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Mechanism .for Point-to-Multipoint. Transmission Systems Field of the
Invention 5 This invention relates to a method, system, transmitter,
network element, receiver and software application for a system capable

of point-to-multipeigt fransmission+ Bagkground.af.the nyention, 19, For

point—to-multipfoint services (also denoted as one-to-- many services) over
systems such 28 theEmEP PYROEGP Y B ast e D afy EESHAg
(IPDC) and the Multimedia Broadcast/Multicast Services (MBMS), file
delivery such as for instance the download of multimedia 15 files is an

impertany ssevieg However, smany of the features for delivering files over
point-to-point protocols, such as for instance the File Transfer Protocol

5 (FTﬂ)mdimeeHymeﬁexteI@am&rﬂ%rcgog@t%Q;ﬁjTEE)s @R preblematicfor

oipt-to-multipqint scenarios. In particular, the reliable delivery of files,
Fhaﬁ%%tc%ﬁcérqéu%%gn %Ié% ’delfi(\e/(ejfayl(x)lpfe fied Gsifg A& p6RI-pBintor for a
acknowietigeaienp {ACK) prototots-suotuas the Tnansport Bontedlon .
Protocol (TCP) is not feasible,. 25 The Reliable Multicast Transport _(RMT)
Working Group of the International Engineering Task Force (IETF) is

cureenthyiro tiel pracesscofistandardizing two categories of error- resilient
multicast transport protocols. In the first 30 category, reliability is

10 implemerred throughutheiyseioft (praactive sFontard EonCoresionne—to-
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(FEEh e bysending & certaipamount of redundant data that canhelp a_

recﬁ%gr%Mlticast, the IP Data Casting (IPDC) and the
Multimedia Broadcast/Multicast Services {(MBMS), file
delivery such as for instance the download of multimedia

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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in the second category; reliability is implemented through the use of

receiver feedback. 5 Asynchronous Layered Coding (ALC) is a.protocol
instantiation belonging to the first category, while the NACK-Oriented
Reliablerdtubticast (NOR) protonebbelongsde the segend«ategoryaThgory,
acc n I .which these_protocols could tta used incl,yde but are

not ﬁ%?té%gt%q %ﬁ%ﬁesﬁ%ﬁ%lfﬁréip“aec%e%%rr?&%%rksgguéﬁsgs e JfJérWelrgg
MobiReFeRebmmunications System (UMTS, including the Global System

for Mobile Communications Evolution Radio Access Network (GERAN)

and_the UMTS Terrestrial Radio Access Network (UTRAN)Wireless Local
>AreA NEATOTREAWE ANhY 1595 gafvitteo BHoadcastifg R IRt RERAal
(DVBE}ﬁ&MarkSoandéJjgm@Ii\ﬁigle’qoBmaQCﬂsm- SateliiePVRIS)le the
netatke. Aaeiedhe il prataclipa PIAACVE SR BASSASAIEME s 1
that allows receivers to reconstruct mangled packets or 20 pac ets tha

havelfot & e el The- ALErtses Uses FEC kencoting brh  these

muliplerehannelscallowing the sender 1o gendidataatmultiple rales o g o,
10((:hannelﬁt) to possligl%/ eterogeneous receivers. Addlltlonla%, the ALC L

protcor USBs a'congestisn Eoimrsl MetKaRish A MaiRdin difelerirates

on diffeidrt 25 chawnalsnThe AlLC propeokis niaEgigely iscalable ik tenmes ¢lobal

of the, BUmPET, o Y8 Recayse | %9.88#9%5@%‘89&%5%%“'&%"@0 agcess

Therefore, any amount of additional receivers does not exactly put

incrAa5Ea den SREON the s stéi. Hi6tiievEs ripRsAIT proftediis Motess
1009 reltiable heause receptien issaot gearaniead; thisJhisigengraly) ,

15noﬁgﬁggggfd§§hg%n§%é%dcasting - Terrestrial (DVB-T) networks
and Digital Video Broadcasting - Satellite (DVB-S) networks.

Briefly, the ALC protocol is a proactive FEC-based scheme
that allows receivers to reconstruct mangled packets or

20  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

25 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

30  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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/0133459 PCT/1B2005/002411 NORM, in turn, specifies the
nysgﬂgﬁ? Iglgbgitive Acknowledgement (HACK) messages in orde?%d/Eighel/002411
which data packets expected to arrive at the rece,.7e' were not. received
alL the rc e=_ver at all, or were received incorrectly. In other words, 5
receivers employ HACK messages to indicate loss or damage of
transthitted datépacketsid diss trdrsmitter OAcebrdirigly e afrekeiveratiatment
missed sanee siata packets-fiom adlata franspission gapsenda HACK o i g

message to the tra?smihtteﬁr (.a repair server) requesting the transmitter (or
repaif sefver) 10 to Ye-fraSmitthe s el dataBiGer 8Fbfcks Theeceiver
NORM Iprotacotatso optionatyl allows:fos the yse of datapackesleyvel

FEC engading for proactiye. robust transmissions. HACK messages are

not generally NO nﬁ?&%ﬁé g‘ﬁtst%%gecsanERS 658 E(%e T BoRfe &g oe
vitth SRt BR Systerrketsr instdrite Withsystehts thatisuppditngly,

sessiansi thak are seontralladiby the File-Relivery.over Knidirectional
'I;ransgor.t gF,LUTEg gotocol. 20 -LUTE is a one-to-many transport
protocol that Bulldeon BB andAKtc BrmaRffolbekENEistihterdsd famildor a

detivery fromrtearismittents) tornecelver(s)oven Unidirectional-systemse fver)
has spegializati ich make it suitable to_wireless pojnt -tg:mutinoint
systems. The (%Felt%silgﬁ?)% t?]ng] %a%keﬁigarﬁ'gﬁgﬁ% are %(gﬁ:sks“’e"d %11[%101?8%
detait fr e gulicaibhcartitied 2LUTE - Fite Délverpovel Unidirectiorak -

Transport’¢Indamel Digfty prepara-by fhe aboue-mentioned RMT, o
Working Group of the IE'TF. 30 The use of FLUTE is for instance specified

by the Third Generation Partners:-.;_p Project (3GPP) for file download in
sessions oty MEMS systeger=r €My NuRMay met have bean used/incan
%%%Q@éﬁsilﬂnéo%é%f&?ewf% acgt:fleecrei\faq:rgtocols or systems,
for instance with systems that support sessions that are
controlled by the File Delivery over Unidirectional Transport
(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
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wh thesrESSIgN can be expected to receive the whole 3 WO 2006/013459

PCT/1B2005/002411 when the session ends. To this end, 3GPP!EHH 02411
process of defining point-to-point repair sessions, wherein the receivers

are allowed to signal requests for data packet re- transmissions to a
transmitter or repair server via NACK 5 messages in order to be able to

relBRBtruethedowMBalBa S cortent Wheising RAC K ndssages iRrocess
cerhebtionnwitly FhUITE sessipasnforiaeiher sessionsisingadransportc
layer-pratacal 10 espegially directed to support point-to-multipoint e
transmission) _thoéglde%r?tﬁlf%g%%ngo% tﬁe%laa%lg p%%ﬁg (sasrrt%%sih%ra fhe Packet re-
reCeivETs s an MMmpofant issten Thetisayecof pratacalsintendedfor NACK

peiakierpent transAissiops, sueh as1 d CR, andihgiracknowledgement . yaq

meth%ds are not necessarily 15 feasible here. In a FLUTE session,
tracﬁélpcfiarz[1 objects, for instance multimedia files or parts thereof, are
identified by a Transport Identifier (TOI), and are transmitted from a 20

transmitter;to.aplyrality of receivers within a transport. session, which is
identified by agla Transpor_etg es5ion” Tdentifier (TS The rﬁar?ghgggiosnegf S8i4°
trafASport oHjees Eeastially perisrned byahemransniissien afPitUTEldata

paekels: whepeinthedekd TE-data packetscontaipnsaw.or ¢eded 25
p%rtions of said trargsgaort object, so-called encoding symbols, as payload.

Said FEUTE 43t phcRet Ritther CGHtamT the TS andE oI BeEr asaie sing

FEC Payloat i) whichiwilkbe iexplainedbelowud0 tarousEEE of

sghemes specified by the RMT working group. are based on a source

bjl;é)ck and encoding symbgolé\étrl}fgtﬁ?%. %ugcﬁ}é)lnt rensmission, such as
ICP, and their acknowledgement methods are not necessarily

feasible here.

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 obiject, so-called encoding
symbols, as payload. Said 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




wd-Asaabeimes are described in RFC publication 345.2 "Forwayd,. 5{59({5/002411
Correction Building Block" and ?.FC publication 3695 "Compact I—Jorward

Error Correction (FEC) Schemes". Each WO 2006/013439 PC
1/1412005/002411 encoding symbol. can he identified by its Source

BI Nymber. it coding Sympol ID.(EST). All thegﬁE C
scoh%%rﬁes 'aggusr#z}?%t% in%éga%hg?%%qsggﬁcggﬁgcﬁ%ﬁe %?A%Cl:se OC% Numbex
seq‘@é‘rﬂ?al@qﬁcﬁefﬁe%nw%égaﬁdmhaﬂwﬁﬁin(ﬁ%bhrc@%b_lé@ékﬂ,ftheIESI ischemes
increased:byione for each encading symhalithat istransmifted; Both,

SBN and E,CSI e caontained in the FEC Payload ID that is contained in a

FLOTE Gata packet IH HEsE FERY shsmed e hBftatib B BLBTE HARS

> patletsk10tthat &%lnotreoeivschatadll oy natsecrived gorestly@ligng symbol

recel y ished by.their SBN and.ESI, which are. ,
o e B B B TE M e PR med in e

pafarefé¥Ray théh besdighdleaBacik as NACKaoRhE TRardatiteptrket .
cause a re-transmission of these identified 15 data packets. However,

lication "Simple Fqrward Error Correction (FEC) Schemes" (Internet
B?g‘lc%tbo{ﬁﬁhﬁy introdtces EECEStHamE8 thak ust & SifbiefgEE Packets
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explicibsourcehlock struc 15R8Se R é‘%hler%“%%&‘aé(x{&?r li%sltanc%ich are
use rate-less codes such as I,uby Transform ﬁ_ or Raptor codes. An
L TSORSGders@et™M ELELTEY TReBdedd id Proéeddivgs cia2s the AGWIs. These

