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BACKGROUND OF THE INVENTION

For point-to-multipoint (PtM) services (also denoted as

one-to-many services) over 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 the download of multimedia

files is an important service.

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

Control Protocol (TCP) is not feasible.



the I nternational Engineering Task Force (IETF) is

currently in the process of standardizing two
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protocols. In the first category, reliability is

i npl enented through the use of (proactive) Forward

Error Correction (FEC), i.e. by sending a certain
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instantiation belonging to the first category, while the
NACK-Oriented 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 Network (GERAN) and the UMTS
Terrestrial Radio Access Network (UTRAN)), Wireless Local
Area Networks (WLAN), Digital Video Broadcasting -
Terrestrial (DVB-T) networks and Digital Video
Broadcasting - 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.



controlled by the File Delivery over Unidirectiona

Transport (FLUTE) protocol.FLUTE is a one-to-nmany
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bl ocks. It is intended for file delivery from

transmtter (s) to receiver (s) over unidirectiona

systens. It has specializations which nake it suitable
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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 repair data symbols, for instance data
symbols that were not received correctly by a receiver,
to a transmitter or repair 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 repair data symbols required by said
receivers have to be sufficiently identified, so that the

repailr server is 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 repair server,



When a receiver is scheduled for a repair session, a

Pt P session, for instance an HTTP session, is then
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server,in which the required repair data synbols are

transmtted to the receiver. Al though the data synbols

are transmtted in a Pt Msession, which is based on an
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Protocol (UDP) , "and the repair data synbols are

ttantheét redeiven. Pt P session, which is based on a
reliable protocol, as for instance the Transport
Control Protocol (TCP) , repair data synbols are
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as the data synbols. This header in
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dat a syntefsuahdLéyerst dedouynfréhepdrte(BFT) header,
- an LCT Header Extensions section, and

- an FEC Payload ID section.

The LCT 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,

- a Congestion Control Information (CCI),

- a Transport Session Identifier (TSI),

- a Transport Object Identifier (TOI),

- a Sender Current Time (SCT), and

- an Expected Residual Time (ERT).

However, 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 already sent data
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that were partially downl oaded during the nulticast

/ broadcast Pt M session. The overhead incurred in the
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represents a re-transm ssion of already sent

dat asynbol s, should thus be kept small to reduce the

PtP response tine while keeping the receiver
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wherein data synbols are transmtted fromat |east one
transmtter
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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 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 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-multipoint transmission may either be a
broadcast transmission, in which all receivers are
addressed by said transmitter, or a multicast
transmission, in which only a sub-group of all receivers
is addressed by said transmitter. Said system may for
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broadcast transm ssion, in which all receivers are
addressed by said transmtter, or a nulticast
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receivers is addressed by said transmtter. Said
system may forinstance be deployed in the context of
UMTS, a LAN, a WLAN, DVB-T or DVB-S, and nay be
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thereof. Therein, each data synbol may represent on
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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. Said first-type data
symbols and their associated data symbols may for
instance form a FLUTE packet. The first-type headers may
for instance contain information related to the logical
transfer of said data symbols between protocol entities

at said transmitter and said receivers.



synbol s and their associated data synbols may for

instance forma FLUTE packet. The first-type headers
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| ogical transfer of said data synbols between protoco

entities at said transmtter and said receivers. At

| east at one of said receivers, which is denoted as

$£€Ci£é§tf§E83%§f £agk £GEPLLEODyOF s T BPRI En dpk agsyHBed Sas

i'S required, |c% may be due to a plurality of .

r sasonSisuchcasvéns ans¢agipel¢mcof reepatiecéptsopympols 1s

loss of transmtted data.s ol s._Sai d, specifi

rE%%F%E?éhavhb%%oﬂﬁyaﬁﬁr%u%PP?h% Qg%ﬁ?%%ﬁ%n?Et%easons such

rgserye {epahnceal Aceypbet srdvephgosadbd 1oe8satssi on

of data synbols or after the transm ssion of data

synﬁﬁﬁmlh%sdfdﬁt%hémmb@%$d Pobdi Preat B SyRBer sV RRyEBr

[ e i opl OpLES: a ] d

L L e S S

r egebyes . dgimy | yawnel trabbeysshyn bef didter eymbod shor after

respect to both encodi,ng and actual coptent. Repair

daba STABBILSSEPYeCt hgd %rﬁxg%o%?a%?%vfﬁ?hﬁhégrd

specific receiver with that anmount of information that

Is required by said specific receiver. In order to
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This transter of repair data synbols is perfornmed in a
pprovitdbnposaid 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 repair 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 repair server thus is enabled to
generate the appropriate repair 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 obeying 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
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Sai d second-type data synbols headers thus may for
i nstance conpletely obey said file delivery protocol,
which then is required to define atleast two different
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on the other hand. This

data symbols may be combined into one HTTP packet, and
one second-type header may also be included into said
HTTP packet, wherein said second-type header then
comprises information valid for all repair data symbols

in said 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 protocols (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
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proposal accounts for the fact that data synbols are

transmtted in point-to-nultipoint sessions that are
woasmsdi1swo unr el i abl e protocols (e.g. UDP), whePeagB2005/002434

repair data synbols are transmtted in point-to-point

session that are based on reliable protocols (e.qg.

TCP), so that at |east sone of the paraneters that
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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 Transport 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 Transport

Control Protocol.



According to the present invention, in said

poi nt-topoint repair session, said file delivery
wonraicma®ieo may use the services of the Transpor PCCOBLONT002434

Protocol. According to the present invention, in said

poi nt-topoint repair session, said file delivery

prot ocol may use the services of the Hypertext
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conpressed FLUTE
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
associated 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 said compressed

FLUTE packets.

According to said first embodiment of the present

invention, 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. Said Layered Coding
10



packet, and at |east one of said HITP packets

conprises an HITP packet header and one or nore of
weoeabw/apwpr essed FLUTE packets. According to SBCTIBin5002434

enbodi nent of the present invention, said second-type

header of said conpressed FLUTE packets at | east

conprises a portion of a Layered Coding Transport

9%% off hé’&@ékf wjé Q{elﬁaffjolﬂwg BAGOE A 0CSY

conpresse packet, and a size of said LUTE
eﬂn@msmgrSymuoldlﬁglulQa&et@@ Eb@T%gqr@h@@@¢t1®E%6e¥S

PSR T FOOTES pr O Lol CPAVEr 7 BT Eobrf Tape of i ooding

Sgidbbdenty f £6F Qﬁsﬁ@h@le %&Tﬁlemcodmgl@wbm pﬁfyvi@ing a
I nstance be an FEC Payl oad | D providing a Source_ Bl ock

NEpeee (SBAFk afamanr EASBM] nnSy#hotnE 9 PERPPESI)
C?&éﬁﬁ??ﬁ@%nQEé? S@bgrg%%g%afﬁiogénga npﬁﬁTE encoding
0 a second e

Accordin t of t e present
|9Yﬁh®10n said at | east one HITP packet has a

mul tipart Multipurpose Internet Mail Extensions, M ME,
structure, and said conpressed FLUTE packets are

Sﬁ@@é@&fﬁﬁﬂf@nhS@égoﬁHTEhB@@fﬁénbe@ﬂeih@nﬁréé@ﬂteaCh
ot her ME boundaries. Said separation

bmwd@tl@@,tﬁ@hdn@‘}' aepaty eoe sKTH ap%k%‘ﬁelﬁn%? #oputhbpart
DIOALE g8 SYIROL L SLEGL Nus i Ju2CODOs Y POy BRI Eructure,

Accordi 0 sali secon enmbodi ment 0 e present
laﬂanéaﬂa ceapdesseandLUYPephekees afe saedaranpdessed said

FLUTE packets conprise ort f Codi
THARE Db £ PR CCAnaanCF BBEF £ cf br = Saf GUELBTE

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 said 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 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, wherein each respective second-type
header is valid for all FLUTE encoding symbols of a
respective block. The combination of FLUTE encoding
symbols into blocks allows to use only one second-type

11



encodi ng synbol in said conpressed FLUTE packet.

According to a third enbodi nent of the present
wonvertsen, at | east one of said HITP packets eOmpBil0s&602434

an HITP packet header, one or nore bl ocks that

conprise at |east two FLUTE encodi ng synbol s and

respective associated identifiers, and one respective

Sﬁ&ﬁagrtfgﬁ Qgéﬁeﬁl£8% fﬁgbeQ& §P'ﬁa@i§§k§® @ﬁﬁd@ one

each respective second-type header is valid

Fttﬁﬁh@ﬂtpp@nQGSQHDOPSIOFL@TEe%@@@@lﬂ@ pymioRl] . Tﬁ@ld FLUTE
ation E enco nt 9. bl

CTONRChS TeBb Ty O SR on: Ty penbaaby - farnEgdfousty

bhaek tHét§Qﬁe0£h5§¥tﬂ§ri§tpé9ylQEgOngaﬁ@CQDﬁetyp&me TOI

header per FLUTE encodi ng synbol. Said FLUTE encodi ng

s?ﬁ@oﬁ%m@oﬁﬁlne@ndntbeacbﬁééﬁtﬁﬁ%%ﬁ%%ﬁeB@%Fyaﬁﬁv%l?ﬁ%rent
s§g§ %%?ﬁagiﬁf?héhéﬁdlﬁ ¥ﬁ@8§ £h m§ n@eTgh?égﬂorated

and ar ac Istics t re different
fonteaehlﬁLbMEbEncoﬂlEgU@@n@ntodheg agyb@bs
i ncorporated into said bl ocks of FLUTE encodi ng
synbol s. According to said third enbodi nent of the

PRessRlihgvent 5QNa SRk daabmbeasheRneoHTie paekstnbas a
M ME strucCture, and said HTTP packet header, said

bhoukstaﬂd,saauds@boh@aﬁyp@nﬁeﬁﬁﬁPSPaﬁbeﬁuhﬁﬁlPyMIME

separ at ed by up en

réﬁﬁ??éﬁr?o ex%P?%?@l ECk%£ ﬁ§¥%ége o$9thefgfggkand
okalFbUsEcenaoedipg Bgabeks a@ecmﬁﬂuaglyOSspadathdrdy MIME
enbodi nent of _the present invention,  said resgyitlv

skeBRE2EVBE- hééd@ﬁg EBADr ek BepbrElbRedrte EAREFEUtLY

C@géglmIﬁa@ﬁQOEEzQe@geEh@ngl@cﬁ'5? plusai EnEbYIEg symbols.
encodi ng synbols in said respective bl ocks. According

to said third enbodi nent of the present
According to said third embodiment of the present

invention, 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_FTI
or an EXT FDT. Said respective LCT header length may
indicate if one or more of said LCT header extensions are

present or not.

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

12



i nvention, at |east one of said blocks conprises a

FLUTE encodi ng synbol, a respective associ ated
woOdeostonsd6er , a respective Layered Codi ng Tr anspOorTaB2005/002434

header | ength and at | east one Layered Coding

Transport header extension. Said LCT header extension

may for instance be an EXT_FTI or an EXT_FDT. Said

rﬁﬁﬁﬁcﬁbﬁﬁegcﬁegéégeroh@ngéﬁoﬂﬁ¥tyﬁg|Hé&@ekfaﬁaeoﬁé or
nore of said LCT eader extensi ons are present or not.

Asooedbhgcke ahhburphpeibedrreheast the ELE@Enﬁncodlng
i nv t | ea t one of i,d P, t C [
¥ﬁ$ﬁipacﬁe one gecgga §gg hQ% §s nggn28§ all

Fnhea one secon er an
OFLUDEeebbeaKﬁgthgmbcmﬁpbbseaaheaeastshmd FrUPEpacket,

encodi ng synbol s. Then only one second-type head | S
uybéCho?eéVPSFEQTEneHEGl?nQ §9ﬁBoF§anHFaeh@88 ﬁiiahﬁader

HI 1R, ﬁ5K§EP E@kcgl§65 €3add @ﬂUTﬁd@ﬁceghﬁﬁtsyﬁﬁbls Said

provi es al ader in ornatlon for all of said FLUTE
eaeodndgtspabbbadeSatueaemamdfpypenBEadeﬁ bhenegagnted

i nstance. b d into su ders that are
ref PeaupoﬁgﬁggrSf daEFogﬁi g gFgﬂTﬁaS c8hi Rgtd Plocks
syrbet.sTEAcsebding ggmgaug,fourth enbodi nent of the

present invention, said at |east one HITP packet has a
M ME structure, and said HITP packet header, said one

S ader 4a id recb k
P SR R DBt e Tae S TEE Ras S Fow
t anskhpibhe samdiattlEaansnhesH@mPopathetshae anﬂMS

bl ocks of FLUTE encadi ordi ng.t.0 sai

{ BREtR CorBoaFREntagt IAPoPRCSRE PRGGRFT ot i8aPge Second-

segprdntyperhgadesa¢anBheses fABRe 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
said respective block, and one identifier for each FLUTE

encoding symbol in said respective block.

