable the receiver to decode said transport
object. Said repair request information, composed at least
of said number of correctly received data packets

(corresponding to the number of correctly received encoding
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as depicted in Fig. 1, is encoded into N encoding
packets, the receiver does not necessarily have to

woeawsiusisal | N encodi ng packets correctly to becabBmoi/a2411

10

15

20

25

30

reconstruct the transport object 1 . Furthernore, not

even a certain sequence of the reception of the

encodi ng packets, or a reception of a tenporally

adj acent bl ock of encodi ng packets is required,

beealkstst he tinforerad)on advanhageneddy nfukigier Wimgriisgs the

a e ) . odi . U L
S8 B HE RO B BagRL R RRE R oA R WIS Sqiisport
obetheotrandporf WhjmctreTocassat ett@aspernoygiiects, of the
encaodin acket e ayailable_at ceiver, it | ,
ChaeishPFP et At MYTsetdeBot ndetF albfes ng Fquizea.
t anskegdatioche therherpadfr ceguest| yayesksyethadatde the IP

packet s, ich corresponds tg, the nunber_ of correct|
08758 ncu o PUERGLE L ad eAcK Hiats, Tadkaed Pecalise the
ceatal Beroae wigimGpacketrasrpaytogsli+ nsdhicxr case)

to a repair server which then takes care of the

gBHSEAPL BNt HINFUF HHRES -edCodiPRl patRets thepHineidatigauest

Packehayet Patmedf {8l thkeith ganrest secemd i bnialee also.
the receiver to decode said transport object. Said

r 8papr theqlRsadqraT fdt iths, teésRpBskbeatatdddte diSsapgauely

nygher;ef gosEsctdy, received data packets
(corresponding to the nunber of correctly received

encodi ngpackets in this case) , advantageously further

c L ses,t T t oW |§ {fd i
ORI RLIE T Bt (aes G Bngorrr BhRer L e iR e
t sansperblobkect®;l of. tlfel0r anbpoht andj eetntfly amviccled using

S8 g5 EaREKEI Sl o 20 U APELLL e g

t papkptst 8¥1 ThiZd-Nmy thd sr egderetdobeécaluste, the earte FLUTE

S%ra gr pglca%egcct:on Saia}lspra%f ee%:?.g:er ggggéi%grz\)’aecgkefto%—i, also
complete encoding packets 3-i have to be generated by the
repair server in case of a repair request of the specific
receiver due to missing data packets. However, the
segmentation of the transport block into source blocks may
be advantageous in order to facilitate decoding with small
fast memory at the receiver’s decoder, i.e. the receiver’s
fast memory then only needs to hold the encoding symbols
corresponding to one source block at a time. Moreover, the
decoder may repeat the same steps in recovering each source

block, because it then decodes from encoding symbols that

share exactly the same positions in the received sequence.

In contrast, if each FLUTE data packet contains an encoding
symbol (for instance 30-1 in Fig. 1) out of each encoding
packet (for instance 3-1 in Fig. 1) only, in case of a
missing data packet, only a repair data packet containing an

encoding symbol instead of an entire encoding packet has to
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request may have to nention the | P address of the
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transmtter and the TSI uniquely identify a session.
In Fig. 1, the entire transport block 1 is segnented
into source blocks 10-1 .. 10-10, which are jointly

encoded usin% t he sane encodi ng keys 2-1 .. 2-
obCaidRERE L EHe OBP YT PacKetis Fwy requirg, the %@dltlonal

underieheednt bat ¢nd fsmach RildlErdaba paskeipcoptaldls @y
entire encodi ng packet 3-i, also conplete encoding

p&cikét EaSk?théVeOJE‘@)elbet(géﬁera@tl@d tpyidhetiépatire ssqumse block
'%h%aéﬁceﬁlﬁgrs ST s ¥ tEscﬁp%gﬁ Cdaﬁ@&sévc%{et

due to m ssing data packets. However e segnentati on
ofregkert thaspdet tm$kamqanqmnﬁauneeabwaéksT@ﬁy N, and a key

f it ith.,.
SUBR RG0S oI 050ed JRGLLLSL S, AEERELE0 Widhrscn or -
ré&@ﬁﬂedaSafpstkemMnHQIaddmtm@mlyoneedsnumbﬁwlafthIeady

encodi Lng synbol s ng to.one source bl
Bt kB Eoverv ST Br Ry Popeat M P San c eceives
sttepshen megoNevé N eactlweur-te bBNCKF besasserdd HikRk of

decodes from encodin nbol s that share exactly the
S&hE EDTEPORE Thqfe the&Pred 1B8qadReel 1h donthamy data

| baeaeh FLEEEsdesa W@paﬁ@ntsékﬂéraﬁh&ﬂc&glﬁgge?iémes new
(for instance 30-1 in Fig out of each encodi ng

p&EKEH1TE of YRRt N 3thf Isﬁ’ulrlcﬁ Piogkont ylndiratsase 16f the

ar@bastNon fatRa PAGKEy QR ¥R .repair data packet
cont ai ni ng an encodi ng synbol instead of an entire

encodi ng packet has tob e generated. However, this may

r@ﬁ“"tﬁ@ Egﬁr@éjdf%ié)r]@g élgﬂ%%éﬁg @Ha@f ﬁh&oe%BNléip J‘_Ilhce :Lnt’Jco the

FEC Payl oad I D each at a I'n order
ecampeSLberﬂ@mm¢¢3bkdﬂ$4§¢mmg@ubboskowhel@rﬁxnn g then it