Sypepesiunees Feundaiensy Gompuils Science(FQGSk 2002
tra{lsmits a stream of encoded bitsLJ\évhJch are sparse random linear fied
combinations of k datd Bites The FecdioBrPicks tFn&isy VarsiEnd defte fie
endetiedrsitskartd -uses a belief propagation decoder to try to figure out

the k 30 data bits. The number of noisy encoded bits n required for

However} 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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WELKe4dfdblecoding depends on the quality and type of the chamnekobJoo2411

codes designed using the "robust soliton degree distribution” can achieve
capacity on every binary erasure 5 WO 2006/01349
PC7/1132005/002411 channel (BEC). In other words, R=k/n can be made

aritsanily 1 closedo (11p) for pueryweiasyre peababiliyp. Jbedeyddearaft rarily
Raptor C%dinglse %Shokr.ollah:ii, "Raptor 5 %ocloesi',i igital Fountain, :
In%.,QFeech.Chep. ISIEZ 8§-'§éf-‘636}_[, JGRE 200371 o rétax the condition that

all input symbols need to be .recover_ed. If an LT code needs to recover

Oty @%@,st@aéyasm%{tagnmmqbqlée@%. its decoding.graphwged. .

only have O(k) edges, allowing for 10'linear time encoding. All input
sYiNBBR ca &6l b reEBVEred By codRtatendfifg a tRsditional erasure
corection- wodeowith amkeT zode) nistermegiata syawlsareithelon that all

obtained by encoding k input symbols with an (k,n). eras correcting
bﬁb%ﬁ%e%dseyé%ﬁz% erc%e?é?:%\?erl%/n% gl??n%ﬁﬁ%%ymt%ol??ro%ﬁ acf&%% f&Stih t°
ofirtameediarel symbois Thet iftermediatecsymbiels trptitersgnboded then

withanib T sodethat can treoyer from fis putpy g 1he Lequited,
fragtiorrlljof intermr;%iggsy%t?ols. Zggphe FEC F%?I/oad D proposed forg For

thede PECTSTHe MBS LomBRts kb 4 BYHE kEY B Whid thedecbdisy
graplvisegeneraledotbe SBN s ngt inctuded inithisFEC-Baylead dBra8dt i on
t | is.meant arry.an identifier such.as said 4 byte key in this
R e R By e . e
efBSa&n Thuay tive Fackivar ray ot besablead sderitify ther ntissing datasure

pasketsftamdhg keys Afdhe other-data RACKELS - overing all input
symbols from a fixed fraction of intermediate symbols. The n
intermediate symbols are then 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 Paylocad 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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wbhassecailed in the session. As a result, identification 30 of ”%iéﬁ-}ﬁ%oos 1002411
FLUTE data packets by their associated SBN and ESI is not applicable in

these FEC schemes. 6 WO 2006/013454 PC /IB2005/002411 Summary
of the Invention In view of the above-mentioned problems, there is a need

fog an in}; roovfeolt eetr;li%d‘}s gtem, transmitter, network element, receiver
ané&%&‘eﬁ}‘a&ahma—%‘i@a@packet 5 transmission in a system
canatje of pointiamulienaing NSRS o s araposealnatiod ighey ror
transmitting data packets in a system capable of pomt-to-mu?tlpomt
trasrhiSTo e BERPASIngSY S SRittifg DRebl e daapuekets froneat
trarsimities 10 00e elomore receiwis;: whersih atdeast-at,ope spegific

receiver of said receivers, a reception of repair data packets is required,

and SRYHAIRG rePat inforrAt o to A 8RR sefver i DFddrcthgher RO
tréamsmigsiors bbsaid repair data packets, wherein said repair information
comprises information related to the number of transmitted data packets
received correctly at said specific receiver. 20 Said system may represent
aryr Wi &L BPHMB-Bo it spste iR rwhErdiFtiaks bagkets dreRpsisitteth, 2
frepsatdeastpae 1EaRgMiter 10 ONe-QRMeIe £eGiVers, Saig kansmission
mag either, be atbroadca% transmission, in which all receivers are

addr

16560 By said HrinshiittaP % Mttt SAst 5 frarshisioi. ¥ Whict ShiyPa
stilr-group ot alt réceivers isr addresseedsyi saidtranemittet.Said systemn at

mayJosinsiance e deployeddn the coniext of LINILS, g LAN..3 WEANY:
DVS-T or DVB-S, and may be intended to distribute content such as for
repalr data packets is required, and signaling repair

information to a repair server in order to trigger a
transmission of said repair data packets, wherein said
repalr 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. Said 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 contéxt of UMTS, a LAN, a WLAN, DVB-T or
DVB-S5, 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.




Viiseap@eipsttimedia files to a plurality of receivers. Said 30 transmissioB/ 062411
of said one or more data packets may be performed on uni-directional or
bi-directional transmission links. WO 2006/013459 PCT/1B2005/002411
Said transmitted data packets may for instance be related to content that

is t.he transferred to saigreselyers . Thisysontent- may-he segmented.angd o 4

processed to allow for the transmission to said receivers, whereas said _
dat pEEKEEE afd i hé TntRr&B ol E e et of this Seymiéialishsha This
precessing. Fenins@ancegsait-dala-packets maydeel FLYTE Idata hackets:

the load_of which are obtained by FEC encoding_of a transport object, .
e R s S A b L
pagket hayder 10dastaheebeaencddingsymitols 6r Eheadivgopackers iAn and

least st ongiregeives Whichis.denoted s SRecHiC, FRGRIVET, BRPCeRlIONPix
repair data packets is required, which may be due to a plurality of

reSE0Hs SAEH 85 For- 18 imétEhe8 th&orr&ttrEReiich SPIbRS I dransrited

data patkets.Said specificoeceivesyaay pecome awarglofithedia file. In

requirement to receive repair data packet i aid .transmission of

da(;'.t&gl pacl%gtgsgdr gi‘?e%{hgiogln%%%sg?;sgfl %S%Jaﬂ ggciect%%%spmcfg%d i S
10 said pépairdake paskesdimay foripsidhcerbesipmslecopies kst tthe

transmitted data packets that were not received by said specific receiver.

E ualliwell, they may be different with respect to both encoding and

y may ) ) a_ .
achtial tohtent2 EoP28 inSEREEST ratbiess FB CCERESdiRg TS usBaC £+ ¢
diff@n_aalikeys raay de=applied Wﬁenmamﬁg:mgampeéttdataspa@@$red,
Repairgaiapackets us serve the purpoge OF (YDISiNG. such as for

15 instance incorrect reception or loss of transmitted data

[@3]

packets. Said specific 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.

20
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

25 instance, 1f 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.

30
In order to trigger a transmission of repair data packets
from said repair server, said specific receiver signals
repalr data information to said repair server. This may take

place in a point-to-point transfer. The repair server thus
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waidmpacHisaeceiver with that amount of information_ th_at IS rec&j&g%g hs/002411
said specific receiver. 30 In order to trigger a transm|SS|9n of repair ( ata.
packets from said repair server, said specific receiver S|gnaI§ repair Qata
information to said repair server. This may take place in a point-io-point
transfer, THe Lgpair SgLver thus B WO 2006/013459 PC'T/1B2005/002,41l

era

is enabled to generate the appropriate repairdata packers dnd  Famgiitets
théfdo tRe 'spetifidirecélver . Thig transfee ahy cfordnstamee belhis transfer

point-fospaint tiansferd Accarding 4o the present inventiop, it is proposed

that this repair information comprises information. related toa number of
transmitted data packets that were correctly received at salo! specific
reéeiver.dliveyeiny théternr esuectly reesived s uﬂﬂeﬁ%tqp%@f%@y_ H}%&t this
th Iver: | the 10 .information contained in_said receive

s Bkt ToE MG bl ocb e S ot WB8 RAG& o BRCArd hd fam mumber
packet “ARIS Hidy- RS iAsSthncBaseatsidel Pasedon acheeksum instudetkd at

in the datepackate Thedationale behipd this proposal. is g&@rgo&‘gf rt%i%ceived
FEC enc dingctechni ues, which 15 ma% be used to generate said data -
packets" i‘gr%%:n & ofAth OBjétt Viat i atEl (& BESrarRferted WPgidce use the

pdiﬁtf@rmmtliirqminpmmaslﬁeedi)eiweela:Sﬁid:&a@&m&terms@g&i@torﬁor

m iV, tion,of.a minim number of data c ets is
A e o i P L
inBEMERT i AL Bt dBjEctiRericbeiean ifto e dderpalekbtbaomist Los Nudatee cksunm

packetsimeay be reqeired @t aEeoeiver torhe ablefgrgeansitugt said data
OREgho LTIy LAY eI RO PRI I B80S ques, which
may be used to generate said data packets from a data object
that is actually to be transferred in said point-to-multi~
point transfer between said transmitter and said one 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




Waraopeoketsvare received, but only that L different data 25 packeis/astoet/002411
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 withfurther

strugiurale infeunation relatad-to;the REC encoding technique; iS,30¢ v 411
sufficient. In contrast to prior art, thus no longer an exact identification of
the dATFENKetS AR 98 rehafed By Sid Lpedicrd@ ert foriAdtanesmiic
termsrofean SBN andwarns9 WO-r2006/03 3458 RG HH4200k/002411 J237.
rel rtain. transpart object and a certain transport session, has
to %Eé?g?g%%ég %%Cﬁo rs%% ?’é:pa%lre Ssi’a'}"\(/)(:?r,S which vastly reduces the

2 signaling overhead -encountered in repair sessions. 5 According to a

prefersd-empodimentofdhe methodefdhe Rigsent invention, said rgpairy
data packets are :required due to loss or incorrect reception of at least

onBOHEERT traleite A tats PHEkERPA <Al X R AR TERER P CFD TR Lred due
mayofat instanee heccatisedby traasmission thabngk agenyatons; said

delays, distertions or.additive neise, Equally, well, some or all of said
transmitted data packets may not have been received at said specﬁlc
10 rec@ier &l A% Aceokding2okefurties pieferrddrampodnenrofchennel

metbed:af sthepresentinvention  said tiansmitied data packetsAese . Bqually

relatceyL to data og%%cts. For instance, said data gackets may contain

poltfors of SA18 dta Bbjectin PAW Or BritdeRHToRT. 98 Weddrdikgts anay not

préferre deerabodimernitvaicthetmetiiod cfithei piesent dadentiona sadlepair

data packets are required to

15 According to a further preferred embodiment of the method of

the present invention, said 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.