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

13



respective sub-header for each respective block in

said HITP packet, and each of said respective
weumesleader s conpri ses a portion of a Layered €0wilBZH05/002434

Transport header, the size of said FLUTE encodi ng

synbols in said respective bl ock, the nunber of FLUTE

encodi ng synbols in said respective bl ock, and one

i deot il éiegoéogﬁﬁgcf£85§§89€0Hé§8e§yg§9énéﬂoﬁafgr at

respect cording to said fourth enbodi nent
oleabe pneseftsandeRLUBH, eacOdeagtsnmb0b$ tmi gaid

ESARRC] ohat RIPBF - oaRhCFLOTE GhaDI Ko  SoRbor ThY 5P

r espeshi¥epbl agkpxandpat ok east pre tayersdlﬁbﬁcngheader
Transport header extension for at | east one of said
FL@H hn@éﬁuhgdé9ﬁ§@|éf|ﬁn§a96 nesperti 818l bek. hearar

a Egn Yofofoinstance be an EXT_FDT or
Egﬁ g?ﬁ ét%% ﬂgader ength may indicate if one
or nor e of sald LCT header extensions are present or

t. Accord th
BEaRBSLyfet RoshRr PRASCFEr LREP™EGRpY | S8°dnor HBRET FYBF

0ﬁe§éé9 RAyNELerhBY! EbRBENbet AANSALESE ONe 865 981dSpbEnt-
dentifier may for instance be a Transport Session

|denmuitepo¢m5|yransmmeeéan PESBRPY- oReldr 4ASAT$5i8R may
ﬁss'on reBS”B QEah%PEEtl§eEnghck&EMtgk§%EW&fgﬂ5

I'Ch transnt Ssion Séssion sal
eﬂcoéveg,syﬁbeh$yreﬁerttansmasdlodeBEBénen bk pakdent or
transm ssi on session may not be req U|red ﬁ rd ng to

t hé bFeéénﬂmPﬁééﬁFﬂBnCl§3Fdf§8@oFHet93@ fig
fHEBHEﬁl%QE@ﬁ'§§s§90hd§335fFﬁUTﬁfeﬁcgﬂﬂﬂépgyhbols refer

to, said identifier of said transmission session may not

be required.

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 Object
Identifier (TOI). However, if only one transport object
is transmitted per transport session, said identifier may

not be required.

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

instance be an EXT FTI or an EXT_ FDT.

According to the present invention, said portion of said
Layered Coding Transport header may comprise a Layered
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obj ect said FLUTE encodi ng synbols are related to.

This identifier may for instance be a Transport Cbject
woOdastonsdeer (TO) . However, if only one transporaiB2005/002434

object is transmtted per transport session, said

identifier may not be required. According to the

present invention, said second-type header may further

ceprihgerkayeredCodir-a9o4r ARSBEL! headrhe8¥tBASLOAS Ol
These LCT header extensions may for insfance be an

EXTaBT| aoreanrEXd FDAIceAcsofdhngpreott Bespiesehdentifier

TP AAGpont TRALAEP Ry aner FABNG: [ AyEr SdEofr Ry @ Helf-word

Trangport skausironupuaher TineConggst banEgpattel Reagdual
reserved space, a Transport Session ldentifjer fla%, a
Tramspbledobpebiopgeferfiar TORIF| agClaspaPPifeFdfiag, a

f S ' : ect gd hduak+
T R
aSkayepedtCodi ng $radsperyerbhdabdedihgngrhpspndtah€sder may

Paint., Said portign of said Layered Codi ng Transport
hSSHanﬁgﬁanrEFn tgﬁ%gsbéoﬂgbytes long. It is further
proposed a systemfor transmtting data synbols,
conprising a transmtter, one or nore receivers, and a

répaile Surbber whepepRdoResYPtABr E0HatH2BFRHEFSNGr data
LeanRLL! edolbom sk L ANSILEL: | QRfIdE RO d Rrers,

ervers wthin-a -to-multipoint transm ssion
seasi anrephetreisprsair] datacsynboksoar motar deshedymbbhs are

first-type headers obeying a file deliver r ot ocol
WhGREPLERE or TB: 856y SP AT ARLECSFED) Saapebne OF mbre
trapgAibied,firaansal goriapatb-RE1¥epolAtOBeanBRtkEien
receiver of said
session, wherein said 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 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 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 symbols, comprising means arranged for
transmitting one or more data symbols from said
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receivers within a point-to-point repair session, and
wherein said repair data synbols are furnished with
wonelemn34sor e second-type headers at | east part Pairiig2005/002434
obeying said sane file delivery protocol. According to
the system of the present invention, said first-type
header may contain at | east one paraneter that is not

copLakRedLp §él9né689nﬁo£¥p§e8§@d§£s @BQh%ﬁlg point-to-
paraneter may be related to point-to-multipoint

t mahshpesnbntrensnssgipnheespioposedeacinanghfit €akain

L

SYﬂD@'§eii0€k§apﬂbtaﬁsm1tWEéréDnOOﬂeObranEereephﬂerdata
within a pOI nt-tonul ti pOI nt transni SSI on sessi on,
WEEFBPASsare BaRRSE)EBBAsIAPR #UFRPIREJSGFYRT to one

mﬁééél%¥86r98é§€é§ gheying ?eEéL@egglWY@ﬁinPEOPQEHtPto—

n"one or nore repair data synbols are
t panstr repdifr easaipepaandsehgreinosand sppeifi data

st Eepdi £ o e S sppoLti
EHAPPIECREPoR L AN GHOP BT AT cOF oBATF DAY ARGy hEBEs

ahSaBéEB'§Ee@e§%thp@ﬂ@1Q&l906Be§§ﬁ?ngaiﬁp§aﬁ@aﬂeﬂé at
| east partially obeying said same file delivery

peloveky BapHoEPAnsAPrLteEranamshiary apdi paser BP2 ARy
P8et9al06al e OLoeY 8N, LdANLE CBLon ArAOREL D1 O L he

transmt e présent i nvention, sard first-type
header may contain at |east one paraneter that is not

t ai ned d d-t d said |
PAPRRERSRINhY BEr SFANGH: FhCRo Rt LL6. RAFCFpol AE7onEion,

t 6aAgNE$SSL@0type 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 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 protocol, 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 protocol. Said transmitter and said network
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It is further proposed a network elenment in a system

for transmtting data synbols, wherein one or nore
wdavm/egushol s are transnmitted froma transm tt eCTAB2005€2434

or nore receivers within a point-to-nultipoint

transm ssi on session, and wherein said data synbols

are furnished with first-type headers obeying a file

del LyehY REQtBEOLo-$3E S Bt ¥BT Kv&h eBakt COAD! | ShNE network
means arranged for transmtting one or nore repair

detemsyhbosy feonisatanaeterk Ereabht SebVeRe specific
receiver of said receivers within a Point-to-point
repair session, wherein said repair data synbols are

f nepbsbedgwebht heenetwabk ee sement- bﬁpéhhe@dessnat

| east gartlally obeying said sane file de

pEBY 8. FOHSaPﬂlgr5h§ﬁ?f¥¥?eaﬂ%a§%deﬁ%tﬁBPR%F%n%Et1ﬁﬁ§t

bSnQO%EQQQEEQrOEhgyeQS'g@BtbSﬁ%alﬁﬁﬁdlﬂeéﬁ@&ksébgﬁﬁntype
I nstance be a repair server. According to the

nb&adek ebhpdeatidf pehamptesentyi hoenelanedshpdroint-to-
i£ xﬁe hgader §lcontaln at | east one paraneter

tﬂﬁ FBOABE tOALETHEEI PR sai d second-type header, and

said paranmeter may be related to point- tonult|p0|nt

transmssion. It is further gro posed a_software
appl teafP6hN8XcRHPRBFRYI A BORBYABFkBPEHEAT LGP “grecutable

SXﬁtsnhée&okkaeﬁgh&hknsfdét 2y SYBRoksy w@sﬁgmmtemﬁ?oaata

nore data synbo are transnitted froma transmt
t eymheley wbeeelipcehweps mprhldaaapeymb91a ﬁuEttp@nﬁmltted

t d wh d
aF EORuP T ERBE L ERer FPaDEP) G RERACT S BbRy Ao hoh e

dﬁbhﬂ%ﬂfopﬁeneggbinther§ﬁ§hm@§@oap@és@@bhpnaﬁ@nwhegemg
p;ggéaggggdgy;gglgagign%uigsshed 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 said second-type
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network elenment to transmt one or nore repair data
synbols fromsaid network elenent to one specific
woeawsinnetso of said receivers within a Point-to-pormB2005/002434
repair session, wherein said repair data synbols are
furnished with one or nore second-type headers at
| east partially obeying said sane file delivery
Prhakaee! .- amal dagaf buekRcaRP! hegt banrE®Y+akhseobgodnt-to-
conputer program product, conprising program code that
|muétapednbntaanemnaﬁpoas for instance a nenory of
said network el enment. According to the software
application of the present invention, said first-type
headeg fayteert prBpakebeasteongvpar anebesybhain ifsrnot
contained in sald second-typeheader, and said
phransmétting Hatpepymkaleo ﬁemarlﬁéﬁa|mﬁaaﬁnﬁrranged for

t&ee§Qb§§poene'br!ﬁoﬁerhg€5 eyﬁee§§dt§aﬁgﬁ§t¥@a PR a

system transmtting data Synbols, conprising neans
atrangadtter ktecenei ng mneeoreneneedatalsymbohspOlnt -to-
tra mtte%{gon1ajransmtterto 0ﬁecn

 BELETBPLD KPRSELSSERE- EGRALP pol’ Er8iBnsnidsrahe

sggmbes wﬁéreu@nighédda&@hsymb@tStgF@ hueakshedowlhg a
first-type headers obeying a file delivery protocol;
afidleedadigersngeatpep fe@@dvmﬁgnénéréanﬁﬁﬁefpépa?pelVlng

data § nﬁgka } bpdya &R yaseysrfw%hhanre air server

poi nt - o pol n epair sess wherein said repair
dat ahsynbopsiatetbupnishedepbth snesdpnpowberein said

second-type header t | t tiall b id
sSrearr oGal BUBBH 5 orgeon i ACEBRaMEhy B Ena%r BOEFver

ogeeeﬁdpﬁgﬁénhebaé%gtb@n1e§§tdpgkt§ginypsbe9@agrsamm same
contain at | east one pararret er that
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 point-to-multipoint

transmission.

It is further proposed 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 receive one or more 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 first-type
headers obeying a file delivery protocol; and program
code for causing the receiver to receive one or more
repair data symbols from a repair server within a Point-
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is not contained in said second-type header, and said
paraneter may be related to point-to-nultipoint
wonresdmsai on. It is further proposed a sof t waPeT/1B2005/002434
application executable in a receiver of a systemfor
transmtting data synbols, the software application
conprising program code for causing the receiver to

[?gﬁggfngnfe 5iPD§§sQ§$§,SNH@Péfnt£§ﬂ§ﬂ}%§§§rfﬁ9ﬁéasymbols

mtfer to one or nore receivers within a
parat ftonimwhédpeoinh onansnissionsseskilohyraheeaiarsast

data synbo| s e furnished with firststype, header

0 %??Egp%r¥?Fg£3eP?9%+§gp?%%%c%?@eaﬁﬂl%rg %5ﬁ$c%dér?%?COl'
causing the receiver to receive one or nore repair

data synbols froma repair server within a

PBahdt Bopbivarer epal £ CaBE8M oRaY WhbPei RS sai GCFRPRFF Bhaparam
S ar ' d. w n c =Lyp
EaageSe & EpRtEFL R T bpEaBrCoRE FRER SECR00 bHR6n
dekdveny psoforolinsBandesofthwaceyappl seadi oacanyeal so

be a conputer program product, conprising program code
that is stored on a nmedium as for instance a nenory