S%§9°£er§£8é§§a£§’tcﬁ% %me%gT%hgaggnggkflle into more than

one composite-source-block structure. In that case, the
repalr request may have to include the composite-source-
block structure ID also. Each FLUTE data packet header then
for instance may contain a TSI, TOI, Composite-SBN, and a
key identifier, and in case of loss or incorrect reception
of a FLUTE data packet, in addition to the number of already
correctly received FLUTE data packets (which corresponds to
the number of correctly received encoding symbols in this
case), the specific receiver further may have to include the
Composite—-SBN of the source block of the transport object
the encoding symbol in the lost FLUTE data packet refers to.
The repair server then may only generate new encoding
symbols for the composite-source-block as indicated in the

repair request by the Composite-SBN.

Both above mentioned possibilities of incorporating either

the encoding symbols of an entire encoding packet or only
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header then for instance contains a TSI, TA, SBN, and
a keyidentifier, and in case of |loss or incorrect
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nunber of already correctly received FLUTE data
packets, the specific receiver further may have to

i nclude the SBN of the source block of the transport
obj ect the encoding synbol in the |ost data packet

r 6¥18Y93 St GNCPHENE ePEIPO ST rivEP tFH@ﬁEoﬁﬁyag@ﬁ%k%*f%sa%vvargeted

qup@m@gp§¥ggg£slﬁggngfghsource bl ock as indicated in
the repair information by the SBN. If the source file

iS so Iarge that it does not fit into the

%q%PSb% ggcgnb$§gﬁﬁfédlgﬂlyﬂé %ﬁﬁ@ﬁlbﬂafigo éo?ents of a

e necessary to segnment e source
|runmnmmnetehaé ané T orpusitee- §oar@e-blpoknstt@tmm&EﬂPOlnt

In_that .case, the air_reqg ha n :
e e SaPn SOBAEET B A B ek O e fdt¥ing ana
FEMIEddagaspmbkbﬁ @Eaﬂenakhenn©opackstanceonﬁy & ostrag Ire

a TSI V%g 03|t BN, ., and a ke ifier, and

" ehiei gy SYERaT o7t | Fniats 2 ol estbsrdorbat el et o

pagkelsmiitAeaddbt & opldta 1ite, mfThececafeakr satdy. cos+®ct|y
recei ved FLUTE data packets (which corresponds to the
number of correctly received encoding synbols in this

CasR) trahBRisPEs! {1 CoffcRiaterarf UnttReEaBBY4DAWE 4 Chetwork 6,
i ncl ude the Conposite-SBN of the source bl ock of the

t fafs port 2B etbhe t et @di 7§ Ss sl PRA RESFDSEC PNt

d%k%tpé%kBE05§&§&Sb§(khé@“%éﬁﬁy%kra§3r¥ﬁéttb§nt@BWe°n|y
generate new encoding synbols for the

cohipdgilbatsdureesdl @cke el vard éaﬂed i A—Bhénrapair
f%ﬂ%%%kﬁg¥/ﬁﬁft¥€£§@séé§%£3ﬁ¥ s%%hhc899¥ﬁt”€ﬂéh for

0SSI Ities of I ncorporating el ther the enco
symb¢bscefbansént&deuendudumgmpac%étOQrS@mdySIa@ﬁmatter In

enG %os%nbgbfe ! 1% otrFaLn%%td%ta%dp%S%%gﬁt?r goé.%@eatnecg
modulation of said content is performed by a modulation and
coding instance 42. The operations performed by said
instance 42 fulfill the requirements imposed by the
different protocol layers of the ISO/0SI protocol stack. In
particular, the generation of FLUTE data packets based on
FEC encoding of transport objects to obtain encoding symbols
as payload (either one ore several per data packet) of the
FLUTE data packets and the definition of the header fields
of the FLUTE data packets, containing for instance the TSI,
TOI and FEC Payload ID (in the present case of rate-less FEC
encoding corresponding to a 4 byte key identifier and
possibly an SBN), are performed in this instance 42.
Instance 42 then outputs modulated signals that are
transmitted by instance 43, which acts as an interface to
the wireless or wire-bound (e.g. optical) transmission
channel. All instances 40, 41, 42 and 43 of transmitter 4

are controlled by a control unit 44.
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by the present invention. Fig. 2a gives an overview on
the functional conponents of a transmtter 4 and a

woeewsines95-1 in a point-to-nultipoint transm BEeTAB2005/002411

scenari o where FLUTE data packets (carrying al
encodi ng synmbol s of an encoding packet or only a

si ngl e encodi ng synbol as payl oad as di scussed above)
are transmtted to a plurality of receivers 5-1 .

