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Point-to-Point Repair Response Mechanism for Point-to-Multipoint
Transmission Systems 5 FIELD OF THE INVENTION This invention
relates to a method, a system, a transmitter, a network element, a
receiver and software applications in a system for transmitting data
symbols, wherein one or more data symbols are transmitted from a
transmitter to one or more receivers within a point-to-multipoint
transmission session, and wherein one 10 or more repair data symbols
are transmitted from a repair server to one specific receiver of said =
Pebtervdiaitiiral porrPerpeiMadinsadeono B e REKRBYRD BRsTHEOn
INVENTION For point-to-multi point (PtM) services (also denoted as
Sbﬁﬁff@-many services) over 15 systems such as the Internet Protocol (IP)
multicast, the IP Data Casting (IPDC) and the Multimedia
Broadcast/Multicast Services (MBMS), file delivery such as for instance

nﬁg?éi VE‘I‘!TT&?T gia files is an important service. However, many
Fgﬁ#e%}%atureéwor de ilverlng files over point-to-point (PtP) protocols, such

3 190 . ar Bjoral (ETRLandibe Byaeietteiement
T@F’aﬁﬁgf%%%o éeﬁg%ecsotﬁ(%yrﬁ% , afe problematic for PtM scenarios. Irel3 smert. @

-Rarticulary theweliable, deliverysaf fles,denths: gupraniast delivennaidiles.

using similar PtP acknowledgement (ACK) protocols such as the

wheaBsmissign et Breiaaaid e -in datieasiole. 4 MR A006/01 3460
PCT/IB2005/002434 The Reliable Multicast Transport (RMT) Working

nfereupivihe Witeratiosiat-Enginrenng Faskrieenk=EEis, curderttlyréin one
the process of standardizing two categories of error-resilient multicast

otranspogpiotatalsyindbie dirstcateptyd ebabiitefsimplernetdenhthspaghc
the use of (proactive) Forward Error Correction (FEC), i.e. by sending a
reestain aseidnteaeieetmddntdatzothbtecanitelpaireesisienin
reconstructing erroneous data; in the
BACKGROUND OF THE INVENTION
For point-to-multipoint (PtM) services (also denoted as one-to-many éervices) over
systems such as the Internet Profocol (IP) multicast, 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 (P{P} protocols,
such as for instance the File Transfer Protocol (FTP) and the Hypertext Transfer
Protocol (HTTP), are problematic for PtM scenarios. In particuiar, the reliable
delivery of files, i.e. the guarantieed delivery of files, using similar PtP

acknowiedgement (ACK) protocols such as the Transmission Control Protocol

(TCP) is not feasible.



second category, reliability is implemented through the use of receiver
wdeatbagsi.e. by the receiver sending acknowledgments (AGK$)18%00s/002434
non-acknowledgements (NACKs) concerning received data.
Asynchronous Layered Coding (ALC) is a protocol instantiation belonging
to the first category, while the NACK-Oriented Reliable Multicast (NORM)
presocal belorigs 1 ihel secondicategoryr The RMTessInefniorks Ghanvipich £
these protocols could be_used include, byt ar, t_limit ireless
%u‘ﬁip%— %%852’5%8%?@%%%#%%%5 %Ei%gﬁsa%o Mobi eq(}ﬁcfﬂ 38
Tetecamnignidatidris=Systene@4MT$, dheludmrcthe GlobakSystefrefgpries
Mobile Communications Evalution Radio Ageess Network (GERANYand,
t%]g OMTS 'Ire?rselg%a%rgaﬁg Access Network (UTRAN)), Wireless Local ©
AtigzsN etvadrks QWILAN Digitdl Midieo Broddeasting R i sl BV B- 1§
networks ?%Q%g%%'x}ésie%%{@é@&aﬁi%zsé@%é@ygﬁs)( BEWYOTKS. o,
NACK messages are not generally NORM-specific, but they can also be

bsedsrrebrreclioR itPéther BR3BE0IS br 578ieneNor fistandd @ithcan

systems that-SURROF sessiansiiat aie-1conlolled by dbe FilgDealiyery the
over Unidirectional Transiort (FLUTE) protocol, 2 WO 2006/01346

PETABS008/0PABY FEBAFERR B drelto-ajFr&spbr oty et ©1e
f@@@scmﬂ f&@ﬁ(\@@%tﬁmﬂgmgpl@cl@, ltdy intesded ferifite deliveting
rom transmitter(s) to receiver(s) over unidirectional systems. It
SSEITRROHE Ahich k&S 1t s ﬁaﬁ’l@%%ﬁ%e 8%“%? ﬁﬁgme v

systems.
detais ohthey FL&HE peetodaltare discussed in more detail in the

CKs})
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Asynchronous Layered Coding (ALC) is a protocol
instantiation belonging to the first category, while the
NACK-Criented Reliable Multicast (NORM) protocol belongs
to the second category. The access networks on which
these protocols could be used include, but are not
limited to, wireless multiple-access networks such as the
Universal Mobile Telecommunications System (UMTS,
including the Global System for Mobile Communications
Evolution Radio Access Netwerk (GEREN) and the UMTS
Terrestrial Radio Access Network (UTRAN)), Wireless Local
Area Networks (WLAN), Digital Video Broadcasting -
Terrestrial (DVB-T) networks and Digital Video
éroadcasting ~ Satellite {DVB=-S) networks.

NACK messages are not generally NORM-specific, but they can
also be used in connection with other protocols or systems,
for instance with systems that support sessions that are
controlled by the File Delivery over Unidirectional

Transport (FLUTE) protocol.



publication entitled "FLUTE - File Delivery over Unidirectional Transport”

wolisERstfgaft) prepared by the above-mentioned RMT Worg,ie,g 5965909{
the IETF. The use of FLUTE is for instance specified by the Thirg% 34

Generation Partnership Project (3GPP) for file download in sessions of
the MBMS system. FEC may or may not have been used in such FLUTE

SeSsans: N any Lase, DL AY tecaivess i the-sessign candie pupaeiedda
receive the whole file when the session ends. To this end, 3GPP.is in the

greEe &8 8 BEfnirg P RsH it 868Sond wHeteim it deckivers drete

allowes-to,signahreguasis.far: ansmissions:ebrepair (@atasysbols, for
instance data symbols that were not received correctly by a re elveﬁ, to}?
EHEEF of FBgi SR NACR He SReih: Gricri Tolbher make
enoughi dataisymbols andithen tohe abie tiomeconiiucidhe towrddadecd:
content. In said NACK messages sad!d irepair data S)Embglsirgqgggd by

iy e cBRRF hdve T8 Best |C|§'r%ﬁ3y |deﬁtiﬁneo&,esodt%a frie repair server
ipablel toadietermirecwhichcd dtaIsyhtbots Hale tbdlel ramgmittesi-or
re-transmitted, When, a receiver is or, ir i R
RGN e g Ll DR RS
rebeiveraadttherregaitléR riier BlngviGich dive edquifed Fépdir-data symbols
are transmitted to the receiver. Although the data symbols are transmitted
in a PtM session, which is based on an unreliable protocol, as for

ifSante ethe O sek Biltadrant ProtbRsIf@IN®), BRETAE 55@pak datg Third
YRS ale rapsmitied-na PtB.session, whiehds based ema relabig oad

protocol, as for instance the Transmission Control Protocol (TCP), repair

difta S§FABOIR Sre CukfemtlAhiShEENGh tHe-Sama hebi P fofRatici 48

thedlatased in such FLUTE sessions. In any case, not all
receivers in the session can be expected to receive the
whole file when the session ends. To this end, 3GPP is in
the process of defining PtP repair sessions, wherein the
receivers are allowed to signal requests for
transmissions of repalr data symbols, for instance data
symbols that were not received correctly by a receilver,
to a transmitter or repalr server via NACK messages in
order to receive enough data symbols and then to be able
to reconstruct the downloaded content. In said NACK
messages, said repalr data symbols reguired by said
receivers have to be sufficiently identified, so that the
repalr server 1s able to determine which data symbols

have to be transmitted or re-transmitted.

When a receiver is scheduled for a repair session, a PtP
session, for instance an HTTP session, is then

established between the receiver and the repalr server,
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symbols. This header information comprises: - a default Layered Coding
Transport (LCT) header, 10 - an LCT Header Extensions section, and -
an FEC Payload ID section. The LOT header comprises: - a first section
with an array of flags, an LCT header length field and a Code Point field
for signalling the FEC Encoding ID, 15 - a Congestion Control Information
(CCl), - a Transport Session ldentifier (TSI), - a Transport Object
Identifier (TOI), - a Sender Current Time (SCT), and - an Expected
Residual Time (ERT). 20 However, repair data symbols should be sent in
the widsh dFfciestias sl taletBsreeliase dean sadilgddentityrtwenapair
data symbols and finish decoding the file(s) that were partially
dOWRROSAEA B GAtR) B PRiRFEE UHTEAUaS PAVPSkkErsRioThav v iRd@sed on an

incurred in the transmission of repair data symbols, which usually

reprEdants 8%‘%%&&%8??@”5%&8}}%@%@%&WQQb@/@ﬂAféﬁd the
PCT/IB20 5/002434 s bols ould t s be kept small to reduce the
PP PO TIRE WA @éﬁ%ge%‘r@ Wesreéﬁgi%n‘%%hs!rﬁ%ﬁée" on a refiable

S rMWéFX QEJFL aINVIk:T? %'ﬁl Tr}gg!(t)p]ere X IStrfqg eed fo f{gﬁ)& repair data

icient meth sys ransmitter, network gfe r?é%%?v
S%W%?sai’r%“&‘&tl%ﬂzlg ASYSIEM AR ARSMING data, %gilr%o' A g% tth8 flata
point-to-multipoint and point-to-point sessions. It is prop ose ame ho
UrapsmHing SR SYBPfrmation comprises:

— a default Layered Coding Transport (LCT) header,

-~ an LCT Header Extensions seciion, and

-~ an FEC Payload D section.

The LOT header comprises:

— a first section with an array of flags, an LCT header length field and a Code
Point field for signalling the FEC Encoding 1D,

- a Congestion Control Information (CCl),

— a Transport Session ldentifier (TSI),

— a Transport Object identifier (TOI},

— a Sender Current Time (SCT), and
— an Expected Residual Time (ERT).
Mowever, repair data symbols should be sent in the most efficient way such that the
receiver can easily identify the repair data symbols and finish decoding the file(s)
that were partially downloaded during the multicast/broadcast PtM session. The

overhead incurred in the transmission of repair data symbols, which usually

represents a re-transmission of aiready sent data



comprising transmitting one or more data symbols from a transmitter to

w&%&a OhDRIE receivers within a point-to- multipoint transmiss(ijggisﬁgfdggom 434
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erein said data symbols are furnished with first-type headers obeying a
file delivery protocol; and transmitting one or more repair data symbols
from a repair server to one specific receiver of said receivers within a

POIHGINOINtIRRAIT (SegsiaN. Yuhereit said enait datassyipRolsiase pr p
furnished with one or more second-type headers at least partially
FRSRTSHd SRR B dehivERPRIIGLdt "Said RF &t MAPRRESH it Biny
vyreless or wire-bound system, wherein data symbols are transmitted
from at least one transmitter to one or more receivers. Said
point-to-multipoint transmission may either be a broadcast transmission,
in which all receivers are addressed by said transmitter, or a multicast

transmission, in Whic -group of all receivers is addressed b
AR e SRR AU L ’

id"system may for 5 WO 2006/013460
PRT/4B 20257602434 tisstance 2 deployedrinithe €bhiext ef UMES had,

LAN. 8, WLAN, DYRAT, ol DVESS, At maydhgs ended o distibyley
content such as for instance multimedia files to a plurality of receivers.
Suid tramsmission dFsdidlonhelor ancrBdara symbolshaagbelidmeintead- 2
onmjeaectignglar, bisdirgetional ransmission linksy Said ifansmitied: n v
data symbols may for instance be related to content that is to be
tRP3FerpéFto said receivers. This content may be segmented and
processed to allow for the transmission to said receivers, whereas

It is proposed a method for transmitting data symbols,
comprising transmitting one or more data symbols from a
transmitter to one or more receivers within a point-to-
multipoint transmission session, wherein said data
symbols are furnished with first-type headers obeying a
file delivery protocol; and transmitting one or more
repair data symbols from a repair server to one specific
receiver of said receilvers within a point-to-point repair
session, wherein said repair data symbols are furnished
with one or more second-type headers at least partially

obeying said same file delivery protocol.

Said system may represent any wireless or wire-bound
system, wherein data symbols are transmitted from at
least one transmitter to one or more receivers. Said
point-to-multipeint transmissicon may either be a
broadcast transmission, in which zll receivers are
addressed by said transmitter, or & multicast
transmission, in which only a sub-group of all receivers
is addressed by said transmitter. Said system may for

5



said data symbols are to be understood as the result of this segmentation

w@%ﬁ&)&:{&gsing. For instance, one data symbol may repres<=1;2:,[9ﬂ§(9}r_/002434
more encoding symbols (for instance, an encoding packet) obtained

FEC encoding of a transport object, e.g. a multimedia file, or parts
thereof. Therein, each data symbol may represent only one

information-Gacrying Yl Jar nstance oiae bingsy digityihiy, ora phurality of
information-carrying units. Said data symbols are furnished with first-type

NBeltiers BBEyInGPA Y Befvery BofdRy|, 75t ihSiRtd e EPUTES hrdtotbe

Said furnishing maysfor iistance: b peripimednby addingissid beager to
said data symbals or by other techniques of creating an associafi

u n
BetivEah S first-15p6 HEsHer aﬁa%%iotaﬁfa%wﬁ §rs&d fﬁa%@pg%%@r
syseolg apd theinasseciateg datasyrieaimamyoior unstance dartianal or
FLUTE packet. The first-type headers may, for instance contain
iﬁ’fjo"fﬁja%ﬁ%%?@dltotﬁ%ﬁ/gaf’cﬁ th’jé%sin $¥%5aid data symbols between

protocol entities at said transmitter and said receivers. 6 WO

200RI013450.F CT1IB20Q2(002 514, A1 leagl gt 908 of said/geeveLs, which
i§ denoted as” specific receiver, a reception of repair data symbols is
regliméddvtichanay be dudhtata prirdlity o rdasons istreheds for ifstifce

incorracs reception; ar loss of transmitted data sympols. Said shecificseq +o

receiver may become aware of the requirement to receive repair data
yhdtsots Horingsaid-transmissiorrsf datassyhtbols 6EANEY the Whereas

tansmigsien of data, sympbels has flaishigdeSaid Jepais dataymhalsipay ¢
for instance be simple _

this segmentation and processing. For instance, one data
symbol may represent one or more encoding symbols (for
instance, an encoding packet) obtained by FEC encoding of
a transport object, e.g. a multimedia file, or parts
thereof. Therein, each data symbol may represent only one
information-carrying unit, for instance one binary digit

(bit), or a plurality of information-carrying units.

Said data symbols are furnished with first-type headers
obeying a file delivery protocol, for instance the FLUTE
protocol. Said furnishing may for instance be performed
by adding said header to said data symbols or by other
techniques of creating an association between said first-
type header and said data symbols. Sald first-type data
symbols and thelr assoclated data symbols may for
instance form a FLUTE packet. The first-type headers may
for instance contain information related to the logical
transfer of sald data symbols between protocol entities

at said transmitter and said recelivers.



copies of the transmitted data symbols that were not received by said

Wé%&if&(isr&%eiver. Equally well, they may be different with respgfmolag&z 434
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encoding and actual content. Repair data symbols serve the purpose o
providing said specific receiver with that amount of information that is
required by said specific receiver. In order to trigger a transmission of

rgpaif data symbglse frgm saiddepaicsenerssaigspesific secrive@ayas
signal repair data information to said repair server in a repair request

mdssalel Thie Rl Make pRcESREPLAIRE BHohfRAHsISE Fhe TEPRRS 19
seevgelithus js arabied-a oeneratesthecapprppriate repair datarswabals such
and to transmit them to the specific receiver. This transfer of repair data
DS is PEFETEd L BOMESG-pbifteRapaitsedSion® Said fepair data
symbois ate Bdnished withdra st nireédseganditype headelsratleasty

artially obeyin S%rigj me file delivery protocol. Said second-type %a
29%0 § t‘?‘é’gad%%s s?ﬁ?ay%ﬁi%%faen%%nc%on%ﬁe%?f obey saidtie ‘de ﬁ/%?y
psgtacol, avhich then sakduirtediedéfine a7 WWOR0G6/61¥8480Ls or after
AGLB20031002434, legst o dfieratlyges, gl data.symhols headers.

qually Wé’lﬁ Said secon -type headers may represent a modification of
one or more data symbols headers that are defined by said file delivery

peatogol whereingsaid mogification may-comprise all forms.of-adding,

removing ‘or changing parameters of said first-type headers as well as
comtbiaingseVergl fosabiroeib st typarheaderls Preféfalsly "édid
MQAlGRUQN Pay LYY CYBRASE ¢ receiver. Equally well, they

may be different with respect to both encoeding and actual
content. Repair data symbols serve the purpose of
providing said specific receiver with that amount of

information that is required by said specific receiver.