20 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
sald transmitter terminates the transmission of data

25 packets, before a specific receiver has received all the
data packets 1t 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 said transmitter

30 Dbefore.

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
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instance, the case might occur that said transmitter terminates t
transmission of data 25 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

YEcENRr Aay Be Yatd PRERSE AP HitTally Rave hEEDEHPTranSfttsd By™aY
Said iragsmitter 8@ betaret Acearding fo adfurther preferrediemisodiment of
the method of the present invention, said data objects are transport

objects, and said repair information comprises an identifier to WO
061013459 PG T ABA005/0024 T fesheepiosald s po it dbjeéctnSaigpd of

dransposiebjects,may: foninstancs hetmuliprdia)filgs or partstbaeeafs
According to a further preferred embodiment of the. method of 5 the

{preBeRCihveRfiaf “Sald dis oBfects BFE PbRions st Hahs o SBfettd S&vd 2°
isédah reFdie informatien campiise sgan- identifies:of one of said pottionscand he
an identifier.of the_ correspanding.Transpgrt.object. Said transport obje
AR e it e R L S
feceiversaSaid thensporobjpesimayBelssgbatedinto Poriensder by

dastancesoppes blocksof tiansportobjests; svhishihenmepresentsaiky into
data objects. From said. portions (source blocks), then said data packets

. . ) .
RAR&Y betendrated. Mor INSENEE By 1eE 8-ttt shrsbii e biotkfts Re
vdatall Schacketsplt issthen advahtdgeausto prawde Bnadertidist gfosaitions

P%H%%ée@lété%ﬂ) apd an.dentifier. of aecg%rgsR%Q/diB@ UANSPOIL o
object (e.qg. its , SO that a repair server, based onthe information on
fow Fafpaam by FEC encoding said source block into N data
packets. It is then advantageous to provide an identifier of
said portion (e.g. its SBN) and an identifier of the
corresponding transport object (e.g. its 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 repalr 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 saild repalr information comprises
an identifier of said transport session. A plurality of

transport objects may be transmitted within the same

11
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Wacketwrelated to a transport object's source block are 20 correetyis2o0s/002411
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

transpoct, ORjectds segmented, intg several composite squrce black 28 o1 v ent

structures, and said identifier of said portion of said transport object then
may Ty onecstssd® Bomposite source block structures and the
source block contained therein. 30 According to a further preferred

embodiment of the method of the present invention, said transport objects ~
a%crcé%%érfg g?ra%s%gr %é%}sfio%% %ﬁ%rga%é] rgpal?lnlflénlgr%ti@nfs cglkh%ﬂé%%md of
arfigentifiep ehsaititvansportisession. Aqbaratityloff ramspoobjestsmays the

be,fransmitied w4 1B the.samell CVRA006/013499 1 received at

PCT/1H2005100241 transport session, and there may also be several
cotfetifretR Srandport 8684i8RE -According to a further preferred
embodiment of the method of 5 the present invention, said repair

information comprises.the .number of transmitted data packets correctly
OO AT S ot PR A Sbctg T 2 TG bretenred® mokhod of
erhbedimmentofthenvethotoof, 10ahd presentintedtiomsaidrepaimprises the

infarmation,gomprises ihe: Jymaberof ransmitted data Packets Bot.c coived at

correctly received at said specific receiver. This number of not Correctly
retBived°Bata facketS RreTREd tOME MBS Tof CorRty “RICEREd Hata
packetd redodar-as fioanes determinad &on ol 5 saidiimbber effcaseety-t 1y

orenet de Rt ot ARl N VR FUTRE FIHBIRE £rom
said number of correctly received data packets, if
additionally 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

12
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W%@ﬁ%@; is known to said specific receiver. According to aljwit/qgr%) 051002411

preferred embodiment of the method of 20 the present invention, sa

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 b%/ encoding said complete data object at once, or

by BnOSARG T FCBWEE, THAGIF the (¥ 25 RO Y is UHUctEBo & e
any techniquesthab-addsdedurdancy 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. 30 According to a

fufthep prdfefreticermbbiniértoitheimetfsll erivspregeht vehtiennsiigod of
engodingissatleastpartiallynbased @nencpding keys that are- included

into said data_packets and repair data packets. Said keys may he

reqFet Y Wer2606/0139B8 PETHB26080241 1 WP A8 IS Saitt data
packetsnSaiddkeysahay ferinstandenbée binary-pseudoirandamdeysta object

Agearding o, furtherpreferred embodiment of the- method of, SNE. - +o pe

present invention, said forward error correction encoding has the property
thaP bRlyt® stiB&set oF allclrafsiitted BatPpacikets thatarentelzed o ohé N

dataabjeck-pave ta be cprrecthitegeived-hy: ageceivekinerderiobengblesiqg
to reconstryct said data object. For instance, if N 10 data packets are
oSt i the p(r%léegglé!r%n%aﬁ%o il dBtaYoject (Or PRFETREr0M),
omydzest%dqntetﬂy peceéwed deta packetsimaydye rtaqqmedotmsrecp_nﬁru@tid
saiddataghiect (¢ he paris.heceq). Haweyer, segenion of- addifiongh o
data packets may contribute to increasing the 15 quality of the

retofdfriibicn. data packets may contribute to increasing the

guality of the reconstruction.

According to a further preferred embodiment of the method of
the present invention, said repalr server determines, at
least partially based on said signaled repair information,
how many repalr data packets need to”be transmitted to said
specific receiver in order to enable it to reconstruct said
data object, generates said repalr 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
insgtance 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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Weoreling4w a further preferred embodiment of the method of EIE%'/%EMOZ a1
invention, said repair server determines, at least partially based on said
signaled repair information, 20 how many repair data packets need to be
transmitted to said specific receiver in order to enable it to reconstruct

sa -ohject, gen [ i kets and, transmits sai
re% %ﬁgdéﬁéqgc%(%tsgaﬁggﬁ t%? s%i%i%%%:%%&%%%&ﬁ I%%% d%tger%ﬁa{?c?r! hod of
mayFoPiEste B8 BRREHVH 253RE ntpisEst correetly fecaioet data is at

packets signatad from dhe spesificreceivesthe 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
dénsteshiovs manyeddtadckets exceediag tme@dmiufémum;anmwtmﬁ%hod of
d i prape 0 i f ata object shall be
Droea to e Teer L WO S00a O LD FCL a0 GOFA L S at
ACEBRIME T L ¥Grther prsteftedeAbsaIRTEHT gFese method of the present
invention, said forward error correction is at least partially based on an LT

cqde, 5 Accarding to a further preferred embodiment of the method of the
p?f%s%%%t?ﬁv%%%%, aé‘auE o%%giﬁd BFfor ChhaCtiSh oA sASt gartiaiPodsedod of

ofterapiercade. JActortingnto & hirtherpreferietsémbodimentobthenore data
metbed of &tr@ler%%@éem@ae§-@&@a9%“§§'%%fs%”§3g£ﬁﬁ%ﬁ
data packets to one or more receivers is at least partially contro le b)}/ a
sggﬁg)ﬁ%‘geﬁ &%t&ﬁ%@éﬁﬁ?ﬁﬁﬁd@é&%ﬁﬁ%p%@%@ﬂpémt
transfer r &6 ioenading domecurthenprefessachembeditaentof the method of
the present invention, said transmission of one or more data
According to a further preferred embodiment of the method of
the present invention, 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. 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 repailr
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
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WO pesketss50 one or more receivers is at least partially controliechiay:i6sie:11
Delivery Over Unidirectional Transport protocol. Then said data packets
may for instance 20 be protocol data units of the FLUTE protocol.
According to a further preferred embodiment of the method of the present

inysiien- ealdsignaling ol spiclfepall: IfRUnANon 5 BETAMIAdILE: g of
point-to-point session between 25 said specific receiver and said repal
LRMver- AR ording t0 BtaiFther preferred embodiment of the method of the

present invention, said signaling of said repair information is at least

artially. controlled hy the 30 Hypertext Transfer Protocol. According to a
]% fthe %r%?er%gd aen%o%?%eerntpg%f% %&%oﬁ“&%ﬁ%@eﬂtﬁ inveRuBA hed of
'GETorEST methodsiohthest W Or200610 53458 PCT I%HQ@OE@%ﬂdata
hperiext dxapsfer fyotacol are used dor sid signaling of; sid repalr; oo, 4
information. According%:gfurther preferred_embodign}lgeentlof the method of
BEIRECSTRREnt ThvRnBBARSaitr&sdmissisiPf §dld repair data packets

from said repair server to said specific receiver is performed in a
oint-te:-point session. According to a further. preferred embodiment of
ARSTSod 10 (R HrUSENERCREGT ST ST oa VUIRARGRE Ehod of
BroadcasgMulticaseSystem avebidingtddhe stardatds of thed Third
Heenelalion Ryinarship. PEgject. It '§JH§PSEBEPP&§?%%S%%é%g&}ao.{ds of the

transmitting data 15 packets, wherein said system is capable of point-to-
ThikPofifttrrRhiSBioRa Eb R ENE altkaistfitter, one or more receivers,

and a .repair server, wherein one or more data packets are transmitted
zﬁ?%k??gégéﬁég“%%%%%%gg 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
recelvers, 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 said repair data

packets, and wherein said repair information comprises
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vegeivwersimaverein at least at one specific receiver of said 20 reggiygﬁ%& 002411

reception of repair data packets is required, wherein repajr informathn IS
signalled to said repair server in order to trigger a transmlssmn'of said
repair data packets, and wherein said repair information comprises

infQrmati lated, to,the number_of transmitted data 25 packets correctly
re ge%%g%% preécjjl'f%i c%e%lé? v%r.t s ?l}ﬂ}% rrp r%f) otgé: d %%%_r%%ﬁfﬁe?ﬁifﬁ
sySteFiCapaliesiepsint-te-prdiipseit sransmissiopecomprsingaaeans . Said

arrapgednfor teansfifting.one of Mare.data.packels tg;ane prmore.39 .

receivers, wherein at least at one specific receiver of said receivers, a _
reception of Tepait data packets is required, wherein repair information is
signalled to a repair server in order to trigger a transmission of said repair
dafet paiekets) dnel whersifi saickrepaibinfdrmatioroconpases AW @t er of
20000 SASSRE17142R03 00241 Toimalan Feiatea (o e p0RL O e
transmitted data packets correctly recelved at said specific receiver. Sa
trahShitErmey 15 £8-l6Ratea et evatridenticalomisl saidh vepairsenerrdnged

