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services, that is, services vvilth one data source (or
sender) and at | east one re celver. BACKGROUND OF THE
| NVENTI ON For one-to-many (i.e., point-to-nultipoint)
services over systens such as IP nmulticast, IP

dabEsAEIFI08 TIORDENTERE - TRANSRINSION OFIvESSING IHARBS!
services (MBMS), file de livery (or discrete nedia
delivery or file download) is an inportant service.

N%ﬂ?'L@fOﬁ'PﬁEfIWEN”Fﬁ)ﬁor delivering files over

poi nt-to-point protocols such as file transfer
protocol (FTP) and hypertext transfer prot ocol (HTTP)

a probl emati c for one-to- scenari.os
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t hed JuH RN ®LTis A& vES Withf ordel dBS sourklS (B9seRlldP LAl at least one re-
one-to-one (I1.e., point-to-point) acknow edgenent

(AGKYr.pro tocols such as transni ssion control protocol
TCP is not feasible. The Reliable Milticast Transport
(RMTI) Working Goup of the Internet Engineering Task

FeeKGRBUNDIGE TAEIN/ENPIRSs of standardi zi ng two
categories of error-resilient nulticast transport

protocols In the first category, reliability is
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error corre sen ng a cer

am® difacBfing DT rﬂlﬂtlﬁleﬂfa&iro&&ﬁsthﬁlhlﬂc@t k@OREY VIBMB), file de-
reconstructing erroneous data. In the second category

r Seeyer dsgistpaediaidglivey @ Iflll’P dewlpad)gs RRPMBARHL scrvice, Many of
ol 0T AR, SRR e AR S s po-

bedcoh TR and }tybeﬂéxit It]&hsfeﬁplegmby (HWEAP) &e tpheblematic for one-to-many
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def aidss- &ﬁng%&l%n&le’m\‘lem et g&ial- §) pdiftt) dERfHAS @ nieRt (ACK) pro-
more detail” in publications entitled "Asynchronous

tocols such as transmission control protocol TCP is not feasible.

The Reliable Multicast Transport (RMT) Working Group of the Internet Engineering
Task Force (IETF) is in the process of standardizing two categories of error-resilient
multicast transport protocols. In the first category, reliability is implemented through
the use of (proactive) forward error correction (FEC), that is, by sending a certain
amount of redundant data that can help a receiver in reconstructing erroneous data. In
the second category, receiver feedback is used in order to implement reliable multi-
cast transport. Asynchronous Layered Coding (ALC, RFC 3450) is a protocol instan-
tiation belonging to the first category, while the NACK-Oriented Reliable Multicast
(NORM) protocol presents an example of the second category. The details of ALC
and NORM protocols are discussed in more detail in publications entitled “Asynchro-
nous Layered Coding (ALC) Protocol Instantiation” (RFC 3450) and “NACK-
oriented Reliable Multicast Protocol” (Internet Draft) prepared by the Working Group



Layered Codi ng (ALC) Protocol Instantiation" (RFC
3450) and "NACKoriented Reliable Miulticast Protocol”

W@ ovse7898t Draft) prepared by the Wrki ng G oupGF/FRMES/050029
| ETF. The contents of these puplications are fully
i ncorporated herein by refer €hce. Access networks on
whi ch these protocols can be used include, but are not
limted to, wireless multiple-access networks such as

r aflthe [RTTEThe B@itavs kSthese Hubtichiivng arsaillly Maddrp& ated herein by refer-

Tel ecomruni cati ons Services (UMIS) system wreless

| 68& area networks (W.AN), Digital Video Broadcasting
- Terrestrial (DVB-T) networks and Digital Video
Broadcasting - Satellite (DVB-S) networks. Briefly,
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to send data at nultiple rates (channel’'s) to possibly
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massively scalable in terms of the nunber of users
because no uplink signalling is required. Therefore,
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r obust . inturn, specifies the use of negative
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NORM, in turn, specifies the use of negative acknowledgement (NACK) messages in

order to signal which packets of data (or otherwise defined “data blocks™) expected to

arrive at the receiver were not received at the receiver (or were received incorrectly).

In other words, receivers employ NACK messages to indicate loss or damage of

25 transmitted packets to the sender. Accordingly, a receiver that “missed” some data

blocks from a data transmission can send a NACK message to the sender requesting

the sender to re-transmit the missed data block or blocks. NORM protocol also op-

tionally allows for the use of packet-level FEC encoding for proactive robust trans-

missions.

30



tionally allows for the use of packet-|evel FEC
encodi ng for proactive robust trans mssions.File
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one-to-nmany transport pro toc that builds on FEC and

ALC building blocks. It is intended for file delivery
fromsender(s) to receiver(s) over unidirectional

systens. It has specializations which nmake it suitable

t GilviDetivegovep Unidifeotional Traagpdit (KIUTE) Basdne-teUBirg@ansport pro-
The details of FLUTE protocol are discussed in nore
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protocol s i ntended for one-to-one ; poi nt -t o- poi nt)
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of overhead. Accordingly, there is a need for reliably
i dEpsted {0 ﬂ@ppﬁ@nsé%wg tHgsmission) teddemnifisaienepiothe rﬁlﬁvng pack-
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obarepoigtetotfudit) WassmissbmgsuAGK TER sagetheit cackmiwladlgement methods
transmt data oyer | ti.cast/broadcast c el
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regarding the state of the trans m ssion as wel

t Aecodmgly, ftharais oncedffoblebigkly idé¢mvifying ¢t paskéte not recelved in a one-

re-transmtted. has
fo- -many scenario so tha% actitate re-transmission can be performed.