In order to trigger a transmission of repair data symbols
from said repalr server, said specific receiver may
signal repair data information to said repair server in a
repair request message. This may take place in a point-
to-point transfer. The repalr server thus is enabled to
generate the appropriate repalr data symbols and to
transmit them to the specific receiver. This transfer of
repair data symbols is performed in a point-to-point

repalr session.

Said repair data symbols are furnished with one or more
second~type headers at least partially ocbeying said same
file delivery protocol. Said second-type data symbols
headers thus may for instance completely obey said file
delivery protocol, which then is required to define at

7



a reduction of said first-type headers by removing at least one parameter

wobsridiligt-type header. Said furnishing may for instance bepcr/iis2005/002434
accomplished by adding a second-type header to a repair data symbol, or

by other techniques of associating said repair data symbols with said
second-type headers. For instance, several repair data symbols may be
combinedwatodinerd TERrpackes sanalt odeisecepdityyies headeremay also
included inta said HTTP packet, wherejn. said second-t er.
t ua‘(t"}:)ij pﬁgézl infoYmation val %&o;cgﬁ?eegleﬁ% aetléssymmﬁ}’olépe%%%% HTTaP
pecket e prasentinveation tmsrgropetes tyose tfehentdgpestdfat are
heaglets [orhe tiansfer of data symbels on e o0e hang, podegai gata
scyf?n ols %Pnbtﬁe%%her hé-thda. %%s prop s% accgunts'for th% fact that data
syathdld arg iteanSmited dRpdire 2o aaditipeintSessfos bR Gre TRRRTGHY

unrelighle pratocpls. (e.g.UDR),y¥hereas renait daty symbols@res as well

transmitted in point-to-point session that are based on reliable protocols
(@9, TCH) ReHE Y Riast SBRRSHhE jarsmétcis thdtmiveltste
qomprised. infiestdyne hoaders thatayeiusea:for tesdatasysnhals cdepet se
have to be contained in second-type data symbols headers that are used

5y repandatasyribofs Hhid 8%hprdddttalGdngtoiNe prosshne &t
inventionallbwsstesaamere efficient dransies of vgpairdeda symbsisiwith a
significantly reduced d{(é)ﬁ}ilerh,ead. With the second-g

h tl 1
PO SR HIE AR EATI B, e s o0 L.

¥ minor “changes
beresiuiretaiddtle thierepair serversand the eeceivdrs iprotocoby other

anessand e ceuespanding nplemeniafans, ALCOLNgABMI itn
present invention, said first-type header may contain at least one

said second-type headers. For instance, several repair
data symbcls may be combined intc one HTTP packet, and
one second-type header may also be included into said
HTTP packet, wherein said second-type header then
comprises informatlon wvalld for all repair data symbols

in sald HTTP packet.

The present invention thus proposes to use different
types of headers for the transfer of data symbols on the
one hand, and repair data symbols on the other hand. This
proposal accounts for the fact that data symbols are
transmitted in point-to-multipoint sessions that are
based on unreliable protocols (e.g. UDP), whereas repair
data symbols are transmitted in point-to-point session
that are based on reliable protocois {(e.g. TCP), so that
at least some of the parameters that have to be comprised
in first-type headers that are used for the data symbols
do not have to be contained in second-type data symbols
headers that are used by repair data symbols. This

8



parameter that is not contained in said second-type header, and said
parameter may be related to point-to-multipoint transmission. Said

parameter may for instance be a Congestion Control Information (CCl), a
Sender Current Time (SCT), an Expected Residual Time (ERT), and in

some cases a Transport Session ldentifier (TSI). According to the present
invention, in said point-to-multipoint transmission session, said file

delivery protocol may use the services of the User Datagram Protocol.
According to the present invention, in said point-to-point repair session,
sddRliea e RreR Pretbeianap sael iny sriviceiutalier Framamistiornt transfer of
Contral Protocol. According to the present invention, in said point-to-point
relSAir SEKETORY BRAITiIE BN ER srdedrrtPd s tracssivitied Siarrecond-type
Hy‘%%gg%(é[ gtr%réssfter F; ioﬁ)col. This protos ol may in turn use the services of

the Transmission CONTOl PratdesI S8 es SERY Baggco!. no or oniy minor

PSRRI Sppiolie BepeLis s e deven

protocol may elivery over Un

pﬁﬂ@é%é&”&%%a\%d&iﬁés}&m@ﬁc%mp%(ﬁ‘l?:%@%%ata symbols may

represent FLUTE encoding symbols. Sai encoding symbols may
for instance be obtained by forward error correction encoding of portions
of a transport object that is to be delivered to said one or more receivers

in/saidpioigtitoimatipaint BResionn, aeh matasmRabimiay: Ior BSIANCS: icast one
represent one or several encoding symbols. According to the present

inpereior]saitbFisUDEqratocet mayslisedtinganiearafithedivipesieXarameter
Transfer Protocol, HTTP, and said HTTP may transfer HTTP packets

bétREde hiderkisajrserenanitssiid spesifitseoe BridToathis «eatnsgithr instance
data symbols and their associated one or more second-type headers may
b@%@&ﬁﬁ%@a&gay@ddfmaﬁon (CCI}), a Sender Current Time (SCT), an

Expected Residual Time (ERT), and in some cases a Transport Session identifier

(TSI).

According to the present invention, in said point-to-multipoint transmission session,

said file delivery protocol may use the services of the User Datagram Protocol.

According to the present invention, in said point-to-point repair session, said file

delivery protocol may use the services of the Transmission Control Protocol.

According to the present invention, in said point-to-point repair session, said file
delivery protocol may use the services of the Hypertext Transfer Protocol. This

protocol may in turn use the services of the Transmission Control Protocol.



said HTTP packets. According to a first embodiment of the present
invention, a combination of one FLUTE encoding symbol and one

W%&Q%@P&?éiaosecond-type header forms a compressed FLUTE PHd&83005/402434

at least one of said HTTP packets comprises an HTTP packet header
and one or more of said compressed FLUTE packets. According to said

first embodiment of the present invention, said second- header.of
e O AR G i HE e R
Layeredc Chdiray Tianspbet Hader Dan. identifle cotsait FLUME @hcoding
symnhoLinsald compressed ELUIE packel; and;a size of §g)ﬂt!:c!ri§%m
encoding symbol. Said Layered Coding 10 WO 2006/0134 .
PEEH B 2081570024324 T ranShsr ReBldet Ay SRAf T o I Eageregding

C@ﬁ'&%ﬂe}nmabwﬁj@g block-thek _%E%I%@QCQH@’%HE BHILIOD pe
of. Said identifier of said FLUTE encoding symbol may for instance be an

FECEPAYBACID provitiigiac5barketIbER Nutther @BIdidif &5 portions

EseodingSyebel-tdestifier (EShH corresperdipg tasaid/ELUAE®RNCOLING one
symbol. According to a second embodiment of the present invention, said

aPledBPbfie HIGP PatRet Has®d thufSart MUmpiposeARteHetMa - 07
Extensiets; MIMmistuctae, fand said compressed-EEUTE packets-are
segarate from s%jd HTTgHBa(‘lket header and from each other by MIME
boundanes. S séﬁgra?' n rcr)ly"cl\/IIME boundaries then may allow to skip
a parameter for the encoding symbol size in said second-type headers.

According to the present invention, saild FLUTE protocol
may use the services of the Hypertext Transfer Protocol,
HTTP, and said HTTP may transfer HTTP packets between
said repair server and said specific receiver. To this
end, said data symbols and their associated one or more
second-type headers may be incorporated as payload into

said HTTP packets.

According to a first embodiment of the present invention,
a combination of one FLUTE encoding symbol and one
assoclated second-type header forms a compressed FLUTE
packet, and at least one of said HTTP packets comprises
an HTTP packet header and one or more of sald compressed

FLUTE packets.

According te said first embodiment of the presant

invention, saild second~type header c¢f said compressed

FLUTE packets at least comprises a portion c¢f a Layered

Cecding Transport header, an identifier of said FLUTE

encoding symbel in saild compressed FLUTE packet, and a

size of said FLUTE encoding symbol. Said Layered Coding
10



According to said second embodiment of the present invention, said
second-type header of said compressed FLUTE packets comprises a

WO SPERI3 Layered Coding Transport header, and an identfieF/&pagrir02434

FLUTE encoding symbol in said compressed FLUTE packet. According
to a third embodiment of the present invention, at least one of said HTTP

packets comprises,an HTTP packet.header, one or more blocks that

O o hEE WG FLU & bR odih o A bR

assacisted: identifieds, randope kespective $eEopd-tyeckdaderfor each

af said Diggks. Juhalein 626l eapselive pesonttupe, hepgarris valddan alf
encoding symbols of a respective block. The combination of

R ikl rivaslingo syrhbstsintebloeks allGlE tdayeé oaly S Bacondiype a

2%.1 W&§08§6041§31@9&%P'%%%%/o%é%rh%?@éé% chhiggek instead

aving to provide one second-type header per FLUTE encoding
syATIEH LS ARIFLGPE ) efeduing BYAHBRScAAbIeEdNBLY BlocRncoding
tageously have the same characteristics, e.g. same size, same TOI
and same TSI, and the characteristics that are different for each FLUTE
encoding symbol then may be incorporated into said blocks of FLUTE

etceding: symbelsaAseersing rsajd thicd embodimentafdbepresent
invention, said at least one HTTP packet has a(l\élr%E sﬁ_r};%:ture, a tsaid .
HPFBHRtRBr hE4det, 85id 518K SRF daid Sedsid fpetsaderE &rs 1Pa*

rmuiLallypsepatated by MIME breuridariese it sday therviotihe reguireddoe,
explicitly ,transmit the siz é lock of ELUTE encoding sé/mcpo%s. .
: d
AR T o SAIFE R HRGEn ST S preser —on et b fom sad
HTTP packet header and from each other by MIME
boundaries. Said separation my MIME boundaries then may
allow to skip a parameter for the encoding symbol size in

said second-type headers.

According to sald second embodiment of the present
invention, said second~type header of said compressed
FLUTE packets comprises a portion of a Layered Coding
Transport header, and an identifier of said FLUTE

encoding symbol in said compressed FLUTE packet.

According to a third embodiment of the present invention,
at least one of saild HTTP packets comprises an HTTP
packet header, one or more blocks that comprise at least
two FLUTE encoding symbols and respective associlated
identifiers, and cne respective second-type header for
each of said blocks, wherein each respective second-type
header is wvalid for all FLUTE encoding symbels of a
respective block. The combination of FLUTE encoding
symbols into blocks allows to use only one second-type

11



invention, said respective second-type headers comprise a portion of a
Layered Coding Transport header and a size of said FLUTE encoding
WQeiH8Is4fPsaid respective blocks. According to said third erBBSARARY R34
the present invention, at least one of said blocks comprises a FLUTE
encoding symbol, a respective associated identifier, a respective Layered
Coding Transport header length and at_least one Layered Coding
TraRSHet FRhdErEReRIBAFSARFLE R hedtier BN EREiormBY T3 nStafii8
besan X FJd  ereariEX TR Tr SaidirespectivienbCEsheasler lehgth nTayTE

indicate,if one or.mare of sajd, LCT header extensians are_present or not.
ACEDR ?189[0 %S?O[ﬂu: ﬁ%gémcﬁo imen o%f?ceopraesée%lo?%vean%{gﬁgata lBast’ gr?é’ of

Saidy B TOlR:packets chmprises ansi2WO 2006/053460 size, same TOI

PCT/IB2005/002434 HTTP pa cond-type he
e e R R e
Thven erlylonEISEEBnd-tygel hedderisusedifbeall R TE eheodigerated

symhols gontained ip saidk HeFTFpacket, auhieh sefves Bs.an index object

that provides all header information for all of Said’FLUTE encoding
symbols. Said second-type header then may for instance be segmented

infosulsheaders thatiareyglated tasaeh absaid plogkss ob FLLEE:
encoding symbols. According to said fourth embodiment of the present

ifvErRioh: Shid AtadsstoneFTE SitkebhaE aAIE tstrdGufe, e said

HELR packet header ssaid anerseqonditype headerand said eneekeoiad
blocks are mutually separated by MIME boundayies. This m llow to
S%?piﬂ}.lesecondv-t%/rpe pheadersy are mutugla{y separa%%c? gy MIME
boundaries. It may then not be required to explicitly

transmit the size of the block of FLUTE encoding symbols.

According to said third emboediment of the present
inventicn, said respective second-type headers comprise a
portion of a Layered Coding Transport header and a size

of said FLUTE encoding symbols in said respective blocks.

According to said third embodiment of the present
invention, at least one of said blocks comprises a FLUTE
encoding symbol, a respective associated identifier, a
respective Layered Coding Transport header length and at
least one Layered Coding Transport header extension.

Said LCT header extension may for instance be an EXT_EFTI
or an EXT FDT. Said respective LCT header length may
indicate if one or more of said LCT header extensions are

present cr not.

According to a fourth embodiment of the present
invention, at least cne of said HTTP packets comprises an
12



explicit transmission of the size of the blocks of FLUTE encoding

symbols. According to said fourth embodiment of the present invention,
WQZHs48EsHH-type header comprises one respective sub-heaBEEdReml2434

respective block in said HTTP packet, and each of said respective

sub-headers comprises a portion of a Layered Coding Transport header,

the size of said FLUTE encoding symbo(li in said respective bAock the

nuhber St ELUTE 885 Eing EmEAS it Sald R pBEAEBIoER SGn& T

igentdiep fercdachtFl=U TEorpedding symbeh it saiese sidctive dtaekiing

Acgarding (o saic fourth embadiment of the present javenfion, gLigest,, .1,

oné of said su -%eagersycomprises one Lé&re [os) ing :i'ranspor

HERGEE lenytioforreachyB/IUITE encddingsymbol imesaid ¥ atige lotdck,
.at.least 006/0: PCT/ 0] 434 e

O R Rty o o & et onb of Za FLUTE heace:

ehiebdirnpsyiabol§ it saitl] respevtive bidkT BarhceT Headeyekiehsiorsaid

mayifqinstancerhe. an EXT, ERToran EXTRLL Said LG headetJepgth

may indicate if one or more of said LCT header extensions are present or
nbEtRCEOHINYRB IRE Prédetit ifvention! 3aiadcednadybe Heatiet thaytocks

furthern compese-an {ggntifieref said point- to-multipoint transmission
session. Said identifier may for instance be a Transport Session ldentifier
(TSI). However, if only one transmission session is present or if it is
implicity Clear frons thelcantext whishbransmissianEsessiom saigdr:UTE
?Qﬁ@gk iSA?bQE{%kﬁt least one HTTP packet has a MIME
structure, and said HTTP packet header, said cne second-
type header and said one or more blocks are mutually
separated by MIME boundaries. This may allow to skip the
explicit transmission of the size of the blocks of FLUTE

encoding symbols.

According to said fourth embodiment of the present
invention, said second-type header comprises one
respective sub-header for each respective block in said
HTTP packet, and each of said respective sub-headers
comprises a portion of a Layered Coding Transport header,
the size of said FLUTE encoding symbols in said
respective block, the number of FLUTE encoding symbols in
seid respective block, and one identifier for each FLUTE

encoding symbol in said respective block.

Acccrding to said fourth embodiment of the present
invention, at least one of sald sub-headers comprises one
Liayered Coding Transport header length for each FLUTE
enceding symbol in said respective block, and at least

13



to, said identifier of said transmission session may not be required.
According to the present invention, said second-type header may further

WEsdEah identifier of a transport object said FLUTE encoBfrt/8yaip8ea+34

are related to. This identifier may for instance be a Transport Object
Identifier (TOI). However, if only one transport object is transmitted per
transpart session, said identifier may not be required. According to th
oREKanY TEhTON COAAB OB Hoader fidy fHEREoMBrise” ot
Layered Cading{Traasporrihelesextehisionss fhiesé 4 Clinheadet
extensions,may fqr. nstance e AXEXTETI or a0 £XT DT Acgordipg to
the pl%sentlinven ion, said poftion”of said ayereclf%f(l)dlngn‘l'ran\éport
headérmmay comprserd Lafeiedo 14ANWCEZ006701346@1d LCT header
PE1{12005(002434 Coding TrgSPoi Veision pymbet, 2 Foqogsion .
lag, a reserve

Contr : space, a Transport Session Identifier flag, a
TeaispostiObfect Idemifie s F0I flag, aMalf-word flag, a Sender Current
Time flag, an Expected Residual Time flag, a Close Session flag, a Close

object flag, a Layered Coding Transport header length, and a Code Point.

ShrFpadishofsaid Dy ereascading TYaRSPo i he &der“m &y For iistamse
bg ddeseng. AtisHHeberpraposed asysterafen rapsmising datd point-

sgmbols comprising a transmitter, one or more receivers, and a repair
SRR ANeRSr Bhe oF TROTE A SYnibdTS AR trardiittdd fFofm-dia™ may
trapgmittestta sail pae or meresrecetvers yithima podido-Mmueltipemt ) |
transmission . , .
dowever, if only one transmission session 1s present or
if it is implicitly clear from the context which
transmission session said FLUTE encoding symbols referx
to, sald identifier of sald transmission session may not

be reqguired.

According to the present invention, said second-type
header may further comprise an identifier of a transport
object said FLUTE encoding symbols are related to. This
identifier may for instance be a Transport Cbject
Identifier (T0I). However, if only one transport obiect
is transmitted per transport session, said identifier may

not be reguired.