Actordiggrte sapreferred embrdiment af dhe transmitter of NE-RresSN s 1y

in I aid transmitted data packets are related to data objects,
fu\r[%grw (%rﬁpﬁgﬁl%rm%%ﬁg%crr%&n%%oe 15PGéREmating said data packets from

said data objects by i0 forward error correction encoding. it is further_
proposeéd aHethoTk BRIReRER @ systenvcapalenohpoint-te:nultineint capable
Uan§n§§§@®rw&wﬁaﬁw@ﬁ%9ﬁ€“¥EaH§EEE§@8ﬂ§3@53§Q§H“%%%f%%nﬁbre
SRR I20E L TR SRRy e A L e b h e T one or
ﬂﬁzre 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 repalilr 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

saild data object, and said network element comprises means

16



veeeivenafssaid receivers, a reception of repair data packets is l‘%g%%bsmoz 411
said network element comprising means arranged for receiving repair
information signaled to said network element in order to trigger a

transmission of said 20 repair data packets, wherein said repair

inﬂwa&“@%&&9ﬂﬂﬁ§§§)”E%”ﬁ@QQH?Eﬁg@£Bf¥§”8§§§éO%Haggﬂgugﬁgnaled
data packets caorrectly received at said specific receiver. Said network
elefént hiay BETTHOLARRY o eVefidentiaPatith Saillararspiees, amed to be

may feninstanceibe a epail. 2bservak: According fo apreferted _tao enable it
embpadiment of the network element of the present invention, said -
trar?sgm ??t%e%%%%t%rﬁggie?g Ak (‘f%%?e& %9 %%%a oBfeets ShRF réfsdirdaiaing said
O padkets bfe F0tgeneratertffonesalduista obfects bydforwerdwemer said repair
corgretion, £needing, angdsaid ferywayd;eyrar correctio ”E%%Ceo‘jx'r%gr 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 recanstryct 35 said data object, and said network .
elg%ecn%rc%rﬁgristgs %e%%é%@%%%@%@%’ PEFIEBS0651 G4 Petwork

10 foreleternining, dtiieastpestally basedtomsaidssignaledarepaitted data
inforsmation, how many repairdata_packets need to E’Sdt@é‘:%ﬁ“té%%{q%%%'d
specific receiver in order to enable it to retonstruct said data objéct,

meanS 1o hehbFitR s Ao repedarapackets santemetps foenerating said
transpittingcseid repaik cloda pasketmatleastto said spesificyeeeivel g error
Ac%]gﬁq‘jrelgég anfuegtge{)gEgerred embodiment of the network 1.0 element

of the presen? mven%on, sdid transmitted data packets are related to data

15 objects, and said network element further comprises means arranged for

generating said ‘ ‘
It is further proposed a receiver in a system capable of

point-to-multipoint transmission, comprising means arranged
for receiving one or more data packets that are transmitted

20 from a transmitter to one or more recelvers, wherein at
least at said receiver, a reception of repair data packets
is required, and means for signaling repair information to a
repalr server in order to trigger a transmission of said
repair data packets, wherein said repair information

25 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

30 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 is required; and program

35 code for causing the receiver to signal repair information
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encoding. 15 It is further proposed a receiver in a system capable of
point-to-multipoint transmission, comprising means arranged for receiving
one or more data packets that are transmitted 20 from a transmitter to one

or pore receivers.Jubersin At lsaskat sajdaecejyer. areceplion of Lepair o ¢
data packets is required, and means for signaling repair information to a
repait SeRfdan ordertd #RoEF atrafiififesich 6FsHid Yepairdatd padkatst on
wheseinrsaid sepaif infosmation: 25 eomprises infarmationr: related-tostheni t ted
number of ransmitted data packets sorretly recelyed 2t said receiver. It

is further proposed, a so ware application executable in-a receiver of a
system capable of point-to-multipoint 30 transmission, the software
apﬁﬂ@%@’fﬁ%ﬁ%%ﬁ@&%@%ﬁ%ﬁﬁ%E@HSEBQ the regpiVMerto [ecsiMen

one or more data packets that are transmitted from a transmitter to one or

)

mETEYELEIvers WREETH T IS4 H BRF PaeiVet?s reteption Ut répait medum,
data packetsris tequised; archprggram 35 code for causing the receiver to

signal repair information 'NO 2006/013459 PC T/IB2005/002411 to a

repair server in order to trigger a transmission of said repair data packets,
whétefresaiddephlteinfornaior compHses mfemaltion reldteédas thpparent

numbeyl effransmitied: datp packetsoarreatlydeceived at saich recrivers F

The software application may also be a computer program product,
copHEing progiaint £BaL that is stored on a medium, as for instance a

memory. 10 These and other aspects of the invention will be apparent

Brief Description of the Figures

In the figures show:

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 repalir server;

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

system according to the present invention,
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hereinafter. Brief Description of the Figures 15 In the figures slﬁ)géviz:olg?éqo é:m
A schematic illustration of the encoding of a transport object into a series

of data packets according to the Raptor code specification for 20 MBMS
file downloadw Fei%. Zla: a sg@erga%ic spée%%rgaggg I?; n?iQOinE:EO'm'urlti%%i@%
system according fothé preéaenjt mvenjiion, wherein data pa@f?éts are”
transmitted from:lee2® transmitipetold plurakityssfreceiverst Fig. 2b. a
schematic presentation of a point-to-multipoint system according to the
Epresent invention, wherein a specific receiver signals back repair 30
infbrmation 16 EPEFISEVEr; Figwstad schématiBprésshtafidn of a
point-to-multipedei sysignuaceokskng ta: theapreseapivenianald Wets in
2006/013459aPC(;r11\1/J\C/g%g§4g)19 Jéllj.lo\{vrpgr%insfgrgﬂpair server 111rani§<r>nig§h(53
repair data pacﬁ)(e%s to a specific feceiverdh |g.E§C: an exerﬁp ary
flowchart of ®@nfethod fonGrecedving data packets and repair data

packets in a point-to-multipoint system according to the present

invention. Detailed Description of the Invention 10 As an initial remark, it
mhould be naiedthatthersubjeethenattersefithe introductory part of this
patent application may be used to support this detailed description. The
Fpresent imventon propades that shfowhdtioe relateditchat the subject-

matter of the introductory part of this patent application

may be used to support this detailed description.

The present invention proposes that information related to
the number of data packets that are correctly received at a
specific receilver 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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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 20
paiicutarbedfficiont feled-ack of irformationhat enahles dheﬂﬁ@aié:acoding
sery: teymine whjch repair data packets. ne gbl;o be transmitted to
sa%lgsép%cﬁ?b ?;{er::lei\iér.?'h?s %B;)%p)%gc%ipsbgar?%ﬁ%r@ Lenee]rfi%?%& witen'€did
daRepacicets 2dre garveratedbyFEC ertodinmrotitansportbbjectsdiairatenay

254essicodes suehasdel sades ok saptoy codas Big. drsehematically. 1 qq,
depicts the FEC encoding of a transport object 1 of size 3 MB ( a typical

sizeFol MUMEiIE FENRARRIs) B Sefgéndel oPR & itoding packets 3-1
.. 3-N 30 under usage of N encoding keys 2-1 .. 2-N, wherein this FEC

enecQdi §ngd 0 the Raptor code specification for MBMS file . _.
dogv%%og%r%g{ege%sGPP%E%ﬁfaﬁonl?dé:é%Zl- 40 qﬁa%%lr 6de dentified by
Speciffchtiori B MBMSHiledowitioad 0 S A4 #Brad W 2006/048459rt

P(&#H82005(00241; Menteal,:canada Mayl 721,2004) Parts of the
ackets 3-1 .. 3-N obtained by said FEC encoding (in

encodin ned ( , ,
pa?néii‘fé(’]% né S mbFE Bt s Bnlddivy sy boI8 3BT Fray theR Ferion, which
instandelsetvefas paylpad fmFLLAEE@mamck@tSFs@s_wm hendiseussedort
in more detail belowy, The transportobject 1.in %%{c%" ¢prgan he, 0<16
identified by a TOT, represents only one of a plurality of transport "objects
that18 ¥R nGifed froim ENeaRSAREETI® P1oPhsrality clmeeierds withkral44

trapesAygsionsassion, sykish s identified 9%@&%&%&%@@ Otﬁ?lg&%ﬂe&h%or
U%Q%EQQéOggggﬁjfégqn%%*¥%8i%6?PU?§%—5§22. Each source block

10-1 .. 10-16 has a size of 32 bytes times 6144.

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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WHEP&iR &EN of these source blocks is composed of K=6144 BZEHpR905/002411
source symbols, which are exemplarily labeled for 15 source block 10-1
as 100-1 .. 100-6144. Each source block 10-1 .. 10-16 has a size of 32
bytes times 6144. FEC encoding of this entire transport object 1 is

acRievedr 5y aRiX rAbRipibation dethertrtanspor objectuditd Al 2@ XM, the

matrix:the golumps of whichsare compased. of %%aé&é%”a%%”%%di”%agh

kegs, wherein a "1" of an encoding key is schematically depicte | as lac .
aréA BRA"A Y0 PR CEGenhaticdi desietsras Whitebareas Sald-NegiffieRentreadily

encedngtkeys miay for instanee: representBinasy pseuda 25¢ARGRL 04 ng
chosen. Said number N

c m ually well be more deliberatel
> O?E?J%g}éggr%c'og%%%%e?g %\s%la%lecrot anK Bhd %été%iﬁé’?ﬁ%sfme%e%rlé
oVRTREAd \WithyibrebSing RS Heec 307prabability of eorredt reconstruietien 30-1

of xhegmpombjeﬁ%ggﬂ%t f-af engoding symbols 31 ?é”"é'ee that
increases. 20 WO 2006/013459 PCT/7112005/002411 By pertorming the

above-desthised hatrix futtipit afiBh 3¢ enbading packeresiss. GENsource
arelobtainke wherein eachy engoding-packetis @f gilrmeng'gﬁﬁa?r@g_gs. |5t

il fropn_the different shadings applied in the encodin
e Aot e Sopbten DI e entaHiTg SfboRource
rédpeetivel) ¢ g2 eAcBaRgPatKets 8302 130-16doréneading symbiol $-key 2-1

It can aisn beseeansthat gneading:synabel 30-14s influgnced by a'gxid
eleme.nlts o{ source block 10-1, but only by encoding key 2-1. Similarly, 10
encoding 1é‘yi‘?fbo{f -2 I HuBREEG By RIKERMerts of sodrde BRSckpg-puded

and.tendgdingl key 281 Therefores encoding.keys2:, respectively.

15  Therein, including does not necessarily mean that the entire

binary keys as depicted in Fig. 1 are included into the
encoding packets. It is more efficient to idenﬁify the
respective encoding key 2-1 .. 2-N by a respective 4 byte
identification, which, for encoding packet 3-1, is

20  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.