Ofic88Ld1 h§CBLVEhe A6EOHELAYUabS11 8L SOht ¥BI €he present
application of the present invention, said flrst-tipe .
Bes

headent hay, copidi Alastrerse baedprraakt ePRERAAR £§
contai ned in sai econd-1y , 2 @an [ _
AP anE ErmrRy De P el SE ot s BBl RES T PR g fecond-type

t hengalsshaa. sihaspaandedthenagspectslatetiheoi peentoo-

w Il be apparent from and el ucidated with reference to

t RBLEABBHNhrehEaNgB4EFLBRd herei nafter. BRI EF
DESCRI PTI ON OF THE DRAW NGS

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 schematic presentation of the signalling of a
request for repair data symbols in a point-to-
point (PtP) repair session according to the

present invention;
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In the figures show Fig. la: A schematic presentation
of a transm ssion of data synbols in a
weabestoaseo nul ti point (PtM transni ssion sessi ORCT/IB2005/002434
according to the present invention; Fig. Ib: a
schematic presentation of the signalling of a request
for repair data synbols in a point-topoint (PtP)

r@@%‘r1%955hOBcﬁéﬁgﬁﬁbnﬁréQeﬁbﬁtPéﬁsgﬁtth8V€Béh§ﬁiEbQon of
Ic: "a schematic presentation of the transm ssion of

repair datargyﬁbﬁléatﬁ avPpPleepai 2 Bbgsr@ﬁaaécordlng

to the presgpt.i ?ﬁenécggd1§?g§?§? eag§§Q$ %ﬁgentlon,

presentation o Fot oco
transm ssion of data synbols in the PtNItransnission

session according to the present  invention; g
séh8matRé pReSERFBRFéR BECERRLRFHPBCOE EhacRra @aoio?tack

the transm gsignegf Eﬁeat£a§§ﬁ§s§yayobﬁ bBthheyRbBIs in the

repair session according to the present 1nvention;

Fig. 3a: a EtMehaansmpsesentaesanoofaaccodpngsSedthe
FLUTE packet aCCO£d a first enbodi mrent of the
present i nvBhEFoH! engb B3 schematic presentation

of the enbeddi ng of conpressed FLUTE packets into an

HTTP packet according to the first enbodi nent of the
pFégentbi nvanerBamafkig. pagsentabhennff cthpeBEAEAEPSNSLack

of a Conpreéggg ELUTEne transmission of repair data symbols
in the PtP repair 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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packet according to a second enbodi nent of the present

invention; Fig. 4b: a schematic presentation of the
wenhwdds4sy of conpressed FLUTE packets into anPETTB2005/002434

packet according to the second enbodi nent of the

present invention;Fig. 5a: a schematic presentation of

an HTTP packet according to a third enbodi nent of the

PEegeNtal: N\VENEERBmatl 8. pPBscAtaENEABLECRr BPENt BhERAL

of a common FLUTE header according to the third

embodi nent atceohéipgesent thiedt pohodfngntsef hhe present

schemati c pggseg£athgn of a bl ock of encodi ng synbol s

according to {he-thi'fd enbodi ment of the pr esent

invention; Fig. 5d: a schematic presentation of an

al ternative block of  encoding sypbols_in case that LCT

hgéﬁer5@iteﬁs?SﬁgmﬁFécuEé@sﬁgEﬁgaPﬂgofoatﬁ%m?ﬂ?rgLUTE

enbodi ment gf 4be QE@@?H%n&nVSnEB@nthfkg-eﬁﬁodiﬁent of the

schemati c presentation of an HTTP packet according to

a fourth enbodseeht infenhéonesent invention; Fig. bb

a schematic presentation of an index object header
according to the fourth enbodi mrent of the present

i ;v gnt sen; Ei gchématacsphesshtatporsent atbdockf o8 encoding
bl ock of encodi ng synbol s according to, the fourth

enbodi ment éymPﬁESpaégéﬁ@lnavEﬂtFbﬁ;t%hed empbodiment 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;

Fig. 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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Fig. 7 : an exenplary flowhart of the nethod
according to the present invention. DETAI LED
WORBGRIFE) ON OF THE | NVENTI ON As an initial reprarhB200$/002434
shoul d be noted that the subject-matter of the
introductory part of this patent application may be
used to support this detail ed description. The present
i nvention proposes to use two different header types
for the PtMtransm ssion of data synbols froma
t PEMATLED ePEIORBPPION aPF t THHrINEET /&t s on t he one

hand, anpd,the PtP transm ssion or._repair.d S ol s
fﬁ%rﬁ‘%\ Habat 71 sEYIRT <1 ot ond %lflé)a?ed I?%%:ee? v@%% ognﬂ%)he

o (16 e benfla t 48k So AcERsINt St Fedudherf asdrt haf ties patent
transm ssion of data synbols is based on unre|jable

papi bted slomsna proe ndsamhceo t EPRMFL Bhis t #Ris2 Heedi res

Y, d informati on as the transm ssion of
?@%g?flég?gﬁéynbols, which is based on nore reliable

protocol s such as for instance the TCP. In this
detail ed description of the invention, freque
r%?%r%ﬁ%%eﬂfl+n &7 rhdfe EBOE%%?%aE% %ﬁ%r%w%ﬂ%ﬁ€§%%ﬁst
USESaEP €3SEs Ofo Pt M aAs M Sshofi seomher ed 4TI PA POl s
used 1 n case of PtP transmi ssion. It should be noted

t hoomt hi srehontetes onl § Biuexkhby Yy AAEEBSARCOR hRRe one

the present Jjnv [ : I [ N
AP Rar S8 charT SO REIRILPAHE) n Erna P R0 SPubOLe
Cerbmi A pephdcobkeandrate dnansfi sded racai ReM scentnéo

first, then have to be re-transnmtt

. dina P
seehaFi badd ?hé?e?ﬁc%FnF%ag?rpE??ig??é F%%gﬁY%estick
torsAkfission of data symbols is based on unreliable

protocols, as for instance the UDP, and thus requires
more overhead information as the transmission of repair
data symbols, which is based on more reliable protocols

such as for instance the TCP.

In this detailed description of the invention, frequently
reference will be made to the case where FLUTE/UDP is
used in case of PtM transmission and where HTTP/TCP is
used in case of PtP transmission. It should be noted that
this choice is only of exemplary nature and that the
present invention may equally well be applied in similar
scenarios where data symbols, which obey a certain
protocol and are transmitted in a PtM scenario first,
then have to be re-transmitted in a PtP scenario and
therein at least partially have to stick to said

protocol.
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protocol.Fig. la depicts a Pt M session wherein data

synbols are transmtted froma transmtter 1 to a
wohoeis46y of receivers 3-1 . . 3-3. The transRCTABI005/602434

connected to a network 2 , for instance the Internet,

and thus has access to content that is to be

distributed to said plurality of receivers in a

b%@gchgtdegiﬁgétEC@%h %%%%EBH'wﬁ%&eﬁﬂshéﬂﬁeskﬁbbﬁ% are
scope of the 3G°PP MBM5 system To this end, the
t tapssintit&éedcSmpmi sesranpmotessol 10, aapiemedytylodnd

a transm ssion/rec i o Tx/ RX) _instance. Content .i
CGEFRLTEES: Poh theonrwaPe 5 ranbm: ERe S EPaRCErtEhge @
preeass® 210fopossiskbyicentaengdicataky , skasedhus hhe access

menory 11 and then coded and nodul ated for ,
t Eansensensnthrs fhetPxPRxItAsFaRBECI2tPoSPRE PrIRRL1ILY of

iQéE@@%@%si%npg ngaﬁgggkvSESmﬁl%ﬁcastségss§@hg fo

processor i s understood to I nplenent unctlonaIFty
ofinaltbnkayéns thk shepkSQECBhepB6POCHBMSt agktemn To this

et AL L Saged. e Bl SoMERt o ST encodl A

FLYTEnpaeket-anand skhengeaeegtien QfrxyReseihkbikce. Content
headers is perfornmed by said processor 10. At said

r éseicpehscged frog Bheohelkipelk gnbydspetnpi €ope&eilvelr the
3-1 i cted i ' - ket s e
- BEerRadth 10T P TRLY ants s eatdtety arehtinar the
deende¢ by the pheaegsded3@nandosiionedd fioreneaysdisagon

i nput for _a type of application running in said
30ei b 3%/ k% apehenea EévFee?hFi3¥?BB 385?@?5@ hd? of

cgage wheniGLWLE3packet s3havesnoh Beepekgcei 18dis

correctly at said specific receiver 3-1, or when
understood to implement functionality of all layers of
the ISO/0SI 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 is performed by said processor 10.

At said 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 decoded by the processor 30 and stored in memory 31
as input for any type of application running in said

receiver or an attached device.

Fig. 1lb 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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not enough FLUTE packets were received at said

specific receiver 3-1, so that the transm ssion of
woepwio3dat a synbols that all ow said specific PeTaB2085/002434

3-1 toreconstruct the conplete content that is

distributed by said transmtter 1 has to be requested.

To this end, a repair request nessage is sent from

reeebM8trdct tReachRPALESEENEENS th¥hi ¢B Bast@ibuted by
simlar set-up as transmtter 1 and nay even be

i dendi tabneoissed drhasntotbe Tequynbedr aigntbsFoAnds @
sal.d_repair request nessage y ' ake
I T e i N e
prepessesesakcd “epahtchefguest semsage, sabiap eentains

information related to the FLUTE packets required by

shranspétierclr ardi ey 8ven PpgldeRtdepicts FR&C

ouLen iffethhs phacesshigiobibheckenain $6pYEE fequest
en the repair server 4 has determ ned the FLUTE

eneoedipgssyaiolsrt hasthave takbepsent in theHEB&cBEEgion.

rgceiver 3-1 as regahr gata s¥nbols in_a.repair N

[ BSpEnSEPaiE PEE¥RBs i FROPnREYORSPEqUPPEd FoCguReFaHESS

t hessapepaivhidat acayahaksiheermbbeonetwobked tof @he FLUTE

i nstance the transport object or parts thereof to

wArEket RerpagireedorL erEdefpBal RYCsyRBBLESFePate.
Based on this transport object, the repair data
synbol s (FLUTE encodi ng synbol s) are generated by
pFbgessor ddpictar bhshedtwbinh afcbhpeepsedeFEAE héatbe

to obtai d FLUTE packet d th .
PaRSHFL PBAVED BnolGRBck ProPBActveP=4ot fnfds, dgaPPined

r%ﬁ@O@ﬁ@TEEéﬁaaaingcg fe8bNg tRathBaPEeE8Nbei BYARL £BNLhe
the repair server t hus uses a congressed FLUTE
hendeifier rereivepasrldasarepair data symbols in a repair

response, it fetches information required to generate
these repalr data symbols from the network 2, for
instance the transport object or parts thereof to which
the required FLUTE encoding symbols 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 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 instance, all parameters that
are specific to PtM transmission and are not required in

24



synbol s as conpared to the FLUTE header that is used

for the data synbols in the FLUTE packet, i.e. the
woanpreessed FLUTE header conprises | ess par amePerABmn5/002434

i nformati on than said FLUTE header. For instance, al

paranmeters that are specific to PtMtransm ssion and

are not required ina PtP transm ssion may be ski pped

ig @%@dt99H8ﬁ§§%§%thH§Eer§Q§b eatlhssahaoceﬁ§§e§%@d
t hat several FLUTE encodi ng syngo | s share the sane

ciPrEs beddPLUTEthésded soFpgss2klechbatt seaklry ldEpUEEs

the pr.otocol stack that i used for_the
{ PReBARLET ymBp e shete chal B, MonbEsgs: LLNLE hgader.
FLUTE packets) from FLUTE protocol entities at the

transmtter 1 to peer FLUTE protocol entities at
r éé8i-véps Sghematicgliy ﬁSPlFF§n§P§rPFﬁ§°FHé SES) g E Pat is

pﬁ%%at%ortEﬁer@MEt&ax%hlééluaeéft%gu§9rghegalap %Egbols

DP I"ayer 53, which in turn uses the services o
|nbenmeun@douocELU@EPpabayés 53romhéLHEEunkotrandf entities
of . th acke t hen_acco
I§§eF§653r Pspﬁ%%ﬁFogoE8lp?FﬁcEEb¢aeP§lﬁgc8E E%m%les at
headekccBigeir-kespandenge 3w rhrt heahkBEErphet eeel FLYTE
used. Fig. 2b schematically depicts the protocol stack
tﬁapke§8uséaefE%UﬁﬁelpVPrt%angﬁﬁ§sFBﬁ gerEigee of the UDP

eﬂ%&@%”@3SVQBQ%§U$E°%h§h”%§e tﬁ@"ﬁé?%ﬁggstyT%he Internet

pac s) from protocol entitires at the repair
servepcdlt ¢IpgelakedTE3pr Fhecektenti tiressaert h¢ the IP

specific receiver 3-1. Ln this case, conpressed FLUTE
BEGLPSare. ChER aroBNtrasr by LhE LPURGIRYerscR IoPt
Fitle g2otbBe1FLULEKRr @hesal nl axer1birnawadses ihhe PtP
transm ssion service of the underlylng HTTP | ayer 55,

whkbehmespsndescenvigp shet ReUTEPprotocol 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
protocol entities at the specific receiver 3-1. In this
case, compressed FLUTE headers are used. In contrast to
the protocol stack of Fig. 2a, the FLUTE protocol layer
51 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 transferred
between peer HTTP entities at the repair server 4 and the
specific receiver 3-1. For this transfer, the HTTP/TCP
uses the services of the underlying IP layer 53. Similar
to Fig. 2a, the IP packets are then transferred by the
lower layers 54.
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| ayer 56. To this end, the conpressed FLUTE packets

are enbedded into HTTP packets that then are
wonremsdfiewo ed bet ween peer HTTP entities at thePCepBiON5/002434

server 4 and the specific receiver 3-1. For this

transfer, the HTTP/ TCP uses the services of the

underlying IP layer 53. Simlar to Fig. 2a, the IP

packets are then transferred by the | ower |ayers

54. FI RST EMBODI MENT OF THE | NVENTION Fig. 3a depicts a

conpressed FLUTE packet 8 according to a first

Fhore: peikeB ubE B CPEE PN OEIAPC cod FLUTE header 6

?Pﬂggngaeeggﬂbﬂg 5Y8b@brésasd pEylUDRdpa&Ret ag nattekdsng to
in the FL packets that are used in the PtM
t pafisnPEseBROABERBt OheBHRIPEATHBE el RFeRREOPt PTRERaI I