SUMMARY OF THE INVENTION

It has been observed that when using NACK messages to reliably transmit data over a
multicast/broadcast channel, the identification of the missing packets is an important
issue. This involves the maintenance of information regarding the state of the trans-
mission as well as the identification of blocks that need to be re-transmitted. It has
been observed that in terms of response time, NACK requests (sent by a receiver and

received by a sender) can be divided into 2 categories:



been observed that in terns of response tine, NACK
requests (sent by a receiver and received by a sender)
W@ 200500789681 vi ded i nto 2 categories:a) NACK r equRST/BI20054050029
are received immediately or sopn after the initia
transm s sion, and can be satisfied within the sane
session (e.g., a FLUTE session or sim lar). b) NACK
requests that are received after a session has expired

anyl WACKdaiqaedts tHaeatd feelvéd ihmediately ansdont ifed thd idtighransmis-

anot her session. |In this case, the other session nmay

e| t Héon.;ged 670 pheatishipg WHgimihe spge FeRstongeignta FHrlgT session or simi-

U% ). a new FLUTE ses sion established after an old
E?se55|on has been expired) or a session using

athIﬁACKpreqhe&m thanarectecemyd laﬁeraa pessivh- hag-gapired and the data is re-

poi nt -t [ti 0|nt pr (e FTP, HITP, etc.). .
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the BhoellS)vel & RE shifie HOARITHGShintAGERES @ % t@n@w FLUTE ses-
first "aspect of the invention there is provid

met haeh émblfshethafdﬂlam\Aﬂd YLUTEascsyish dns bmadzlpared))f or a session using

N —

at I@@@qunenngc@kwer identifying a data bl ock
expected to be received but not received at all or

10 |ncorrectly received at the receiver; taking action to
E:grrl‘r%?tﬁs esses 1t 133% %Pﬁhglﬁgo E%c%galﬁe Whenrt]?}/ glg:bloc rEnétto E% re- gansmltted
of a bl ock nunber an encoding identifier and other
i dentification i nformation. In accordance wit

edxseenidierto afat apeed of theripyangion gierempeyideka 516@@@ f@lf file delivery
t
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I'n accordanc t h anot
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d eateiRd hPthe receiver;

taking action to re-transmit said data block, wherein the method comprises:

performing said identification on the basis of a block number, an encoding identifier

20  and other identification information.

In accordance with an embodiment the other information comprises a set of session

parameters and/or a transmission object identifier.

25 In accordance with another embodiment the other information comprises information

of the file and/or blocking information.

According to a second aspect of the invention, there is provided a receiving device for

file delivery in a system capable of one-to-many transmission, the receiving device

30  comprising:

means for receiving one or more data blocks from a sender;



file delivery in a system capabl e of one-to-nmny
transm ssion, the receiving device conprising: neans
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means for identifying a data Q%ock expected to be
recei ved but not received at all or incorrectly

recei ved; neans for taking action in order to cause
re-transm ssion of said data bl ock, wherein said neans

f eleahdfRtiddntifyigg ardatL btk gupeteds orbel iedived b@xaiot @gtedled at all or
sai d data block on the basis of a block nunber, an

eICOEPAY Tegeiled:f i er and ot her identification
! H{egﬁ{%tr 't:ﬁé‘n é%?l%ﬁ rng bigr {2 c&ﬁ detll%' tfagls ﬁ)ﬁt f g:fudtdla locfk wherein

i nven fere is provi de sen evi ce

dedit \nexraytis Ifair idestifging nare apaigueeofor Odmrtﬂfloatman(yf said data block on the

£ B PSR LT oRO P g U R | SRR Ot isa R Egrmation.

one receiver; and neans for re-transmtting a data
bl ock expected to be received but not received at al
Acwtdingrte @tthiyd pepeet Qfehle iantvemtiml theceis\peovideihd sbndmgaievice for file

E@k haV|ng been |b e on the basis 81 R|O%F.

&Y LA SENETLARECF rPPFT P&y dERngRRsien. the sending device com-
gﬁghgflcatlon information. According to a fourth

aspect of the invention, there is provided a system

caq@am @r sRnBRidineenemnynare date hiosks emat ledseorg reeeiver; and
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OEK foma sen |"east one Tt ecei ver;

f of 1ﬂcdﬁﬁ&tl}f pelchiged atithe aeddi @e ks dea tiestkt i vidgy b&@ad@ftﬁﬂled on the
but not received at all or incorrectly received at the

r 829$ 0fe? blogleBabeTon engefing identifishandyot %@-@?Iﬁﬁ@ﬁwn pdprgnation.

data bl ock, wherein said neans for identifying are

configured for identification of said data bl ock on

t Rhechdaigstoad foarthl aspéct i nikeiny e@ione teoel isngrovdedtai system capable of

and other identification information. According to a

fPP?'FP'%EIéEFn%‘PSSﬂ%a]?%%m GHPtHEre is provided a

S %fetaﬁ\@fo? @RI B 10ne Br BRRCEHABI0BKL Ao o RE&IS RUIAR BhERceiver;
fo ile delivery in a system capabl e of one-to-many

means for identifying a data block expected to be received but not received at all or

incorrectly received at the receiver;
means for taking action to re-transmit said data block, wherein
said means for identifying are configured for identification of said data block on the

basis of a block number, an encoding identifier and other identification information.