25 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

30 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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encoding keys 2-1 .. 2-N are included into the N encoding packets 3-2 ..
3-N, .respectively. 15 Therein, including does not necessarily mean that

the entire binary keys as depicted in Fig. 1 are included into the encoding
pagkeioltbss mokerefficient be iderify tye agspeetivesencodiog key 2t also
2-Nwia tespectiyed byte Jelentification, which, forencoding packel 31,

is 20 exemplarily illustrated as key 31 in Fig. 1. Said identification may for
inSIAREE TElate fo i dttdd Bf Loshiftvepisterthab Rts itk ireatethece
reguicedt encading keyaon sislar 25 Hi'c&tﬁq %)gal eaphieﬁfi_ﬁsii%ﬂaﬁﬁet
3-i epengls on one_encoding key 2-1 should not cause the

im%%ggs%rc? "thnafptlnéi1 Sdé”c%%%léné) 5%02&%%{ of an’ gﬁfﬁrjen%ﬁégsfm Fased on

a I¥vglé ankadifg pdekstdiodd Behpossiblerdn factpapoan bebseen fioman be
Figeldhedpformation of one source block 10-i 30 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

cdtiess apdeastiis Bacodingpackets haveds Qﬁs@meﬁﬁﬁ%mﬂf@%s codes on

r in re than K, for .instance all N encoding 21 WO_ .
542 AT o0 D0BS Syl iAo i VR Uty B e The
detOHiTGE Pialise rfadilyisderthat,cohenendugh (fhorethar Kymbols each

encocing packets are-ayailable far decodipg, Botonly alesowGs blogk .. o
101:}1 but all source blocks 10-1 .. 10-16 can be 5 decoded. Thus when
m6re thar K &icoding PabRétsSrECa7afA0IE fBPd&cIding spRigitirall N

tramspoif objees dkearsbeoreconstiyctesl. be able to reconstruct the
transport object 1. Furthermore, not even a certain sequence
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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transmission channels. When a transport object, the source blocks of
which are composed of K source symbols each as depicted in Fig. 1, is
encoded into N encoding packets, the receiver does not necessarily have
to receive all N encoding packets correctly to be able to reconstruct the

7BAARSFor Bbjatt 1. FlrthemitTE ARECETEI S CardinSdiferc@BF ires the
receéptiandofithe eneodingpadkets, ararredeptiontdfon temponally-adjaspnt-t

bl f i ts is requir u information inthe . .
o R SRR [ S BRCA T RTINS of e
siffigietie %6 explole2t tHe reddived dagp packelddrtheadetdding betheequired.

transpeKt 10biest. Timasswgdhat engual eneading packeis-are;available at
a receiver, it is thus sufficient, as proposed by the present 25 invention,

tSIGhEF thefulmbRr of 2Bty FéceivBd UalE Pallets SiHiched Pecause the
corasporiy totheaguater of carnectfie reeeived eacading:packefe tas

eqeh data Q%E%%%?ﬂ%@%r%’le ENeQNling packet as FE%O%%B%E"EZ 39?8&%)3 st

to a repair server which then takes care of the generation of furtr
eREodiRg 30 packeEs fiepnitBstal fadidstspmat, aftek ieiF EoRrest tter also.

regepsiopn enablestheseseiver te tecedersaid transpork objaet. Faid kepailiely

-re%ue%t, information, composed at least of said number of correctly
receTved 84td paERSts “forresponding to the number of correctly received

encoding 22 WO 2006/013459 PC:T/_182005/002411 packets in this
case)y Advantagaously iurther compnizes the, 1ok and fae JQILOAoW 1 ¢

identification of the transport session and, if there are several transport

oBjRetS ofthectandport object for-Rinichirepairdista patRétsvaRYeepRddusing

the same encoding keys 2-1 .. 2-N to obtain the encoding
packets 3~-1 .. 3-N. It is understood that, if each FLUTE
data packet contains an entire encoding packet 3-i, also
complete encoding packets 3~i have to be generated by the
repalr 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 receilver’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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transmitter. This may be required because the same serveF}C‘nTe/&/Bé%
preferred repair server for multiple transmitters. In such a case, the repair
request may have to mention the IP address of the transmitter also. 10
Thus the IP address of the transmitter and the TSI uniquely identify a
ResSRRCTTERY. 1, TRy BHtie trahspoftiode s §8gePted s isturée
Diocksa10-dn. 40-1havisieh are jeintly mncoded using 15 the same rLuTE

dj s 2-1 .. 2-N to,obtain the. encoding packets 3-1 .. 3-N. Itis
Cﬁ%%%ré%% %%at,rllf gg&\eﬁaﬁ'é)eda%lpeackgt (]f%il’%él lsft n J‘é%ﬁre%ﬁc?&ﬁnﬁlc’c}{

{PeekePsdiarRe compidtersnicuing pack8sd:i Al Heigenssatediby
HBadepaisaivenin 6ase ahadepairrequestofthe spegific 2Qreceiver .

due to missing data packets. However, the segmentation of the fransport
BiSHE ihtd Sbur&BlotRs TR %a&lﬁ?ﬁﬁt&‘@%oﬁ@‘ﬁ?é%ﬁoﬁ&éﬁtﬁté on of a
Hecotling: withrsmak fast memery-aidhereceiver's deseden .6x the.a gy

ver memaor ly needs to. hald the encoding symbols 25
({:%%r%é;%?n %%gtcoeégee %o%%?o%%ﬁ a ﬁ%}é?qﬁfdre &, the g&e%/c’o%e? &y ver
frepeheihaisambasteps in iecovetingtéactsBburcé bloek sbecauseit then of

wlecades:itm;ancodiag symhols al sty easly the same psiiong I
the received sequence. 30 In contrast, if each FLUTE data packet
FESHiSins i 8hicodifly SARbBERBE InstRATE S0 PIFigRiY o BREades new
cencoiling packet (for festanne 3sbiit &g Bh)nly,d8 Case i & $RISSGL he

r%@gi@cbg% Oq_%é @irggaiibra,d%tg epc?iée%?t containing an encoding symbol

instead of an entire encoding pa has to 23 WO 2006/013459
FCT/1B2005/002411. be generated, However, this may require the

r&dditienglource file is so large that it does not fit into the
composite-source~block structure shown in Fig. 1, then it
may be necessary to segment the source file into more than
one composite-source-block structure. In that case, the
repair 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

repalr 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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In order to be able to identify the source block the encoding symb

relates to. Each FLUTE data packet 5 header then for instance contains a
TSI, TOI, 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

TPy rReeN B F YRR data Packets; ThE SHRERCHREERER fliftfierfiagP ted
havente ipchidenthei SBAhafithe.source block of 10 the transport object the
encoding symbol in the lost data packet refers to. The repair server then
only generates new encoding symbols for the source block as indicated in
Fthe - réjraiginfermatiore by thié SBINN1 5 Hethé wotirde fiklis soiangets it a
dossRatitdntothe, gompQsiesseurcs=blogk sgugiure shewnn Rigpbi nt

then it may be necessary to segment the source file into more than one

GBI SBHrAEBRTK StrUBhire® IF hEt AR th FEFaI Ted st miayd a1t

diaueitnif Chige-ihiescanmpasitessodtiong0 peckestructurenlDyalsos Baghe

ETELata packet header then, forinstance. may contgjn 18, TOI
omposite- , anda Ef«% |8entif?er, and in case of Toss or incorrect

treepplion tefda Fo UT B dake patketoin additiblias thé nlmberof Already

correctly received FLUTE data packets (which corresponds to 25 the

number of correctly received encoding symbols in this case), the specific

TRReverRE My hSRA R heRiicPthe Cothpasie- SBNCGF the'Sourge s ©/
fllock of thetranspert Dbjecinthte, eaceding symbod ik theslest EbUJdndata:

t%%%kei %effélsp%%ﬁ!&‘eﬂ epalr se r‘éee“c%'}‘%‘kmg}{&.“%g%nﬁ@t%Qe%’ee“c."ding
symboils for the composite-source- ock as indicated in the repair
Jegbiesbby tite Compdsite-SBN. Bath abolve- mehtiénéd pdssibilities of
Hpsarposaiinggither dhe encoding,symshels elrn entirecereoading pagket or
fgg¥ance be stored in the memory 41 of said transmitter. In
order to be able to transmit said content, coding and
modulation of sald content is performed by a modulation and
coding instance 42. The operations performed by said
instance 42 fulfill the reguirements imposed by the
different protocol layers of the IS0O/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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013459 PCT/1B2005/002411 single encoding symbols into

\ﬁldil%ﬁlr(%%g??packets are targeted by the present invention. Fig. G4§rI8002411

an overview on the functional components of a 5 transmitter 4 and a

receiver 5-1 in a point-to-multipoint transmission scenario where FLUTE

data packets (carrying all encoding symbols of an encoding packet or

only a single encoding symbol as payload as discussed above) are

transméted. toza phuralitywofirebeivers dek i.cde8ed iFhekanstiitietrdce iver

colpppises AN ipfeIfAce 40 9 aqeiork . facinstance ieiniginet and,c. 5o,

thus has access to content that is provided by that network and that is to

bédistrikiited ¢6 saith-feceivies il 5t3 ¢ a2IB b dedstiguitvasence 51

sessien.caHeh coptent $hen maysisninstance he stred g the memani4i;on
of said transmitter. In order to be able to transmit said content, codin

@ Smddtiation Sfsaid ToRtent i pefformed By & hidddatiorr &R dm88%‘ﬁwﬁted
instaymcel 42 aThe dpevationstperformed byssaid 20lHnstande wvi2=fulfdktheLuTE

resttenenipdmposed oihe, ARCALBIIEAL BYers l Med PO <or

protocol stack. In particular, generation of FLUTE data pacizetsaga

oRPPEE EficEing T taPspoRThjEotsHEVam edcoig spmbets Bk FLUTE

pawl?@g (Bj}?hfiéﬁggf%@ SQVf@E?é@ﬁé%@t@fiﬁkﬁ@f%ihgfgfé{g%%Qﬁtéﬁft it is
t initi t ields of the ata packets,
P (o Pt T S T O AP oy 1658 T80 16 BReot @

containi
casent eatede8s B G agntothing eorrespdndimngitocar4 doytel ke ddettifier

apd possibly a5, SBN), areertqrned, in this.insigneg 42 30, Instance 42

then outputs modulated signals that are
buffer for received FLUTE data packets and, if enough FLUTE
packets have been received, performs the decoding of the
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 tranémission 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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weensguiiesdy instance 43, which acts as an interface to the w

S or
wire-bound (e.g. optical) transmission channel. All instances 4%%@??22?35/0024”
and 43 of transmitter 4 are controlled by a control ani _ 44. WO
2006/013459 PC'1'/1B2005/00241 | At receiver 5-l, which is considered
as, spsc%cific re%%lver here, the modulated signals are received via an ‘
instance 50 and them fed Hto & demodtiIdighE ddcduifg ffstance seeived
5 thetfupetioreelly correspondsitothecoding: and seoduation iastaRse A2l v an
ofdransmitter ticylar odulated. signals are demodulated,
ar%é?% irs]?!tgﬁ?eﬁ?erllcrlé \%%%%%r EI%PJ%F% a%a% packets are corredily raanved gr 1ee
NG Fris Hiay forefistande betictbatsisher by srotocob layeks beldvthe
FEJBECHD layerdyxmeans of & eheckspgr ok similap tachniques, [§ S, +
d%%ige% that 3 FLUTE data packet was received correctly, a counter 510
insaid stance 31 i5 Sicreai&a 8 8id!  dentBaiafion Wicde iy repair
instamues5] mtsosservestasa rbuffeidor tecaivet-EL U EedatRdpacketsand g
if epough FLUTE 15 packets have been received, performs the decoding
of the 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

fusthericomnrises.a megiaten and/ geding-nstange 53 uith SR s —re1 6-
fubngg%alji:t as the %[% %o%ulation_ and codin%instar]ce_42 of transmitter 4,

and an inStancd B4that Acts &S an YEHEREE diettrinsfission channel.