5-3. The transmitter 4 conprises an interface 40 to a

net WLk Ger 601, isi@nces thadidiceeaeks apdcthiss fEﬁ91ver
access to content that is provi ded by that netmer:
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for instance be stored in the nenory 41 of said
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cont.ent di.ng tj o | Pt efbe ifodulated
PRt SFTEd g E téﬁg?atloﬁgé%d éb%a%glgﬁggance iéﬁ)fh:te
cme;r@thsoasepdemodub@lt@ojr, said dtsstigncbegheduyhetrer HLUTE

&fq%uahg)%l ?%&?gre t&acac(gef et B[)Qlt O@H}lerﬁé/ﬁr&r

OCO n partl Ccul ar,
gﬁi’tﬁfaaideOlEbeOECEblhﬁEldhéd pagkettdods édyens FEe:l@wcb@ﬁ! nMgUTE

of transport objects to obtain encading S Cpo
B, BFERSr bont SPE-SRVLISl O oA Kooadpany for T it e
the-FddTEndat a PQUKEt@afwmbadkeukﬁasunacemveﬁ therectly, a
header fields of the FLUTE dg% packet s, ?agang

feRuneft atde 1Ph&2T9| InFErnGhH P FES ﬁé&ﬂrc?g&e D {Th the
PSRNl 6398 ahdr akeokess fﬁibﬁﬂﬁpdﬂn@i@@rsespeadaaga

to a 4 byte key identifier and possibly S

d@mfﬁﬂﬁnﬁ?ﬁ ﬁepﬁﬁ§eﬁn§P§ﬂ%edﬂ2a H%ﬁh%%%:é“%z %E hotigh FLUTE

B DS X %tegq skgpabsqal hadr@mnd ranrsdietbadnhyof the
nce whi ch acts as an interface to

FLUTE data packets to reconstruct the desired transport

object, which then may be stored in memory 52 of receiver 5-

1. Said receiver 5-1 further comprises a modulation and

coding instance 53 with similar functionality as the

modulation and coding instance 42 of transmitter 4, and an

instance 54 that acts as an interface to the transmission

channel. All instances 50, 51, 52, 53 and 54 are controlled

by a control instance 55.

Fig. 2b illustrates the point—to—point repair session that
is established between a repair server 7 and the specific
receiver 5-1 during or after the tranamission of data
packets as depicted in Fig. 2a has been finished. To this
end, the receiver 5-1 checks the counter 510 to determine if
enough FLUTE data packets have been received to reconstruct
the transport object. If this is not the case, the
controller 55 causes the generation of a repair request
message (similar to a NACK message) by the modulation and

coding instance 53, which contains repair information, for
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wonresgm4sher 4 are controlled by a control uni PC24B2AD5/002411
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receiver 5-1, which is considered as specific receiver
here, the nodul ated signals are received via an

i nstance 50, and then fed into a denodul ati on and

decodi ng instance 51 that functionally corresponds to
thest@m@gtlemdfﬁfod@hat Ok, i hise ameebar? Of qraesHilyt pcgived

d S

saREaRE ) T, ST AELLA0R S, 9B oo posatony o
paBNetBhargeanaumdm pfreaedvedp@mrrmﬂquéﬁﬂ qesgpdbomay use
|nsta be accqompl.i.shed yer. el_Qw,t he
FROTE | YT B Toana Von 6T ERECk SR o mar o0 ne
t p@bﬂbd@BSstalcfk ithaits 1deosdddfbha$a3d deﬂi&—d:a:t—muﬂacpeunt
was received co rectl¥ a Cﬁfg%er 5 .@§tance
SEEPBST T Gbed o oar HABRBIUT AL | BRY Mt Wedbdi Ag S L opacr

| pease mds HFO tIRhvVasyasoa busteicd Oia]{eaﬂﬂieVGf@lEbUIEg
data packets and, if enough FLUTE packets have been

r 88eP9ed, perforns t he decodi ng of the FLUTE data
packets to reconstruct the desired transport object,

whi ch then may be stored in nenory 52 of receiver 5-
. GBEj HtEerh(Wet. webp iftgr CREY JEBRPRISEY HWIBRSI - HF) SH‘bQﬁarem‘

Cﬁgb?gt #%%&g%cggzw&%zsn%kﬂﬁmﬁy@&ﬁk@ms@ as the

ng instance 42 of transmtter 4 ,
aHB@TAAli hstance 54 that acts as an interface to the
transm ssi on channel. Al instances 50, 51, 52, 53 and
54 are controlled by a control instance 55. Fig. 2b
i Thushiat @ST tress Egjent the- pepairrepav¢rse@hﬁ(ﬂﬁﬂ:ﬁéﬁ3is TOI

e |sh d_.between a repair server 7 t |

S aRE St St AR TR St e
packers ase depitciiettd BsFirgpa?a hasotwesini dn.niBleedP Eddress
tQBi URL) of the MBMS server (transmitter) could also be

included in the repair request message.

Alternatively, other HTTP methods such as POST could be used
to request the missing data packets. For example, the
following POST message is equivalent to the GET message

shown above.