According to a fifth aspect of the invention, there is provided a software application
executable in a receiving device for file delivery in a system capable of one-to-many
transmission, the software application comprising:

program code for causing the receiving device to receive one or more data blocks
from a sender;

program code for identifying a data block expected to be received but not received at

all or incorrectly received;



transm ssion, the software application conprising:
program code for causing the receiving device to

WO 2®8i0v898Dne or nore data bl ocks from a sender PCPFROIS50029
code for identifying a data block expected to be
recei ved but not received at all or incorrectly
recei ved; program code for causing the receiving device
to take action in order to cause re transm ssion of

S picdraatcaddIfecausitigetheirecesdhg dpviogt@makeodtioh i order to cause re-

identifying is configured for identification of said
d deBspsBek obnid fa Bloskswhreld bl ock nunber, an encodi ng
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Acco ect o e 1nvention, t

prievbasctfa Slotk wamberapplehcating ileati@autndbdtieeri ideratification informa-

sending device for file delivery in a system capable
of'°Bne-t o- many transni ssion, the software application
conpri sing: program code for causing the sending
device to transmt one or nore data blocks to at |east

onecordog twer sixthrdpgt of tlemngodenf thereciaysovided heofdeardiapglication

X Dl S st TAF OB RS R REGRcsap Ry Br one-to-many

I g@RinviSdodtthd SFtw € BppiRAsioS&piddigad bl ock having been
identified on the basis of a bl ock nunber, an encodi ng

10 | geagramicede ton gausingethe jseiuhing deviest tiodranpmft @ngrat mere dagiglocks to at

s%%gx)%%aﬁg@%jg%tions may be conputer program
product’s, conprising program code, stored on a nedi um

SpedRras caddreiraMsinAele0sediling dedic¥ad rénahdmgit aakpellbclotxpected to

the invention there i s provided a nethod for file. )
d&f irsesived; Bt fopreechved ra ] AriapFRCcdyiteFleistidhs regeéver, said data
mBIo*&E%a fﬁgPJe'eﬁ L Gifitd dRSHhe 'b|5§i§‘ 9f QMo Ui, dRLoding identifier
bl'ocks froma sender to at [east one receiver;

15 i dedivtihbyidogtifidasion nfodhadtanbl ocks to be re-transmtted
by using bl ock nunber and/or encoding identifier
ranges.

The software applications may be computer program products, comprising program

code, stored on a medium, such as a memory.

20  According to yet another aspect of the invention there is provided a method for file

delivery in a one-to-many transmission system, the method comprising:

transferring one or more data blocks from a sender to at least one receiver;

identifying missing data blocks to be re-transmitted by using block number and/or

encoding identifier ranges.

25

This aspect of the invention can be understood as a separate aspect or as an aspect to

be implemented in connection with any other aspect(s) of the invention.

The block number ranges and encoding identifier ranges may be contiguous or non-

30  contiguous.
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separate aspect or as an aspect to be inplenented in
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The bl ock nunber ranges and engcodi ng identifier ranges

may be contiguous or nonconti guous. A receiving device,
sendi ng devi ce, system and software applications may

be inple nented respectively. Dependent clains relate

t & eobiothgnnice, ehdingeddvivéesistedn and B&ftwatbjagplicatiBhd Slay be imple-
contai ned in dependent clains relating to a particular
a8psated refPeethely-nvention is al so appli cable to other
aspects of the invention. BRI EF DESCRI PTI ON OF THE

DRAW NGS Enbodi nents of the invention will now be

dE&xpendeat claimy\mlatefto enﬂmrlirﬁenm bh tlteefn&entﬁmc dht Gubjeet matter con-
acconpan Wi ngs. i.n whi ch; gure 1 shows a . .
o Grierdg e %e%t Hipsaclatige 94 Pf’dﬂ%?/f BReRt Sf R EeRtoR & #l3p appli-
agsne tdj@tﬁ&eas}%ctt?ofatﬂe grRegbrent of the invention;

Figure 2A ilTustrates a sinplified protoco

architecture in accordance with an em bodi nent of the

[ QI ~ ' t a sinplified protoco
a%&ﬁﬁ#ggﬂﬁpgﬁﬁﬁéggigF%g%ggﬁ§ﬁhﬁ§%nother enbodi nent of
the invention; Figure 3 shows a system and details of
a receiving deV|ce i n accordance with an enbodi nent of

t Fanbiodireaits ehthe anwnlupg oYl s b descabekhyiviy of expele; with refer-
agcor ce f the inven tion.
D%%&Itg% %‘8&&? %ﬁfa?’%ggssu&hécc matter contained in

the introductory portion of this patent application

n%y be used to support the detail ed description.
Bl | onsly st menrlmgélemuavé raye%wngjﬁpﬂw é@flmaﬁlaptmg in accor-

Transport GELUTEN B Shns@hedibriResvanioan exampl e
W thout an Intention tolimt t epresent invention to

i nvol ve FLUTE only. Any other sui tabl e
Figure 2A  illustrates a simplified protocol architecture in accordance with an em-

bodiment of the invention;

Figure 2B  illustrates a simplified protocol architecture in accordance with another

embodiment of the invention;

Figure 3 shows a system and details of a receiving device in accordance with an

embodiment of the invention; and

Figure 4 shows a sending device in accordance with an embodiment of the inven-
tion.
DETAILED DESCRIPTION

The subject-matter contained in the introductory portion of this patent application

may be used to support the detailed description. In the following the File Delivery



prot ocol capable of one-to-many nulticast file
delivery is also applicable in the con text of the
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a receiving device connunicat¥ﬂg in accordance with an
enbodi nent of the invention. e sending device 10 is

a server, |P-based device, DVB device, GPRS (or UMIS)
device or simlar device that may optionally use
Poo@cUhMereétnab Tehngp¢rO (FICOTER §tdteddl iSusdll &samBxahfle without an
mechani sm_for sending nulticast data bl ocks (or

pdratos) totlymit e presentvinytigevipdavalne FRRdE eglyi Ginpigpther suitable

dg}’dt&’ol %g%{b?e;‘gisox{é %ﬁréﬁ-glﬁﬁigiz@g%@ ‘&gﬂ%&‘concer ﬁﬁl@q{ﬁhe con-

requ tot evi c
rna@oﬁ@cmhmeMSn«bMOnks not received or recelved
incorrectly). In re sponse to the NACK nessage(s), the
sending device 10 re-transmts missing blocks to the