SESS] a h i | ek MeETUTE
SESTbROPESSHEEFE IRaLEs £ LaneReg, of Sebbyered-oucpo
Phdhdessboantihaheaercddinyespnbovel asredyabhe. UDP

l'inks. Thus the present invention proposes to tear

down t he FLUTE packets to a bare mnimum while

epsuribng Ehatqenky the essentpabkétel deadrerengkudedn the
in the PtP response payload format that is used in_the

rEpMiFréesgi@ﬁiomhér@oﬁﬁte@@@de¢L@HEmﬁé§déﬂ BheFPgP zgrair
C . ' 4 .
ngg%%éﬁfbécgug%r?&Eﬁfgééggegégé55§%e£Quaélké¥fgadover a

_ anspor e correspondi ng
fireldspb6300c611inkndst bpposadanbngsUTBnpankehe $santhe PtM

The fields TSI flag 6103, TAO flag 6104 d f. Word
f PE§S6205 pRoVAHE gﬁib?ﬁﬁ?goﬂvﬁﬁ_aHQGSFﬁgyﬁfgﬁkel?g%s'
firglid fRcapdeiOhcf il dne3onTReobbEEE £8decR0i Abwhllke
Is used to signal the FEC Encodi ng
FLUTE packets to a bare minimum while ensuring that only
the essential fields are included in the PtP 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,
TOI 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 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
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| D as specified by the FLUTE protocol. Some fields

i ke the Congestion Control flag 6101, the Sender
waQuotemns46di me Fl ag 6106, the Expected Resi dual PTTmB2005/002434

flag 6107, the Close Session flag 6108, and the C ose

oject flag 6109 may not be sent in the PtP response

because they are not useful when sent over a reliable

ect;on; econ di gLz i B DLES
R i
asetolibowsl ¥Varm bE€TsVemsibneMuabefol{dowsts) C =

Congestion Control flag (2 bits) R = Reserved (2 bits)

S =TSl flag (1 bit) O=TA flag (2 bits) H =

Hal £- wordvékagoh InbBinberT(F Sepder Current Time flag (1
bit) R = Expected Residual Tine flag (1 bit) A = Cose
seéssrofionpagtianbfeoptpot i age (dbPek®)flag (1 bit)

 LEN = head ngth (8 bits) CP = Code Poi nt
( bitg%s?kggqsﬁéfﬁéF%?62 of the conpressed FLUTE
hgader T8I nmaYhgvélabstye of 0 , 16, 32 or 48 bits. The
TSI is_needed to_identify the session. The specific
r%ceFvEPInﬁiaﬂagg BéF?#cipated in nore than one FLUTE

dgwnlogd segskanrisgmithgisame transmtter prior to
the PtP repair session. The_ specific receiver thus has
t® spe8ehgerheusesstoRimer fhAchli P1Es requesting the

P repajr in;i : epa| est ... The repair
AP LoRBbkake] koot oo eyt TP
A = Close session flag (1 bit)

B = Close object 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 0, 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

uniquely identify the session.

The TOI field 63 of the compressed FLUTE header 6 may

have a size of 0, 16, 32, 48, 64, 80, 96 or 112 Dbits.

The TOI is needed to identify the transport object within
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repair response so that the specific receiver will be
able to identify the session to which the repair data
weoeynisali4esel ongs. The transmitter's address andPCi@B2D&#/002434
uni quely identify the session. The TO field 63 of the
conpressed FLUTE header 6 may have a size of 0, 16,
32, 48, 64, 80, 96 or 112 bits. The TA is needed to
'Qﬁetgégsﬁeﬁ.tﬁﬁeSPﬁﬁ@anbﬁﬁioﬁutﬁa?tBsn§§§§l@ﬁ-mahe than
FLUTE downl oad may consi st of nore than one transport
obpectréfneperti abaestngfélskssinon. sFoglexaapseonankor
audio file_and a.video file m ght haye,been d
He R ane RS s bELP oA TR gt | 1A%, Bual fepepasBlen
t @ospeehbiydt he thanspeet FODTECEeboionhi Thei bpesific
requesting a PtP repair. The (TO, TS|) uniquely _ ,
i aeAei7rEshERetor ARSPLFY BBFebFanFRETFECPPAGF ohBTI PG 1T
of .t essed de nd
ke oa T B e e T R B e { b Fee Bhcodr g
ahdeRECfPayl bhd tbDanspbhe shpechs was defined in
publicati on RFC 3452 "Forward Error Correction
Bui | di ng Bl ock"” and publicati on RFC 3695 " Conpact
FonuargdcEpRQl o&ar 16CkL0pf ( EEE) cSeperesedbyrLule h&dler 6
and nost recent |ETF internet draft "Sinple Forward
Edependsr pecthenFBEnBRES]I1RY FP: Thpymappgnpgabetween the
Faunt aj e 0 ( i | enat
neES: PR Poopafub FalERibaR B0%e the same as was
webfintlctnr pnblireg@O342RFAt A2, “ForwexdnPkepr Correction

25e01ding, 19S5 3095 (R00RL ed, by bR BLUIE o sopara
?29%$§é§§9kehh§050kkgm®ngeh§ﬁ®gn Soutre BRogkahdmhekst
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 (adopted by MBMS
FLUTE), for FEC Encoding ID = 0 (No-Code FEC), the FEC

Payload ID consists of the following:

SBN
ESI

Source Block Number (2 bytes)

Encoding 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

FLUTE packet 8 as payload.

Apparently, the compressed FLUTE header 6 according to
the first embodiment of the present invention does no
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ESI = Encodi ng Synbol 1D (2bytes) . The field Encodi ng
Synbol Size 65 of the conpressed FLUTE header 6 has a

woOemgton3wd 2 bytes and contains the size of theCcT/1B2005/002434
encodi ng synbol 7 that is contained in the conpressed
FLUTE packet 8 as payl oad. Apparently, the conpressed
FLUTE header 6 according to the first enbodi nent of

then 5fsggﬁ%bﬂggnEh@anH§§sBQ&Q”@@ﬁtEQﬂpfh§§rﬁgﬁlon (CCI),
Congesti on ntrol Informtion (CCl) , the Sender

CUheeEendenngSEﬁmtaﬁdmehéSE&be@m@th@sEEDattQﬁnEeSldual

HTOTE KEEHL PRAPORG SRR For - (L L ETEr CEPPpERRRL o the

t +B0SHI 58h@8r theseipanaset €68 SHPPPLUTBUBPI Bble
transport and massive scalability and thus do not have

t brpespaspiged Theset RereBRprESsEUPFRUTEURERYERPESt hat
n%% né?ggragbuﬁgéegg Etglgﬁﬁf§€#ggﬁ8nthggedo not have to

on o conpressed FL eader 6 as given
|hangcladedaynbe tbascdepedsasdbAEUEE| headent bohhat is

3eeedCERer P REEEARAC Al bre oRoRhas benti on My add

any nunber of fields to this mninmum i nfornmation.
However, different enbodi nents of the invention may
nBke mséoamaélgangfeéb@dcngWEspaékE%UTﬁabeﬁﬁ9rdﬁfPérglven

!n 59 gggs % Ins?%nggggigﬁsgglg%%ggfggfgfﬁagléﬁgﬂgeded

ance S my
pfeseatreéohbeyucamobeadetheedpécmﬁitheecemVext3 For Other

exa the TO field 63 may be omtt it
aé@gﬁﬁﬁe?ﬁﬁFlBHFyoénEh§lﬁﬁV@XBbP@c?angag)aﬁﬁsnumber of

delLygsedo PhtBenfhUhEmS€88bPRat AnMEbWEPRFDPNdi fferent
enbodi nents of the present invention, it may be likely
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 TOI 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 request 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 repair
response. Thus the TSI 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 EXT-FDT.
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that the specific receiver does not request repair

data with reference to nore than one transm ssion

weeswiaseo | n that case, the TSI is inplicit frearaBmos/002434

context and remains the same for all the packets sent

in a PtP repair response. Thus the TSI field may be

omtted fromthe conpressed FLUTE headers. The FLUTE
pﬁ&kﬁﬁebﬁéﬁgf @hésr8b¥§9 Lorfig. 4%m%§yafééos&§apfhéexp
further sections I nst ance header extension

s&ddreﬂs sficthast EXTskTt tandl BXT- HDT. FuMt heanonessior

| P_add t
FERRHPRLLE ATGPEL NG PRNHY NG S&Y o SRSSTORCPR oY dEpe

torfnbhyctdensi fy Lbisesessh@nchy the ifansncahreotsbéP
address and the TSI if it cannot be known fromthe
cbhneext fropj ghe 3gont XSt rat es t he enbeddi ng of a
plurality of the conpressed FLUTE packets 8-1 . . 8-M
of Fig. 3a into an HTTP packet 9 , which then is

tragsf gbr £l byt thee HTTRE TERbbed iegnof he peerapidyoedl the

entities at the repair seryer and_.specific regeive

3CqemPERaF e ntLYhi Eﬁ?%eﬁﬁc _{ 9- f _ﬁ % tbﬂpr?%eﬁngﬂ an

Fﬁﬁfbhg 2dRE+t oW Rian EXBs' i septahseonteat by ypre" XTTP/TCP

| ut ePt'P/ conp ressedFIutePkt" whi ch denotes that the

nbsSugenbbhy peerhﬁr9ﬁ¢c0ba@kbttge§oﬂtath% EORpEEssePver
acket s Th e S

PAASRPECLa Fr barEhbeh opatr Tarbeity hbrREPRSEacket o

regetMer Sompithesst akeBTThenhtaliéowb ngishape: ekﬂéﬁ%menial

200 K Content-Type: x-flytePtP/co ssed teP
content-type ° y%lutePtPycompressgBFfutePEty Ech

a9

denotes that the message body of the HTTP packet 9
contains compressed FLUTE packets 8-1 .. 8-M.

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

Content-Type: x-flutePtP/compressedFlutePkt
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 all the
compressed FLUTE packets.
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Content - Lengt h: TOTAL_LENGTH Cont ent
-Transfer-Encoding : binary Conpressed FLUTE Packet -

wa 26prmpsessed FLUTE Packet - 2 Conpressed FLUTBCPAB1081/002434
- M Therein, the TOTAL LENGIH is the size of all the
conpressed FLUTE packets. SECOND EMBCDI MENT OF THE
I NVENTI ON The information contained in the HITP packet

s@@:@%dmgoqum bh_rr frhEe&m@;Nwm of the present
invention (see Fig. 3a and 3b) nay be conpressed or

r aer andedmian idnf fcenéattnwalysn Ebe EfERpbeckatclr dicggrding
t ecqnd _enbo t.h resent invention, a

P Eher EoERECOPP RGPS O4nChE BLEA°RS SBR&PacEraldes
Send.CorPLasSed) FmgyEb@a@&mb&esb@dao&u&bb@aathhNEn
structure, "boundary strings" separate the constituent
paif€ersatt WeYEncodi ng Synbol Size field 65 of the
conpressed FLUTE header 6 of Fig. 3a can be omtted,

yi el ding the conpressed FLUTE header 6 ' contai ned in
tEerceaameisedaEbUTEipgcketa83ecandoembngimenﬁigf the

Fig. 4b de icts,the correspondin acket 9"

THEPSFRT YR HE e ABH LELBRd t O NEeRE L pite; Gagope used
Lo BubhbirBakl ahfl Xedd: c$ﬁ9r@%b€&rFLS@Eth%kEQ% In a

mul tipart, "mxed", is |ntended for use when the HTM.

bm@}t9§a¢§ -MANE pispeRyEsy aR@undadyt etbénpgndsegaratg the
[ r O her n -ty f-qr
DAL d5E R8T el BASBLIGTLSboLY BEBe, KdE1a o
naf aheochepressed FLUTE header 6 of Fig. 3a can be
omitted, yielding the compressed FLUTE header 6’
contained in the compressed FLUTE packet 8’ according to

Fig. 4a.