POST http://www.website.com/greatmusic/ HTTP/1.1
From: subscriberlO@provider.com
Content-Type: application/x-www-form-url-encoded

Content-Length: 56

numberl .mp3&mbms-rel 6-FLUTE-repair&TSI=1234TOI=4564&
NumRxedPkts=5432

This repair request message then is transmitted via instance

54 to the repair server 7, wherein it is received via
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end, the receiver 5-1 checks the counter 510 to
determ ne if enough FLUTE data packets have been

woeowsinneddt o reconstruct the transport object. PCI/IBI0F002411
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is not the case, the controller 55 causes the
generation of a repair request nessage (simlar to a
NACK nmessage) by the nodul ati on and codi ng i nstance
53, which c%n ains repair_information, forinstance the

TRSteREeT Y U t RRMOfiiF e bR o FrEOtry tRCEPT R Gt A which

PaEketiSeas repunt & dr i isidirh1GeyNter 1940288 POSSA bine an
SBN. The generation of said repair request nessage nmay

useesd faf reastveharttlaland dilfff 8eeRESPED 0ed| SE%R% ids memory

the pratacebpst ACkANAt 7 4984 @bmPRides a modulation and
poi nt -t o- mul ?I poi nt transm ssion, for i1nstance HITP
mepdBagusagtasae d/ ¥ epaitransgqisst onessagenchend mnd faor

[ a e f i S e: ;

Cr T o BDST (b, e o e R BEE P oS P
6-scEVETEarepadn 8IS F=P 3I9TA =456&NINRrRetPhts =632

HTTP/ 1.1 In this GET nessage, the repair server, the

TSI (123), TA (456) and the number of correctly

r edeeveéd, data. packsdrs (432 aceneohbawhen @se repaiir server

i nf ormati on. P address (or URL) of the MBMS | |

sgr 35?%”5\55%%6@@6&3 818‘5%‘38515?6%?10%%&%1 PR T1C

I epakt veeqslest i messaghsAltbesaatl vepyir otd@liedHl Rssage sent
nmet hads such as POST coul d be used to request the ,
nit8si ﬁg-ug a PACKES 0€or TeRanp| ECTVRE FOHH MRS testepair

NMEsFagRat SoR bk V& @Y front RBCEheFBESaTLSOOWMY 3NAVE i
POST http://ww. website.conigreatnusic/ HITP/1.1 From

stBSEr i Baf| ExprovinRsT hoohiesat éataTppekets need to be
apRhbeatEQNAxXa W sn BBl koeag9dedpecific receiver to

enable it to reconstruct said transport object. The repair
server 7 fetches said transport object or portions thereof
either from its memory or, via the interface 75, from the
network 6, and performs an FEC encoding on said transport
object or parts thereof as illustrated in Fig. 1 to obtain
the encoding symbols that serve as payload for the FLUTE
repair data packets, wherein either one or several encoding
symbols may be used as payload for the data packets. The
repair server 7 may for instance determine the number M of
FLUTE repair data packets for each (TSI, TOI and possibly
SBN) object based on the number of columns of the transport
object 1 (variable K in Fig. 1), the reception overhead, and
the number of correctly received FLUTE data packets as
signaled by the specific receiver in its repair request
message. Then the repair server 7 generates a set of M keys
and generates the corresponding encoding symbols, which are
then embedded into FLUTE repalr data packets (either as one
or several encoding symbols), modulated and transmitted to

sald specific receiver 5-1 via instances 73 and 74.
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Content -Length: 56 nunber!l
. mp3&nbns~r el 6- FLUTE-r epai r &TSI =123&TO =456&

wolzndewasiBikt s=5432 Thi s repair request nessage POEMB1095/002411
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transmtted via instance 54 to the repair server 7 ,
wherein it is received viainstances 70, denodul at ed
and decoded in instance 71, which provides reverse
functionality to instance 53 in the specific receiver
5-1 and, if necessary, is stored in nenory 72. Said

[ BRALE; SCFYLL Joil MR HROMBELIE8E OGP I @hi@Nding the
codi ng instance 73, a transm ssion instance 74 and an
| FLEFFatep7br tdnte macketie 6re ARPni ASeahted ofa tifetance 50

r%BaiEh§§r¥§5c§g§%§QH¥G%EE%gcgy5§ Egngéﬁérﬂ qu%.é@ta
Final 'y, Fig. 2c depicts the scenario en the repair
sereE&et 7hé s ansen teoadER v epakli vddt ar packet 5F tanaggihd FLUTE

specific receiver_5-1.in,.res o} ' '
S e R i e
seevelvedal tia¢ esrdiwparapaior echf oanebée onecersi metdfdr by said

the specific receiver 5-1 via HITP det ] h
oy CAACH PLckel & UG C8 BELGeNEraE da At r AT ed
t @rsakdsspgcific receiver to enable it to reconstruct

said transport object. The repair server 7 fetches
said transport object or portions thereof either from

| 78 gNEBDAYp OF £ s VAR d:end1Rker FaeRchartf 60m the-met vk
6 , and perforns an FEC encodi ng on said transport

oBPEEEVERIpaRtR RITUCST 2ds 3 FPASEVEF et i B P H T 1% 0

oht.akALb g epcoding By Pelissthatcpesye, as GadJ@fter is
the FLUTE repai r data packets, wherein either one or
seesr &b entodi her syricincendy bedaseticastpay| el Fasreption of