r eeRiY i QEweY b&lﬁlr%Qle'Vf&e@lnE lal#é_c%lﬁfr‘? 8k Ak édrhBusidif g in accordance
session as the original FLUTE session established for

omiithi anabmbodineni sk tleninvention. Jhbseudieg tdeFHce/TE lselswrm; JP-based

Al t ' | ) ' th t

At T30 BYE e 2P RS SR DM ES R B0 Al G0 R82hat B opionary
I @sd ]!Sl@ﬁ@tmesf‘éh@d}d LASS LOedtidn Catich @6 aR AI'P icEhH8HS, BN sending mul-
Data is transferred as objects. For i nstance, a fil e,

atlgarSE@atan’dg@ks @rfnaplée@l toclee apesivang devireeds The regsisdng device 20
Irg%ngdlév galltiv aggnowelg pl?\(ﬁg nd'ss%%asaf v ngle%tlg))vtgr ge&ﬁmg device

silegioac@ﬁﬁaglrﬁﬂsmgyoloml (lbﬂﬁki Inet tdcalvedi cﬁrsﬂe&ﬂvdﬂf 1n’¢orrectly) In re-
ngl e object or multiple objects. D fferent
i a@mw fq @PsNAa% %%Sé%geﬂsa the é@rtdinfg/dftvms Whjedteangmitp gnissing blocks to

? g&ge?aglﬁg I%%Qliae 28 S5k %LU”ISE G%QBB : 9121@ 3§estsﬂ)%) a@qﬂ{] Sﬁgﬁnal FLUTE

ress of t e sen source
adespassablithed fmemegmﬂrtrz(ndmssllonadm osjbsanaent REUTE sesswn) Alter-

transm ssi on sessi o dentifier r siomlar.
j gaty RN Bncf}i%"e‘f R:YHFO;?Olt ‘il?é'g 1‘3@%@%&%%@ sIé‘n%Pé‘iam con-

OEexrfse G 8L Vi8hsrBdot EE%Sl-(I;§IIS callél & h&Sair debiod.r @ansm ssi on
object identifier (TO) or simlar is used to indicate

the object to which the packet being transmtted in a

DA SR SRR B 6 T EUPPE e R e e
objects. A session is established between the sending device 10 and the receiving de-
vice 20 for file (or data) delivery. A single session may include the transmission of a
single object or multiple objects. Different identifiers are used to identify the objects
and sessions. Each session is identified by the address (e.g., an IP address) of the
sender (source), the address of the receiver (destination) and the transmission session
identifier (T'SI) or similar. It is also possible to use only the address of the sender or
receiver and the TSI. Further, the transmission object identifier (TOI) or similar is
used to indicate the object to which the packet being transmitted in a particular ses-
sion pertains. For instance, a sending device 10 might send a number of files in the

same session using a TOI of O for the first file, 1 for the second and so on.



sanme session using a TO of O for the first file, 1
for the second and so on. Each data bl ock has a nunber

W@ 20060T98DuUr ce bl ock nunber (SBN) or simlar, RiI/ER05/050029
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identifies each bl ock. Bl ocks fre represent ed by a set
of encodi ng synbols. An encod 1ng synbol identifier
(ESI) or simlar, in turn, indicates how the encodi ng
synbols carried in the payl oad of a data packet (or
biBack HatveckdieRer alraserf dallsd khecabék mMRntbed ($BINDB} iddilar, which
(e.q.. f|Ie) ure 2A illustrates a sinplified
pidsntibies cagh @iﬂ%ﬁh@k‘earﬁﬁeﬁ@%ﬁ@redéwese&pf encadingpymbols. An encod-
b [ [ t
o 8 ol Bherfer (RYG U l1gn 7RI, ichiBs Mo Rthe cpopding symbols
t bariséndithyg pd}duad: of 2(azngadkbe (orededk)i were deveard2fom the above-
conpr.i ses an tion layer, FLUTE protocol |ayer,
Wnﬂﬂ%Fdlqu‘Tcé@gg h gd | ower | ayers. FLUTE protocol
| ayer is built on top of ALC protocol instantiation of
the | ayered coding transport (LCT) building bl ock (not
s bicgamg 2AA11131@trﬁE{:absu'ninpkjﬁ¢rg pmtmsarcdmactom impaordanbe with an em-

B8 f e b 5 BRG0 ATl BB Enas g 1 PS5 o ve

t irgpie el 96r the QBAdIAE d&REE 1 M and B 16&iviHlg tdevik®Q0 comprises an ap-
recei ving device 20. This protocol architecture can be

u@b@ﬁtro@rlamﬁeFLHTEemytOp@lalﬁm Yo }Polay@r@tand lower layers. FLUTE
RFot{)colqgne\f is b il %nttéﬁ 3 %ﬁé'p?ot%":?la%s t1at1 of the la%ered coding

rans ssi‘ons) er na

eﬂﬁ@@oﬁ&ﬂ(ﬂ"@ bﬁﬂmng dyek (ﬁ@ﬂshb@n)J dcb FEStlﬁlﬂdm@fbldjdk@ chiDBptlonally
| ayer (see Figure 2B) plies for the case i

whE &peda FEETET ﬁrp&ocsb aﬁ%n tpsctb%r \mth PeYalk imesgages bﬁqmtqaé%to provide
Tg:ﬁaﬁﬁ:sédt&’ Biockscralﬁrﬁfgswﬁrfr&ﬂ thd Qengﬂ‘%e&éwcee 10 to the_receiving device

pol nt -t o-pol nt) transm ssi ons scription of

dof @hlen;troroeelt mahﬁemtm*sman eetdeddsr ione{is-amanttetsinakion (for both
in this des tlon Inthe oIIovmn di fferent  cases

f GRC-E-PERY; é F URRSIIRAGRST P§/WS 1agpngsfo- ‘%’f‘%reﬁﬁalﬁ%%@é‘tf’é)-

(or blocks) is presented. There are two net hods of
identifying the FLUTE source bl ock or encodi ng synbol