Fig. 4b depicts the corresponding HTTP packet 9'.
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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used. In particular, in a "nultipart/parallel” entity,

the order of body parts is not significant. The
woOnletonp@mot / r el at ed” content-type provi des a cBammB005/002434

mechani sm for representing objects that are aggregates

of related M ME body parts. Any nultipart subtypes

that an inplenmentati on does not recognize nust be

tA@éBEQiﬁ? bsi POk c8HRLYBBbodiment of the present
"mul ti parf/ m xed". According to the second enbodi nment

of nvhetpeeseat ciatent bonndargustoimboundary string

(PRI RS EREEtaR, 4, L B CRL EgL o s

sthecbegenhingherHEIBhppeket o® 5 mhlEigardbMINAi structure
boundary string 92 may be as Iong as 70 characters, |t

i snaghantiagBonarietn8senti AiguchPa WaySt harnferyoasring 92
ngL,,appe appeaps i Lshi-pg; prohabhbbb¥bubD
YDy oot 020 RRe Botndary. ot ri ng ot fer ¢ ha FPaal Y
pahbtses fiol kowkdabyay th¥heiCodbtent ndtaapperrEfcodapgears

of ,each part .of the Ltipart:M ME | et _to "bipary"

SPAER PRBTEhiBreBIRaPEUTED batket8Y 85808 PRAEPeNtNS
bhBanYaebi eetsnfhatteanthe readioperbyie ablaokedeby “—".
The "bi nary" encodi ng schene does not involve any

overhead. Ot her rel evant encodi ng schenes such as

" e N y _ . The b b4 encodi may
A R ]
dhplcopprisMoyEt he BETPtbeddéna®y, boonndatiestompgss9S2d

and conpressed ELUTE packets 8 -1 . . 8'-M then ca
bng;5?g§§28t5y8neﬁﬁ§ 6PEF58HF$VIBﬁpﬁﬁypgga8898085ags?an
HLZPLLad %n@ogygg at a time. The “binary” encoding scheme
does not involve any overhead. Other relevant encoding
schemes such as “base64” may also be used. The “base64”

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
8’-M, then can be expressed by means of the following

pseudo—-code as:

HTTP/1.1 200 OK
Content-Type: multipart/mixed;
boundary = BOUNDARY P2P REPAIR RESPONSE

——BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/compressedFlutePkt
Content-Transfer-Encoding: binary
Compressed FLUTE Packet - 1
——BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/compressedFlutePkt
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Content-Type : multipart/m xed; boundary =
BOUNDARY_P2P_REPAI R_RESPONSE -

woBQINDAY P2P_REPAI R_RESPONSE Cont ent - Type:  PCT/IB2005/002434
x-fl ut ePt P/ conpr essedFl ut ePkt
Content - Transfer-Encodi ng : binary Conpressed FLUTE
Packet - 1 - BOUNDAR Y__P2P_REPAI R_RESPONSE
CenlneRit M@ n's Fer-Encoding: binary

X it @RRILC ¢Rires $adilyt €Pkt Cont ent - Tr ansf er - Encodi ng
. binary Conpressed FLUTE Packet - 2

- - BOUNDARY_P2P_REPAI R_RESPONSE Cont ent - Type:

x-fl ut ePt P/"conpr essedFl ut ePkt

Cont ent - Tr &nsf er - Encodi ng: bi nary Conpressed FLUTE
Packet - M - BOUNDARY P2P REPAI R RESPONSE- THI RD
ENVBESUNERR YOE FHEEPRNVENFESNCNSEor ding to a third

enbodi ment of the present invention, the information
offonltentnTvipgdr t XMINE LRER PATPROEESS6AE e Ukgy k4l so be

t Candeinttt-ddaing fa nmbineoefifigei éanawyy as conpared to the
s €oopd eeieod IFITEITE. Pelksett ki Md enbodi nent wil |l now be
described with reference to Figs. 5a-5c. The repair
serwaUNbARYY RProces IRl RESPONBEUTE packets that have
the same TSI and TO and conbine their FLUTE encodi ng
synbols 7 into Mblocks 7'"'-mof FLUTE packets that
share respective conmon FLUTE headers 6''-m wherein
the integer mranges froml to M. In this way, a
repetition of identical parts of conpressed FLUTE
headebDs EMBOANMENEdOF 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. ba-bc.

The repailr server 4 may process all the FLUTE packets
that have the same TSI and TOI and combine their FLUTE
encoding symbols 7 into M blocks 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
HTTP. To this end, the following experimental content-
types are introduced to identify the content of each part

in the multipart-MIME structure:
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This can for instance be inplenented by using the

mul tipart-M ME structure that is already supported by
weolndm/013e0t hi s end, the foll ow ng experi nment al PCT/IB2005/002434

contenttypes are introduced to identify the content of

each part in the nmultipart-M M

structure:"x-flutePtP/encSynbol Hdr" denotes that the

nessage body contains the common FLUTE header 6''-m

that is conmmon to all the encoding synbols in the next

pirtflthePbPdekcsymbolHar6f dFhUTESehbati hjespabshgy bpdy

t he Ltipart-MNMNE st re ., pr .

- SOPFHCRPL BRentSyMBDl UL as RaaASFeS | Al tPAE ABsgagEon £
bedy enat ahBsdEhYTEyRBE0Ei hg Skabakst7pdrm (thé- Mwak 777 -
(wth their correspondi ng FEC Payl oad IDs 64-1-m ..

68- M FLURRePBEFARIMAPIENBPES ST hefntiiBeRudf LPROFEMIME

epcadip ymbol s per block 7''-m corresponding to a
v?geo ogféct. "x-flutePt P/encSynbol Audi 0" denot es t hat
t he nmessage body contains FLUTE encodi ng synbols 7-1-m

oL T- ith thei di F d I Ds
s i1 E L Eb b Rty bRl e REn RGP es A abAL beoBpEEege body
" ¥ohkHt 8Bt Ff.eneSxrbelOhheEsymeenat es1that .t hemieasageth

body contains FLUTE encodi ng synbols 7-1-m.. 7-Mnm
(Whehrt RerreeppPresdpondERgPEECOPAY FBEdO DS ~B4- 1- ff ~Mm-m,
2??@@%' .ﬁ&rBSEBQBQ'@Q tRmBEREEE 99U§Et§ncoding symbols
ernatively, some enbodiments may choose not to
dpkfebentkate’ ba) weenrdspbadénty hedeavigpesobndctor
exanpl e use a generic content type |ike "xflutePtP/
encSynbol Data" . The resulting structure of the PtP

HYIPfi §8RBRBE B cSymbb3Audio” 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 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.

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 9’7’ is

illustrated in Fig. 5a, the common FLUTE header 6'’-m is

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

FLUTE encoding symbols is shown in Figure 5c. As can be
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illustrated in Fig. 5a, the common FLUTE header 6''-m

is shown in Fig. 5b, and the format of the block 7''-m
wohodelouF460 encodi ng synbols is shown in Fi gure BCT/IB®05/002434

can beseen fromFig. 5c, the FEC Payload ID 64-1-m. .

64- Mnm for each FLUTE encodi ng synbol 7-1-m.. 7-Mnm

(with mdenoting an integer ranging froml1l to M) is

adyant agepust ¥ . moxede 8t prthea Pl 95K 70" M 0Eim FLUTEA -Mm-m

encodi ng synbol s because it is

FEQTEe 20l oHLWEE sgmbotispecs ¥kl Fir i ter por é7Masmt hgith m

FLUTE, encodi n nbol s_are no t I eparated b
f et N R T gt S S e L Rt
syabghsadedubly. mdvdr ihbasthe beodef 1nedni 6t ABUTE

common FLUTE header 6''-m see Fig. 5b. The HITP
r eBpeAseIgsymbobs Ppgausg éanl%eF§Q%$é%§%adbygﬁﬁaﬂ§0%r

p de ts.ar t ' 0
PEPUCRESrCERpehERIED) Sod ey S, Mk utndouhsrs e
Coot emttTgpey: sephtapadt byi XEME boundar yes, the size 65-m

bggug@gﬁ%ﬁ@égggéaééﬁggﬁggﬁggg§bg%?gyNPARy;Mm~m has to be

xgbFuh &Rt PhensSyabahbEr Fontepbadsansf ermfFneedi ngg. Sb.
binary / / Include the TSI, TO and Encodi ng Synbol

Size conmmon / / t o all FLUTE encoding synbols of the

f oW sl Qet hi ,wEh ]
ShEORSEP Palbanok, 87! Blg, SHERLE, plebplbonngy
tmeaasvodepsobfiectdde as- BCLNDARYs #2& REPAL&IRESPONSE

CguERL TyRSa. 4" {1 4LENL P encSymbol vi ded

HTTP/1.1 200 OK

MIME Version: 1.0

Content-Type: multipart/mixed;

boundary = -—-BOUNDARY PZ2P REPAIR RESPONSE

—--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 a video object).

~-BOUNDARY P2P REPAIR RESPONSE

Content-Type: x-flutePtP/encSymbolVideo
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 Payload ID -2, Encoding Symbol - 2

FEC Payload ID - M1, Encoding Symbol MI.
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Content-Transfer-Encoding : binary / / Include all the
FLUTE encodi ng synbols (with their FEC/ / Payl oad
woODRage/oibkad bel ong t o the Video object . FEC PagiroBmoi/ 2434
- 1 , Encoding Synbol - 1 FEC Payload ID -2, Encoding
Synmbol - 2 FEC Payload ID - M , Encodi ng Synbol M
. - BOUNDARY_ P2P_REPAI R_RESPONSE Cont ent - Type :
x-f | ut ePt P/ encSynbol Hdr Cont ent - Tr ansf er - Encodi ng:

bi
S 2 2OURAR Y PP R R IR AR EREE o ng symbol s of i he

f W ng,_part n_this_ex the follow n
gPngﬂﬁtggﬁg aﬁrf€HEé%tf/gﬂg %gyhgﬁbols t hat belgng
CB“FﬁBtAEHFBSSSFe€PFO 10g:
P2P REPAI R_RESPONSE Cont ent
X/YI@ﬂé@ﬂﬁ_eﬁéSyﬁﬁévAﬁaloaaﬁnééﬁ9d¥ﬁQn§Y@PQEn§éG?nSommon
bidaty all FRETAdengbHinhesPrbPESenéolhagleyhBErLsy prart.
(W't HIhhéhi sFERampllePayheadoll Deyvingapabél ongteiost Aél the
Avdi enebpeaty sylhBE1RayhaadbkDongl tEntbdi AgdSynbbliect].
FEC Payload ID -2, Encoding Synbol - 2 FEC Payload ID
- -MgounbAredipng Rywaok RENBONSE
- BOUNDARY_PZP_REPAI R_RESPONSE Cont ent - Type :

XebhYLREL T %@Csxmhk@ﬁ»tﬁgehe@ Eagﬁggggdfﬂcogiy g
?b??E%QHWD ?g%g? EEaEF é ETé eﬁggding synbgls of the
y E ch tabs g follawng, . ppc
péx Harbne Eeé pir Shesdiag sfnaars (Racoetig -
FEC Payload ID - Encoding Symbol - 1

FEC Payload ID -2, Encodlng Symbol - 2

FEC Payload ID — M2, Encoding Symbol - MZ2.