L8 daLa RALkeL e o TNE P RAGS BEURLpd YL { O | NS1ANCR LA

deterntne the nurber of FLUT repglr data packets

f ppcéath &FStramhitrad possi birpnsmitter to a plurality of
receivers are received in a step 802. In a Step 803, it is
then checked if each single received data packet is correct
or not. If this is the case, the packet counter is increased
by one, otherwise, the increasing is skipped. It is then
checked if the transmission of data packets is finished in a
step 805. If this is not the case, the method jumps back to
step 802 of receiving data packets. Otherwise, it is checked
in a step 806 if enough data packets have been received by
comparing if the packet counter is equal to or larger than a
minimum required number of data packets. If this is the
case, the received data packets are decoded to obtain the
desired transport object in a step 807. If this is not the
case, a repair session has to be initiated by signaling
repair information, at least comprising the packet counter
and possibly an SBN, and advantageously further comprising a
TSI and TOI, within a repair request message to a repair
server. The repair server then starts to transmit repair

data packets based on said signaled repair information, so
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SBN) obj ect based on the nunber of colums of the
transport object 1 (variable Kin Fig. 1) , the
woeemmissn over head, and the nunber of correct PET/1B2005/002411
recei ved FLUTE data packets as signaled by the
specific receiver in its repair request nessage. Then
the repair server 7 generates a set of M keys and
generates the correspondi ng. encodi ng synbol s, whic¢h ,
akEBat hehe dissdaed INFPESFRRTE FepaieP dita Yadesedving repailr
(eawe[%a@;@e@.e 91 sS@VBFLak 48RS 0dl NSRS until enough data
nmodul ated and transmtted to said specific receiver
Spackes |istamses 7Irarat¥y. PECSHTRF rdcdiaiet T5CE1VERe aS
. Si ntai ni ng the FLUTE repair data
ggggégéyg?gsgﬁen%ﬁggeived via instance 50 and then
processed in instance 51 to determne if a data packet
h been correctly.recei 0 F
B T T e
cenbedimgntrecditvethoulkdeber anspdr thabjderacarehelternative
reconstructed hy said. instance 51. and stored.i ai.d )
ARy O A e T PhcBLE: P B, T HidpridrethgErson in
exeaphar Yarld awshard ieblamert bQdwi Gioute ckiwiiatd ndatftaom the
packets at a receiver in a point-tonultipoint system
| ASEPEi FY St'dp 8L, tgepEERgPd% uUntE™S s set to zero,
for instance in order to start the reception of data
packets related to a new transport object. Then data
packets as transmtted by a transmtter to a plurality
of receivers are received in a step 802. In a Step
803, it is then checked if each single received data
packet is correct or not. If this is the case, the
packet counter is increased by one, otherw se, the
increasing is skipped. It is then checked if the
transm ssion of data packets is finished in a step
805. If this is not the case, the nethod junps back to
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step 802 of receiving data packets. Oherwise, it is
checked in a step 806 if enough data packets have been

woeowsinnedo by conparing if the packet counter i BCEABRD5/002411
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to or larger than a m ni numrequired nunber of data
packets. If this is the case, the received data
packets are decoded to obtain the desired transport
object in a step 807. If this is not the case, a

répatrisessiigiechds:to be initiated by signaling repair

information, at |east conprising the packet counter
and pRsslolyy %ﬁ%@gn@ﬁ%@%?”&éﬁg%@é}yeﬁéifﬂdﬂ%f system
conprising a hin a repair reques
messagepibla gepaiintséovanl tThelnepaigngerssdony hegmprising:
start tc%${€%8n1t re%%'&ogétéaQ% %ggg'gg%ﬁQmP%A%@aﬂsmltter
si gna e%nrepalr REor mat i on ot e receiver |unps
back to stepBidmf reeetiverag Whpaeexnomtt al geadk etts one
Thi s oceeding is continued until.enough dat e

BRSn el Py Rocs vaucarin IO TaA2ehebE

have ai recelver

'Checkespaﬁr8d£ma&Qﬁmefﬁe1aneqhnoedhaan&een descrlbed

above by neans of prefer nbodj nents. |t shoul d be g
not edSt BB L HEERAE 4 8FW§$398 %%y% LORP Vari oAt iSgnd ™ order

whi chgr e phydous tramnskisibadopesson iepdihe darta aadkets,
can be inplenmented w thout deviating fromthe scope

and sphReFeinfsaifh e?é’&éﬁdé@feFQPﬁ%OW%?mfP@s(ﬁsaﬁ‘?l&?rim@tlon

1. Apethod {OrcHd Mt brgtdahdnPacket atd) g Restem
capabl e of point-to-nultipoint transm ssion,

conpr £ernectly trenwsiviat iag sehd éPeﬁﬁf%Fcﬁﬂ%?ﬁﬁﬁﬂkets
froma transmitter to one or nore receivers, wherein

at | east at one specific receiver of said receivers, a
récethenmeﬁhwdnﬁnqonﬁmnm ﬁ@ckéﬁémlérr@hﬁﬁ¢kﬁis%%ﬁirepalr

sianallpg LERRLLs | NOMIBN R 8,8 ESPELLs SBL Mledilbect

or der |gger a Ssion of sal repalr
packetrsception of at least one of said transmltted data

packets at said specific receiver.