( Adgragisely, megubmbpodimenpa TR kyereanofe psedkiastedd of the UDP layer

I dentd.fi ' h A . . . : :
?s%etf!'lgurgaztﬂ)f)%hge z}ppﬁgs for the case in which a separate point-to-point repair
session (here: TCP session) is used for one-to-one (i.e., point-to-point) re-
transmissions. Description of different re-transmission methods is presented later in

this description.
In the following, different cases for a receiver to identify a set of missing packets (or
blocks) is presented. There are two methods of identifying the FLUTE source block or

encoding symbol (and, as a result, one or a series of packets):

Identification method A

Identification is performed on the basis of the SBN and the ESI, as well as FLUTE

session parameters (source address, destination address and the TSI) and the TOI



Identification is perforned on the basis of the SBN
and the ESI, as well as FLUTE session paraneters

W@ ewa0zesnddr ess, destination address and the HEI/FR005050029
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the TA (Transm ssi on Cbj ect Iq§ntifier). Typically, it
is the sending device that generates this information

while transmtting FLUTE packets. The information is

contai ned in ALC/ FLUTE packets. Identification nethod
B(Tdasthiséibe @ibljeen Ideatified f Dypiadlyoit id the sbabhs doficd thet fMBblates this
and the ESI, as well as on the ba sis of the file ) )
( infarmationewhity temsmptang) &iliWEE duckqts-eThe finfogmafigna e ceptained in
(faiyl t the encryption code (such as MD)5
cg%é?FL?EgIEF%%'ing al gorithmused and the bl ocki ng
paraneters (maxi mum source bl ock | ength, encoding

S ol. l ength a g the file length). The information is

t figgt et (File Description Table) or similar,

whi ch contains these paraneters/information. The
information is typically carried as a separate object
bydenh&cE ATTE psegmiaimn tAs basin obthesdd and dteHES], as well as on the ba-

ident.ification_ne ds A and B ke .use of bl.oc

DSRBENG AR 62" dHELRR AF ufe BRS e FRSE 6 BarBlne il fpeth and he
C 8hdr@ptionOt RS (shchedst MDT @ddePnthé BIRKBL 4186Yithmd@Rd and the blocking
tification nethod A uses details directly obtainable

f paidmetess $@gxingim jspwisk fblodle lengtin| arredisg symhe) lengieraagsthe file
I( ge%gﬁll’)f :Tﬁ? tirllfgpr{lﬁ%nhgdtag%ngﬁgé g lFslyl“ glt;i?ele peel)scnﬂ:p i%ﬂafa{b?erj or similar,

ormation on Ivere

| Rt hesvaeitd e@f patditetédamfotrhattont The infein®n i§ iicallateried as a
the following two possibilities to performthe

s st ebiectty- the ERYHESSsO9R: Re-t ransni ssion nethod A

FLUTE session is used for the re-transm ssion

(re-transm ssion may be effected within the sane

( dzgan b xedl. btk idasdicatioromeihndaAsadd atake Bid S block number and

session). The. methqd be based qn poi nt.-to-point or
pdf ﬁfl@qdi&wm%giaﬁﬁ’ ool Shshin mily &%ﬁgﬁ%ypc}ﬁ%@aﬂon- Iden-
M HERA B0 9A 8RS RREAS edir%%ﬁg'd?)‘ﬂaiﬁzﬁﬂe Rt IR 38Rl BRI (here:
with a method other than FL , €e.g.,

FLUTE session), whereas identification method B uses also other information (e.g.,

information on the delivered file).

Independently of the identification method, there are the following two possibilities to

perform the subsequent re-transmission:

Re-transmission method A

FLUTE session is used for the re-transmission (re-transmission may be effected
within the same (ongoing) FLUTE session or in a separate FLUTE session). The

method may be based on point-to-point or point-to-multipoint transmission.



HTTP, SM5, FTP, SAP, GPRS, etc. The nethod may be
based on point-to-point or point-to-nultipoint

W@ e@nem98%si on. Accordingly, the two different PCT/FI2005/050029
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identification nmethods and the,use of FLUTE or an

ot her protocol for the re-transm ssion produces four

di fferent conbinations for identi fying and

re-transmtting packets: 1. ldentification using
melehathsAissivd ni@hdd BNsm ssi on usi ng net hod A; 2.

I dentification using nethod B and re-transm ssion

using nethod B; 3. Identification using nethod A and

r 1,55 US| : 4 [ ficaty

(AT ES AR Bl B0 Lmeb B Ui i FRTE. e
alblavieP, £M$LNEEP, t3velk, GIRR$,ngc.t Tlensinihed invay, bee basied engmiitrtg-point or
synbol is_contained within one and only one packet.

HBN & MU PO URNNISSI8Rc odi ng symbol s are i ncl uded

within the sane packet or if a single encoding synbol

is spread over multiple packets, then the encodi ng
sWebaldingiyndhe o pafaremfidetidicpack etettoontaad ihergseapf FLUTE or an-

encodi ng s ol or. the.series . of packet.s containin ) )
S Piier bt i the & SEk a2 PO RSl it for identi
apﬁﬁggﬁd@t@ménﬁ@ggbhéﬁegd. The first conbination (A+A)

is considered useful in a situation in which re

transm ssion of packets is desired on the sane

cha .. Uusing.th er r._server) infermation
Ay atRpR b R BTSN mb RS | O
spandedifeafibAiéing ardrid B aid ref @insexsopl8inghtéthed B or
tenporarily staore) all the SBNs and ESIs sent within