According to the present inventicn, said second-type
header may further comprise Layered Coding Transport
header extensions. These LCT header extensions may for

instance be an BXT FTI or an EXT_FDT.

According to the present invention, said portion of said
Layered Coding Transport header may comprise a Layered

14



session, wherein said data symbols are furnished with first-type headers
obeying a file delivery protocol, wherein one or more repair data symbols
WerétfEisntitted from said repair server to one specific receiv@CaI8aNg5/002434
receivers within a point-to-point repair session, and wherein said repair
data symbols are furnished with one or more second-type headers at
least partially obeying said same file delivery protocol. According to the
Sy SREHGF thEFRESGH inVéHTDhCBald iRt fypé hE Al S TGy @Bttt hE L
leaistione pararpeterddals saret containad speait sesepddypa header; angd
said parameter may be related to point-to-multipojnt tragnsmission, It i
ol pr i R R RN i . ST H07 T Skt &y bl o
cdrhptsing rieans arrangee far tramsmitling pnerorfngrecdatd Syawicisa 1
frgm said 15 WO 2006/013450 PCT/182006/00243¢, ranspiter fo,one or |
more receivers within a pomt-t%- mlﬂ}ltlpom?t’ransmlssmn sessio , wherem
sdid gata sy mbdisarelfuamsied Withdadetypédeaders ebeying @ofike Point.
d@glggy%ggqlgg%wgfrgg JpcﬁleL%rﬁQQ%r%ﬁl@taﬁf}gﬂgg@ﬁgeheader may
transmitted from a repair server o one specific receiver of said receivers
within 4 Peineepbint fepgait-§essiciand wherein said repair data
symbols are furnished with one or more second-type headers at least
partially obeying said same file delivery protocol. Said transmitter and

sdid réfaif ey IRCEE b atsy dF &Fert flentitan At bty it
transpites of taenpresent MentiPinsmitter, one or more receivers,

and a repalr server, wherein one or more data symbcls are
transmitted from said transmitter to said one or more
receivers within a point-to-multipoint transmission
session, wherein saild data symbols are furnished with
first-type headers obeying a file delivery protocol,
wherein one or more repair data symbols are transmitted
from said repair server to one specific receiver of said
receivers within a peint-to-point repair session, and
wherein sald repailr data symbols are furnished with one
or more second-type headers at least partially obeying

saild same file delivery protocol.

According to the system of the present invention, said
first-type header may contain at least one parameter that
is not contained in said second-type header, and said
parameter may be related to point-to-multipoint

transmission.

It is further proposed a transmitter in a system for
transmitting data symboels, comprising means arranged for
transmitting one or more data symbols from said

15



said first-type header may contain at least one parameter that is not
contained in said second-type header, and said parameter may be
Weelade B goint-to-multipoint transmission. It is further propo®€d/aBaeasiiid 34
element in a system for transmitting data symbols, wherein one or more
data symbols are transmitted from a transmitter to one or more receivers

within a point-to-multipoint transmission session, and wherein said data
sYFbBRTdie RFNiERe @ WRNCHr iiSe KESGErETbRyIHg & Hile ettt —to-

prRioeak: saigk nebuerkelemeshcmBESIBE MaaRrs-airanged drdata
transmitting one or more repair data \s%mbols from said network element
i

{6 $RE RpECRIE FecHiTB-SPEMd ¥retRivEIE fithin® B dRA8Hoin(TRpE™Y 2
sesgien dwhereinysaia sepaib atawdystizdla ate furbishedwithrepe or nderea

second-type headers at legst partjally obeying said same file deliver
oL St G A A L i FE TP 2006450 O
PO HB2005/@e2434r eteméntmay beecefocated s evem: identicah Said—

networﬁ element may far instance be,a repair server. Ac grdingé(%ghe
bt A s S R m e
comtaircatleast oherparahsstertiial isonct contained irs saiehskcoyidetype

hgadgr And.said parametermay be related: to paint-tp- multipeint o

transmission. It is further proposed-a software application executable in a

néeAdrkaslgnieRe 6Pa &Y stehi it thaishiftingtdata2synbalsdwheRsiA Bne
ok maredata symbols.areransmitted fromya fraesmitterito one or more

receivers within a

According to the transmitter of the present invention,
said first-type header may contain at least one parameter
that is not contained in said second-type header, and
sald parameter may be related to point-to-multipoint

transmission.

It is further proposed a network element in a system for
transmitting data symbols, wherein one or more data
symbols are transmitted from a transmitter to one or more
receivers within a point-to-multipoint transmission
session, and wherein said data symbols are furnished with
first~type headers obeying a file delivery protocel, said
network element comprising means arranged for
transmitting one or more repair data symbols from said
network element to one specific receiver of said
receivers within a Point~to-point repair session, wherein
said repair data symbols are furnished with one or more
second~type headers at least partially obeying said same

file delivery protocel. Said transmitter and said network

16



point-to-multipoint transmission session, and wherein said data symbols

are furnished with first-type headers obeying a file delivery protocol, the
WRSWAR44hplication comprising program code for causing tHe& HBt8#02434

element to transmit one or more repair data symbols from said network
element to one specific receiver of said receivers within a Point-to-point

rER et I, “ﬁ‘gre'gmﬁé%é%p%ir data symbals are fyrnished,, wih. 008, -
or more second-type headers at least partlaﬁly obeying said same file
deliveryrprotury . Baid Softhvene applicadtionemay alseba azcomputer

program product, comprising program code that is stored on a medium,

as for instance a memory of said network element. According to the

shftwarsl applidarionhst the presenteihvaation, aid RfstRYSE ABader may

Coptain i jeast oneparameter that is,nakeantaingddp, said secondiype:
17 WO 2006/013460 PCT/IB2005/002434 header, and said parameter

A bR ek R pdiRtto- FAuRPbinE aRhaHRSSor Nt RAtANEFFFOpdsEdRE
receiMerdn asystemifor dransmitiing data syanbels searaprising Meansco-
arranged for receiving one or more data symbols transmitted from a

tFARS RS0 orle 6P 1HBtE Fél8ivers within a point-to- multipoint

transmission session, wherein said data symbols are furnished with

PR Byt S e R s
aipoint-tospoint tepalresessiom vhereiyssaint Epairdata symiboisgredata
f%@%ﬁ@?é?“@ﬁ@%éﬁﬁn%%% or more data symbols are transmitted
from a transmitter to one or more receivers within a
point-to-multipoint transmission session, and wherein
said data symbols are furnished with first-type headers
obeying a file delivery protocol, the software
application comprising program code for causing the
network element to transmit one or more repair data
symbols from said network element to one specific
receiver of said receivers within a Point-to-point repair
session, wherein said repair data symbols are furnished

with one or more second-type headers at least partially

obeying said same file delivery protocol.

Said software application may also be a computer program
product, comprising program code that is stored on a

medium, as for instance a memory of said network element.

According to the software application of the present
invention, said first-type header may contain at least

one parameter that is not contained in salid second-type

17



second-type headers at least partially obeying said same file delivery

protocol. According to the receiver of the present invention, said first-type
wWheageringay contain at least one parameter that is not contaipetinzsadtho2434

second-type header, and said parameter may be related to

point-to-multipoint transmission. It is further proposed a software

application executable in a receiver of a system for transmitting data

SPRBERT thasdftirte dpplicafdtEomplisiRg predrabeode fatodalising -

theurecelyer 19 regelyepugLidnore data symbols transmitted from a
transmitter to one or more receivers within a point-to-multipoint

transmission session, wherein said data symbols are furnished with
finst-type hepeiees opeyipgsa fledeliveriprotocol andsprogeamseade for
causing the receiver to receive one or more repair data symbols fromg
rép‘ﬁ%&f%EFMﬂind&%ﬁoiﬁtyf?% ROBERABUBOPCTIB 0051602495 ToF
te-poist tepair session, wbereinisatl repaisdata symhetisi are:=tiirdisheda
with.one ar.more second type headers at leastpartaliyobeving said,
same fie deﬁvery prof’ocol. Sdigs6ttware appeflcatlon may also'bea
comnptiferqpirogrant apredist icom presieg prograimecoeiathat isdstdeethon a
medi s fqr.in m ry,of said receiver. rdj :
sgﬂ%rrgeigpé%:%tioﬁ%ﬁﬁ% %irs{}g n%hingg r%?lsc;éral %g?dg fir@%%ygp%%gé%e%g °
c6atain delbase uneprarbpsstér thads Aetconhtainedhy sdidisacongagpaing

Rg%%%g%ﬁf@éd pagametermay berglated 1o RQING 0 JPUIEROIRL rve
within a pcocint-to-pcoint repair session, wherein said
repalr data symbols are furnished with cone or more
second-type headers at least partially obeying said same

file delivery protocol.

According to the receiver of the present invention, said
first-type header may contain at least one parameter that
is not contained in said second-~type header, and said
parameter may be related to peint-to-multipoint

transmigsion.

It is further propcsed a software application executable
in a receiver of a system for transmitting data symbols,
the software application comprising program code for
causing the receiver to recelve one or more data symbols
transmitted from a transmitter to one or more receivers
within a point-te-multipoint transmission session,
wherein said data symbols are furnished with first-type
headers obeying a file delivery protocol; and program
code for causing the receiver to receive cone or nore
repalr data symbols from a repailr server within a Point-
18



These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
WERIEPHDBHESCRIPTION OF THE DRAWINGS In the figures SROWIBgNI@a02434
A schematic presentation of a transmission of data symbols in a
point-to-multipoint (PtM) transmission session according to the present
invention; Fig. ib: a schematic presentation of the signalling of a request
férrepaiHatd SPmbbIsSRLE ettt FHRIP ISP it rriadraigool s
tthe presaninRventiop, 18 W0,2096/043460-BEI ABZ0051Q024345 Fig:
1c: a schematic presentation of the transmission of repair data symbols in

a PESe AR Sesdioha QiR diMG o TR PréSint invbhfione Hig/ af Protocol-

schematic presentation of the protocol stack used for the transmission of
data symboals in the PtM transmission sessjon a: cording to thg& resent

i o PEig” 2b° a FeReMzRE PresBREGr 8P theSordtoed Btk uEE S Fr*™
the-transmjssiannpfrephitglata symbols datthec Bt repairssessiah on a

according to_the present invention; Fig. 3a: a schematic presentafion of a
gt A R R SR B
present invention; Fig. 3b: a schematic presentation of the embedding of

According to the software application of the present

invention, saild first-type header may contain at least
one parameter that is not contained in sald second-type
header, and sald parameter may be related to point-to-

multipoint transmission.

These and other aspects of the invention will be apparent
from and elucidated with reference to the embodiments

described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In the figures show:

Fig. la: A schematic presentation of a transmission of
data symbols in a point-to-multipoint (PtM)
transmission session according to the present

invention;

Fig. 1b: a schematlc presentation of the signaliing of a
request for repair data symbels in a point-to-
point {PtP} repair session according to the

present invention;

1%



compressed FLUTE packets into an HTTP packet according to the first
embodiment of the present invention; Fig. 4a: a schematic presentation of

W 208¢lid&%8ed FLUTE packet according to a second embod®fafBaptfao2434
present invention; Fig. 4b: a schematic presentation of the embedding of
compressed FLUTE packets into an HTTP packet according to the
second embodiment of the, present invention; 20 2006/013460
AT I00/0B0 A EIG e & SERERATE pitiseiatiiror iR A= 1on oF
packet accordinggda trthitdtembedinteiy of theaprasent épegintion; Fig. 5b:

a schematic presentation of a ccijnmon FL%:]I:;E header %ccording to the
1 nbe

third embodiment of the Sr%cs%% |n%n58n g. 564 §8hematic Lon

presentation of a block of encoding symbols according to the third

embodiment Oéthse RESEN Invention, 'E%%?gr}aéfhw?ﬂ‘@f Eeeruation of
an alternative Iocﬁ of encoding sym%o s in case that LCT header
extensions arelgsat accordling toRB RS BrMbodifmett bt tiie/presbat 1n the

invention; Fig. Say aschamalicargseniation gf ag fbH pagket, acgarding
to a fourth embodiment of the resent invention; Fig. 6b: a schematic
presentation oP&AR FdEx dBjEeE hedér according to the fourth

embodiment of the

Fig. 2b: a schematic presentation of the protocol stack
used for the transmission cf repalr data symbols
in the PtP repalr session according

to the present invention;

Fig. 3a: a schematic presentation of a compressed FLUTE
packet according to a first embodiment of the

present invention:

Fig. 3b: a schematic presentation of the embedding of
compressed FLUTE packets into an HTTP packet
according to the first embodiment of the present

invention;

Fig. 4a: a schematic presentation of a compressed FLUTE
packet according to a second embodiment of the

present invention;

Fig. 4b: a schematic presentation of the embedding of
compressed FLUTE packets into an HTTP packet
according to the second embodiment of the

present invention;
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present invention; Fig. 6¢: a schematic presentation of a block of encoding

symbols according to the fourth embodiment of the present invention; and
woignosioassexemplary flowchart of the method according to theqrasests/oo2434

invention. 21 WO 2006/013460 PCT/132005/002434 DETAILED

DESCRIPTION OF THE INVENTION As an initial remark, it should be

noted that the subject-matter of the introductory part of this patent

appiitatied mag bR i<t ppbrIfRtddtamed HeserpHdi i HeaPsent
invention propegesdpdisegwadifferent headehbpesdarthePtMhe present

transmission of data symbols from a transmitter to a plurality of receivers

on the one hard@ &Rd & BtP transmission of repair data symbols from a
repair server to one of said receivers on the other hand. This accounts for

the fact that the transmission of data symbols is based on unreliable

prot&cols s 6t iRSTAREE e UDE Sait-thus $Bqlited o tIerhekd ™
information as e ttansmisstaridtrepay daka symbaels embich isbased Onthe

more reliable prgztgscgg sg%h as fgroinstance the TCP. In this detailed
description of the mventtion, Yrequenﬁly reference will be made to the case

where FLUTE/UDP is used in case of PtM transmission and where

HEJRITGE Is HS%%ﬁéﬁ%%ei%f E@Eéﬂ%@ﬁf&?- trShould espoted At 44 ng
this Choice Is only of exemplary nature and that the present invention may
equally well besapptiebisinaffitading to the third embodiment of the

present invention;

Fig. 5d: a schematic presentation of an alternative block
of encoding symbols in case that LCT header
extensions are used according to the third

embodiment of the present invention;

¥ig. 6a: a schematic presentation of an HTTP packet
according to a fourth embodiment of the resent

invention;

Fig. 6b: a schematic presentation of an index object
header according to the fourth embodiment of the

present invention;
Fig. 6c: a schematic presentation of a block of encoding
symbols according to the fourth embodiment of

the present invention; and

Fig. 7: an exemplary flowchart of the method according

to the present invention.
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scenarios where data symbols, which obey a certain protocol and are

wiansmisieskdn a PtM scenario first, then have to be re-transmitted in a PtP
scenario and therein at least partially have to stick to said protocor 23>/002434
WO 2006/01..3460 PCT/IB2005/002434 Fig. la depicts a PtM session
wherein data symbols are transmitted from a transmitter 1 to a plurality of
receivers 3-1 .. 3-3. The transmitter is connected to a network 2, for

in thel s has access_to content that is to be
digﬁgﬁ’%ﬂ% ?o %ﬁé%%}r%%%/&g\tj Pe%:ei% s A Broadeast or multicast
seksio; fominstadcerntheiscope of the: 36 PP=-MBMS systear: Taithis

end, nsmitter.comprises a processor 10, amemory 1l anda
trg%éé&%ggn r%]éké%ﬁonoﬁxﬁ%?) %@fa%%épbbﬁt%\ﬁt Hs Ebllé&ed‘%‘?n e =0t
NEtWBEK 2aiden the Folteolwd e Yorocessor 10, passiblydntetrpediately
stereghin.the; memory 11 and then coded and modulated for transmission
via the Tx/Rx instance 12 to the Tx/Rx instances 32 of the receivers 3-1 ..
3-3. Said processor 10 is understood to implement functionality of all
layers of -theslSO/QSI4retose! staskJaparticularthe encoding.of, content
into FLUTE encoding symbols that, together with a FLUTE header, form a
FLTE Tacket Hhdthe denierétion of tese-FUTE headémts perfdemed
byrsaid processord O £¢ saitresepvers-3:li .« 3-3, obwhiehionbs spegificone

regeiv% 31lis dt%%iC?an [more defail, the FLUT ac,kgés are received
via TX/Rx fhstance 32, demodiiated andtecoddd %V‘ﬂﬁ BrocEELho%

andrstored reprenory3dver to onz of said receivers on the

r

other hand. This accounts for the fact that the

1

transmission of datz symbols is based on unreliable
protocols, as for instance the UDP, and thus requirss
more overhead information as the transmission of repalr
dataz symbols, which is based on more reliabls protocols

such 28 for instance the TCD.

ir this detailed description of the invention, freguently
reference will be made to ths cass whers FLUTE/UDD
used in case of PTM transmission and where HTTD/TCP is
used in case of PLP transmission. It should be noted tThat
this choice is only of exemplary nature and that the

present invention may equally well be appli

D

d in similaxr

o

scenarics where data svmbols, which obey & certain

o]

protocel and are transmitied in a PtM scenario first,
then have to be re-transmitted in az PtP scenario and
therein at least partislly have to stick to said

protocol.



as input for any type of application running in said receiver or an attached
device. F%)JB Ib depicts the case when FLUTE packets have not been
r

WORBREEWrrectly at said specific receiver 3-1, or when not &fdiigiF00s/002434
FLUTE packets were received at said specific receiver 3-1, so that the

transmission of repair data symbols that allow said specific receiver 3-1 to

23 WO 2006/013460 PC 2005/002434 . reconstruct the complete
D T eR e a - aaded LS RTAE B SO e
this endpa trepairieguest message istsent Ironerecepiar3:1i6 @ edpair
server 4, which;has a similar set-up as _transmitter. 1.and may even be, .,

identical to said transmitter 1. The transmission of said repair request
MessHEES nay forindtaptetaie place bR HETR sasslofh Saidpspaecess

seryer4-lhenprogessesssaid repalreguest, messags, which confains; v, of

information related to the FLUTE packets required by said specific
rERARr R ISFig) I8 dB PRSI FRGUIETMB DY HHiS PFECERTTY 6P thet Répair
SeryeE dn Minam theyeepalicsrsverr4 Pas detarmineshdhe FUERE ensodings

symbols that have to be sent to the specific receiver 3-1 as repair data

sGRBolsihs Fe‘ic?aﬁnsri%%e‘?ﬂl?é’t‘&h& InfBrRafGriedtireddo gerfrdfery
thesezrepall datasymibols bam-hedietwerk 2 oy Arstange the ranspeiitent

e Pt ot Mt s s IS oot il e
epcoding ssymbols) moe gehératéch by pneckissoe 49, kirnishad withtae
compresseri FLHIRheader g obtain & Compressed FEYTE v ansmission
via the Tx/Rx instance 12 to the Tx/Rx instances 32 of
the receivers 3-1 .. 3-3. Said processor 10 is
understood to ilmplement functionality of all layers of
the IS0/0S8I protocol stack, in particular the encoding of
content into FLUTE encoding symbols that, together with a
FLUTE header, form a FLUTE packet, and the generation of

these FLUTE headers 1s performed by said processor 10.

t saild receivers 3-1 .. 3-3, of which only specific
receiver 3-1 is depicted in more detail, the FLUTE
packets are received via Tx/Rx instance 32, demodulated
and decocded by the processor 30 and stored in memory 31
as input for any type of application running in said

recelver or an attached device.