~—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 P2P 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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- BOUNDARY_P2P_REPAI R_RESPONSE Cont ent - Type:

x-f | ut ePt P/ encSynbol Gt her Cont ent - Tr ansf er - Encodi ng :
woiomrog3460/ | nclude all the FLUTE encodi ng synBoiraB2005/002434

(with their FEC/ /| Payload I1Ds) that belong t o the

Audi o object . FEC Payload ID - | , Encodi ng Synbol -

1 FEC Payload ID -2, Encoding Synbol - 2FEC Payl oad ID

odingpSyneel, EnM¥Hing Symbol - MM.
-BCUND Y P2P_REPAI R_ RESPONSEThe t hird enbodi nent of

t he PrASARY ﬁﬁeﬁ%@%@ﬁs%’s%x@ sunmed that no LCT

header ext ensi ons suc and EXT_FDT are
contalned in the FLUTE header. The bl ock 7"- iti of

F E din nbols homn in_Fi 0 S
EHT 3 gsgmgﬁ TE?thg%dgﬁ egfgﬁgnongH §6§§o% 83, %Q%
L§$shmaaethattaasLnghaéaeuseﬂtbmsabnbeaathsaaEExﬁ Flre and
FLUTE encodi ng mbols, the thir i ment of th

pE@?eﬁPTlﬁﬁén?PB aé§eﬁré§eEP6dF§HTFaPeﬁP?H rEP@rEAEQk 7"

t t e
B, PEOFcoBe. Bcakygl Syebpact Ll 18 gesuesh

syhbelsotThpmpmssexenplaﬁwlyeddprceeuenﬂlﬁng 5d,
whi ch serves as an alternative to the block of Fig. 5c
and thus maintains the sane nunerals. According to

Fhgwe%er,t he DbQCKeZder”bQEeEbQEEsea@@thQdSbyb@kSleast
still conprlses encodi ng synbols 7-1-m

waeRe Phethat EGEEENEREAGEETf PERP2 160 M §har@uqémépﬁlment
e e N A
FE@fBa¢h0&dth§1§é.155k5c.oﬁAyNhaH1torbeaahtemeddwmgh
ngggc%r%o 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. 5c¢, the block 7’’'-m of FLUTE encoding
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 symbols per block m and M is the
overall number of blocks. As in Fig. 5c, 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 encoding symbols, LCT
header length fields (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/’-m. These LCT header length
fields indicate if LCT header extensions are used, and

how many of them are associated with each encoding
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contained in said bl ock before the respective encodi ng
synbol . However, to account for the use of LCT header
wexbmngswns by at | east sone of the encodi ng syaboBm95/002434
LCT header length fields (HDR_LEN) 6110-1-m..
6110- Mn» m for each respective encoding synbol 7-1-m..
7-Mmmare introduced in the block 7°'-m These LCT

gggﬁ%ll engtle fm%&dﬁeaa@lrrcek%ehglla% Reader, ext %@smana are

used, "and how many of them are associated wth
eahhnenondbngswnbdterThbseLEEThhedaerlemgéhsi@ﬁéds,
68-1-n1t.. ﬁS-Nh}n1are then contained after the LCT
h&ESGEPCIéNGtH *fi el ds, respectively. In the exanple of
Fig. 5d, two EXT_FTI are present in the first encodi ng
symbol, no EXT_FTI in the second encodi ng symbol, and
oR8 ERT FXRTPASt BE FASt GAco8WAGESTLBBI 8Fet RESEEBEKIn the

l@1&@%5eﬁ@%@;nghgyﬁgg%LENofE?&dg§%19n'@ﬁ%ug%@ohﬁ Eﬂgoglng

conmon enco header -mshown in Fig
naymba&e aadneaei BT FTIi $nréhdi Lypstindecstidod BymbOﬂh@f

neRfoPL8RkendPorbidose ah <5 MoHGR: bENEXFSAT OLEP ThCLuded

h@ﬁd%he'@%hﬁﬁ%e%ncW@h%G %?ﬁb@ieﬂewﬁéﬁ gBCodiNghsybehS Fig.
belong to a File Distribution Table (FDT) Instance.

FOLRT HaFVBEDENVENTMEENTHE - | NVENTI ON Yet anot her
enbodi ment of the invention is obtained by rearranging
the information contained in the PtP HITP response as
deschiibedabigne naleestwioththatetarceabboeFdgscri@ebicmethod
According to this_enbodi nent of the present invention,
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 EMBODIMENT 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.

6a-6c¢c.

According to this embodiment of the present invention,
FLUTE encoding symbols associated with the same TSI 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 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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FLUTE encodi ng synbol s associated with the sanme TSI

and TO are once again stored in blocks 1'''-m of
woékubBisweodi ng synbols (with mrangi ng from 1PCO/IBA0)5/002434

and common FLUTE headers are used for the FLUTE

encodi ng synbol s of each bl ock; however, in contrast

to the third enbodi nent, the fields of all conmon

F E e I ex~0 C rroro_
CHACreedccscansysorphnsdy bopnp hBloguoBheCtBEk 7

syﬁbﬁL@TannaDdedglaymhelblack 10" lonygef FLQWEd in said
e y are o _lon tored,in cks
oPEREA ot EbfrR BbSalory AP RZE RS, A T EnbBar ent
behbbaiRkAEK- 5QEChBI5laekay§e@£ffECaPaay@adflEscaéayiaad
64-Mmm which are also I ncorporated into said

i ABex68bjeBt -6’ 64-MThins whishsareratafdbrraseesateg into
egggddEEBéngEEQEEh%ncOd' 1§ng95wEnfBPe g&ﬁgﬁnggcess to

response response (packet
ibhuhtdasedeanEugErenbadln@gaymboa iml thpaPt PIVHVEP
structure ﬁigp M ME boundaries 92 can be used to
sépaPate®t Ae 1 ndex object 6r '' and the blocks 7'''-m

of FLUTE encodi ng synbols of different types. A new
content-type ||l xflutePtP/ Indebeject" i s defined .
h&hés WRTEhrdenenes thackehe AeS5age bodysEésatgPninaRigure

| BOSAQD Bt Oni1 s ol HEGEDD PR LIE, LT g0l ¢ he

ett 6 cont arns ormation
(EShndiGhesEaeodanngyubeH tengtharkEE Payl dadekDpbgbct
t he encodin sent in the HITP resp onsgogs of

"6 knenanibs bupeke dr T sanoge hiE, Ehendifa pen

C@E@@éﬁeneftghé@b Readgr sohirALLtgdecommon FLUTE
headers of the third enbodi nent) indexed
flutePtP/IndexObject” is defined here, which denotes that

the message body contains an index object 6'''.

Figure 6b shows the format of the index object 6’’’ that
contains the information (TSI, TOI, Encoding Symbol
Length, FEC Payload ID) of all the encoding symbols sent
in the HTTP response 9’'’. The index object 6’’’ can be
understood to be composed of M 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 symbol size and,
naturally, a number of FLUTE encoding symbols Mm for each
block 7’’’-m of FLUTE encoding symbols, and wherein these
quantities 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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with m1 .. M, wherein each of said sub-headers

relates to a specific TSI, TO, FLUTE encodi ng synbol
weiiam/oasd) naturally, a nunmber of FLUTE encodi RQT/IB2005/002434

synbols Mn for each block 7'''-m of FLUTE encodi ng

synbol s, and wherein these quantities are stored in

fields 62-m 63-m 65-mand 67- m, respectively. Each

of said sub-headers further conprises a portion of an

LCT header bl-m and said bl ock-specific array of FEC

Payboathisishotmationp4tivmspee bhi ¢ higcehver nati opan map

L Boah LRGBSk PaCr BRESI f TRBIFSCRY CRa DTS o rbam

Thééeih@dspyaéfSQrégﬁelyﬁﬁsstﬁecgpe@aﬁeCra@d@nvacc35s can
to any desired encodi ng synbol, The fornmat of th
bhe¥Rsrzndomppgee £ UTE @ﬁ%o@?ﬁbr%Qn%%?%dfﬂﬂtﬁyﬁ?Ol The

bfggéggo%EFﬁh%Eﬁgogkénq hﬂdﬁngf ?ﬂUfﬂe AUIRER GOk ymbols

encodi ng synbols) 1Is s own I n Figure
b¢witApparentyiyg Andmi b tonMrasd Yodéhetihgrtdhe number of

mbodj ment of _th t FEC Pay
PBROSKE Sbnf MY RBCeRHORRB bPUERALS! Ee LRESBicoR, Rgdure 6e-

SMﬁPQkéntbﬁcaaﬁs 1 Hegenar8sAOVG CORE at Reddi Bmbbeihafexof
obj ect . The HTTP response 9'"' of Fig. 6a may

béhéxpr@SS@ﬂ lhvggéyq@fc@@e BS Pevheedt EDararst gppegined

0Ly BB BT, A e

baysdasy eonB@UNBARXgPEEgREE@@£L5£§§©tEE"' BOUNDARY _
P2P_REPAI R_RESPONSE

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 P2P REPAIR RESPONSE

~~BOUNDARY P2P REPAIR RESPONSE
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 uniquely 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/1ndexObject

Content-Transfer-Encoding : binary / / Include the
wonaswistep ect that contains all the / / necessaCY/I1B2005/002434

information t o access any FLUTE encoding / / Synbo

uniquely identified by (TSI, TAO, FEC Payload / / 1D)

. - BOUNDARY_P2P_REPAI R_RESPONSE Cont ent - Type :

x-fl ut ePt P/ encSynbol Vi deo Cont ent - Transf er - Encodi ng :

binary / / Include all the FLUTE encodi ng synbol s t hat

be 1 0 the Vrdeo object . Encoding Symbol - 1
E%%gggﬁégs%%’éf’l- 2Bhéoding Symbol - M. -

T PaOUFRET RS, FB6F A B GaNTant - T ansh er - Encod ng:

binary // Include all the FLUTE encqdi ng synbol s that
bEPBRG S TYPer hi-ALHT 6L 5k BBESVRRRAFAGOSyMDOl - 1

EReBEPR§SyaBSEer—BnERESAPAGPEYABEI - M2 . - BOUNDAR
Y_P2P_REPAI R__RESPONSE Cont ent - Type:

x/¥| dnePuBPeend by hol OLHEE epapdangTeumbpés- Eheédbagong to
bi'Haike/ Abdébudéjekk.t he encodi ng synbol s t hat bel ong

t antbdihl” Syhepl ebjlect. Encodi ng Synmbol - 1

Encoding Symbol - 2

Encoding Symbol - MZ.

~—BOUNDARY P2P REPAIR 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 PZ2P 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
technique as applied in the third embodiment of the
present invention (see Fig. 5d) can also be adopted for

the fourth embodiment of the present invention. To this
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Encodi ng Synbol - 2 Encoding Synbol - MM - BOUNDAR Y_

P2P_REPAI R_RES PONSE The description of the fourth
wenhwdismwnt of the present invention assuned t RaET/IBI05/002434

LCT header extensions like EXT _FTI and EXT_FDT are

associated with the encoding synbols. It should

however be noted that a simlar technique as applied

[ he j L.oEen e ' nt Lo
B
of ntbeecpcesenb-havéatj onhidlo ihidseadessfopl yaan ancaging

of LCT. header lengths is_inpncluded int h
STPRRLALE . SO GRYi FAPEabel FoFSEach CREBtTRY SpRnBroT-

i thangnheve 888y t&dshgadey exéengénsse af e Us@fbe fNef LCT
entries of this array then denote the number of LCT

heedder exxbassbaBSt haRt apke s3bpEad| Anapn encoding-symbol
encodi pg-s I Lf] t r u iin..each

R R L TP

a method for transmtting data synbols according to

the present invention. In this flowhart, for

siplicity of .presentation,_ it Ls_assuned that

chiBsnd ebeC1iBRS Phpar rReke bl HRo BB B e Smpyheetor
S@ﬂ@ngﬁYtﬁﬁnﬁﬁﬁa@aféyﬁbo§§e@c&@ﬁdih@etbranénttégénﬂ

gener ates FLUTE encodi ng synbols, for instance by FEC
ehevanhyoper nokBisf fhovehashor fOBLFEBPLERAEYi STt o be

t o0 a pkyral] f ej 1 3nd kBpa;
PRRRrIEEETehy Thoty RrepteR A e omaron & Rd et
fysenrshed arthekbbdicblichdetlse (famst déypeecheaders) that
obey the FLUTE protocol in a step 702, yielding FLUTE
packets, that are then

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 symbols are then furnished with FLUTE
headers (first-type headers) that obey 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
receivers, the specific receiver 3-1, an additional
reception of repair data packets is found to be required
due to loss or incorrect reception of packets or due to
other reasons. The specific receiver 3-1 then signals a
repair request to the repair server, which in this

exemplary case, 1s identical to the transmitter.
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transmtted to said plurality of receivers in a step

703. This may for instance be acconplished by using
woOheregasssd ces of the UDP and the underlyi ng | PPCT/IB2005/002434

protocol. The transmtted FLUTE packets are then

received at the receivers 3-1 .. 3-3, and at at |east

one of said receivers, the specific receiver 3-1, an

addi tional reception of repair data packets is found

to be required due to loss or incorrect reception of

packet sd orepaert seovher 4 easbiisreTher spegiést Feceeverved

3:1 the@ sigﬁgls a reﬁair request _to the re ai{ :

sERVRrStaRi ERT n2bfli ENexERBTAF y T RERE o1 dep et o

tPget&BRAsSNEbLinft afdbdar @RANFUSEEVEE AST, SBOT, I 8BRI &ind

request Is received in a step 704, and the repair

i S bradtnbastoat BTWER ehep@ind $VrCPhst ahteugsd to

g of . TSl , =, | 1 $Si,.00: FLIUTE
HeEeHRLfe o IPh gk, SRLANG BimBoL Y REVDOLP T
egendragedyabolsphavedsva beygeoks at Bdiasis eparfodatd by
synbols. This is perforned by e repair server, '
st #%@}#héeggﬁgrét %" Frert bhoobt ggég}%%F%daf‘%WE

t B8R EURGI sheHost Ara €RERI essRds b Wi Pragdetompressed
(second-type header) obeying the FLUTE protocol in

sbef@TEZO?,eaﬁ@r (aecandetvhe keoapebsseldeFLUTECRealeYTh
of the first di t [ '
Shekbiebh T EPRBCLTENS ool LpecRasactlel PUARLLORes groe

theagenpeessetdhELEAEsbeadpodinent f of nthepcospnessedention
FLUTE packet 8 of Fig. 3a. This conpressed FL

, Of g. 3a. Th ur
pé@ﬁ@¥d8ﬁgst?h5h9préﬁsn?b?eﬁL%yEtﬁ%c?@b%grs¥@P9£? fd the
t88m§Pg§é£§CFL8@§'M@édé&tbhgnafgiﬁ FRPALENSEESEEA, FEEEE
step 707, for instance by enbedding a plurality of
cpapkess@doFLEHE. 3a. This compressed FLUTE packet 8 is

then transmitted by the repair server to the specific
receiver within a PtP repair session, 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 request, 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 invention
shall by not means be restricted to application in the
context of the FLUTE protocol or the 3GPP MBMS system.
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packets 8-1 .. 8-Minto one HTTP packet 9 (see Fig.