t Re Idgafificatipn Hejng grethod 2 apdrer rgsamssios using eethed B; and

( s Wt i, atdi i ' -1 hi hod is
a%lg ﬂ&}&%ﬁ%w@ﬁg% }edcy(t)}{rg)g ﬁggl?gb{entgﬁsgﬁsrs%&é%#gﬁgéggﬁé der ed
useful in a situation in which re transm ssion is

needed after the current sessjan has ended, possi bl. .
| 355 Verasyymes AQpl, fFrng ﬁrﬁn%{?]i's“?‘i‘ree%nﬁl.cpglpﬁ] bl i contained

| @B 814 HIPUhe bAARE HARWVOASE &HItip‘l’&edc‘%ﬁin%%%ﬁib@B are included
m ght be infeasible for the sending device I0, in a

nonthin tietsime paskisbdi ifersingde enchiling spabolis spread over multiple packets,

then the encoding symbol (and the part of the packet containing an encoding symbol

or the series of packets containing a single encoding symbol respectively) needs to be

appropriately identified.

The first combination (A+A) is considered useful in a situation in which re-
transmission of packets is desired on the same channel, using the same sender (or
server) information and within the same FLUTE session, within a short time span.
The FLUTE sender can, for example, buffer (or temporarily store) all the SBNs and
ESIs sent within the last 5 minutes. If a re-transmission request (NACK) arrives

within this time period, this method is applicable.

The second combination (B+B) is considered useful in a situation in which re-

transmission is needed after the current session has ended, possibly long after it. As



server" or a repair server (or just sinply a separate
server (not shown)) is configured to buffer the

W@ e@n9m98%i on i nformation. This server may, f oPCT/FI2005/050029
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exanpl e, be co-located with th original sender (e.g.,

an MBMS (Ml tinmedi a Broadcast ticast Service)

server, also called BM SC (Broadcast Miulticast -

Service Centre)), or, for exanple, be a separate

seuffefing\all fienoag-ddMliBf@pRtiah abo® thebwdkions dhilise gRrs¢eion might
can then re transmt the m ssing packets at a later

t Pernfeagible feiihr scrsting Hpyce éO,amsaen%hm@tm em'éoctlmamfsqﬁ thiyd party

RN TR DL Bl Ton TSR, ARG Aka Bt Pl MR} R opreured

akes buﬁéranht transthissibh eénformetidir. ﬂﬂmmasercma;s ger sxamipléiase co-located

ended, or. at_any, random t.i fte t hat _and be
dRHR the ogigg, ChyC- Ehénrl\é[ggﬁl KM@I Q;:]a @r%cas,t@’\?%lpa@t Service)

t Qer@¥0iaflo QUAEd 8IS BrhSIa8 N adeVE&ficd Wit )), &€ for example,
transm ssion requests (NACKsS) from many recel Vi ng

dbmacwa@ﬂ: seThtﬂ,r wxﬂlsa anf UNBRS nperatosepetatrl. dbpaserver can then re-
rver | so.a to, other .enb

¢ v By s ch Vilat gtlgteléﬁmgxg&pff%ﬂp?%ﬁggm e perggr that re-

t RenhieC RHsHG: patketd RReSSPRISNG URITE 8t Ai@ht, WAfRH Fthé GRS (UMTS)
or nore files using a FLUTE session. 2. At the end of

t BeceseBgy A chedpst.r @amnngsmemncaésquarémgﬂ@rn@e diangfpisgion ses-
Nél% h%?%ﬁ%%le gr ﬁgo\ f orrangom e [a(f?erstyét a%t bﬁ"forg dgta 19 ansumed by the

recelve rressa e srgnitrest start

NesveBAES dovice 30, hherdserslangd daxiloalidd tiie se&ﬁﬁ@s d@hd;e it evith re-
dat a requested by the recei ving device 20 in
s HEBHASIONTEqPRRES M L @RBRYSESsT Bh dr§oesidh The isagt having a

g (?ﬂa%?e gﬁ%%&%ﬁ%@ g;ﬁ)h 01 % elaémﬁcl&%%&ﬁge' ving device

exa ating to st ove, the
fol |l ow ng net hod may be used to send NACK for data
pecific SBN and ESIs over HTTP:
hffjthﬁg‘?lf 2 SRS UG AR SR Y ARG Sh e e 0B1SE | ut
e-repai r&SBN:123 ESI =234. Here SBN and ESI are the

Source Bl ock Number and Encodi ng Symbol 1D of the
1. The sending device 10 transmits one or more files using a FLUTE session.

2. At the end of the session, the receiving device 20 sends one or more NACK mes-
sage(s) for all packets that it did not receive. This NACK message signifies the
start of a new session.

3. The sending device 10 re-sends all the data requested by the receiving device 20
in a new session.

4. The newly created session is then closed at the sending device 10 and at the re-

ceiving device 20.

As an example relating to step 2 above, the following method may be used to send

NACK for data using specific SBN and ESIs over HTTP:

hitp:/iwww.3.com/greatmusic/numberl.mp3 ?mbms-rel6-flute-repair &SBN=123; ESI=234.



parts of the file that are to be negatively
acknow edged (that is, NACKed) for. The file nane here

WO 2005074982 | . nps and the SBN and ESI NACKed f orPGF/ELR0Z3)50029
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and 234, respectively. In the gbove HTTP query, the
SBN and ESI fields can al so be used to NACK for SBN
and ESI ranges. For instance,

http://ww. 3. cont gr eat nusi ¢/ nwnber| . np3?nbns-rel 6-fl ut

e He@ 8 BNHBINES P 3:&11A6 &bavceBSoek 3um2tbB . and Tencabiay eSyNASKID of the
for file nunberl.np3, SBN 123, 126 and 127 and ESI 234
t Baysgl thedile that ¢ rtfebe élegqﬁwebn%ﬁkﬁawleéa%d ghat i9oN&(Hjed) for. The