Fig. lb depicts the case when FLUTE packets have not been
received correctly at said specific receiver 3-1, or when
not enough FLUTE packets were received at said specific
receiver 3-1, so that the transmission of repair data
symbols that allow said specific receiver 3-1 to
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packet, and then transmitted to the specific receiver 3-1 in a repair
response message. According to the present invention, the repair server 4
WERPEEE4%8 compressed FLUTE header for the repair data SBAT5G13088002434
compared to the FLUTE header that is used for the data symbols in the
FLUTE packet, i.e. the compressed FLUTE header comprises less
parameters or information than said FLUTE header. For jnstance, all
EPABTE Wl AT SRR BN FAREs<ior and A hot Fedestin™Y
24200 2006/61346@ PCTINRO05/0024 e aRtPHeansImissionimayghé, a
skipped in said compressed ELUTE feader I1)s glso possiple it o
several FLUTE' encoﬁf%g sﬁn%&s share the same compressed LB?E
heagder. rFige 2aschémativaly: depistsatheiprbiorol steickubaris used for

ot 4 |ssio F oding ontained.in FLUTE
R T R B ol FLuTe
ptateveldritities at -th8hrecéiversBiss3o@. kot thnsferfingahe FEe st

nagkets the ELUTE layer,nl ugses the.services of the, UDP (1ayer 8% ssion.

which in"turn uses the services of the Internet Protocol (IP) layer 53. The
atRidl trapRfek Bf B HEDHAKEISR thER GRESPPliSTedby e fotver $ay6Te T

S4afsthe-projacok stacknTherain 1a FLUTE-headerdn sgarrespongeaceL,uTy
with the FLUTE protocol is used. Fig. 2b schematically depicts the

PPaBEBIEStadie it FohsRY PRt PREFANIMisSHTMEEUTE encoding
symbols (contained in compressed FLUTE packets) from FLUTE

pidtocol entites At e fepalrseryer 19 peg FLUTE, prologgl enfien st

repalir server 4. When the repair server 4 has determined
the FLUTE encoding symbcls that have to be sent tc the
specific receiver 3-1 as repair data symbols in a repair
response, it fetches infermation required to generate
these repailr data symbols from the network 2, for
instance the transport object or paris fhexeof to which
the required FLUTE encoding symbcls relate. Based on this
transport object, the repair data symbols (FLUTE encoding
symbols) are generated by processor 40, furnished with a
compressed FLUTE header to obtain a compressed FLUTE
packet, and then transmitted to the specific receiver 3-1

in a repair response message.

According to the present invention, the repair server 4
thus uses a compressed FLUTE header for the repair data
symbols as compared o the FLUTE header that is used for
the data symbols in the FLUTE packet, 1.e. the compressed
FLUTE headesr couprises less parameters or information
than said FLUTE header. For instance, all parameters that
are specific to PiM transmission and are not required in
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case, compressed FLUTE headers are used. In contrast to the protocol
stack of Fig. 2a, the FLUTE protocol layer 51 now uses the PtP
WP498p1$416h service of the underlying HTTP layer 55, which nesices:065/062434
top of the TCP laver 56. To this end, the compressed FLUTE packets are
embedded into HTTP packets that then are transferred between peer
HTT t?tﬁies at the repair server 4 and the specific receiver 3-1. For this
er,

transter: thé BT TE/TERP UdbE¥hE SeiceR Rt the inderying iayer 584

SirTifar etorisig d2a, . thed Pipacketsakedhen Haasferred hy.the, lowerayers
54@550 Q 2006/ lngOSP%TQB% 05/002434 FIRST EMBODIMENT OF
TH ?Ngi‘:lf\?l ION Y. 32" deRicts A SorRfTaSsEPRP EAESBACKBPETE header.

according to a first embodiment of the present invention. This

compressed ELUTE packet,§ cansists of a compressed FLUTE header 6
and Fca)Jrne encoding symbol 7%5 p%%rég&scgr{]ﬁn%léf’dﬁﬁ? e FLBTFE “hat 1is

packets fat afé tisEdh the PV R arismission BI@Tbt needett any rBQERIB:

the IRUepal;sessien because. the repair [ is delivered overa_
reliable TCP link as opposed to FLUTé)pacggi nt %“Pfﬁﬁogcecéé’f%h tREE =5
ard detveréd averirreidble GOPRRRS. TRUS heprssenvihventioitics at

propeses te-teas dovin the, FLUTE packets to.a bats minjmum, while ..

er%su,_rvimn .that only tEb_e essential fields are included in the PtP response

payioad format that'is Used ifi YR& repnirse88ioRR FhewompresserttFILUFEUD?

héader of Fiy.whicrpriges thesfinst 4bwes.afdhendefault.Layered

Codigransnart (LET) eader 64, The goresponding fields 61006111,
packets is then accomplished by the lower layers 54 of
the protocol stack. Therein, z FLUTE header in

correspondence with the FLUTE protoccl is used.

Fig. 2b schematically depicts the protocol stack that is
used for the PtP transmission of FLUTE encoding symbols
{contained in compressed FLUTE packets] from FLUTE
protocol entities at the repair server 4 to peer FLUTE
protocel entities at the specific receiver 3-71. In this
case, compressed FLUTE headers are used. In contrast Lo
the protocol stack of Fig. Za, the FLUTE protocol layer
>l now uses the PtP transmission service of the
underlying HTTP layer 55, which resides on top of the TCP
layer 56. To this end, the compressed FLUTE packets are
embedded into HTTP packets that then are Transierred

between peer HTTP entities at the repair server 4 and the

W

speciiic receiver 3-1, For this transfer, the HTTP/TCP

h

uses the services of the underlying IP layer 53. Similar

to Fig. Za, the I

ackets are then transferred oy ths

s
e

B

lower layers 5



their meanings remain the same. The fields TSI flag 6103, TOI flag 6104
and Half Word flag 6105 provide information on the size of the TSI field

WEPIHYHE) field 63. The field Code Point 6111 is used to sié’ffgﬂﬁ@?—s@@““

Encoding 1D as specified by the FLUTE protocol. Some fields like the
Congestion Control flag 6101, the Sender Current Time Flag 6106, the
Expected Residual Time flag 6107, the Close Session flag 6108, and the
Close Object flag 6109 may not be sent in the PtP response because
they are not useful when sent over a reliable PtP connection. The 26 WO

20064013450 REHBR095/0024 34y Ganfenband sizes in bits of the fields of

the LCT header_ section 61 can be summarized as follows: V = LCT
VidrgiomRuATRE (4 Bits) CHEEBRGESTOIT EdhiroPRad e bifs)2RePTdIng to

Reseryed (201819748 flag {4 bit) Q 512! flag, 62 bitgrH =rHalé-word
flag (1 bit) T = Sender Current Time flag (1 bit) R = Expected Residual

TIRECRRS EEBit FRPT 1586 §8Ssibn ASH 11 BitF B Clo&eBREECRR (1 H) &

HRRAEN & Led headeslength(§ biishiGR =TCede Poii¢adits) The TSI
field 62 of the compressed FLUTE header 6 may have a size of 0, 16, 32

or 48 bits. The TSI is needed to identify the session. The specific receiver
maybave pgarstipatecingmeretizrrons ELBTE domnloadsessied fiomthe

PtM transmission are not needed anymore in the PtP repair
session because the repalr response is delivered over a
reliable TCP link as opposed to FLUTE packets in the PtM
session that are delivered over unreliable UDP links.
Thus the present invention proposes to tear down the
FLUTE packets to a bare minimum while ensuring that only
the essential fields are included in the PLP response

payload format that is used in the repair session.

The compressed FLUTE header of Fig. 3a comprises the
first 4 bytes of the default Layered Coding Transport
(LCT) header 61. The corresponding fields 6100-6111 and
their meanings remain the same. The fields TSI flag 6103,
T0I flag 6104 and Half Word flag 6105 provide information
on the size of the TSI field 62 and TOI field 63. The
field Code Point 6111 is used to signal the FEC Encoding
ID as specified by the FPLUTE protocol. Some fields like
the Congestion Control flag 6101, the Sender Current Time
Flag 6106, the Expected Residual Time flag 6107, the
Close Session flag 6108, and the Close Object flag ©109
may not be sent in the PtP response because they are not

useful when sent over a reliable PtP connection. The
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the same transmitter prior to the PtP repair session. The specific receiver

thus has to specify the session for which it is requesting the PtP repair in
WQRLPErEsair request. The repair server sends the TSI in thePPEIPBPS02434

response so that the specific receiver will be able to identify the session

to which the repair data symbol belongs. The transmitter's address and

the TSI uniquely identify the session. The TOI field 63 of the compressed
FEVTEEREad8C6 FiddE halB dite oPb, 1523548 &2, 86, 66%r14% figacer

TheckQbLis needeghioridentifydhe tranapard obiect within 27 WO
20061013460 PCT/IB2005/002434 the session. The FLUTE download
may consist of more than one transport object (file) in a single session.

For-example: an audiorfilerand d ¥idepcfde might have been downloaded
in.the same FLYTE session. The specific_receiver has to specify the
transpo %ﬁq&%éP vr\llh%ﬁri‘:e i$ ?eq%%%ﬁng A tJPlCF’eIpair. The (TOI, TSI)
URiquel\Rradentifies the tiahspdrt object. The FEC Payload ID 64 of the
cgmpre I%&gTE( e?der 6 depends on the FEC Encoding ID. The
mapping SIWESH the lEncoding ID and FEC Payload ID is the same

a8 was definédag plBlication) RFC 3452 "Forward Error Correction
Qyildmg}ﬁlffgagggipy[gg%ati? REC,3695 "Compact Forward Error
y

Correction (FEC) Schemes" by the IETF and most recent IETF internet
dFaft *Sinfple Forhid Efer TCBReétictPFSShemes! by M. Luby, Digital

Reuntaip, £d 2R04 {avaitable gL http:dwww.igsf.erg/mail-
archive/we /rmt/current/msfcaOO?;lZ.html).

A = Close session ag (1 bit)

B = Close cbiect flag (1 bit)

HDR__LEN = LCT header length (8 bits)

CP = Code Point (8 bits)

The TSI field 62 of the compressed FLUTE header 6 may
have a size of G, 16, 32 or 48 bits. The TSI is needed to
identify the session. The specific receiver may have
participated in more than one FLUTE download session from
the same transmitter prior to the PtP repair session. The
specific receiver thus has to specify the session for
which it is requesting the PtP repair in its PtP repair
request. The repair server sends the TSI in the PtP
repair response so that the specific receiver will be
able to identify the session to which the repair data
symbol belongs. The transmitter’s address and the TSI

uniguely identify the session.

The TOI field 63 of the compressed FLUTE header 6 may

have a size of 0, 16, 32, 48, 64, BO, 96 or 112 bits,

The TOI is needed to identify the transport oblject within
27 '



For example, according to RFC 3695 (adopted by MBMS FLUTE), for

FEC Encoding ID = 0 (No-Code FEC), the FEC Payload ID consists of
Weha9eiatidg: SBN = Source Block Number (2 bytes) ESI = ERESHRYS/002434

Symbol ID (2bytes). The field Encoding Symbol Size 65 of

the.compressed FLUTE header 6 has a length of 2 bytes and contains

the size of the encoding symbol 7 that is contained in the compressed

FECA ESFAGRETE ad PRyIBAl T ApHarEnt A b 1eRsad FL O E ARG

6@ansordingdadthe fistiembodimant of the aresent investien toes nNoo 28

WO 2006/013460 P T/IBEO 5/002&134 Io,ncger c%mfrise Ih% ,(quf?}%gsti%n

C%}ﬁw}h%rrﬁgtigﬁgé&)ﬁ & S‘Eghde?cxﬁ%re%?ﬂn%e?sﬁ"’l’?and es been

ExdpeonteckResidiial Time {ERT) Falliitughetbesepardthetespare. present in

the FLUTE header that is used fqr.the FLUT. PiM transmission. ,

S Entl ORI R bl S

ahd thegdesicttave t8the rtudet intdthe(G6mprebséd FLUTR AéHder

6itggki§i ﬁg@ fc&rhléLLg}gﬁ'EEE:gtggwission. The information of the

compressed FLUTE header'6 as given in Fig. 3a may be considered as
basic information needed for a reconstruction at the specific receiver 3-1.

Ciher implementatians sf the ipyentien mayaddsarynember, of, figlds-tos
this minimum information. However, different embodiments of the

ifRREDAMAT nfdkR dEofR E6mMtEssdd FEUTEBREKS ThaThys ifrere
inFsoMenays frgmrthea sampressesh il §E packet & showania Figs 3as

Fgerajfnisr%réc%.’nngh%lktngaf%:ei%% mRa Cbe3 E E%Se‘%g%ae r%a%Jt:) %odre ri(\Jlggrecti on
Building Block” and publication RFC 3695 “Compact Forward
Error Correction ({(FEC) Schemes” by the IETF and most
recent IETF internet draft “Simple Forward Error
Correction Schemes” by M. Luby, Digital Fountain, June 7,
2004 (available at http://www.ietf.org/mail-
archive/web/rmt/current/msg00312.html) .

For example, according to RFC 3695 (adcpted by MBMS
FLUTE), for FEC Encoding ID = 0 (No-Code FEC), the FEC

Payload ID consists of the following:

SBN
EST

il

Scurce Block Number (2 bytes)
Enceding Symbol ID (Z2bytes).

H

The field Encoding Symbol Size 65 of the.compressed FLUTE .
header 6 has a length of 2 bytes and contains the size of
the encoding symbel 7 that is contained in the compressed

FLUTE packet 8 as payload.

Apparently, the compressed FLUTE header € according to
the first embodiment of the present invention does no
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from the context. For example, the TOI field 63 may be omitted if it is
assumed that only one single object (file) was delivered in the FLUTE

WQ2ausH34fmost common embodiments of the present inventloRTR2A§E{)02434

be likely that the specific receiver does not request repair data with
reference to more than one transmission session. In that case, the TSl is

implicit from the context and_ remains the same for all the packets sent |

A ORI AP TESpbRge FRRUS TR FEHISR gg?%goo%iﬁ%%g omrﬁ%ﬁé) ),
compresseit kLUl EdeadersmEhg SCUT ExpacketdeBdpr6 asdgienidual

Fig. 3 m o compyrise further sections, as .for instance LCT d
R ot el B ot £ T 28 W Zosbnatba e
mmma@mmaurmrmeﬁ, therepaie s@Né’]?ﬂ/rﬁa? a_Ié‘cMsend the

? addiees of e tanamilterd ol i BIM tansgussion Assean pprder to
fl}IFy iden a

fify this session by the transmitter's ddress and the TSI if it
chnpotspe knowrfroasthievconteral iyl Bblilustided theseMbebdingorze to

plyality of the compressad FLUTE packets Srbre8-M.atEig. daintoan s
HTTP packet 9, which then is transferred by the HTTP/TCP between the
peéeprotedolEniiied At He Fépaitsérvéra SaidPBpecific receiver 3-1.
Therein, the HTTP packet 9 further comprises an HTTP header 91 with
an experimental content-type "x-flutePtP/compressedFlutePkt", which

BHBesRAF T B8sAte bOfy OPHRFATThAckArs Bodis © = oiven
compressehELYWAE packetn8dseBeM. as basic information needed

for a reconstruction at the specific receiver 3-1. Other
implementations of the invention may add any number of
fimlds to this minimum information. However, different
embodiments of the invention may make use of a compressed
FLUTE packet that may differ in some ways from the
compressed FLUTE packet 8 shown in Fig. 3a. For instance,
not all the fields may be present if they can be derived
from the context. For example, the TCOI field 63 may be
omitted if it is assumed that only one single object
(file) was delivered in the FLUTE session. In most common
embodiments of the present invention, it may be likely
that the specific receiver does not reguest repair data
with reference to more than one transmission session. In
that case, the TSI is implicit from the context and
remains the same for all the packets sent in a PtP repailr
response. Thus the T8I field may be omitted from the
compressed FLUTE headers. The FLUTE packet header 6 as
given in Fig. 3 may also comprise further sections, as
for instance LCT header extension sections such as

EXT FTI and BXT-FDT.