3b) that serves as a response to the repair request,
wanaely3aesi ng t he services of the HITP/ TCP t o PcamBfoes/002434

t hese HTTP packet between entities of the repair

server 4 and the specific receiver 3-1. The invention

has been descri bed above by neans of preferred

erbadi MBNLSe kb theulrd e thatednthahvbheneeakeinciple of

alternative ways and variati ons which are obvious to a

skislingd dgéfsornitn tylpesaott arddexs bé ithpl emmet pgotocol for

WPLCIN’P tr (Ijlesv Ii%tslirc]) sf LAy !%e one’RE n%n%lplPEclPt ?:f tsrr}l%ssion on

appen eq A s tn par ccarar e scope of TERE

pr@se Bit hiedv @Bhidon ss hatt! bByinaot onears shecigsr pgbedcbd or

application in the context of the FLUTE protocol or

t F¢¥S3€PP MBMS system This is due to the fact that the

i nventive principle of using different types of

headers of the same protocol for PtMtransm ssions on

t he one hand and PtP transm ssion on the other hand is

not bound to any specific protocol or system CLAIMS 1

A nethod for transmitting data synbols, conprising:

transmtting one or nore data synbols froma

transmtter to one or nore receivers wthin a pointto-

mul tipoint transm ssion session, wherein said data

synbols are furnished with first-type headers obeyi ng

a file delivery protocol; and transmtting one or nore

repair data synbols froma repair server to one

specific receiver of said receivers within a

poi nt-to-point repair session, wherein said repair

data synbols are furnished with
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one or nore second-type headers at least partially

obeying said sane file delivery protocol. 2 . The
worbtsmd3smaecording to claim 1l , wherein said fi PETABPES/002434

header contains at |east one paraneter that is not

contained in said second-type header, and wherein said

paraneter is related to point-to-nultipoint

t pgaspkssion. 3 . The nethod according to claim1l

wherein in said point-to-nultipoint transm ssion

séssi Bnmeshpd fpretdanpuétyipgotetal susleels heCoBPYiiedsy:

of the_User ram Pr ot hed

aEcorgFans?% cﬁag mi-, 5%h§§g%nd?Easa?§bgg%n? ?o-point

repaltraﬁsﬁnﬁﬂersabdoﬁelerdﬁbraergcpioéoeowlu5eﬁ thpoint-

services of the Transport Control Protocol The
met hoHO BB GF 4PRGNE oL EPRPT 25 1ORNBREF HOTN ghpgeln said data

poi nt 5 ?ﬂb@?bnérée@§k51§ﬁ§§'Qﬂthsﬁhgs£L£gpe headers obeying
del i veryprot ocol uses the services of the Hypertext

TranséeflPeoﬂeémverprrOTheOhethnd accordlng to claim
erein e deljvery protoc

| il
Dol i VErO B ULE EERE PP E P E ol e TP SR b r ot Ry piioo s rom

prot ogepaiangdewheretd saedsgatarsynbetsiasd s8i daid
repair data synbol s represent FLUTE encodi ng synbol s.
7 . TRECR&VABE HéEBiAI AgPPeNErhPiPeintwkePeis §§5gLon,

FLUTEwHEQ%QHOEaH?e§F%Q?rsﬁégbmﬁgmgglghgrgwfgiﬁ§§ﬁed with

Tran rot oco rein sa
t ransbeesoHTmPrpaskebadbeypeehesdedsr epaleaser pertandly

said 3Be§££5 said same file delivery protocol.

2. The method according to claim 1, 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.

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

Datagram Protocol.

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

Protocol.

5. The method according to claim 1, wherein in said
point-to-point repair session, said file delivery
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receiver. 8 . The nethod according to claim?7 ,

wherein a conbi nati on of one FLUTE encodi ng synbol and
wonecadswaei at ed second-type header forns a CONpPCESB®AS/002434

FLUTE packet, and wherein at |east one of said HITP

packets conprises an HTTP packet header and one or

nore of said conpressed FLUTE packets. . The net hod

accor ggegokelchgggw 8he @fe%gbessekdtﬁémpge;fegxhe@g%sfer
of said conpressed FLUTE packets at |east conprises a

porti @mobbcallayered Codi ng Transport header, an
identifier of said FLUTE encodi ng synbol in said
conpressed FLUTE packet, and a size of said FLUTE

epcodirRg &¥ABeH actBrdThg wet Bediaccor ghBgetia shatm8le
, Wherein said at |east one HITP packet has a
mul t i gattvRElt PpaEpesé Lat ERReF1MBI PeEkVer¥i BMST M ME

t - [ [ d ck
AN G L S S R S
each @hbeeihyshliNEdbbandambeds dathd FThédmeepedr data

accordi n o claim 10, wherein sai,d secon e header
of safd™es ré?géaS?EBTELngkngoéﬁﬁﬁrFggs gggortlon

of a Layered Codi ng Transport header and an identifier
of sai d FLUTE encoding synbol in said conpressed FLUTE
pdckeflhelpetihd pechsdiaecépdrhginobel Hhar?in GhéfefRUTE

3 1 Spehans; olsal foETIE BACKE! 5-0pNDr 968,20 HT1Pansser

er, one or nore rrse a
IeastpkmmoEbUTEHemeodbng syigbelia asnddrBSpectirdasfers HTTP
associ at ed

packets between said repair server and said specific

receiver.

8. The method according to claim 7, wherein a
combination of one FLUTE encoding symbol and one
assocliated second-type header forms a compressed
FLUTE packet, and wherein at least one of said HTTP
packets comprises an HTTP packet header and one or

more of said compressed FLUTE packets.

9. The method according to claim 8, 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.

10. The method according to claim 8, wherein said at
least one HTTP packet has a multipart Multipurpose
Internet Mail Extensions, MIME, structure, and
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identifiers, and one respective second-type header for

each of said blocks, wherein each respective
weoeeowrd34cype header is valid for all FLUTE encedimBRoos/002434

synbol s of a respective block. 13. The nethod

according to claim12, wherein said at | east one HITP

packet has a M ME structure, and wherein said HITP

paCke%hQ@égﬁrsa§a'9095955§e§nﬁL§@E sekepg- E¥Qeseparated
headers are nutually separated NF boundari es .

14. Theomethbdd a&&argaﬁgetoh@aéem agd @hemeeacBapiher by
respeﬁ%Mﬁgasec nd-type headers conprise a portion of a

Ooun rie
Layere Ny ransport header and a size of said

FLUTE encodi ng synbols in said respective bl ocks. 15.
The net hod according to claim 12, wherein at | east one
oﬂ1sa?ﬁebWSEkgdcéﬁﬁPFgéggatPLE#El@n%Bd|H§e§9ﬁﬁoﬁaé

respe a [ dent r t a
CoaPegRARSEE R Bteh B0 LY cofprepees) Y enbenardes

Layer edmBodsag &r pnspootn héadebagxredsCodLHQGTtheport

Cai 0 PRTRSPACRE: EhCONBRF AELBn AT TE: BakkTEnEARER L gne

secondyhype headerdanempheseedndreThl pekiethat
conprise at |least two FLUTE encodi ng synbols. 17. The
nmet hod according to claim 16, wherein said at | east

one MIE Rackeh Na8.2athiEcstevainre, and-uherainieabd one

P packetf "header, sai one second- fype eader an

said oﬂesaidnHT@PbpecketareomprmaébyasebﬁfatpdcbytNhNEder,

boundaries. 18. T th cc [

wher ePResgfFgmore Efogﬁs ggag 08&8£Q Eeas 1gWO FLUTE
encoding symbols and respective associated
identifiers, and one respective second-type header
for each of said blocks, wherein each respective
second-type header is valid for all FLUTE encoding

symbols of a respective block.

13. The method according to claim 12, wherein 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.

14. The method according to claim 13, wherein 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.

15. The method according to claim 12, wherein at least
one of said blocks comprises a FLUTE encoding symbol,
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second-type header conprises one respective sub header

for each respective block in said HTTP packet, and
wohearemisueeach of sai d respective sub-headers cBapPABEET002434

a portion of a Layered Codi ng Transport header, the

size of said FLUTE encodi ng synbols in said respective

bl ock, the nunmber of FLUTE encodi ng synbols in said

[ espeg %%@f# 9@909 écﬁiemér{ﬂfflépr §i‘§@s§e#e{rﬁfe

enco I n sai spectlve bl ock.
met hombymo@d dﬁ:m@lm@ ﬁmmdﬁ; wireter nletgtleastd onle bfast

sai d sub-header rls S _one ye Codi n
Tr anspioft t* ﬁ%ﬁﬁ ﬁn%ﬁ%ﬂﬁﬁ%%ﬁ%ﬁﬁl-%mm
in said respectlve block and at | east one Layered

Codi ng Transport header extension for atleast one of
shf d The T eheddi e s9Hb®| &0 | dlakn d7 r séhprEe v e bl &St one

20. T?fype @%ﬁs gﬁgrt&%ﬂg@@ anv@ﬁfﬁng?é@é@o?eader,

secon eader rises an identifier

Salﬁ ?fenée&@n@utyp®om®idéramm@1@$eomrsessedhlo@ﬂs Tt
nmet hod according to claim?9 wher ei n sai d secondtype
headeFOHRF+ Per %o]‘f%"f‘?‘%egw%nﬂ‘[&l%%t‘??‘?%‘fll%‘? P13 ﬂ%pgft
obj ect said FLUTE encodi ng synbols are related to. 22.
The nethod according to claim9 , wherein said

se¢onthy peebeadeactordhey t@n@lag@slﬁay\ém%ae@dwgd at

Transpor t heade t ensj o 3, or g

to clafaro © %?ggnpsa%%gg%? |on 0 2%%%8 a@%% dgh&

deln@héf@ﬂﬁp@éidhH@ﬂErp£©n@t|B@Sd@r, said one second-type
header and said one or more blocks are mutually

separated by MIME boundaries.

18. The method according to claim 17, wherein 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
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 said respective block, and one identifier
for each FLUTE encoding symbol in said respective

block.

19. The method according to claim 18, wherein at least
one of said sub-headers comprises one Layered Coding
Transport header length for each FLUTE encoding
symbol in said respective block, and at least one

Layered Coding Transport header extension for at
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Layered Codi ng Transport version nunber, a Congestion

Control flag, a reserved space, a Transport Session
woOdastoisdeer flag, a Transport Object |dentifi ePCTaMB2005/002434

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

Expected Residual Tine flag, a C ose Session flag, a

Cl ose (bject flag, a Layered Coding Transport header

| engt he; 8pdoRe CQEESRRUNFLUZH. e AcSISAEMIMPOls in said
transmtting data synbols, conprising: a transmtter

one orespeetiveebVeck; and a repair server, wherein

one or nore data synbols are transmtted fromsaid
transnmitter to said one or nore receivers wthina

pRONt The- Mt hoQOoaBtotBANgNMESSEDAIBES S| whe raher sahdsaedond-
data synbols are furnished with first-{ype headers
obeylﬁ@P% F?P@eaeﬁP§EP?rp?%¥%Eb?esmﬁ%ré¥§ Bhgl%F fbraaid

repai 09§£§t§¥H99£§?8£ﬁttE§Q§§h1£§9oﬁr98§§§bﬂ repair

server to one specific recelver of said receivers
wi thin a point-to-point repalr seSS|on and wherein

sald repair _data_s are rnls n

nghe i% ofa= g?geaﬁégﬁg?gg f a%%m ftla?Fy %bgaga second
sai d sppB ﬁéb@egekuyehérpéthﬁDées25n ihensysienwof a
according to claim24, wherein said firsttype header

cont aFR8NEPOrkasbiefk paidanBEETE BRAECTENAPYRBALAI AEE

in sak ggggng stype header, and wherein said parameter
isre a%e 0 poi nt-to- nult|p0|nt transm ssion. 26. A
transmtter in a systemfor transmtting data

22. The method according to claim 9, wherein said second-
type header further comprises Layered Coding

Transport header extensions.