[ ;
£ BRETE iy Y i id 56 SO thd ESLNARRY €' 123 and 234,
sasvpeSBhly. ) tisBioat IHEMMhodrg, the . SBN and ESSBikIkZ3h alsl be used to
ES| s | ongin SBN 123 . are m ssing) c) SBNrange;
aﬁé‘%ﬁﬁrﬁl\l@ga &TS?rangeS& BRUMBRCS 29) (al | ESIs
belonging to the SBN range 123-129 are m ssing) d)
‘non- contlguous ranges”

.%g (eag.,._.&ssph123' o
ES| L8 XvesBREAG0 S Ly B A e g R PN G BR84S
and ESI 23 belonging to SBN 200 are nmissing), or d.2)

ot SRR oy R ot e 2R R TS e il Bpe 0238
t@@vé%é'o‘%hér%u&ﬁ‘@orﬁﬁﬁ&?on%%r s6i| eOFrQ'eQ%BFeO the SBN 200
and the ESI 101 belonging to thé SBN 200 are mi ssing).

I's possible that a NACK contains a request for

%l?ﬂéf?ﬁfﬁ%‘f?ﬁgf RN TRAE2M P08 < neo & single

NA%HseaﬂleﬁstsmngStmw&hin&h& canegBNyed reliably over the
network channel. O herw se, all the packets can be

r by SBNadl symbds éc. s ev S HNNAGKs . The fol | owi ng descri bes
yet ﬁ%l@%l{:)&%ﬁgsdtlo% 193 aller}l%sélﬂg)em ion for

r ansm
c) SBN-range;all_symbols (e.g., ...&SBN=123-129)

(all ESIs belonging to the SBN range 123-129 are missing)
d) "non-contiguous ranges"
d.1) (e.g.,...&SBN=123;ESI=234+SBN=200;ESI=23)
(ESI 234 belonging to SBN 123 and ESI 23 belonging to SBN 200 are missing), or
d.2) (...&SBN=123-129+SBN=200;ESI=23-59+SBN=200;ESI=101)
(all ESIs belongings to the SBN range 123-129 and all the ESIs in the
range 23-59 belongings to the SBN 200 and the ESI 101 belonging to
the SBN 200 are missing).

It is possible that a NACK contains a request for retransmission of one or more pack-
ets. It is more efficient to include all packet requests into a single NACK request if
this is transmitted reliably over the network channel. Otherwise, all the packets can be

requested across several NACKs.



packets that have been m ssed during a certain FLUTE

session. This enbodi nent is independent of the
w@e@sothosy four identification/re-transm ssi onPCT/FI2005/050029

conbi nations. In this enbodi nent t he FLUTE session

context (SBN, ESI, TSI and TC1§ are stored for |ater

non- FLUTE use. This context can then be used to

transmt data using a non- FLUTE nethod. To inpl enment

t rIihs folldwing desuniviesl %tedilotl&e%ﬂibommdﬁawemrin'vdmhiff)f B transmitting

., amlticast ID, which identifies the 'session

c B?ﬁk@i@t thatyhqve hseyy mliﬁffé dugipg & SHaPoEEXE serrigre Thisembegdiment is

érfd n{’& tﬁé bre%&ﬁ ﬂ)%? Ede.fn‘l %10?;1‘6 ttll}. Srﬁl%%%h ngbmatlons.

|que i'd I er e session.
It should be noted that although the re-transm ssion

5 i Hotiemoabechl bed 1AL sewionmarat (455, GF Tekpgn DD ae stored

Wi s NatefIE-SLUATH RR. $5R188Rx OfanIBSSHORseh @afBhit gﬂta dsfhg a non-
an enbodi nent, the ses sion information is stored by

b&Lb THheethed. dr nyndevegghiantistdessidgece usdimigodevé areidantifier, e.g., a

RO RbEE SHTER o oF>SOiREeteb < BN Mg caripn gomext

t Aetahayd A dx@mpRITBE dil MRMdeRHifidr1 6f 1h8 \@RIdnUdM YR to form a unique

recei ving device 20, rather than cal culating the

10 pidertfier fonshe seasion. b shoukhberneted it aliboush the estranseispjaremethod

ran ere( thé rs]aemg %sl) %tﬁg OI%B g? Sn eﬁl%%,rﬂ &ets?l%ibe%y a%]\lleef‘ there is a dif-

sendl ng devi ce nee ransm

t Rdrencenibigid tegant to théetobighl oﬁ@éssﬁﬁil infofhatién. Us %d eln[botlhﬁent the ses-

identification. The re ceiving device sends a NACK
mBiI98 dpfeTmation Ketaied by Bewi the gerkljnsedivigrgang the gegeiying device and is
PRSAITRhRakBent AR e ARPACIR ARG HENIGS: Bhkferhr 2 FLUTE
he sane I'n res seto nmessage e
15 seesdiong deV|ce 10 re-transnits the byte ranges from
the original object. Instead of byte ranges, the
recei ving device 10 may al so calculate bit ranges as

Walcko@thoWB et £RAIGS S nAREini @A UERE ii8AbA Qhé)?ecelvmg device 20, rather

re- transn1tted I n anot her enbodi nent of

| thagralamtgting Hthe prdstntar eechdmdetmn,smrtangmeqalqumqrs thouyteeranges (of

aI A ogllrlgnl alsﬁ%ngc tt?ag?%ltfegubryc ﬁlebsleggiggs(?evi%% ! d) qﬁaﬁt rllefeld erg tran sdmlttlng

20  Also in this embodiment, the SBN and ESI can be used in the identification. The re-

ceiving device sends a NACK message for the not-received byte ranges. It is possible

that there are multiple byte ranges within the same packet. In response to the NACK

message, the sending device 10 re-transmits the byte ranges from the original object.