3. The method according to claim 1, wherein said

transmitted data packets are related to data objects.

4. The method according to claim 3, wherein said repair
data packets are required to reconstruct at least one of

said data objects at said specific receiver.

5. The method according to claim 3, wherein said data
objects are transport objects, and wherein said repair
information comprises an identifier of one of said

transport objects.
6. The method according to claim 3, wherein said data

objects are portions of transport objects, and wherein

said repair information comprises an identifier of one
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wherein said repair information conprises information
related to the nunber of transmtted data packets

woante@asdsy recei ved at said specific receiver. PET/ABD0&002411
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met hod according to claim1l , wherein said repair data
packets are required due to | oss or incorrect
reception of at |east one of said transmtted data

packets at said specific receiver. 3 . The nethod
accor BEn§2E8 RPEF TS anthéPeifeshi §1eF apsnfhs st dssponding

packek§a35?ofglggfgggo data objects. 4 . The nethod
according to claim3 , wherein said repair data

packets are required to reconstruct at | east one of

sgi d gﬁg%gp%s&téc@&r t%p%‘i m&hcsreﬁﬁéi’ asféaid Mensport

met hod according to c erein sal '
obJecbsjacestaamsm@kitadut@castrandpmhbr%¢$ﬁsﬂnmjaﬂ§bam@reln

i nformation co rl%%%ml ig%e@%h%%§gegf ney t&%ﬁé{ of said

transporg accor ing aim3

, wheteansparﬂ sbﬂsnaﬁu ects are portions of transport
obj ects, and wherein said repair information conprises
an identifier of oneof said portions and an identifier
o8 .t heheoneespO N grdimanspoktladhj 8¢t whdreid r@mtﬂwﬁr

according to claimb5 , wherein ald ransport. o

are r éP58§’aanO% TG 3s nJEir%E Jetri??cgé’]c
repai batRESE MBS #0- CIGRIdcRe Fedn altdgﬁldiféﬁécpfléajételver
transport session. 8 . The nethod accordlng to claim3

, Wherein said repair information conprises a nunber

ofy traRanhbigdy datd RAGKLEES COLKRCH! ywheselvesh Rl &d r
speC|f|c receiver. 9 e met hod accordlng to claim3
, mheﬁgfﬁr@gt@omeygmﬂnses a number of transmitted data

packets not correctly received at said specific

recelver.

10. The method according to claim 3, wherein said data
packets and said repair data packets are generated from

said data objects by forward error correction encoding.

11. The method according to claim 10, wherein said encoding
is at least partially based on encoding keys that are

included into said data packets and repair data packets.

12. The method according to claim 10, wherein said forward
error correction encoding has the property that only a
sub-set of all transmitted data packets that are related
to one data object have to be correctly received by a
receiver in order to be able to reconstruct said data

object.

13. The method according to claim 12, wherein said repair

server determines, at least partially based on said
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i nformation conprises a nunber of transmtted data
packets not correctly received at said specific

woeoawsinnersy 10. The net hod accordi ng to cl ai m 3PCT/IB2005/002411

wherei n said data packets and said repair data packets
are generated fromsaid data objects by forward error
correction encoding. 11. The nethod according to claim
10, wherein said encoding is at |east partially based
on entbEhHEk SpPatFat NAPETR REPRdERPY Mt % fisladat §ata

paCke§§cﬁgE%'ﬂ3¥a kodakarpPagkpt Sred 20 e d®RQAFic receiver

according to claim 10, wherein said forward error _

cor r ettt | ordendodiengbigs 1theoprepers yridtatsagll faga object,
sub-s r. itted =€ ;
i R A e e

r ecei veok by detreegeickertsi atotdestt oo berlablsweacd fic receiver.
reconstruct said data object. 13. The net hod according

to claim12, wherein said repair server determ nes, at

| east Tiparméeldy deasedian sai dsagnal @d whepaiin said forward

informati on, how nmany .repait data ckets need tao_b
trans%???%dCQEF%ﬁﬁﬁﬁnsﬁécggiie?ﬁée?€€?1$¥i§nb e ton &n LT
enabl godidé. t o reconstruct said data object, generates

said repair data packets and transmits said repair
data packets at |least to said specific receiver. 14.

The et bog acsorBidgdiagchkal aLddn whergidrsai dafier wakdard
error correction is at least partially based on an LT

code. eUEOT THEFRIHOR 46coirdilAGSE oPRT &t 10 PadFer éfna raptor
said fgyward error correction is at |east partially

based on a raptor code. 16. The method according to

claim1 , wherein said

16. The method according to claim 1, wherein said
transmission of one or more data packets to one or more
receivers is at least partially controlled by a session-
based protocol directed to unidirectional point-to-

multipoint transfer.