29



The PtP HTTP response transmitted from the repair server 4 to the
specific receiver 3-1 then takes the following shape: HTTP/1.1 200 OK

W RtenPyee: x-flutePtP/compressedFlutepkt Content-Length; -
LENGTH Content-Transfer-Encoding: binary Compressed FIr_]!L)Jé'rl'ﬁ&%ﬂDmo24'34
Packet - 1 Compressed FLUTE Packet - 2 Compressed FLUTE Packet -

M Therein, the TOTAL-LENGTH is the size of all the compressed FLUTE
patREtsh SOMYOR2006/013466 PCHIB2005/00243¢ SEGONBRd the 1o

EMBORIMENE Qi THE-INVENTIQN The jpformatign contained in the
HTTP packet 9 according to the first embodinient o%Tthe préSEHtmvertion

(s€€ Fig°3a vhd %3} Thay Belcorpredsansrirtartanged se differenb wayse
Farexasmple-ageosding tafisecand.gmbediment of the dp{e%ga[lrg I!lrévgrggn,
a r}pggwr?rt%MlME tructure can be used to separate and sen
compressé&?—TU p&&@t?f’{ﬁra multipart-MIME structure, "boundary
strings" separate the constituent parts. So the Encoding Symbol Size field

65-.0f the,compressed FLUTE header 6 of Fig. 3a can be omitted,
el l*iu“raénuﬂz heRGS L Cohtaihed iR #e édmbregaBdthe

yielding the compresse
FISOTE Traeket8 TadEDIdingda=Eig. da.1Fig. 4lp depists thecorrespopding.

HEFR:packet 9. Therginy dhe HITP header field ‘Content Type'is setto,
between the peer protocol entities at the repair server 4
and specific receiver 3-1. Therein, the HTTP packst O
further comprises an HTTP header 91 with an experimental
content-type “x—flute?t?/compressedFiutePkt”, which
denotes that the message body of the HTTP packet 9

contains compressad FLUTE packets 8-1 .. g§-M,

The PtP HTTP response transmitted from the repair server
4 to the spescific receiver 3-1 <hen takes the following

shape:

HTTRP/1.,1 200 OK

Content-Type: x-flutePtP/compressedFlutepPkt
Content-Length: TOTAL LENGTH
Content-Transfer-Encoding: binary

Compressed FLUTE Packet - 1
Compressed FLUTE Packet - 2

Compressed FLUTE Packet - M

Therein, the TOTAL LENGTH is the size of =11 the

compressed FLUTE packets.
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"multipart/mixed". The primary subtype for multipart, "mixed", is intended
or use when the HTML body parts are independent and need to be

f b
W AR % particular order. Other relevant content-types, fgngﬁﬁQB?@02434

"multipart/parallel” or "multipart/related” may also be used. In particular, in
a "multipart/parallel” entity, the order of body parts is not significant. The

"ropltipary/ fgmg%g%(%ngypﬁﬁoﬂq% mon mechanism for

representing obje at are aggregates of related MIME body parts. Any
nmititpaire Sobtypéd drateorn implesdentatidm dod8 Hdt recolypize®mastieding
tregted,as bejng of subtype.multiparymixed; .31 WO 20061013460 s o
PCT/IB2005/002434 According to the second embodiment of the present
inveditioA 2a @0stof bolidalystER IBOENDARY P2R REPARD 1n
RESRQNSE) 9isdhus defined to mark the beginning of each part of a
multipart-MIME structure in the HTTP packet 9' of Fig. 4b. This boundary
string 92 may be as long as 70 characters. It is advantageously chosen

inFsch-a sy that § dossdial @ppeak (M Appearseiiuyarishingf the
probability) in any body parts. The boundary string after the final part is

fellorsly S5V Sitd EnténtFrahiRP-Encotiy Ofathpdt of e P& used
midtipan-M M issset tedhinanrsineesthecampressed dkd SE packets 8'
are inherently bj objects that can,.be read one byte at g,time. The
g e B o IReOH Ry oY et DSE s TP
encodingtsechiemes stich a8dbasebLrmayi alsy Foubed. Tiethateéad 65
eg(fo@ﬁg r&%{ﬁ%&é@c@%ﬁﬁrme@gder 6 of Fig. 3a can be
omitted, yielding the compressed FLUTE header 67
contained in the compressed FLUTE packet 8’ according to

Fig. 4a.

Fig. 4b depicts the corresponding HTTP packet 97.
Therein, the HTTP header field “Content-Type” is set to
“multipart/mixed”. The primary subtype for multipart,
“mixed”, is intended for use when the HTML body parts are
independent and need to be bundled in a particular order.
Other relevant content-types, for example
“multipart/parallel” or “multipart/related” may also be
used., In particular, in a “multipart/parallel” entity,
the order of body parts is not significant. The
“multipart/related” content-type provides a common
mechanism for representing objects that are aggregates of
related MIME body parts. Any multipart subtypes that an
implementation does not recognize must be treated as

being of subtype "multipart/mixed".
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The HTTP packet 9' of Fig. 4b, comprising the HTTP header 91,
boundary strings 92 and compressed FLUTE packets 8'-1 8'-M, then can
W 28e8iétded by means of the following pseudo-code as: HTFB/AB08%¢p2434
OK Content-Type: multipart/mixed; boundary = BOUNDARY P2P
REPAIR RESPONSE BOUNDARY P2P REPAIR RESPONSE

Content-T, : X-flutePtP/ dFlutePk
RS Ahe GRop e REt of the present
BOIWNDARY: P2P REPAIR RESRONSEContent-Type:

Rt O SO0 L BRI
BOWNDARY PRIIREPAIRIRESPONSE Gomeattygert -MIME structure

xsfiteRiP/campressedbutePkt, Cont nt-li@.nsﬁef{z%nq&sléﬂgiglpg@tmg 92
Compressed FLUTE Packet - M BOUNDARY P2P REPAIR-RESPONSE--
TRIRDEMBODMMENTSOECT REANYENHON ABcdrdlimyiftra tifeously

ephadiment,oktherpresentinventon, cthedatormation of the multiparbpears
MIME PtP HTTP response may also be transmitted in a more efficient

Wahtas CRipdre 8 %o BrEREEIHd- EbotimémtY TRRARiB&EMSodifteht will

new ke descrinad withaefeseneesto Figsada-5e-The segail served 4opay— .
process all the FLUTE packets that have the same TSI and TOI and
combine their FLUTE

The Content-Transfer-Encoding of each part of the
multipart-MIME is set to “binary” since the compressed
FLUTE packets 8’ are inherently binary objects that can
be read one byte at a time. The “binary” encoding scheme
does not involve any overhead. Other relevant encoding
schemes such as “base64” may also be used. The “basebtd”

encoding may result in 33% overhead.

The HTTP packet 9’ of Fig. 4b, comprising the HTTP header
91, boundary strings 92 and compressed FLUTE packets 8'-1
87 -M, then can be expressed by means of the following

pseudo~code as:

HITR/1.1 200 OK
Content-Type: multipart/mixed;
boundary = BOUNDARY PZFP REPAIR RESPONSE

——-BOUNDARY P2ZP REPATIR RESPONSE

Content-Type: x-flutePtP/compressedFlutePkt
Content~Transfer-Encoding: binary
Compressed FLUTE FPacket - 1

~-BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/compressedFlutePkt
32



encoding symbols 7 into M blocks 7"-m of FLUTE packets that share

respective common FLUTE headers 6" -m, wherein the integer m ranges
Waraee 1. In this way, a repetition of identical parts of confgreaBes/002434

FLUTE headers is avoided. This can for instance be implemented by

using the multipart-MIME structure that is already supported by HTTP.

To this end the followin xperlmental content- types are introduced to

idetiRFthe éﬁtf(ﬁfea%é% GPSHIIA thé AMtAgPar-MIME structure: 33 WO

2668RA3386P EFAES00BI665434 *&-flutePtP/encSymbolHdr" denotes

that the message body contains the common FLUTE header 6" -m that is
common to afl the encoding symbols in the next part (the block 7"- m of
FLUTE encoding symbols) of the multipart-MIME structure.

I\I}B/ Sggp%%ig‘gyﬁegggg%ﬁgt the message body contains

enc g Symbols m-m (with their correspondlng

Eﬁ %ga IDs 64 ;m 8 ﬂgwherig I\(/I},Enl nates the number
0

1M

e;;t gg orrespon iNg to a video
udios denote that the message body

contalns FLUTE encodlng symbols 7 1-m .. 7-Mm-m (with their

corrgspaRding FEG Payleadd Ds:64-4:8 s..64-Mm-m) corresponding to an

audio object. "x-flutePtP/encSymbolOther" denotes that the message
body contains FLUTE encoding symbols 7-1-m .. 7-Mm-m (with their
corresponding FEC Payload IDs 64-1-m .. 64-Mm-m) corresponding to
"other" objects.

THIRD EMBODITMENT OF THE INVENTION

According to a third embodiment of the present invention,
the information of the multipart MIME PtP HTTP response
may also be transmitted in a more efficient way as
compared to the second embodiment. This third embodiment

will now be described with reference to Figs. 5a-5c.

The repailr server 4 may process all the FLUTE packets
that have the same TSI and TOI and comblne their FLUTE
encoding symbols 7 into M blocks 7/7-m of FLUTE packets
that share respective common FLUTE headers 6’’'-m, wherein
the integer m ranges from 1 to M. In this way, a
repetition of identical parts of compressed FLUTE headers

is avoided.

This can for instance be implemented by using the
multipart-MIME structure that is already supported by
HTT?. Toc this end, the following experimental content-
types are introcduced to identify the content of each part

in the multipart-MIME structure:
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Alternatively, some embodiments may choose not to differentiate

W{;ez \é.\/gelréa%iéferent media types and for example use a generic content 0243
ypeﬁlﬁe X- flutePtP/encSymbolData". The resulting structurd ST e Br02434

HTTP response 9" is illustrated in Fig. 5a, the common FLUTE header

6"-mis shown in Fig. 5b, and the format of the block 7"-m of FLUTE

encoding symbols is shown in Figure 5c. As can be 34 WO 2006/013460

PCT/IB2005/002434 seen from Fig. 5c, the FEC Payload ID 64-1-m ..

64 Lt $8t EACHNEY TESAEbE NG §yIRb6IS7-1hat. FMnmmsEasismbody

dengting A0 integerraNAiRg Faprt 1o, M)da adveniagequsly MOVedinion to
the block 7"-m of FLUTE encoding symbols because it is

FRUT é‘-@ﬁc@tﬂiﬁﬁ%ﬁ'ﬂ)o‘fﬂ@%ﬁc.%r%ﬁnﬁ?@f%sﬁﬁétﬂ@ﬁ@ e‘ﬂ%B&i]ﬁgF"' -
symbelssarer nokAwdallyseparatedy MMEROUndRFiesathe-$siz&65-m

of the FLUTE encoding symbols 7-1-m .. 7-Mm-m has to be defined in the
cSMiGT BEBTE header 6"-m, see Fig. 5b. The HTTP response 9" of Fig.

5a can be expressed by means of pseudo-code as (comments are

started with uble forward slash); HTTP/1.1 200 OK MIME Version:
B R R A ot e PR DA vp3page body
RERAIR. RE SPON S Ee BAIGNDARY 2P REPAIRIRESPONBEM (with

t-Type. x-fluteP n¢cSym o] t-Tra s_frgr-Encggli_ .
%@‘% / ﬁ?ﬁ‘gﬁ é%f%fr{goﬁédpég%qé?n% g/%]bglgs?ze common -,
wherein Mm denotes the number of FLUTE encoding symbols

per block 7''-m) corresponding to a video object.

“x~-flutePtP/encSymbolAudio” denotes that the message body
contains FLUTE enccding symbols 7=l-m .. 7-Mm-m (with
their corresponding FEC Paylcad IDs 64-1-m .. 64-Mm-m)

corresponding to an audio object.

“x—flutePtP/encSymbolOther” denotes that the message body
contains FLUTE encoding symbols 7-~i-m .. 7-Mm-m (with
their corresponding FEC Payload IDs 64-1-m .. 64-Mm-m)

corresponding to “other” objects.

Alternatively, some embodiments may choose not to
differentiate between different media types and for

- example use a generic content type like “x-

flutePtP/encSymbolData”.

The resulting structure of the PtP HTTP response 977 is

illustrated in Fig. 5a, the common FLUTE header &'’-m is

shown in Fig. 5b, and the format of the block 7"/ -m of

FLUTE encoding symbols is shown in Figure bc. As can be
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/Il to all FLUTE encoding symbols of the following part. // (in this example,
the following part contains all the encoding symbols that belong to a video
WEZHEPLIBOUNDARY P2P REPAIR RESPONSE Content-TyB&T/iB2005/002434
x-flutePtP/encSymbolVideo Content-Transfer-Encoding: binary // Include

all the FLUTE encoding symbols (with their FEC // Payload IDs) that

belon the Video object. FEC Pa Ioad D Encodln mbol
el AN e bl s e Ryl T
SymboéM:lh 38N 2@66@6.;‘314@0%&2@05]{9612434 ?—B@HnNDM’m’h m

é PAIR RESPONSE Content : X-fl teEIDISD/ﬁSF gmboIHdr
Conten Lﬁ%nsf}arlélnco%eng If)lna;ryr} ncFucfrét Of‘and Encoding
SymbnhSazJ&aoamh}omdﬁ:@chlhﬁﬂ:bTE@dmﬂu@sy?ﬁboh& af the'faliBwing

t. 1 f t
R S A oh e, BBOR AR A Rt -
RiﬁﬁmaﬁﬁmzCﬁnnﬁhémm@¢ﬁ#hﬁ@Pﬁﬁém@iﬂﬁﬁmﬁmﬁﬂﬂlnq symbols are
Copentalranstey Fs%é%im Ay dngludeallheRLMTE encodinge 51

symbols (W|th their FEC // Payload IDs) that belong to the Audio object.
FEE PagioRHUDE ErERchdiNg Syl s 17 FECPaylodd D=2, BAcodifighe

Symols2 FEGRayloaddDy MayEacadingssynapol M2 5 BGYNDARY
P2P REPAIR RESPONSE Content-Type: x-flutePtP/encSymbolHdr

The HTTP response 2’7’ of Fig. 5a can be expressed by
means of pseudo~code as (comments are started with a

double forward slash):

HTTP/1.1 200 OK

MIME Version: 1.0

Content-Type; multipart/mixed;

boundary = —-BOUNDARY P2ZFP REPAITR RESPONSE

~-BOUNDARY P2P_REPAIR RESPONSE

Content-Type: x~flutePtP/encSymbolHdr
Content-Transfer-Fncoding: binary

// Include the TSI, TOI and Encoding Symbol Size common
// to all FLUTE encoding symbols of the following part.
// (In this example, the following part contains all the
// encoding symbols that belong to a video object).

~~BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/encSymbolVidec
Content-Transfer-Encoding: binary

// Include all the FLUTE encoding symbols (with their FEC
// Payload IDs) that belong to the Video object.