23. The method according to claim 9, 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 Object flag, a Layered Coding Transport
header length, and a Code Point.

24. A system for transmitting data symbols, comprising:

- a transmitter,

- one or more receivers, and

- a repair server,
wherein one or more data symbols are transmitted from
said transmitter to said one or more receivers within
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synbol s, conprising: neans arranged for transmtting

one or nore data synbols fromsaid transmtter to one
wonrowseien ecei vers Wit hin a point-to-nulti poi NPCT/IB2005/002434

transm ssi on session, wherein said data synbols are

furnished with first-type headers obeying a file

delivery protocol, wherein one or nore repair data

Sy”boi?s @f&téér}aﬁw@&ﬁ{ %&§I§P§éfor§e§é’s€£léﬂ) Offerein

speci i Tecer ver of said recelvers W th
poi Ntsdnd pda e $ymbmlsS£56|fmmnzﬂhbdMWﬂthrfrmﬁtktﬁm@ir

data synbol s are furnishe i th, one or

seconFRYYES HeRHetd a2 Eje]g%%%ﬁjr‘f?ra\(l%r%tb%ﬁjng wherein one
same §i g fel F 481 Vr POt OCHmE s Thee tH Bdisehit€sd from said
accordlng to cl'aim 26, wherein said first-type header

cont afeabr $eWEET obe @aerasimcéxfwalteo?%lw ebntaided

in said second- ty p r
is re?%ﬁ%iy?%§ﬁ%ln l?o%ﬂ§ in0|n $££%2¥ n.ééggPéﬁ’ and
net Wolte £4 £iresid 1 dl nr@p§ystmaﬁ of yiisels n 1 é i ﬁgrxdmmed with

synbol s, wherein one or nore data synbols ar
t r ans?i¢ t 6 $?%ﬁn%@??%ﬁs%¥@?e?eﬁ%ﬁ%%ea%rl%%ﬁ% partially

recei t n ssion
sessi %]ﬁéflﬂ\% %gcrl :?%Q%a%hi%aﬁiiiﬁ%r%rgﬁﬁm ni shed

wth first- type header s obeylng a file delivery

pg ot ogol , netmor% enent conpsj s . . _

D anilt T ESL ep b T TR WAL Mer fPASata it

symbot $pé 1 esa gt de et HV0f K @ten@@étt@n@ﬂ@aﬁ@@@tércthat is

receiver of said receivers wthin a pointto- ,
not contained in said second-type header, and wherein
said parameter is related to point-to-multipoint

transmission.

26. A transmitter in a system for transmitting data
symbols, comprising:

- means arranged for transmitting one or more data
symbols from said 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,
wherein one or more repair data symbols are
transmitted from a repair server to one specific
receiver of said 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.
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poi nt repair session, wherein said repair data synbols

are furnished with one or nore second-type headers at
woOeasto1p@oti al | y obeying said sane fil e delivePgT/B2005/002434

protocol. 29. The network el ement according to claim

28, wherein said first-type header contains at | east

one paraneter that is not contained in said

SQ¢0n@hbyE%aﬂ%ﬁ@%&eraﬁgc8@§&ﬁ?ntéabﬂa@ﬁrQ@Et@hekéln said
related to point-to-nmultipoint transmssion . 30. A

sof t wAieshppibeahtadeexeentabne ph dcpstwonk BRERBALSr
O 2 puaLemLigh. EBRRNLLLNg,dalR,oXIReha. L YBE" BLOABDS and
or a e roma

nore 3 EVhbgPatarBedr sh
tranSWhékeﬁntQamﬁepatamétérreeekéEESeMHtbipoant—to—
poi nt-to-nul ti point transm ssion session, and
wher eMH& 51 BOHRF atESRBBLESAPR-f urni shed with first-type
headers obeying a file delivery protocol, the software
application conprising: programcode for causing the
néBwoRknetwoekt elemenansni & opeten ﬁoretrepamntuana data

nmbol d k
ool GUFOBE ear REFBEDI Bl TRFA ASho RETDOLPoPE

repai eragsmliefedWiebri 8 sabfsnepakk dat ansysbomsrare
furni shed w th one_ or nDre.second-tXEe headers at
| east TPEPEVEFFYVdbBYyNng BaidtshAemplFérgénfvergnsmission

pfotog§551mﬁérlna aﬁégégﬁe sapR! hgaL| gmBSEQrgkagfhenlshed

cl ai el n sal Irst-type er contalins at
| east wohk ﬁaranetgpethaadessnobeymngaanédlendsauﬁery
second-t eader ng Erein sakd Baraneter S
rel at BEO ¥B said networ ement 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 protocol.

29. The network element according to claim 28, 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.

30. A software application executable in a network
element of 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
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point-to-nultipoint transmssion . 32. Areceiver in a

systemfor transmtting data synbols, conprising:
woresd1a60 anged for recei ving one or nore dat aPeymRmns002434

transmtted froma transmtter to one or nore

receivers within a point-to-mnmultipoint transm ssion

session, wherein said data synbols are furnished wth

firstslyfeqlieadels,obeyiag Authlendslivehyeprot ocobe

and neans arrang receliving one or nore repair
dat a syatiets bbepmiagrephiteseéeVevewtbrotacol, the
point-tﬁégoint repair_session, wherein said repair
data SYhbBRESa?RPHLFATSARACH Y F-OMIbr more

Secon?ré%?ﬁmhééggr§o§tcé§§§ﬁgp@ﬁéi@étWo@Eeéléﬁeﬁﬂiﬂo
sanme file delivery protocol .33. The receiver

accor gragsmat cPagneB2nonherePal sadat i pErbeypel AeBdepid
Contaﬁ§§w§£klg?%@%RQetgaéﬁgEéﬁécaﬁfé £§CQ9§e£gafagQ§§

in said secon € héader, erelrn sald paraneter

i S relatediveospeinhihoaubdipotnd-poansnissadn. s84sidn,

software application execgtable in receiyer of a
ols' £Fe &

syst eie6e 18R FEPAYT ddR B2 sHBRPSS the SuFRuaped with

appl i GALT 9P RQPRI 58EHHA-PYPSr RELGEHE ferieaysi parthelly
receiver to receive one or nore data synbols
transobeyedgf sahdasemantiiet delivebrierbetappé-
receivers within a point-to-multipoint transm ssion
session, wherein said data synbols are furnished with

f BLStTh¥peohendeesappeycagianfateording to claim 30,

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.

32. A receiver in a system for transmitting data symbols,
comprising:

- means arranged for receiving one or more 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
first-type headers obeying a file delivery protocol;
and

- means arranged for receiving one or more repair data
symbols from a repair server 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.
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delivery protocol; and program code for causing the

receiver to receive one or nore repair data synbols
wonrawoasssepai r server within a point-to-poi nt PEDPABI005/002434

session, wherein said repair data synbols are

furnished with one or nore second-type headers at

| east partially obeying said sane file delivery

pRat.ogdk. r3%eilie selbwaregappl ctalimon2acqOkaicnd kaid
claim34, wherein said first-type header contains at
| east Lo#EpANRRENERORRACONS2ABE abntlaRrEdONE Pargmeter

seconqggxpgsh%QQG con® p eﬁ%’@aﬁ@'@e&%ﬁ@”@&ﬁr gﬁa?er, and

related to point-to-nu poi nt transm ssion
nethodheteahasmnﬁlpawhmeeem salde§e¢eddtbypelheadeF

further %onprl an identifier of said pointto-
mul t i PO POLR s AF85FB 5§88 on. 37. The met hod of

claim 11, wherein said second-type header further
conprises an identifier of a transport object said
@@TEAeﬁ@éﬁwﬁges?ﬁ@éﬂ§a§ﬁ@nréﬁﬁﬁéﬁabée 38. aThecrdvredof a

of cI e c t de I
conpr PYBs e ekt aT et ARG, SRERHER e baTare
39. prpﬂ&bbmdonfcom@kﬁsimg wherein said portion of

said Layered Co Transport header conprises a

LayerB&OEEGPnGO Fa SPoFEUVEPSi GRentREELVEE EBnGESELER one

Contr gl fbag, d@t%e%$ﬁ$%@s5E@Sﬁsm@tI@én§9%hta5%§§hgﬁltter
Identifier flag, ransport Cbject ldentifier

fl ag, ta Hakef owomdrel agceavesadwi t@inr enpoTnretbragltapoint

Expected Bl dyah [L181Eha9,n8, 518589658500 LLAlo1s are

furnished with first-type headers obeying a file
delivery protocol; and

- program code for causing the receiver to receive one
or more repair data symbols from a repair server
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.

35. The software application according to claim 34,
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.
36. The method of claim 11, wherein said second-type
header further comprises an identifier of said point-

to-multipoint transmission session.
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a Cose (bject flag, a Layered Coding Transport header

| ength, and a Code Point. 40. The nethod of clai m 14,
woheremisuesai d second-type header further conprPEESBANS/002434

identifier of said pointto- nultipoint transm ssion

session. 41. The nethod of claim 14, wherein said

second-type header further conprises an identifier of

r anspo e n L

"3l a e BB e no g b AR e e R s R

secontetype EeaﬁBErfuompeisesnpnl$ésntaﬁeeedofbd|hgansport

Transport header extensio

t hod of
14" WRBEFR ait BoPEPoRnOraLaRasVEpRl B eparRgs ol k-

Transport header conprises a LayeredCoding Transport
version nunber, a Congestion Control flag a reserved
sp8ceThe mﬁ§h§§opf séasimohlt dehereisr spiggsegond-type

Transgg geggkgg geg%h#k§ge% a&é?@dEgoggbéd Eﬂs ort

fla Fren eS| gual
Tlne hkageraeckkeneibassi on flag, a Close Obj ect fl ag,
a Layered Codi ng Transport header |ength, and a Code

Point. 44. The method of claim 18, wherein said

segondntypecheadst Eunthericopnetees 8R:1hdgBLLEbAN o€f said
sai d pointto- nultipoint transm ssi on session. 45. The

met hofagereHarmdigg wmenepnr§ahaadécOﬂdmpypéeﬁeadéﬁyered
furth

ses_an |dent|f|er tra $ e
sai d EE@+§geﬁ588F88r yﬁ%gﬁéogrgure feé ?8882%t9 h Ebntrol
net hod1af, chairBsdBvevhepats, sai Uragepodtt gpesheader
further conprises_Layered Codi ng Transport
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 Object flag, a Layered Coding Transport

header length, and a Code Point.

40. The method of claim 14, wherein said second-type
header further comprises an identifier of said point-

to-multipoint transmission session.

41. The method of claim 14, wherein said second-type
header further comprises an identifier of a transport

object said FLUTE encoding symbols are related to.

42 . The method of claim 14, wherein said second-type
header further comprises Layered Coding Transport

header extensions.

43. The method of claim 14, wherein said portion of said
Layered Coding Transport header comprises a Layered
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header extensions. 47. The nmethod of claim 18, wherein

said portion of said Layered Codi ng Transport header
woanpriises a Layered Codi ng Transport versi on RAWBI005/602434

Congestion Control flag, a reserved space, a Transport

Session ldentifier flag, a Transport Object Ildentifier

TA flag, a Half-word flag, a Sender Current Tine

flag, cé\&%p@f&ﬁgp&@w@élaﬁ r@u%@g, 2 EHR§EsSES8i Obntrol
flag, a G ose bject flag, a Layered Codi ng” Transport

headeflégngé hreaadvad Cepec®pi at 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 Object flag, a Layered Coding Transport
header length, and a Code Point.

44. The method of claim 18, wherein said second-type
header further comprises an identifier of said point-

to-multipoint transmission session.

45. The method of claim 18, wherein said second-type
header further comprises an identifier of a transport

object said FLUTE encoding symbols are related to.

46. The method of claim 18, wherein said second-type
header further comprises Layered Coding Transport

header extensions.

47. The method of claim 18, 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 Object flag, a Layered Coding Transport
header length, and a Code Point.
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