Al fiidtdheds 50, 51, 52, 53 and 54 are controlled by a control instance

55. 25 Fig. 2b illustrates the point-to-point repair session that is

established petween a repair server 7 and the specific receiver 5-1 during
ol BfteFiHe (FAnsHTsSIGy®f dahe parReisas eeprRtbd ithRigT24a his2Been TOT

finished. Fadhishe number of correctly received data packets

(5432) are contained as repair information. The IP address
(or 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: subscriberlQO@provider.com
Content-Type: application/x-www-form-url-encoded

Content-Length: 56

numberl.mp3&mbms~rel 6-FLUTE-repair&TSI=1238TOT=456¢
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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object. if this is not the case, the controller 55 causes the generation Qf a
repair request message (similar to a NACK message) by the modulation
and coding instance 53, which contains repair information, for 26 "VO

200676 E345S PO/ BE0psI0024£F imsthritetReETS| HhelTOEaRe U berhich

of eorently seeeivedsdata.prekats asicounted by saidhcounter 510:and

poﬁssibl)i an SINN. The 9 .__elratiog of staid repair request message may ‘
use” an at Isast partiaiy ditferefit'protocol StESE S8 the 5 tofbicot thck? memory
thdtis uiseidifor spid pometoenultipoint tiramsmission] fersnatanceETPon and

me»s@en@s%éaagégpgi%éegu@ﬁgmsg%aeqmyafgéén%”g%éag%

the following shape: 1

littP AT R bére tonfghedtridhiciurfibér FpSnems-refb- U TEPair

repair@dS|a123&bt-=4b68NwpRxedRiatss5432 BTAHRA 7% In this GET
message, the repair server, the TSI (123), TOS 15 (456) and the number

of correctly received data packets (5432) are contained as repair
inforAtation, THedP dddréss i(ordURh} obthenMUMS weeveri(ransayiter) server

could alsashe includeskin the repajs request message, 20.Alternatively,

other HTTP methods such as POST could be used to request the missing
ddta Fckets. For eXanmIePHE FoliCwirRyiPOSTHREEsEGEEEGuRaRIMES sent
therGETgnessaga shawirs above. 28538 Tserver evaluates the repair

: i [ J. m:

1'£/¥>V\ga .Werlgsg%g:é)ng? Jr:nC%JH%I /HeT-Is—Eélc]iffcr:Oreceiver 5-1 via
subscriberl J@Sprow er.com Content-Type.
apglicatioandwinidsminrisehicodediny data packets need to be

generated and transmitted to said specific 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
repalr 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 kevs
and generates the corresponding encoding symbols, which are
then embedded into FLUTE repair 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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numberl.mp3&mbms-rel6-FLUTE-repair&TSI=123&TOI=456&
NumRxedPkts=5432 This repair request message then is transmitted via
instance 54 to the repair server 7, wherein it is received via WO

2006/013459 PCT/182005/002411 instances 70, demodulated and

decoded in instance 71, which provides reverse functionality to instance

53ih theispetificareceiver 51 aritk ifmebessand iss stpred sn memennh 72y the

S@g(ﬁ@@aiféﬁ@ﬁeﬂ: 7d%$%&99%@@5%&@ nﬂ?]%'ﬂa'}%’léﬂgeé C\?Pg]ginsta[?ce 50
instance 73, a transmission instance 74 and an interface 75 to a networ

6. RIANSRATL BT IRE TEFait "sdiveE AR BoRtrollcdl B Begahirst instanceata
76pddmally, kg 2edepicts-thacsegnaricwhesdhe repair semvered@dgh FLUTE
transmits FLUTE repair data, packets to said specific receiver 5-1 in

recs%sc%r?sg fo ggi Srecggirrree]aﬁjégt r%%e%asaﬁgcsﬁé%%psmﬁﬁéf.ezéef‘&thqg BhCtLY
repairseYest-evdlgatesaherepairobffortnation reeeived drom the specifi said

recaiven ek vigy HLEP <ad determings hoymany data packets need.to

be 15 generated and transmitted to said specific receiver to enable It to
re@bASTrdct'sSiid transport object. The repair server 7 fetches said
transport object or portions thereof either from its memory or, via the

fram ghe network 6L and %ﬁrforr?]s an FEFC encod%g ﬁon said
[ I

interface,75 , ‘ ‘
tr%s%or? Zg%fgct%r%%r?sxt 1eFeor ds ustatediin Fg. T t3obtan -

ermm%géymbé@ma@@@wasmwommm@ﬂum repairtddta—
pagkets Juherein pitherone or severaliencoding symhols may.be used-as, ; o

payload for the data packets. The repair server 7 may for instance '
de%/%Fmﬁ‘Pe A TUmbeF M-BF 58U B rapai Hate patiets foPeagterstion of
TO4 aadypossitly SBN) objeatbasedon thesnwmbet obsokwins ohthe data

U%ﬂ%%%%s as transmitted by a transmitter 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 repalr 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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woohjesb b{yariable K in Fig. 1), the reception overhead, and the. f
correctly received FLUTE data packets as signaled by the specﬂ]::]th 9@55(%2111

receiver in its repair request 30 message. Then the repair server 7

generates a set of M keys and generates the corresponding encoding

$) Igola,lgvl*g%h re_then embedded into FLUTE repair data packets ,
(é?i[%er as one %gr%%%grgluén c%d%r?gcqsiy% ois ?%o%%%atgg and transiiftet®rasr
107 saidPsp&citie redéier. Browimitistandes 7@ahiie@8 WA L enough data
2006/0134p9RCTHB2005/00241 1, Atsaidyeceiver Sl themodylated | |
sgnals cc:iontalnlng the FLUTE repair data packets are then received via
(RSt 568 Marid Ber? Bfocessed in instance 51 to determine if a data 5

packet has been correctly received or not. If enough FLUTE data packets
g%epfg@g%t@i% ckets have been caorrectly received, the transport object

can be.reconstr%c?éﬁsb?/ggg% f%es gr%e% %E%/aan%dogt%re(}' iS58 Emdry §oerred
fRIaRRBEProcedsing o0 Hig 18 depictslahtexeniplansflewehart béanat ive
mepgoder veeaivingiala,packets akadeeelvasing poinito, multipoint, 4

?é?etem.tln a first step 801, a packet counter is set to zero, .for Instance in
orth stAR thE Focdiftioh"Br £5 HREL Patkee F8lated Td atHew traFepoithe
objevt. Enen gata- packetsas transeyitded byiatrapsmitter to a plurality of
receivers are received in a step 802. In a Step 803, itis then checked if
each single received data packet is correct or not. If this is the case, the
packet counter is increased 20 by one, otherwise, the increasing is
skipped. It is then checked if the transmission of data packets is finished
in a step 8C5. if this is not the case, the method jumps back to

30




step 802 of receiving data packets. Otherwise, it is checked in a step 806
if enough data packets have been received by 25 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, &OYD WISE
repair session has to be initiated by signaling 30 repair information, at
least comprising the packet counter and possibly an SBN, and
advantageously further comprising a TSI and TOI, within a repair request
winessade tg a4 g@'r Se[ver. The repair server then starts to transmit
—rErpan—da‘ra-pagze‘rvéiase' d on said signaled repair information, so 29 WO
20061013459 PCT/1820051002411 that the receiver jumps back to step

1802 0f receiving repaik- data gackets. This proceeding is continued until
enough data, packets have been correctly received at said receiver, as

~chedkedin 'stély 80655 The'iention Hasheerfdeschibet dbbié by meéars 2

of preferrech iambadiments, dn should:e neledithan Hreraane alternative

ways and variations which gre obvious, to a skilled person in the artand .
can BeIRpleménttaRithout BEGERAG HoM e To g@op]eeﬁ‘ﬁ&' st offiect T
appended €laims £36 41 @ Y2 valSi= Whatis Glaimgd ispdcA methedceiver
comprising: - receiving.one or more data acﬁetg transmitted from
tranSmiter 16 HhEbr Forb REaverts RS Sidratig hapdir icrhidtion™® 2
fromratdeast orerspecifin order to trigger a transmission of

said repair data packets, wherein, for a forward error
correction encoding technique used to generate said
data packets from a data object that is to be
transferred between said transmitter and said one or
more receivers, reception of a minimum number of data
packets is sufficient to enable a receiver to
reconstruct said data object, and wherein said repair
information comprises information related to the number
of transmitted data packets correctly received at said

specific receiver.

2. 'The method according to claim 1, wherein said repair
data packets are required due to loss or incorrect
reception of at least one of said transmitted data

packets at said specific receiver.
3. The method according to claim 1, wherein said repair

data packets are required to reconstruct at least one

of said data objects at said specific receiver.
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receiver of said receivers, at which specific receiver a reception of repair
data packets is required, to a repair server in order to trigger a

transmission of said repair data packets, wherein, for a forward error (| ovp wise
correction encoding technique used to generate said data packets from a
data object that is to be transferred between said transmitter and said one

or re receivers, reception of a minimum nymbey of data packets is

47 . . .
suffri?:?é%t rtnoegkllé?b e%cr%gglgépﬂ)a}gcgr?;?rlu%t ialdw Xt4 Bbject Hhd Whérein
saidaepait tinfermation copprises dhfpemation eelatedite the numbed ofepair

ransitted data packeta cormectly Iecaived at said specific recsiver, 2.
The method according to claim 1, wherein said repair data pac?<ets are
requiredRdiRCtotlos® vemEdrrect reception of at least one of said
transmitted data packets at said specific receiver. 3. The method
according to claim 1, wherein said repair data packets are required to

S reconRfruREatiedstioie” b said deta ©bjeldts At saidt epedific Pedeiveta B2

LLOYD WHSE 4+ Ehe mathed aceerding tosclaim: 1 whetein said datay o o 5
objects are transport obé'ects, and wherein said repair information

compfis8s BRNdertifitt 6PSAE bi SHid°FAREHSTE Ebjetts! 9eThé fidthogf one

accerdingstocclaiot i whereim saidrdata ohjeets are pertions @&@@@E??Einding
objects, and wherejn, said repair information comprises an identifier o

one "6F &5l PbHions-Hrd an identifier of the corresponding transport

object.