FEC Payload ID — 1, Encoding Symbol - 1

FEC Paylcad ID -2, Encoding Symbol - 2

FEC Payload ID — M1, Encoding Symbol MI.
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Content-Transfer-Encoding: binary // Include the TSI, TOIl and Encoding
Symbol Size common // to all FLUTE encoding symbols of the followin

WO ZPPSPAE84his example, the following part contains all the //EnEEBHAY02434
symbols that belong to the Audio object). --BOUNDARY P2P REPAIR
RESPONSE Content-Type: x-flutePtP/encSymbolOther
Content-Transfer-Encoding: binary // Include all the FLUTE encoding

sym ith their F I{ Pay, | hat belong to the Audio object.
FE@@@%%@E%@%@&%Z@%@% FEC Payload ID -2, Encoding
Symbol - 2 36 WO 2006/013 T 0] 434 FEC Payload ID -
TNE%%%%&?QJ%E S@égﬁﬁ%é%éfﬁéﬁé%? P REPAIR-RESPONSE

codi
embodiment of the present invention so far assumed that no

L&T tepsions puch-gs EXT;F7) and; EXTERT afe spntainehifyn
”‘é‘?F@%%? 0j %rpée%ﬁy-%ﬁ#ﬁ%e@ﬁ@dlﬁafmm&@agart.
shownp Figure 3¢ gpss Lhuspiot femp&lpsgﬁgyﬁa% headerexengions: he
However i LCT headeyextensions.are Hsed By at leastsome gfither ) .
FLUTE encoding symbols, the third embodiment of the present invention

as.psesemied sodap withp referencertondgs. 5a-5c¢ only has to be altered
with respect t6 the set-up of the block 7"-m of FLUTE encoding symbols.
This-iscexempiadly depigteddrfig.cbd.owhich SenvEsas an alternative to
the blosk ©f FHia.n beandrhus ddaiptains thersame numerals. According to
Fig. 5c, the block 7"-m of FLUTE encoding
// Include all the FLUTE encoding symbols (with their FEC
// Payload IDs) that belcng to the Audio object.
FEC Payload ID - 1, Encoding Symbol - 1
FEC Payload ID -2, FEncoding Symbol - 2

FEC Payload ID - M2, Encoding Symbol - MZ.

~~BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/encSymbolHdr
Content-Transfer~Encoding: binary

// Include the TSI, TOI and Encoding Symbol Size common

// to all FLUTE encoding symbols of the following part.

// (In this example, the following part contains all the
// encoding symbols that belong to the Audio object).

~-BOUNDARY PZP REPAIR RESPONSE

Content-Type: x-flutePtP/encSymbolOther
Content-Transfer—Encoding: binary

// Include all the FLUTE encoding symbols (with their FEC
// Payload IDs) that belong to the Audio object.

FEC Payload ID — 1, Encoding Symbol - 1

FEC Payload ID —2, Encoding Symbol — 2
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symbols still comprises encoding symbols 7-1-m .. 7-Mm-m, where the
integer m ranges from 1 to M, and wherein Mm is the number of encoding
WAy HE€r block m and M is the overall number of blocks. BETABSH2434
the FEC Payload IDs 64-1-m .. 64-Mm-m for each encoding symbol are
contained in said block before the respective encoding symbol. However,
to_account for the use of LCT header, extensions by at least some of the

ehESding Sy RdIS L CT Hbaddt FETHtH Fietl PR T 6110-1-m ..
6110-Mm- r h tiv coding symbol 7-1-m .. 7-Mm-m are
infr_o%%@é’g@irg %&regglgeé%%?ﬁ%ge'} é)é;‘%]ﬁ_eader length fields indicate if
LCT header extensions are used, and how many of them are associated

“ﬁ%@eeaéﬁi%%oé}i{%%ﬁﬁﬁ%z%%6/%%4%0%%93!}?299%@9&4%4 §>SVF‘P%!:

These LCT header extensions 68-1-m .. 68-Mm-m are then containe

afté piesiiC T ireladep | drigfth fieRids Fespebavaly O ms tHaiekamplefafTEi§T8d and

X T ake presentindhe firstencegingsynhel. po BXE R fnihe; s - -
second encoding symbol, and one EXT FTI in the last encoding symbol of

tife Block “iATHhiCERses e HERP ENGidld 611 0WRCIiDed LiBthe comABR S
epgadingsymhgohbeader (hymishowieadzig. &R} B3ayikave. no meaning.
It is readily understood that the above-described method for supporting
the use of LCT header extensions does also work for EXT-FDT LCT

hi_eade_ﬁr'@stanrﬁsz.whidsw@aﬁeﬁ(umeﬁimdmsmbalsﬂgpl@ng least
File Distripufien Table (FDT) Insiance, FQURTH EMBQRIMENT QETHE
of the present invention as presented so far with
reference to Figs. 5a-5c only has to be altered with
respect to the set-up of the block 7''-m of FLUTE
encoding symbols. This is exemplarily depicted in Fig.
5d, which serves as an alternative to the block of Fig.

5¢ and thus maintains the same numerals.

According to Fig. 5¢, the block 77'-m of FLUTE encoding
symbols still comprises encoding symbols 7-1-m .. 7-Mm-m,
where the integer m ranges from 1 toc M, and wherein Mm is
the number of encoding symbols per block m and M is the
overail number of blocks. As in Fig. 5c¢, the FEC Payload
IDs 6d-i-m .. 64-Mm-m for each encoding symbol are
contained in said block before the respective encoding
symbol. However, to account for the use of LCT header
extensions by at least some of the encoding symbols, LCT
header length fieids (HDR LEN} 6110-1-m .. 6110-Mm-m for
each respective encoding symbol 7-1-m .. 7-Mm-m are
introduced in the block 7’7 -m. These LCT header length
fields indicate if LCT header extensions are used, and

how many cf them are associated with each encoding
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Yet another embodiment of the invention is obtained by rearranging the
information contained in the PtP HTTP response as described hereinafter
wWoRhesisrence to Figs. 6a-6¢. According to this embodiment BETEB2065/002434
present invention, FLUTE encoding symbols associated with the same
TSl and TOI are once again stored in blocks 7"'-m of FLUTE encoding

symbols (with m ranging from 1 to M), and common FLUTE headers are
us&arsrithe FLLFFE BACoMiIAgASMISTIS B ThehDI6¢k; uwever 68 ~Mn-m are

ceniastiathe thickempediment. thedields-ofall cammon TR,
headers are combined in one index object 6™, and also the FEC Payload
5§ 8P88 WH2006/013460 PCTIIB2005/002434 all FLUTE encoding
symbols contained in one block 7"-m of FLUTE encoding symbols are no
longer stored in said blocks of FLUTE encoding symbols as in the third

embodifeRt BUPTELIBEK SpBcifitrraydof FEC PhayIdad 1BS 83elm in the
64iMBtms ndich: are algnbragrpatatect nteTsaidindexeobjeethd Erigoding
allows fqr random acc 0..each desired FLUTE encoding symbol in th
SRR O o T i HTYD honE (pa R o7 faBrseaty
FigurebBacAgaiina hiultpard-d4ME beuetre WK MEIME dbédridariescd21ded
can used to separate the index object .61" and the blocks _7"-m of. ,
R e L U
flbtePtRARdExObjebt indefinad here, which denotes that the message

body contains an index object 6. Figure 6b shows the format of the index

object 6" that
It is readily understood that the above-described method

for supporting the use of LCT header extensions does also
work for EXT-FDT LCT header instances, which are used
when encoding symbols belong to a File Distribution Table

{FDT) Instance.

FOURTH EMBCODIMENT OF THE INVENTION

Yet another embodiment of the invention is obtained by
rearranging the information contained in the PtP HTTP
response as described hereinafter with reference to Figs.

ba—-6cC.

According to this embodiment cf the present invention,
FLUTE encoding symbols associated with the same TSI and
TOI are once again stored in blocks 77/ -m of FLUTE
encoding symbols (with m ranging from 1 to M), and common
FLUTE headers are used for the FLUTE encoding symbols of
each block; however, in contrast to the third embodiment,
the fields of all common FLUTE headers are combined in
one index object 6’'’, and also the FEC Payload IDs of
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contains the information (TSI, TOI, Encoding Symbol Length, FEC
Payload ID) of all the encoding symbols sent in the HTTP response 91".
WOREME%8bject 6™ can be understood to be composed of MPCT/IB2005/002434
sub-headers (modified common FLUTE headers of the third embodiment)
indexed with m=1 .. M, wherein each of said sub-headers relates to a
specific TSI, TOI, FLUTE encoding symbal size and, naturally, a number
oPREUTER e it SmBoRYIRPfo? e2eRTBILRR Y4 ST U Ehcdding ™
symnbelsyandaviereinhesomguantitiesarastareta fieldsch2m, 63-waid
65-m and 67- m resgectively.,Each of sai sub-he_ader&furt

cOMpR&Es Aparhion bf SRIT REaddrehe st ddid - 8clglgebr5gific array

obhE&IRayead 1D8 4 k- LdedcMipen 89WEX2006/0034G®C Payload

PCT/1B2005/002434 From this information, the specific receiver,3-1 ca
m%%s e%a%:ﬁ EC Pay o%"é\%ﬁ)"i“o’ a"ﬂ}ﬁf"q(frj% gﬁé-r%%&eg inlfh%or%%(éﬁlgaebyté“ hko
stredni. Thdsthespecific ééc¢ivert3-1scant have rdrdomaacdess trapgs to

dgsiad encoding symbel The. Jarmal affhg blocks 7 4T,
e%%gglmges%%n eb%s ééwn m?gﬁgi%gﬁ%om% M and M denoting the
nuriierof <bl8¢Ks of FLUTE encoding symbols) is shown in Figure 6c.
Apparently, and in contrast to the third embodiment of the present

invention, no EEC Payload IDs are contained in the blocks of FLUTE

ehEdding BYMboks Rk atisd BREIE ke Pow cortathed ' tié irtféx dbjddaure

66alThe kTP response a0kFig: a8 may-be expeessedrn vaseudo-code

as (comments are started with a double forward slash): ,
boundaries 92 can be used to separate the index object
6’7" and the blocks 7'''-m of FLUTE encoding symbols of
different types. A new content-type “x-
flutePtP/IndexObject” 1s defined here, which denotes that

the message body contains an index object &7'7.

Figure 6b shows the format of the index object 6’’’ that
contains the information (TSI, TOI, Encoding Symbol
Length, FEC Paylcad ID) of all the encoding symbols sent
in the HTTP response 9'’7. The index object &'’ can be
understood to be composed of M sub-~headers (modified
common FLUTE headers of the third embodiment) indexed
with m=1 .. M, wherein esach of said sub-headers relales
to a specific TSI, TOI, FLUTE encoding symbol size and,
naturally, a number of FLUTE encoding symbols Mm for each
block 777"-m of FLUTE encoding symbols, and wherein these
gquantities are stored in fields 62-m, 63-m, 65-m and 67-
m, respectively. Each of said sub-headers further
comprises a portion of an LCT header 61-m, and said
block-specific array of FEC Payload IDs 64-1-m .. 64-Mm-
m.
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HTTP/1.1 200 OK MIME Version: 1.0 Content-Type: multipart/mixed,;
boundary = --BOUNDARY P2P REPAIR RESPONSE --BOUNDARY P2P
WRPHAR®ESPONSE Content-Type: x-flutePtP/IndexObject?CT/1B2005/002434
Content-Transfer-Encoding: binary // Include the index object that contains
all the // necessary information to access any FLUTE encoding // Symbol
uniquely identified by (TSI, TOI, FEC Payload // ID). --BOUNDARY P2P
REPAIR RESPONSE Content-Type: x-flutePtP/encSymbolVideo
GontentRiansferfEmoedingrbinahe// fnchade kb theeEEUTERiCOdingn map
symbol Egt elan E&)ﬁ%h Vide og ct. Encodin mbo-{L}n
nac(géir?g ym 53 NG S006I5L Jfé% E’é’%s’zg%%?oojz’gm ©
Ercoeling Syhibot - MirBOUNDARY R2P RERAIR RESPORSEr 3-1 can
Goent:-Type x-lutebik/enc Sympolaudip. Gontentd ransietRncedings o
binary // Include all the FLUTE encoding symbols that b€long to // the
Ardivobjedk. ERCodA§ Skbol - 1 E e dig SYimBsIcest it ool s
Skl xM2:BOUNDARYPZPIRERAIR RESRENSE ng the number of
blocks of FLUTE encoding symbols) is shown in Figure 6c.
Apparently, and in contrast to the third embodiment of
the present invention, no FEC Payload IDs are contained
in the blocks of FLUTE encoding symbols, because these

are now contained in the index obiject €777,

The HTTP response 9/7%’ of Fig. 6a may be expressed in
pseudo-code as (comments are started with a double

forward slash):

HTTP/1.1 200 OK

MIME Version: 1.0

Content-Type: multipart/mixed;

boundary = —--BOUNDARY P2FP REPAIR RESPONSE

~~BOUNDARY P2P REPAIR RESPCNSE
Content-Type: x-~flutePtP/IndexObject
Content-Transfer-Encoding: binary

// Include the index object that contains all the

// necessary information to access any FLUTE encoding
// Symbol uniguely identified by (TSI, TOI, FEC Payload
// ID).

--BOUNDARY P2P REPAIR RESPONSE

Content-Type: x~flutePtP/encSymbolVideo
Content-Transfer-Encoding: binary

// Include all the FLUTE encoding symbols that belong to
// the Video object.
Encoding Symbol - 1
Encoding Symbol - 2
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Content-Type: x-flutePtP/encSymbolOther Content-Transfer-Encoding:
binary //Include all the encoding symbols that belong to the //"Other"
W%B?@éyf?lé‘ﬁ@oding Symbol - 1 Encoding Symbol - 2 Encodind SyAf38P3/002434
MM. --BOUNDARY P2P REPAIR RESPONSE The description of the
fourth embodiment of the present invention assumed that no LCT header
extensions like EXT FTIl and EXT FDT are associated with the encoding
symbols. It should however be noted that a similar technique as applied

ih&}y@o@'gqgerg%gghen; ofithe present invention (see Fig. 5d) can also be

adopted for the fourth embodiment of the present invention. To this 41

WO2006/013460,RCT 3B 200%/0024%4 -end, simply an array of LCT

header length§’is inCluded into each sub-header, which indicates for each

engading: sympal.if ang hove manyd-F eadarextensions are used. The

enbigspfthisanmay-then-deneiethe numberof LCT header extensions
that are stored in an encoding-symbol specific data structure in each

sup-heaslendeioa 1 tesgabes arexenyianyHpwehapcdia rethodbiong to
transetsing slata sympelsraccording to the present invention. In this
flewebdtntor simplicity-of1 presentation, it is assumed that transmitter 1
apfdegait gseTvaelb4 are etbodied by the same device. In a first step 701,
the transmitter 1 generates FLUTE encoding symbols, for instance by

FEC encoding portions

Encoding Symbol - MZ.

~-BOUNDARY P2P REPATR RESPONSE

Content-Type: x-flutePtP/encSymbolOther
Content-Transfer-Encoding: binary

//Include all the encoding symbols that belong to the
//"Other” object.

Encoding Symbol - 1

Encoding Symbol - 2

Encoding Symbol - MM.
~~-BOUNDARY P2P REPAIR RESPONSE

The description of the fourth embodiment of the present
invention assumed that no LCT header extensions like
EXT FTI and EXT FDT are associated with the encoding
symbols. It should however be noted that a similar
technigque as applied in the third embodiment of the
present invention (see Fig. 5d} can alsc be adopted for

the fourth embodiment of the present invention. Tc this
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of a transport object that is to be transferred to a plurality of receivers 3-1

.. 3.3 in a PtM session. These FLUTE encoding symbols are then
WQIPIEHEith FLUTE headers (first-type headers) that obey®RAEH20fF{R02434

protocol in a step 702, yielding FLUTE packets, that are then transmitted

to said plurality of receivers in a step 703. This may for instance be

accomplished by using the services of the UDP and the underlying_ IP

pFOfdcol TR HaASMATEREL OF E iRt Sethe R tecifed 3t tHE L uded
reegiversa:h . s313- andaint least oneiofsaith reeeivers, the-spesifioding

receiver_3-1, an addjtional recepti f repair data packets is found to
o Eb s L A g ey
reasonsn Théspecificheteiver 8alythenesignals @t eepaierequestto the LCT

. hich in th | i< identical ) .
G SO e0 BT IB00E 00T A ot ot St e®
repaic icdhue st strecetvedc ha stdpr 704 candsthefepaidtdaformation

contained therein, for instance a quadruple of TSI, TOI, SBN and ESI of
missing FLUTE encoding symbols, is used to determine which FLUTE

encoding symbols have to be generated repair data symbols. This i
oEHBrmaa U5 LR A GEP T Steh TOK R Gan b FEGREL Tor
eheadingiSymhals are then/fusnished withral tampressede Fhtddeheader
(second-type header), qbeying the FLUTE._. protocol in step. 706, for
inls?gr?@etgwgendorr%re{sgﬁﬁ é_qgﬁ‘:: aé‘fder of tﬁ;él%ﬁgtlé:rﬁ%gdi?nent of the
presentirmaention, actordlingatoskige 3a tTlad FLUTEsencdding Symbdlsrapeic

t@%rver 4 are embodied by the same device.