17. The method according to claim 1, wherein said
transmission of one or more data packets to one or more
receivers is at least partially controlled by the File

Delivery Over Unidirectional Transport protocol.

18. The method according to claim 1, wherein said signaling
of said repair information is performed in a point-to-
point session between said specific receiver and said

repalr server.
19. The method according to claim 1, wherein said signaling

of said repair information is at least partially

controlled by the Hypertext Transfer Protocol.
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transm ssion of one or nore data packets to one or
nore receivers is at least partially controlled by a

weeswiassased protocol directed to unidirecti orai/IB2005/002411

poi nt-tomul tipoint transfer. 17. The method accordi ng
toclaiml1l , wherein said transm ssion of one or nore
data packets to one or nore receivers is at |east

partially controlled by the File Delivery Over
URAY di T tiedied PearspoRe e ot bt .1 %8 WPHTe1RethGdCET or
accorﬁgéﬁnﬂé{ﬂadﬁ %E;the“ﬁgﬁgffbiﬁﬂT&éﬂéﬁ@% iprgtekosabde used

repair information is performed in a point-topoint
sessi tor betiveerigsa@ildngpeéi $aed rieqrd e ri died"S&L @7 r epai r
server. 19. The nethod according to claim1 , wherein
said signaling of said repair information is at | east
part i Ehe ymestimid eldoeddbygt he Elpir tlextwliRraisf egid

Prot ocol . 20. The had .ac L n 0 ' , N
he CEP P SR aehaas Sof SPhe Rper tBp Hangrar o

Pr ot oeeba i esaised fror ssaddsséghélc neadfivead dsr gpaifprmed in
information. 21. The nethod according to claim1 ,

wher ef PHNT Y5 AN s SPER0F* sai d repair data packets
fromsaid repair server to said specific receiver is
performed in a_ point-to-point ses;ton. 22., The .ne

a 4

: et h ,
g2 or Bradreied AGRCTIInghEP ef he HR| Svg}ﬁ%erhr} $ajd syggem is

Ml ti greg f BroadcastMebkicast ¢ Syssensaoear dictgrdengheo the
standards of the Third Generation Partnership Project.

23. Astyrdards oif thhendhiltei Agnerat B padidstae oiEfOJect.
said systemis capable of point-to-nultipoint

transm ssion, conprising: a transmtter, , _
23. A system for transmitting data packets, wherein said

system is capable of point-to-multipoint transmission,
comprising:

- a transmitter,

- one or more receivers; and

- a repalr server;
wherein one or more data packets are transmitted from
said transmitter to said receivers, wherein at least at
one specific receiver of said receivers, a reception of
repair data packets is required, wherein repair
information is signaled to said repair server in order
to trigger a transmission of said repair data packets,
and wherein said repair information comprises
information related to the number of transmitted data

packets correctly received at said specific receiver.

24. A transmitter in a system capable of point-to-multipoint
transmission, comprising:

- means arranged for transmitting one or more data packets
to one or more recelvers, wherein at least at one

specific receiver of said receivers, a reception of
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one or nore receivers; and a repair server; wherein
one or nore data packets are transmtted fromsaid

wonramand4ster to said receivers, wherein at | eastCTaB20051602411

specific receiver of said receivers, a reception of
repair data packets is required, wherein repair
information is signaled to said repair server in order

to trigger a transm ssion of said repair data pacgkets,
and wheRain dadiad peskate iAf beatTN OIS dedepalr

i nforpatign el ated ta thegnugber-Ofa {1 ansiidt ed dabar to

packets correctly received at said specific receiver.
24. Atiggemnid teransmigsspst efn sapdbiepafr data packets, and

poi ntmtleg]_:?"i%'l t%ia%ocj %tﬁpy- %ﬂ%ﬂké%gﬁoﬁomoaﬂsr&r iMBRBRation
arrange or transmtfing oné of nore data packets to
one orehare rtecaheensmbeitepfi pramshisastd alatengackets

specific receiver aof said receiy rec j
ofrep%??r?é§é¥;ﬁﬁﬁaﬁﬁgﬁiggrSaﬁgrgﬁ%é%%g%é%ﬁﬁgé%%?r
information is signaled to a repair server in order to
thggﬁmeatﬁiﬁﬁm%?ﬂ%ﬁ @bc@&d?ﬁgdtbe@Béim(ﬂHﬁiWh@&kﬂmSSaid
an erein said repair information conprise .