6. The method according to claim 4, wherein said transport
objects are related to a transport session, and wherein
salid repair information comprises an identifier of said

transport session.

7. The method according to claim 1, wherein said repair
information comprises a number of transmitted data

packets correctly received at said specific receiver.

8. The method according to claim 1, wherein said repair
information comprises a number of transmitted data
packets not correctly received at said specific

recelver.

9. The method according to claim 1, wherein said encoding
is at least partially based on encoding keys that are
included into said data packets and repair data

packets.

10. The method according to claim 1, wherein said repair

server determines, at least partially based on said
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6. The method according to claim 4, wherein said transport objects are
related to a transport session, and wherein said repair information
comprises an identifier of said Lransport session. 7. The method LLOY WisE
according to claim 1, wherein said repair information comprises a number
of transmitted data packets correctly received at said specific receiver. 8.
The methggggcordir%to clgip 1mW erein sg\id repair information

comprises a number of transmitted data packats Hot¥ort &R rec8ivea at
saidspeletfics receder.t@ The metheohacterdingdo staind kpwhereincsaid

encoding ;is af least partially based an,encoding keys that are included
into said &ata packets a%ﬁ%greﬁgirgdqa% %J%cl%&s.gio.}y?ﬁg rﬁﬁ%ﬁ%&%cé&rﬂ?ngdata
to clahi a¢whetsin saittrepairaservee detormitresa apleastpartiatlyl based

on sajd: 32 k1 Dyp WisE-,signaled sepajr information, how many repair, ,
data packets need to he transmitted to said specific receiver in order to
enableSttoireEorstfifct $8itl-data object, generates said repair data
packets and transmits said repair data packets at least to said specific
receiver. ii. The method according to claim 1, wherein said forward error

L EorrdBforiR 't Fehst paftialy skl ohldd T Lleodd: 928 Fhe frdthodorward

accardingrtocalaine towhereinssaid foruard gHereyreciiondsayleast 1y 1t
partiéal(l)lgé:)ased on a raptor code.

12. The method according to claim 1, wherein said forward
error correction is at least partially based on a

raptor code.

13. 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.

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

Delivery Over Unidirectional Transport protocol.

15. 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

repair server.
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13. The method according to claim 1, wherein said transmission of one or
more data packets to one or more receivers is at least partially contr
by a session-based protocol directed to unidirectional point-to-multip
transfer. 14. The method according to claim 1, wherein said transmission
of one or more data packets to one or more receivers is at least partially
ntrglled by the File Delivery Over Unidirectional Transport protocol, 15.
1%?’@ Er%‘é%hé“ gg&%?d%%%%rc%i%?1\,év(\)/h8rr1egilr%‘@ai%i 'sié’ﬂ‘eﬁi’ﬁﬁPSf Ad fepaif a1 ing
inforofationaiis pedpamed imd poirtidopoint sessidre betweaenrsaid specific
recejver and qj r ai%erv[gr. 33 LLOYD.OnSE_16. The method
accor f?lg to%s%m 1,%/\/her%in <hid %%genﬁﬁr% ik S,Safé3 Jrre;l;ajfro i%?o??n?ation is
at least partially controlled by the Hypertext Transfer Protocol. 17. The
1methorbaceording ta claimdg,gvisteln e SEE or 0BT methpds afahe,
Hypertext Transfer Protocol aré used for said signaling of said repair

inforRtation I8 Tha rﬁéth@@%débﬁﬁﬁ@W‘élaﬁﬁiﬁ&ﬁ%ﬁeiﬂ@@col are
trans/pisgionof said repairdata packets from said. renair serverto.said
specific receiver is performed in a point-to-point session. 19. The method
according to claim 1, wherein said system is a Multimedia Broadcast
1Multicast SysteBHaccording 10 thestandargds of the Thikd Generation

Partnership Project. 20. A system for transmitting data packets, said
Sygéﬁ@ESW$ﬁ§map of sdid repair data packets from said

|
?Ji??t D WISE

repair server to said specific receiver is performed in

a poilnt-to-point session.

19. The method according to claim 1, wherein said system is

a Multimedia Broadcast Multicast System according to
the standards of the Third Generation Partnership

Project.

20. A system for transmitting data packets, said system
comprising:

- a transmitter,

- one or more receivers; and

- a repair server;

wherein said transmitter is configured to transmit one

or more data packets to said receivers, wherein said
repalr server is configured to receive repair

information signaled from at least one specific

receiver of said receivers, at which specific receiver

a reception of repair data packets is required, to said

repalr server in order to trigger a transmission of

sald repair data packets, wherein, for a forward error

correction encoding technique used to generate said
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- a transmitter, - one or more receivers; and - a repair server; wherein
said transmitter is configured to transmit one or more data packets to saidyy; WISE
receivers, wherein said repair server is configured to receive repair )
information signaled from at least one specific receiver of said receivers,

at which specific receiver a reception of repair data packets is required, to
said repair server in order to trigger a transmission of said repair data
pack%‘f‘s?%vi?e?gi Clot a forllafd B5F cBRetfidn ERESUING technifue used

to generateRaid 84 LQY[y¥¢n dataipackets omta datasehjectdhat iste ber
transrg%rlfgd bg'[cvgiel%neﬁasid trranggni teir ando§aid one ar more re eei\éers,f data
reception of & Minimur 'number-of data pacf(e{% is stfficient o' 8hable a
receiver ketetonstractisaid datatobjects aad Wehereinesaid. vepairt o
information comprisesdnigration [elgied o te gupiver Jtiransmited,y;

data packets correctly received a said” specific receiver. %i.nAn apparra@tﬁs
compidingnahéans eenfigured to irahsmitadnecor molexdatd gacketse number

fromactransmitter 1q one 9k More receivers,.and s means,configyred to. . ; 4

receive repair information signaled from at least one Specific receiver of
said FECEVErSC af Wkich Specific receiver reception of repair data packets
is required, to said transmitter in order to trigger a transmission of said

repair data packets, wherein, for a forward error correction encoding
21. An apparatus comprising:

- means configured to transmit one or more data packets
from a transmitter to one or more receivers, and

- means configured to receive repair information signaled
from at least one specific receiver of said receivers,
at which specific receiver reception of repair data
packets 1s required, to said transmitter in order to
trigger a transmission of said repair data packets,
wherein, for a forward error correction encoding
technique used to generate said data packets from a
data object that is to be transferred between said
transmitter and saild one or more receivers, reception
of a minimum number of data packets is sufficient to
enable a receilver to reconstruct said data object, and
wherein said repair information comprises information
related to the number of transmitted data packets

correctly received at said specific receiver.

22. An apparatus for a system capable of transmitting one
or more data packets from a transmitter to one or more
receivers, said apparatus comprising:

- means configured to receive repair information signaled

from at least one specific receiver of said receivers,
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technique used to generate said data packets from a data object that is to

be transferred between said transmitter and said one or more receivers-OYD WISE
reception of a minimum number of data packets is sufficient to enable a

receiver to reconstruct said data object, and wherein said repair

information comprises information related to the number of transmitted

data packets correctly received at said specific receiver. 22. An apparatus

for aPdystér CapaBR-Oftrdnshfifil Gie r ifsreiate packets Fomi g data
trangmities t@ one of ErETe receivers,said apparatus eQBRINSINg r=Means s i on
confggyred to.receive, repgir inform%j‘agn signaled from at least one

3 A VI R &t Wiiioh S pefiea o

spedific fsteiver Of 2aid redsivers
recedzer arreceptiarr ofirepai rdata pagkets i nequiredy eerdev tatigges ae

transmission, of said repac daia packets wherein, for & forward, error,
corréction encodlr‘?g technigue Usedto generate’ Said data packets fron a
datatobjectithatrisdo bet transferredbetweensaidtteansmitte sand! saigeorne

or %%rfereggiggafvé%%e,pt@g@é&mmg@ qumber of data, packetsis ..,

sufficient to enable a receiver to' reconstruct said data object, and wherein
saidrepdit tieformation Eomprises Iifoanatide related a6 thehumber of

transmitted data packets eogectly ferrived atsaid  specilicreceiver. 23, 55 ¢
The apparatus according to claim 22, said apparatus corrpri.sing: -
meahs torfiglree o Getethiine SatleastpartialR baseta bA SaldPsighaledumbe r

repairdnformation chew manyrepalfkets correctly received at said

specific receiver.

23. The apparatus according to claim 22, said apparatus
comprising:

means configured to determine, 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,

means configured to generate said repair data packets,
and

means configured to transmit said repair data packets

at least to said specific receiver.

24, An apparatus comprising:

means configured to receive, at a specific receiver of
one or more receivers, one or more data packets
transmitted from a transmitter to said one or more
receivers; and

means configured to signal repair information to a

repair server in order to trigger a transmission of
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data packets need to be transmitted to said specific receiver in order to
enable it to reconstruct said data object, - means configured to generﬂ g
said repair data packets, and - means configured to transmit said rep“ail("
data packets at least to said specific receiver. 24. An apparatus
comprising: - means configured to receive, at a specific receiver of one or
more receiverg pne or more dat% ackets tr%nsmitte(% from a transmitter
repair data packets, e reception of, whic 18 L?qulred
to said-orie or more Féceivers! and meanspcon(ﬁgured to signal repai
infolrwationitd & repaif Servee iredrder to wigges artransmissionof wd36-d error
LLOY. %%&'@foﬁe%%{%%%t%??ﬁc Stc%gqe feception of which s required, by
said specific receiver, wherein, for a orward efror correction encoding
techiigiie beatktgenerate saidldata padkets froled data dlsjebiethat is to
be yransferred hetween said ransmitter and said.ane ar, more secejvers,, .
reception of a minimum number of data packets is sufficient to enable a
recéiErao FEEGHSTRIES saitl HetR bbjeet, dndrwhdreiisadd Tepaie _Of data
infogpaation comprisesdpfarmationyelated i thenuraber; gt trangmitted
data packets correctly received at said specific receiver. 25. A software
applcationexetttabid it’a FedeivetPiHee Softdare ARSkEation ediprishre 1T

- pragrany-eede: for causipg the receivertoleceive one oF o datde number

packets that are transmitted from a . .
of transmitted data packets correctly received at said

YD WiSE

specific receiver.