In a first step 701, the transmitter 1 generates FLUTE
encoding symbols, for instance by FEC encoding portions
of a transport object that is to be transferred to a
plurality of receivers 3-1 .. 3.3 in a PtM session. These
FLUTE encoding symbels are then furnished with FLUTE
headers (first-type headers)} that cbey the FLUTE protocol
in a step 702, yielding FLUTE packets, that are then
transmitted to said plurality of receivers in a step 703.
This may for instance be accomplished by using the
services of the UDP and the underlying IP protocol. The
transmitted FLUTE packets are then received at the
receivers 3-1 .. 3-3, and at at least one of said
receive£s, the specific receiver 3-1, an additional
reception of repair data packets is found to be reguired
due to loss or incorrect reception of packets or due to
other reasons. The specific receiver 3-1 then signals a
repalr request to the repair server, which in this

exemplary case, 1s identical to the transmitter.
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compressed FLUTE header then form the compressed FLUTE packet 8

of Fig. 3a. This compressed FLUTE packet 8 is then transmitted by the
WEHAY YR to the specific receiver within a PtP repair sesskSr/BE@%tagp434

707, for instance by embedding a plurality of compressed FLUTE

packets 8-1 .. 8-M into one HTTP packet 9 (see Fig. 3b) that serves as a

response to the repair request, and by using the services of the

HTTP/TCP to transfer these HTTP packet between entities of the repair

sServes A and then Spesificveeeiwer 341 d hespuéntiorehas=beeri desenisedred

above bymeang of preferred.cmbodiments. |t shold be noted fhat fhere
ard ditethative ways an variations which Are obvious to & skilled person
irt therart mpdfean Be irmpleceetedwathoup IdevidtingSiomThg scopdl andd
spitit of the appende ims. rticyl cope.of t t
ingvge%ntigngh gﬁal? %{/}’ o Iﬁ(il?;%]sebﬁg r%%%rﬁc#e%%gggzﬁ%’aﬂ%% E%r%ﬁ gtgﬁtext of
thke Bk UTEhprotbdat tor EhE BG RP MR N Sys 10 043 W@ 290610 13460

PEHIBZA0I002134 TS Iy o g fack that e nventiee. puaciele ofy
using different types of headers of the same protocol for PtM
trahsMiSHIoRS oR K& Dhe’harl &EPtP transiiissicreaR rmesthEl-Hand is

gt peuRd to apyspesifis Arotogehor: systegnA¢ MGSLLP LAIMS deA

method, comprising: - receiving, at a receiver, one or. more data s%mbols
FLUTE header {second-type header) obeying the FLUTE

protocel in step 706, for instance the compressed FLUTE
header 6 of the first embodiment of the present invention
according to Fig. 3a. The FLUTE encoding symbols and the
compressed FLUTE header then form the compressed FLUTE
packet 8 of Fig. 3a. This compressed FLUTE packet 8 is
then transmitted by the repair server to the specific
receiver within a PtP repailr sessicn, see step 707, for
instance by embedding a plurality of compressed FLUTE
packets 8-1 .. 8-M into one HTTP packet 9 (see Fig. 3b)
that serves as a response to the repair reguest, and by
using the services of the HTTP/TCP to transfer these HTTP
packet between entities of the repair server 4 and the

specific receiver 3-1.

The invention has been described above by means of
preferred embodiments. It should be noted that there are
alternative ways and variations which are obvious to a
skilled person in the art and can be implemented without
deviating from the scope and spirit of the appended
claims. In particular, the scope of the present inventilon
shall by not means be restricted to application in the
context of the FLUTE protocecl or the 3GPP MBMS system.
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from a transmitter within a point-to-multipoint transmission session,

wherein said data symbols are furnished with first-type headers obeying a
WEROGERSHES protocol, and wherein in said point-to- multipoint® g3z 34

session, said file delivery protocol uses the services of the User

Datagram Protocol; and - receiving one or more repair data symbols from

aqfepairseeLwibing Roint io-peint feRall, session, wherein said: repair,

data symgols are furnished with one or more secon(f-tlype feaders &

least partidllf Gheymy dayg santetfilbertivery plotbbel, antwhereinszid. for

seeond-unedygaders, Jepresent a adifigation of said fisstiype hieadets, , o

obtained by removing at least one parameter of said first-type headers. 2.

Theemeéthoaadearding fo BRIMPPL Witk sHid fisstespéifedeer EORRINS T

atleastpne parameter that is not contained in said second-type header,

and wherein said parameter is related to point-to-multipoint transmission.

3. The method according to claim 1, wherein in said point-to-point repair

session, said file delivery protocol uses the services of the Transmission

Control Protocol. 45 MCSLLP 4. The method according to claim 1,

wherein in said point-to-point repair session, said file delivery protocol

uses the services of the Hypertext Transfer
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Protocol. 5. The method according to claim 1, wherein said file delivery
protocol is the File Delivery over Unidirectional Transport, FLUTE,
protocol, and wherein said data symbols and said repair data symbols
represent FLUTE encoding symbols. 6. The method according to;ﬁ?&’[‘ﬁ'
wherein a combination of one FLUTE encoding symbol and one P
associated second-type header forms a compressed FLUTE packet,
n a Hypertext Transfer Protocol, HTTP, transfers HTTP packets
between said repair server and said receiver, and wherein at least one of
1said}!‘-iTTFt’:lpl)agkets comprises an HTTP packet header and one or more
of sald%%mpcr)eése%oﬁ_ '?‘Elp%%kets. 7. The method according to claim 6,
-wheretrn saidisecondi typerkeader of saidccompressed & L&z pagkeéts at
least. comprises a portion of a Layered Coding. Transport header, an
entia o aad FL T aroodin ol 1T SAt corepratesd FLUTE
packet zaridra sivecof saick FIUTE eneodihy symibbl 98 .tEhestreitliod: are

accordingtg,claim 6, \herein.said ?}geleﬁé%%g-q&é@ﬁ%t hagsa o
multipart Multipurpose Internet Mail Extensions, MIME, structure, and
wheftin SERIFcOmpressed ELUTE patiests afe séparatest 26 MESLELP

fromsaid HIT . pagket header and fromy gach, other by MIME @%Lma&ef-
(0]

9. The method according to claim 8, wherein said second- type header
SwdQfﬁﬁﬁ@@&xP?@@TEWﬁmﬁ%ﬁylCes cf the User Datagram

Protocol; and

- recelving one or more repalr data symbols from a
repalr server within a peoint-fto-point repair
session, wherein said repair data symbols are
furnished with one or more second-type headers at
ieast partially obeving sald same file delivery
protocol, and wherein saild second-type headers
represent a modificaticn of said first-type headers
cbtained by remcving at least one parameter of said

first-type headers.

2. The method according to c¢laim 1, wherein said first-

type header contains at least one parameter that is

net contained in said second-type header, and wherein

said parameter is related to point-to-multipoint

transmission.

3. The method according to claim 1, wherein in said
point-to-point repair session, said file delivery
protocol uses the services of the Transmission

Contrcl Protocol.
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comprises a portion of a Layered Coding Transport header and an

identifier of said FLUTE encoding symbol in said compressed FLUTE
packet. 10. The method according to claim 1, wherein a Hypertext MCSLLP
Transfer Protocol, HTTP, transfers HTTP packets between said repair
server and said receiver, wherein at least one of said HTTP packets
comprises an HTTP packet header, one or more blocks that comprise at

Yeast two PEGFELMt0dHy Syifibdie dntfreBpeetive™a58ddiattd idértiiers,
and poernespective secondrtype header fot eachiof said blogks, ang: v
wherein t(:each resgectivghsecond-tglge heager '}? va}l{id for all FLUTE P
encating SyMbold st a respedtive Block. £ THE method aécordihg B s £~
clainy 46t wheilein said at least one HTTP packet has a MIME structure,
and wherein said HTTP packet header, said blocks and said second-type
headers are mutually separated by MIME boundaries. 12. The method

Saccdrdingte thaim Bk wvhatéirosdid rebpettive sedondetype hebdefsi Le

comprise .partion.af. aavered Geding Transportheader and a size of
said FLUTE encoding symbols in said respective blocks. 47 MCSLLP 13.

The PietRod acEordiny to’clain® 2o rWwhelditl Eleast i€ of éaidémdck_s_
Comwﬂé%seaﬂyande@%qungim@% arespective assqgiateg.identifier,

a respective Layered Coding Transport header length and at least one

LayerdlToding Trarsporttheddef extatisichi 1. THekRéthod according to

claim 1, wherein a Hypertext

6. The method according to claim 1, wherein a
combination cof one FLUTE encoding symbol and one
associated second-type header forms a compressed
FLUTE packet, wherein a Hypertext Transfer Protocol,
HTTP, transfers HTTP packets between said repair
server and sald receiver, and whereln at least one of
said HTTP packets comprises an HTTP packet header and

one or more of sald compressed FLUTE packets.

7. The method according to claim 6, wherein said second-
type header of said compressed FLUTE packets at least
comprises a portion of a Layered Coding Transport
header, an identifier of said FLUTE encoding symbol
in said compressed FLUTE packet, and a size of said

FLUTE encoding symbol.

8. The method according to claim 6, wherein said at
least one HTTP packet has a multipart Multipurpose
Internet Mail Extensicns, MIME, structure, and

wherein sald compressed FLUTE packets are separated
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Transfer Protocol, HTTP, transfers HTTP packets between said repair
server and said receiver, wherein at least one of said HTTP packets
comprises an HTTP packet header, one second-type header and one or
more blocks that comprise at least two FLUTE encoding symbols. 1BICSLLP
The method according to claim 14, wherein said at least one HTTP

packet has a MIME structure, and wherein said HTTP packet header,

said oheTsetdhd-type hefer ahd <id Bhe dF foré Blod@Are thiitwally ¥
separated by, MiMEDLqundaries. 16. The method according to claim 15,
wherein said second-type header comprises one respective sub- header
for each respective block in said HTTP packet, and wherein each of said
arespegtiversubrhaadersceampiises aqiortion of alayeredCeding second-
Trantsgort eader, thefsize ogisaid FLUTE egcggigr%symb Is jtn said

respe Ve %%fg,etﬁe%umsﬁelr of FLUTE Seﬁ%oding‘ symeSiI% i $3id
respectiyerbloek, andone identifiér for.egehrebUTEEcpding:s\apbalin

said gespective, block A8 MGSULE 17, The method ageording 19 glaim
16, wherein at [east one o said sub-headers comprises one(iayere%
CodingnFransportdteiadier fength forceadiFIBTExENcoding symbol in
said respective block, and at least one Layered Coding Transport header

extension for at least one of said FLUTE encoding symbols in said
Ifespéstiverbloekd according te claim 1, wherein a Hypertext

Transfer Protocol, HTTP, transfers HTTP packets
between said repalr server and said receiver, wherein
at least one of said HTTP packets comprises an HTTP
packet header, one or more blocks that comprise at
least two FLUTE encoding symbols and respective
assoclated identifiers, and one respective second-
type header for each of said blocks, and wherein sach
respective second-type header is wvalid for all FLUTE

encoding symbols of a respective bklock.

11. The method according to ¢laim 10, wherein said at
least one HTTP packet has a MIME structure, and
wherein saild HTTP packet header, said blocks and said
second~type headers are mutually separated by MIME

boundaries.

12. The method according to claim 11, wherein said
respective second-type headers comprise a portion of
a Layered Coding Transport header and a size of said

FLUTE encoding symbols in gsaid respective blocks.
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18. The method according to any of the claims 7, 9, 12 and 16, wherein

said second-type header further comprises an identifier of said
point-to-multipoint transmission session. 19. The method according tg ¢ g p
any of the claims 7, 9, 12 and 16, wherein said second-type header

further comprises an identifier of a transport object said FLUTE encoding
symbols are related to. 20. The method according to any of the claims 7,

19,1 2 e dEE: Weisera pesid seBoridtypeh@ade? furhérr edmpfised east
Layesed Coding Transportiheadersxtensions. 2iuthe methad %gcgmi ,

to any of the claims 7, 9, 12 and 16, wherein said portion of said Layered
Codig™ TraHEpoittiedtiet coniprises &itdyeréd Codirly TRMPEH V&rsion
numper; @ccangestionCantrol flagra reserved space: @ Hansp@tleast
Session Identifier fIa?fi a ,Tranagrport Ol:;%ect Igerégier TOl flag, a Half-word

flag, A'€ende"Clffentfittedag. HWERPected REGdGA Time' Y, a

Close Session flag, a Close Object flag, a Layered Coding Transport
lt}lgad[e[{elenqg% &Qd a Codg Point, 49{3'\ﬂCSL'-E’ 22, A transmltt%r

L AcCor 18? to a% Wherelin a ertext
comprising: - ' means arranged for transmitting éne or more data “symbols

to orierenmbee réteiers withild Pointdoa medtipontiians nissida session,
wheieln saidfalg symiols ate lupished With (istlypeeadels obeving,
a file delivery protocol, wherein in said point-to-multipoint transmission
session, saigsfileone of said HTTP packets comprises an HTTP
packet header, one second-type header and one or more
blocks that comprise at least two FLUTE encoding

symbols,

15. The method according to claim 14, wherein said at
least one HTTP packet has a MIME structure, and
wherein sald HTTP packet header, said one second-type
neader and sald one or more blocks are mutually

separated by MIME boundaries.

16. The method according to claim 15, wherein said
second-type header conprises one respective sub-
header for each respective block in said HTTP packet,
and wherein each of said respective sub-headers
comprises a portion of a Layered Coding Transport
header, the size of said FLUTE encoding symbols in
said respective block, the number of FLUTE encoding
sympbols in said respective block, and one identifierxr
for each FLUTE encoding symbol in said respective

block.
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delivery protocol uses the services of the User Datagram Protocol,

wherein one or more repair data symbols are transmittable to one specific
receiver out of said one or more receivers within a point-to- point re%HSLLP
session, wherein said repair data symbols are furnished with one or more
second-type headers at least partially obeying said same file delivery

protocol, and wherein said second-type headers represent a modification
Iof said firsttype heade R Btathetoy remaving at 18T BRE paramBtet tof

said first-tyge beaders..23Eheiransmilteraceeding to claira 224 whereing
said first-type header contains at least one parameter that is not

contdihB8 iS4l SEearidtypé Header ahdeAhRrdif Sald Sararict8ris
related @ point-to-gnulipent fransmission.c24k A netwosk efesaent one

comprising: - means arranged for transmitting one or more repair_data

Sy B T s RO GIRIER to RE Sriectt (ECghet of She or

morel receivers within & spaintFiositinerepaitisessoymindeseinrongsgrdmore

data sgmbolstare tr?)rlsmi}t(table to said one or more 50 MCSLLP receivers
L, . respecrive OCK. . . . . .

within a Eomt-to-mu tipoint transmission session, wherein said data

symbols are furnished with first-type headers obeying a file delivery

frotacpl. wheteln in.seld peindomulipgint FapamIssion pesgionssaid

ile delivery protocol uses the services of the User Datagram Protocol,

whereirdsdid, wherein said second-type header further
comprises an identifier of said point-to-multipoint

transmission session.

19. The method according to any of the claims 7, 9, 12
and 16, wherein said second-type header further
comprises an identifier of a transport ckject said

FLUTE encoding symbols are related to.

20. The method according to any of the claims 7, 9, 12
and 16, wherein saild second-type header further

comprigses Layered Coding Transport header extensions.

21. The method according to any of the claims 7, 9, 12
and 16, wherein said portion of said Layered Coding
Transport header comprises a Layered Coding Transport
version number, a Congestion Control flag, a reserved
space, a Transport Session Identifier flag, a
Transport Object Identifier TOI flag, a Half-word
flag, a Sender Current Time flag, an Expected
Residual Time flag, a Close Session flag, a Close
Obiect flag, a Layered Coding Transport header
length, and a Code Point.
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repair data symbols are furnished with one or more second-type headers

at least partially obeying said same file delivery protocol, and wherein

said second- type headers represent a modification of said first- type

headers obtained by removing at least one parameter of said first-type MCSLLP
headers. 25. The network element according to claim 24, wherein said

first-type header contains at least one parameter that is not contained in

said second-type header, and wherein said parameter is related to

opoinkta-multineinttransmission s26..A receiver comprising: - means
arranged for receiving one or more data symbols from a transmitter within
“a poitfta6-matipéine Franshfisdioh SEELiIoN; \WHe gt s&itl dta Syimibofs are
furnishegwith first-type headers-ebeyieg aifite :delivenhinotacobeind: - to-
wherein in said gint-to- mrglti%)Soint tr%nsgnigsggn se %iogﬁsaiggijlkeddglévfegy
protdtbt hisBS i servited b te Uier Datagram Protocol: and - means
arrara;g,e@bfo]z secaivingoneiorrmdresmepair data ssymbugls fropadaspair
server within a point-{o:painy epalr sessipn wherelp saiderall data 4
symbols -are “furnished with one or‘more second-type headers at 51
MCSid Pn teast pavtiallyobeying-said saifesfilerdeliver/iprotocoh ghdf 1 Le
Wher(%éfﬁh%lgéfcsg@%%%ﬁea@%@ represent.a modification, of said,
first-type headers obtained by removing at least one parameter of said
Datagram Protocol, wherein one or more repalr data
symbols are transmittable to one specific recelver
cut of said one or more receivers within a point-to-
point repair sessicn, wherein said repair data
symbols are furnished with one or more second-type
headers at least partially obeying sald same file
delivery protocol, and wherein said second-type
headers represent a modification of said first-type
headers obtained by removing at least one parameter

of said first-type headers.

23. The transmitter according to claim 22, wherein said
first-type header contains at least one parameter
that is not contained in said second-type header, and
wherein said parameter is related to point-to-

multipoint transmission.