[ nf or HERPBHL i b % §2CHECAURDEI O (5 hrishiottéd HALS S
packetsred¥ ednptirsaeei:ved at said specific receiver.
25. The transmtter according to clajim 24, where

n
sai d PR AR IaepERELSTARE FRIQtRfa PaFsELs Trom

obj ects; g faudhess; b3l RErwhBaNSrASF attetb dtdlon encoding.
generating said data paCkets from said data objects by
forward error correction encoding. 26. A network

ePénehtnéwers ystanandagabpe syptpoi arPalkuI QS @alet-to-
tfanSﬂﬁféiﬁgﬁngwgygﬂg%fggg095 Wﬂéﬁegﬁtghe or more data

packets are transmitted from a transmitter to one or
more receivers, and wherein at least at one specific
receiver of said receivers, a reception of repair data
packets is required, said network element comprising:

- means arranged for receiving repair information signaled
to said network element in order to trigger a
transmission of said repair data packets, wherein said
repair information comprises information related to the
number of transmitted data packets correctly received at

said specific receiver.

27. The network element according to claim 26, wherein said
transmitted data packets are related to data objects,
wherein said repair data packets are generated from
said data objects by forward error correction encoding,
and wherein said forward error correction encoding has
the property that only a sub-set of all transmitted data
packets that are related to one data object have to be

correctly received by a receiver in order to be able to
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nore receivers, and wherein at |east at one specific
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packets is required, said network el enent conpri sing:

- nmeans arranged for receiving repair information

signaled to said network elenent in order to trigger a
transm ssion of said repair data packets, wherein said

r epai FECRPSFHEET P2 td Mt as &P Jissor Fat FoneFEPEF et S0 E

the nypherigfinfransnmtted data packets correctly

received at said specific receiver. 27. The_ network .
el-enefeaaec6pdi Agtevninidm 26, LaRéiteParsapdly based on said

tr anS@i%gﬁgaaképgéf ggsﬁoﬁ(aeciro%l,ah%@ hengat-8,obi eslis,

wherein“said repair data packets are generated from ,
sai d gaciedbj reed by Borargrétited ¢tor patdi specific receiver

encodl;N0,,A0d PEeLelt S JOLMRIARELGE COILELL hnsect,
encodi ng has t he property that only a sub-set of al
t ransmetihed fdat gepackietsy tdwtd aepariel deed packeies darad

obj ect have_.to be correctly received.hby .a receiyver
ofhermﬁgnﬁefgﬁlEr?%?gggﬁgﬁ¥ﬁbldsgﬁgaégtgagﬁj%%?%ééﬁﬂa least
net wore ebefesbecOfipt i sdaxgivareans for determ ning, at

| east partially based on said signaled repair

i nformati on, how nmany repair data packets need to be .
t P&ns et BTYET §af R 1905 E6) bar SR Braer Yeerein said
enabl & riah sh@tEe608st & Usdcieaid dat acobieat tongans dects,
generatln%ﬁsald repair data packets, and neans for

transfEtiRg SarEr+eRdr data packets at |east to said

speci fieenseeel¥8hed 280 TG NGIWRIK 58k 8MBBL A BECOLEH Nhcket s
to claim26, wherein said transmtted data packets are
rel at é¢omosgatadebp edtects by forward error correction

encoding.

29. A receiver in a system capable of point-to-multipoint
transmission, comprising:

- means arranged for receiving one or more data packets
that are transmitted from a transmitter to one or more
receivers, wherein at least at said receiver, a
reception of repair data packets is required; and

- means for signaling repair information to a repair
server in order to trigger a transmission of said repair
data packets, wherein said repair information comprises
information related to the number of transmitted data

packets correctly received at said receiver.

30. A software application executable in a receiver of a
system capable of point-to-multipoint transmission, the
software application comprising:

- program code for causing the receiver to receive one or

more data packets that are transmitted from a
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further conprising: neans arranged for generating said
repair data packets from said data objects by forward

wenomrissyrecti on encodi ng. 29. A receiver in RCEYB1065002411

10

capabl e of point-to-nultipoint transm ssion,
conprising: - neans arranged for receiving one or nore
data packets that are transmtted froma transnitter
to one or npre receivers, wherein at |east at sai

recei VEFPSHIFERBPEP offOh Slodicr TA5EAVHATKeRETED Ut least
requi p@dsaandraBanset Ora Stetptiilgh bePakpai Af @iPBIpLIKets is
to a repair server in order to trigger a transm ssion

of saif@Wépsfi dafa packets, wherein said repair
'nfor%EEPQQmCQHHé'§§§ dNforptinn reebated 19 §héhal repair
nunmber of transmtted data packets correctly received

at saildfpspetier.tq®k ot werdegpphi eatppnto trigger a
exeCUEQQhEmFQs§o£GSP'é&?d‘%ég% %yﬁk%g]ﬁ ?Q£§,0$hereln said
poi nt-to-nult1rpoint transm ssion e software

appl i capron tohpristien qnmnym@@ﬁc@déotmattamsr¢@pt¢¢eto the
recelve#Pt r%cgrg séﬂ%%e% dg%reg%%&%tga85§£gcéfflr§g§3ved at
transmtte F O At T aNS M

recei wveds, reaheteén. at | east at said receiver, a

reception of repair data packets is required; and

program code for causing the receiver to signal repair
information to a repair server in order to trigger a
transm ssion of said repair data packets, wherein said
repair information conprises information related to

the nunber of transmtted data packets correctly

recei ved at said receiver
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