25. A software application executable in a receiver, 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; and

- program code for causing the receiver to signal repair
information to a repair server in order to trigger a
transmission of repair data packets, the reception of
which is required at said receiver, wherein, for a
forward error correction encoding technique used to
generate said data packets from a data object that is
to be transferred between said transmitter and said one
or more recelvers, reception of a minimum number of
data packets is sufficient to enable a receiver to
reconstruct said data object, and wherein said repair
information comprises information related to the number
of transmitted data packets correctly received at said

receiver.

26. A method comprising:
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transmitter to one or more receivers; and - program code for causing the

receiver to signal repair information to a repair server in order to trigger a

transmission of repair data packets, the reception of which is required 'dtOYD wigk

said receiver, wherein, for a forward error correction encoding technique

used to generate said data packets from a data object that is to be

tran%ferred between said transmitter and said one or more receivers,
“receptioh 8F & mihitAu 1uriBef oF datif packetsisSufficie®o znable a

receiverienrecorstruct saickdata object, ard wheeeig saighrepair
_info&rréactioQVc:lonmpr:icsesgg@rr{]gggn r(rlgIléiteodntost:tge r?ug%té)\fr ogr%r%sniigggt one

data packets correctly received at aid- fecever 26.°A nigthdd

comppisingf 3¢ LLOXo| WeF. offasmitting: ore ok moye alatavpackets fremi fic

2 rasmitiertp ane- oL mors rageivers, AN regelving repajr nformation ;

signaled from at least one specific receiver of said receivers, at which

spedific Teéeiverreeptiot ot repaicdata packets i garpuired, tosafdnission

trangppitter j 05dar 1 friggey 2 transmission, atsaid repair data packets,

wherein, for a forward error correction encoding technique used to

genérat® SaiP daRPacRetShRePd tatatslsjeetithatisue @ transferredate

betwesnisaid transmitier andrsaig one 0l - Mose, regeivars feception,of a
minimum number of data packets is sufficient to enable a receiver to

reconstIEESHd Bt EhiBEC AnddikerbirPSaitl idiar inforfmaadn! one or
compyises idermationgelated ¢ thesRUMBEE minimum number of data

packets is sufficient to enable a receiver to
reconstruct said data object, and wherein said repair
information comprises information related to the number
of transmitted data packets correctly received at said

specific receiver.

27. A method for receiving repair information in a system
capable of transmission of one or more data packets
from a transmitter to one or more receivers, said
method comprising:

- receiving repair information signaled from at least one
specific receiver of said receivers, at which specific
receiver a reception of repair data packets is
required, in order to trigger a transmission of said
repalr data packets, wherein, for a forward error
correction encoding technique used to generate said
data packets from a data object that is to be
transferred between said transmitter and said one or
more receivers, reception of a minimum number of data
packets 1s sufficient to enable a receiver to

reconstruct said data object, and wherein said repair
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of transmitted data packets correctly received at said specific receiver.

27. A method for receiving repair information in a system capable of .~
transmission of one or more data packets from a transmitter to ongl*c%\' D WISE
more receivers, said method comprising: receiving repair information
signaled from at least one specific receiver of said receivers, at which
spegi}‘li%org%giv% arece tion of Sre%ié dartnaa@ackets IS reg%icrled, in order to

; vy .
trigger a transmission of Said: rapair data packets, Whetain for A forwarsmee ™

errop fcorrettion entedingdéehnigué esed to gereratey saidcdatacpacketssaid

frorrég Hata-object that is to be transferred between said transmitter and
said one or more receivers, reception of a minimum number of data

packets is sufficient to enable a receiver to reconstruct said data object,

o @ndwhereinsaid repair, 384 LAV Pl E- information comprises o ; 4
information related to the number of transmitted data packets correctly
recéiféth atsaid tsheeiicrebaiver. 28 Theldiraratus aeeordisg toodlaim

24, whergin said repaivdatgpacketscaredeguired dug £0 loss orincquect. « g

reception of at least one of said transmitted data packets at said specific
rec 2283 FkE B parat i afeatamgtd a2 £ \Wisdrein said repair
data packets are required to reconstruct at least one of said data objects

5 %thsaﬁ specific_receiver. 30. The apparatus according to claim 24,
orBif IRPgLALUS according to claim 24, “wherein said

repair data packets are required to reconstruct at
least one of said data objects at said specific

receiver.

30. The apparatus according to claim 24, wherein said data
objects are transport objects, and wherein said repair
information comprises an identifier of one of said

transport objects.

31. The apparatus according to claim 24, wherein said data
objects are portions of transport objects, and wherein
sald repair information comprises an identifier of one
of said portions and an identifier of the corresponding

transport object.

32. The apparatus according to claim 30, wherein said
transport objects are related to a transport session,
and wherein said repair information comprises an

identifier of said transport session.

33. The apparatus according to claim 30, wherein said

repalr information comprises a number of transmitted
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objects are transport objects, and wherein said repair information
comprises an identifier of one of said transport objects. 31. The apparatus
according to claim 24, wherein said data objects are portions of transportYD WiSE
objects, and wherein said repair information comprises an identifier of
one of said portions and an identifier of the corresponding transport
object. 32. The apparatus according to claim 30, wherein said transport
objetaretBfatet b & rahsHdr ¥eSS6R 1 HRd Wittersmi shid Resait ¢
informationeomprises an identifier of said transport session. 33. The
apparatus according to claim 30, wherein said repair information
comprises a number of transmitted 39 L0 Y DV 'i(R data packets
3dorréttly repeived @t sacspecificrreceiver 1 34 mT el apparatusi accosding

to cl%\@%%rwglrelrfem Sglglig;pag information co}mprges a '}u?%bg%%fmitted

transm

1 or om 1Ses .a e o r
ted data paé?(ets not corre%ﬂy received a?Sala SPeECINC receiver.

35. Tl apparahstaccordingao clairn124, neherevevisaid ercodirgpisat£ic
least partially based on encoding keys that are included into said data
packets and repair data packets. 36. The apparatus according to claim
24, wherein said repair server is configured to determine, at least

sBartialy based on said signaled regair infarmatjon, showmany,tepalr data
packets need to be transmitted to said specific receiver in order to enable
it toencoding is at least partially based on encoding keys

36.

37.

38.

39.

that are included into said data packets and repair

data packets.

The apparatus according to claim 24, wherein said
repair server is configured to determine, 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, to generate said repair
data packets and to transmit said repair data packets

at least to said specific receiver.

The apparatus according to claim 24, wherein said
forward error correction is at least partially based on

an LT code.

The apparatus according to claim 24, wherein said
forward error correction is at least partially based on

a raptor code.

The apparatus according to claim 24, wherein said

apparatus 1s configured to receive said one or more
40



reconstruct said data object, to generate said repair data packets and to
transmit said repair data packets at least to said specific receiver. 37. The
apparatus according to claim 24, wherein said forward error correction.is_
at leas- partially based on an LT code. 38. The apparatus accordind‘ﬁ? YD WISE
claim 24, wherein said forward error correction is at least partially based

on a raptor code. 39. The apparatus according to claim 24, wherein said

appartds RAGOfigiirétdrtoretEiveRaid oAé bY mdteedo ELOYEPWISAdakf 2@

packeis ai ieast padially uoderthe contetofa session-based-protecal
directed to unidirecgonal ﬁp,oint-to-multi oint transfer. 40. The apparatus

acchrainh o daify 24 \eharéin S&id"8pSaratus is configured to receive

said one or more data packets at least partially under the control of the

1 fle Pelivery.Qver nidrectiona) Transport protoggl. 4%, The spparatus
according Fdaim 52?, wherein said apparatus is cohfigured%o signa% Said
repapirforrhation. in & poibi-torpeimt sessiondd saidsepdir oserven 42ore

The rat rding to_clai herein sali paratus i
confiuad Srl said rooa informatin Uhar e contol of e ! 7
HypehextTraashis LPigtaco| 043 e apdaratisiaecotdifig 20 elaim 4.2,
whereinsaid, apparatus is configured to use the GET or POST methods
of the Hypertext Transfer Protocol for said signaling

41. The apparatus according to claim 24, wherein said
apparatus is configured to signal said repair
information in a point-to-point session to said repair

server.

42 . The apparatus according to claim 24, wherein said
apparatus is configured to signal said repair
information under the control of the Hypertext Transfer

Protocol.

43. The apparatus according to claim 42, wherein said
apparatus is configured to use the GET or POST methods
of the Hypertext Transfer Protocol for said signaling

of said repair information.

44. The apparatus according to claim 24, wherein said
apparatus is configured to receive said repair data
packets from said repair server in a point-to-point

session.

45. The apparatus according to claim 24, wherein said

apparatus i1s useable in a Multimedia Broadcast
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of said repair information. 44. The apparatus according to claim 24,
wherein said apparatus is configured to receive said repair data packets
from said repair server in a point-to-point session. 45. The apparatus
according to claim 24, wherein said apparatus is useable in a Multimedia’ "’
Broadcast Al Multicast System according to the standards of the Third
Generatjon Partnership Project. 46, The methqd according to claims 26 or
27, Wﬁﬁe#ellrﬁf Laid %r ﬁsgr%rlnss%’lo(f'ucgfr Snié 8r fior gtasﬁfék%%srf?)soﬁ)ef oF e
mor@hreceivers israttieast pastiallyecortirialied by-tbe Eile Delivery Over
Unidirectional Transport protocol. 47. The method according to claims 26
or 27, wherein said one or more data packets are transmitted in a

4 pulfirhediaeBioadcastiMultdcast Systerhaiaeerding torthe’ standardsiof theid
Third Generation Partpership Prajegt, 48 The apparalus according 1o, . ..o
claims 21 or 22, wherein said transmission of one or more data packets
to o€ &f IdrSrectivels isedtdsastagdrtialylcontoled dythe Bile the File
Deliyery; Quer,Unidirectipnal Transpostprotacol A9, The apparatus; |
according to claims 21 or 22, wherein said one or more data packets are
transmitted in a Multimedia Broadcast Multi cast System according to the

4 stanglasdsnetthedl hird-Gengratiop Pavtnership Psojset. 42 yherein said

one or more data packets are transmitted in a

Multimedia Broadcast Multicast System according to the

standards of the Third Generation Partnership Project.

48. The apparatus according to claims 21 or 22, 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.

49. The apparatus according to claims 21 or 22, wherein
sald one or more data packets are transmitted in a
Multimedia Broadcast Multicast System according to the

standards of the Third Generation Partnership Project.
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