24. A network element comprising:

- means arranged for transmitting one or more repair
data symbols from said network element to one
specific receiver of one or more recelvers within a
point-to-point repair session, wherein one or more
data symbols are transmittable to said one or more
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ﬁrst-type headers. 27. The receiver according to claim 26, wherein said
first-type header contains at least one parameter that is not contained in

said second-type header, and wherein said parameter is related to MCSLLE

point-to- multipoint transmission. 28. A software application comprising
program code for causing a processor to perform the method of any of

the claims 1-21 and 29-30. 29. The method accqrding to claim 1, wherein
said e dehivasy prototblisthB il DERERY Ve Uniidirectiohal™ =5+
Trangpe; ELU Ty pratoeols 30 4The metBgehaccerdingstofalaim & hwhereinh

the point- to-multipoint session is a 3GPP multimedia , broadcast/multicast
service’sHssioR 31 FAE transhiitter dctordi é“%; c%‘%b\ﬁ?%e?gi%%s%? T,
file dgliveryiprotocokisitherrilerDeliveryoveri kinidirectionakFransport,
FLUTE, protocol. 32. The transmitter according to clai _whegrein the
poinﬁ?osi%hﬂfboinstasle%sﬁﬁig a%f ﬂ’ﬁen%lt%re%g?g Orga Cgaés&f/n?u '%cast
servicersession. 52 MESLUP< 383 DA imethet chbniprising: ~ tréhsiitiing ohed

or more ata symhols {g,g8 or Jare, E5ENArS Yilhn & Rojnt te:mypaint

transmigeion session,"wherein said data symbols are furnished with

first—t;@@dm#d@]@@bé@iﬁg%rﬁe@@Ii&@@%o@%ﬁ]}1\ﬂ/¥aébéiﬁlﬁ19§&iag said

Fhoéntétaoﬁ@uglf)f?@t&@f?%%s}o% 36ssion saigd-file delivery-pratocal yses,na-
type headers represent a modification of said first-

type headers obtained by removing at least one

parameter of said first-type headers.

25. The network element according to claim 24, wherein
said first-type header contains at least one
parameter that is not contained in said second-type
header, and wherein said parameter 1s related to

point-to-multipoint transmission.

26. A receiver comprising:

- means arranged for receiving one or more data symbols
from a transmitter within a point-to-multipoint
transmission session, wherein said data symbols are
furnished with first-type headers obeying a file
delivery protocol, and wherein in said point-to-
multipoint transmission session, said file delivery
protocol uses the services of the User Datagram
Protocol; and

- means arranged for receiving one or more repair data
symbols from a repalr server within a point-to-point
repair session, wherein said repair data symbols are
furnished with one or more second-type headers at
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services of the User Datagram Protocol, wherein one or more repair data
symbols are transmittable to one specific receiver out of said one or more
receivers within a point-to-point repair session, wherein said repair data csy | p
symbols are furnished with one or more second-type headers at least

partially obeying said same file delivery protocol, and wherein said

second- type headers represent a modification of said first- type headers
obtalftFly EEGViRg Y |t Bhe SpaahtbtéfBitsid fifstd§pe Hadders.

34. The.methad ageording-teclaims 33 dvhereimn said file. deliverrerotocol
is the File Delivery over Unidirectional Transport, FLUTE, protocol. 35.

The F&HEE GEEordliny G AT 33°Rh8eirf e pdihE S5 nidkipome 29 TS
sessign isia 36 PR/ multinnediagbroadcastémulticastsarvice sessiof. 36.1A

software application comglrcising program code for causing a processor to

perforht the méttod 'SP S the claims 33-35. 53 MCSLLP 37. The
network element according to claim 24, wherein said file delivery protocol

5 theEile Delivery. over Uniditegional Transport ELUTE. grofocel. 3.
He ne?worfi eefement accorélng to claim , Wherein the
pointttosmtipoirt sessidnrs a3GRPAUkImedia Broadcastimalticast ©
serviggsespion. 23 SO LOmRNING 4 NANSENENG Alle YR, and
repair daata sym ols to one SpeCIfIC receiver of one or more receivers
withisherein said parameter is related to point-to-

multipoint transmission.

28. A software application comprising program code for
causing a processor to perform the method of any of

the claims 1-21 and 29-30.

2%. The method according to claim 1, wherein said file
delivery protocol is the File Delivery over

Unidirectional Transport, FLUTE, protocol.

30. The method according to claim 1, wherein the point-
to-multipoint session is a 3GPP multimedia

broadcast/multicast service session.

31, The transmitter according to claim 22, wherein said
file delivery protocol is the File Delivery over

Unidirecticonal Transport, FLUTE, protocol.
32. The transmitter accerding to claim 22, wherein the
point-to-multipoint session is a 3GPP multimedia

broadcast/multicast service session.
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point-to-point repair session, wherein one or more data symbols are
transmittable to said one or more receivers within a point-to-multipoint
transmission session, wherein said data symbols are furnished with MCSLLP
first-type headers obeying a file delivery protocol, wherein in said
point-to-multipoint transmission session, said file delivery protocol uses
the services of the User Datagram Protocol, wherein said repair data
3symBoRedrB 4arnisHEa With BFe or more second-type headers at least
-partialiy obeying saif samesfilerdetiversprotocphiancswhereimsaidr more
second- type headers re resent a mo%ificatioiltof said Qrst-rtgge headers

obtaled By ferfoving at feast BR& paraméter of Said firsttype headers.”
40. Fhesmiethod aecording tesclaimia® Awhereinsaiddite daliverysprotool th

is the File Delivery gver  Unidirectional Transport, ELUTE, protocol. 5
VCSITP 41 116 oA accoriing 1 i, whercinine pomt™ o
to-mulitipoinitrsessionds d 3GPRMuakintedld twoaddast/multicast sérvice
session. 42, A software application gamprising pragram, code for,, causing
a processor to perform the method of any of the claims 39-41. 43. The
recef/er aeeerdling totélginy 28 rwhefelf i aid L pSiALto-point fepaift one

Sessciﬁn’zﬁé‘i%fi|§%9§Y%VYdQE%19§%H§§§§h§ services,afthe Transmission, e

Control Protocol. 44. The receiver according to claim 26, wherein in said
specific receiver out of salid one or more receivers
within a point-to-point repair session, wherein said
repair data symbols are furnished with one or more
second—~type headers at least partially obeying said
same file delivery protocel, and wherein said second-
type headers represent a modification of said first-

type headers obtained by removing at least one

parameter of said first-type headers.

34, The method according to claim 33, wherein said file
delivery protocol is the File Delivery over

Unidirectional Transport, FLUTE, protocol.

35. The method according to claim 33, wherein the point-
to-multipoint session is a 3GPP multimedia

broadecast/multicast service session.
36. A software application comprising program code for

causing a processor to perform the method of any of

the claims 33-35.
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point-to-point repair session, said file delivery protocol uses the services

of the Hypertext Transfer Protocol. 45. The receiver according to ClaimCSLLP
26, wherein said file delivery protocol is the File Delivery over

Unidirectional Transport, FLUTE, protocol, and wherein said data

symbols and said repair data symbols represent FLUTE encoding

symbols. 46. The receiver according to claim 26, wherein a combination

30t -oEEL OF ENéHch A 8ol PG e i sbEiateld d6tonti- type headr

formga compressgd 1FLMTE packeb wherein a Hypertext Tanstesry over
Protocol, HTTP, transfers HTTP packets between said repair server and

said Y8c&N & ahd Sitereih it 1655 Ore S Yaid HPEP pacRets comprises
an HTTP packet header and one or more of said compressed FLUTE

3packets. 55 MCSLLP 47. The receiverdaccor(g[régt cl.aimzéb& wherein,
hid SBEoRG- P Hedtier of Shid Sompressdd

1m erein
packets at I6ast
comptisesa portion-efaillayeredCoding sFranspert hedder, anudentifier i a
of said FLUTE enco iggg g]cboé(ienrsaid com Srgﬁ%%d FLUTE packet, and

a size 'of said IEEL/JXFE encoding syml%%lc.:ﬁ&s he receiver according to

claim 46, wherein said at least one HTTP packet has a multipart

Mglt&gu&qﬁ%@tgg}%Masl;li@ét?nsions, MIME, structure, and wherein

said compressed FLUTE packets are separated from said HTTP packet
-header amerficrh Bagh ©tiserdsy IMIME boRAdariesita symbols to one

specific receiver of one or more receivers within a
point-to-point repalir session, wherein one or more
data symbols are transmittable to said one or more
receivers within a point-to-multipoint transmission
session, wherein said data symbols are furnished with
first-type headers obeying a file delivery protocol,
wherein in said point-to-multipoint transmission
session, sald file delivery protocol uses the
services of the User Datagram Protocol, wherein said
repair data symbols are furnished with one or more
second-type headers at least partially obeying said
gsame file delivery protocol, and wherein said second-
type headers represent a modification of said first-
type headers obtained by removing at least one

parameter of said first-type headers.
40. The method according to claim 32, wherein said file

delivery protocol is the File Delivery over

Unidirectional Transport, FLUTE, protocol.
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49. The receiver according to claim 48, wherein said second-type header

of said compressed FLUTE packets comprises a portion of a Layered

Coding Transport header and an identifier of said FLUTE encoding MCSLLP
symbol in said compressed FLUTE packet. 50. The receiver according to

claim 48, wherein a Hypertext Transfer Protocol, HTTP, transfers HTTP
packets between said repair server and said receiver, wherein at least

bhe ofRaid AT D AKER Comprises ApHTTP Dackbereddertbre ppint—
moredalogksithap compriseat leastitwoFLEEE engeding symbols and

respective associated identifiers, and one respective second-type header
for e&cH8F$Hd bidkks Fardt Whereiéach rispeéfve second-type header
is valid for all FLUTE encoding symbols of a respective block. 56
MCS#FP %% The receiver according to claim 50, wherein said at least
one HTTB patkeFhad R MINGE sRlclir8Fdnd Wersih(aid BTTesadiet
heades, said blocks andsaid second<dypge beaders are tgyallyy any of
sepa;:eggd (pglal\ﬂnl\éE ﬁqu&daries. 52. The receiver according to claim 51,
wherein said respective second-type headers comprise a portion of a
Layered Coding Transport header and a size of said FLUTE encoding

symbgls.in said respective b 53. The receiver accprding to claim 50,
wherein at least one o% said%%ﬁ?s ggmﬁréé? a%%Ufﬁqgﬁgg |ngl %yrsﬁ%%)(lj,
a respeeiie aSsuciated idemifier, & respeetive daydrad CeditglTransport

headerlength and atleaste services of the Transmission

Control Protocol.

44. The receiver according to claim 26, wherein in said
point-to-point repair session, said file delivery
protocol uses the services of the Hypertext Transfer

Protocol.

45. The receiver according to claim 26, wherein said file
delivery protocol is the File Delivery over
Unidirectional Transport, FLUTE, protocol, and
wherein sald data symbols and said repair data

symbols represent FLUTE encoding symbols.

46. The receiver according to claim 26, wherein a
combination of one FLUTE encoding symbol and one
assoclated second-type header forms a compressed
FLUTE packet, wherein a Hypertext Transfer Protocol,
HTTP, transfers HTTP packets between said repair
server and said receiver, and wherein at least one of
sald HTTP packets comprises an HTTP packet header and
one or more of said compressed FLUTE packets.
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one Layered Coding Transport header extension. 54. The receiver
according to claim 26, wherein a Hypertext Transfer Protocol, HTTP,
transfers HTTP packets between said repair server and said receiver, MCSLLp
wherein at least one of said HTTP packets comprises an HTTP packet
header, one second-type header and one or more blocks that comprise at
least two FLUTE encoding symbols. 55. The receiver according to claim
54, wherein said at least one HTTP packet has a MIME structure, and
AWhereir saidd4 TR packethebidey, saidoheisecbhd-type: treades and said
one or more blocks ar tually: s t I o] ' :
CSLLP 55 T orEb dootichig 6 clamede, wherom aaid Do et
secont-type headercomprsesione Fespeetivd sablReaderdor eadha

respegtive block in,said HT TR packet, :and; wherein each;obsajdx
respective sub-headers _comprises a portion of a Layered Codin
Transp6SRéstet yiNesize bf %6¢LW@éﬁéé&ﬁgé§/H%%|§)ﬁF%§iﬁf and

respgctivehlogls the nymues-of FLLHE encoding-symbols in said

respective block, and one identifier for each FLUTE encoding symbol in

said respective block. 57. The receiver according to claim 56, wherein at

Jeastrane of saithsub-headers comprises ongl ayeree Coding: T+anspart

header length for each FLUTE encoding s mPoI. in said 1Qesjpective block,
% fe S| 3

and afiBast S LabefedP@5 g TraRspot ReadEréxtension for at - ©

Internet Mail Extensicons, MIME, structure, and
wherein said compressed FLUTE packets are separated
from said HTTP packet header and from each other by

MIME boundaries.

49, The receiver according to claim 48, wherein said
second-type header of said compressed FLUTE packets
comprises a portion of a Layered Coding Transport
header and an identifier of said FLUTE encoding

symbol in said compressed FLUTE packet.

50. The receiver according to claim 48, wherein a
Hypertext Transfer Protocol, HTTP, transfers HTTP
packets between said repair server and said recelver,
wherein at least one of said HTTP packets comprises
an HTTP packet header, one or more blocks that
comprise at least two FLUTE encoding symbols and
respective associated identifiers, and one respective
second-type header for each of said blocks, and
wherein each respective second-type header is valid

for all FLUTE encoding symbols of a respective block.
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least one of said FLUTE encoding symbols in said respective block. 58.

The receiver according to any of the claims 47, 49, 52 and 56, wherein

said second-type header further comprises an identifier of said MCSLLp
point-to-multipoint transmission session. 59. The receiver according to

any of the claims 47, 49, 52 and 56, wherein said second-type header

further comprises an identifier of a transport object said FLUTE encoding

SymiidIg aFé Fé1ATEN 0266 VFRE Féteherdet ofting to YAY bEtHe Aaitts 47,

49, 52 and 56, wherein sidgeeondstype header fyrther:comprises
Layered Coding Transport header extensions. 58 MCSLLP 61. The .
receiVBF 5840ty 0 a%}%)f tHE CiEirtns 47 487 52 Hht 6ls Jvﬁﬁcé[%inagéﬁa‘d said
portier 6f said:ayerea: Lediag Iransportheader comprisesd bayefedE
Codigg Elggrsggrst version number, a Congestion Control flag, a reserved
space, a ransport Session Identifier flag, a Transport Object Identifier

TOI flag, a Half- word flag, a Sender Current Time flag, an Expected

esidual Time fla I Session flag, a Glose, Object flag, a Layared
%ddi%é%réﬁgfolr%gﬁga e%éserncg%h%ggn% a Code Point. 62, The receer
accorging ¢o thaim 28; wihedein gadd filea delivery protoesks eherilg Lon of
Delivery gver, Lnidireetionak Transpart, FLUTE. protacol .63 The teceiver
according to claim 26, wherein the " point-to-multipoint session is a 3GPP
multifiédid encoding symbols in said respective blocks.

53. The receiver according to claim 50, wherein at least
one of said blocks comprises a FLUTE encoding symbol,
a respective assocliated ildentifier, a respective
Layered Coding Transport header length and at least

one Layered Coding Transport header extension.

54 . The receiver according to claim 26, wherein a
Hypertext Transfer Protoccol, HTTP, transfers HTTP
packets between sald repair server and said receiver,
wherein at least one of said HTTP packets comprises
an HTTP packet header, one second-type header and one
or more blocks that comprise at least two FLUTE

encoding sympbols.

55, The receiver according to claim 54, wherein said at
least one HTTP packet has a MIME structure, and
wherein said HTTP packet header, salid one second-type
header and said one or more blocks are mutually

separated by MIME boundaries.
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broadcast/multicast service session. 59

56.

57.

58.

59.

60.

MCSLLP

The receiver according to claim 55, whereln said
second-type header comprises one respective sub-
header for each respective block in said HTTP packet,
and wherein each of said respective sub-headers
cemprises a portion of a Layered Coding Transport
header, the size of said FLUTE encoding symbols in
sald respective block, the number of FLUTE encoding
symbols in sald respective block, and cne identifier
for each FLUTE encoding symbol in said respective

block.

The receiver according to claim 56, wherein at least
one of said sub-headers comprises one Layered Cocding
Transport header length for each FLUTE encoeding
symbol in said respective block, and at least one
Layered Coding Transport header extension for at
least one of said FLUTE encoding symbels in said

respective block.

The receiver according to any of the claims 47, 49,
52 and 56, wherein said second-type header further
comprises an ildentifier of said peint-to-multipoint

transmissicn session.

The receiver according to any of the claims 47, 49,
52 and 56, wherein said second-type header further
comprises an identifier of a transport chbject said

FLUTE encoding symbols are related to.

The receiver according to any of the claims 47, 49,
52 and 56, wherein said second-type header further
comprises Lavered Coding Transport header extensions.
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6l.

62 .

63,

MCSLLP

The receiver according toe any of the claims 47, 49,
52 and 56, wherein said portion of said Layered
Coding Transport header comprises a Layered Coding
Transport version number, a Congestion Ccntrol flag,
a reserved space, a Transpcrt Session Identifier
flag, a Transport Object Identifier TOI flag, a Half-
word flag, a Sender Current Time flag, an Expected
Rezidual Time flag, a Close Session flag, a Close
Object flag, a Layered Coding Transport header
length, and a Code Point.

The receiver according to claim 26, wherein said file
delivery protocol is the File Delivery over

Unidirectional Transport, FLUTE, protocol.
The receiver according to claim 26, wherein the

point-to-multipoint session is a 3GPP multimedia

broadcast/multicast service session.

5%