Instead of byte ranges, the receiving device 10 may also calculate bit ranges as well as

25  word ranges and request them to be re-transmitted.

In another embodiment of the invention, the missing redundant, rather than source,

encoding symbols of source block(s) are identified and all or a subset are re-

transmitted. NACKs sent from receiving devices 20 to sending devices 10 (there may

30  be more than one sending device) are thus based on redundant symbols. This scheme

is particularly applicable to systematic FEC schemes where only encoded “redundant



transmtted. NACKs sent fromreceiving devices 20 to
sendi ng devices 10 (there nay be nore than one sending

wa@leas0m98ar e t hus based on redundant synbol s. AEI/BI2005/050029
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schene is particularly applicable to systematic FEC
schenes where only encoded "reédundant synbol s" are
transmtted and unencoded "source synbol s" are not

and, typically, a certain threshold nunber of

I egidbélantireeiRaR Mg sdTEnSoddd ‘8atite SOMHER” kO akt &1d¢ typically, a
needed to conplete the source bl ocks and thus

r 62i6mB tthigehold pambey ef redypdani engeding symbaly ofcaghy sgyrge block are

F t 0 sym
B S i S L S
source bl ock, and exactly 500 is the threshold nunber

required tq be receive y the receiving device to
CEbITSREeq, Gh A ReTmEan GER S ARIC e HaY Pudiy TBre Pl 000 sym.

f bR trdiOMRNA by th sélliSe 8NGO E&T dach ’8Erce HIRK! BRELMEMI 500 is the
device gets only 490 synbols (assum ng that only

e tlwediohnsybdy st quifed donba ree gl dy shureceiviigalekicarte complete (or cor-

DTSR eipihFC S8 YGRS oF YRR e BT o fiimgh e cqes.  receiving
ngedse LersRALE 200 sREbOY(adsBmimamit SAY &GRodMheGkmbbRfrélA% single
synbols m ssing). In such a scenario, there are the

f svuresvplogk pes BYEsing iff ensodine shimbpls| fyorp severaluyopeceiloes are miss-
Ofirg ?l?e@l ttu'a llfr%el)lqwlmg -cr%l%ulraggne h¥ddi9o B& thied! o%? E(grl ga'c]?%gﬁr@ee block that
m s8ing synbol's;=the reéecel ving déevice wor ks ou oW

MRAY sydhish 1€ Aedsge) LI suohpl etgarioh ehadd aekhe FHlRWiBE @bWitiBties which
device NACKs for a sub_set of the missing synbols

( 8PRIY AT tBreedptketfearh §ileit he sendi ng device resends

t hese synbols, 2. The receiving device identifies the

m ssing synbols; The receiving device NACKs all the

mil sSEhegcsiymigalesice tidentifiesnthe mg sdey synebal € sknaseiainlg dehies evorks out

synbol s, 3. The receiving device identifies th
n:%%%’irﬂﬁlys%yﬁ‘%?‘ég,h tpr?@ffwl%% F}\?m@&%é@ & elKBQéIé’V%fF F‘N‘?ﬁgs for a sub-
M &GI8 ﬁﬂﬂ’ﬁ%’ ssyimbtoﬁbe(eﬁ@ ﬂ%%of&%‘lét@ %P;WHE K@ncﬁﬁ’g db\QM RREWAS these

are enough to ¢om plete The bl ock; the sending device
seymbels, a subset of missing synbols (nunbering

) 5N ?Hegpecz:l’vmtgh ev?c%qgénr‘ggieg Vei rcr:uessirngss%?l 813;t Jfﬁg Fecgi)(flquocle%fice NACKs
all the missing symbols; the sending device resends all these symbols,
3. The receiving device identifies the missing symbols; the receiving device NACKs
all the missing symbols; the sending device works out how many are enough to com-
plete the block; the sending device selects a subset of missing symbols (numbering
"enough"); the sending device resends these symbols,
4. The receiving device acknowledges (ACKs) the received symbols; the sending de-
vice identifies the missing symbols; the sending device resends all these symbols.
5. The receiving device ACKs the received symbols; the sending device identifies the
missing symbols; the sending device works out how many are enough to complete the
block; the sending device selects a subset of missing symbols (numbering "enough");

the sending device resends these symbols.



4. The receiving device acknow edges (ACKs) the
recei ved synbols; the sending de vice identifies the

wor@siomsyssynbol s; the sendi ng devi ce resends aPCT/FReE®50029
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synbols. 5. The receiving devige ACKs the received

synbol s; the sending device i& ntifies the mssing

synbol s; the sendi ng devi ce works out how many are

enough to conpl ete the bl ock; the sending device

s @he gtlsctionsetasibigihg N ASKBPorSXTBB) So (HavmixeE tHa@ one symbol, more
"enough"); the sending device resends these

sYB oS, sSPHECe AP nddor Bprecthamione dde rmaieéerersed Arikagh BCK is a
t ... nmore than one source bl ock

n }%#%F B@'gﬁggﬂgxﬁgﬁgmhre referenced in each NACK

is a natter of per application optinization The

definition of enough nbol e exac

ffﬁrﬁﬁr:ﬁwea{a Of eghough s By e erﬁ‘rt@ theiny arm%dm complete
oue Bfeshdf nhﬁlep?O%@BP 5 ﬁ)‘f"ﬁnﬂ% %ov%séiﬁﬁl‘pﬁal) leYpeth@Y WHRE the repair
repair can be effected reliably by sone other neans
(karkbe ERCted aaimpbr by soroe othey nizensriike TGRMransrant)t or may be more

aI 59 fgt%@o oss@ﬁﬁcgiggst ?r,]}gp%ll{lﬂi%(% 38 the Q*a&%p ggﬁgévrgpgl% of symbols
CW&EJ[USQ ablip iR GRRNAShMUBIERidNR dABNHES SraeRbe uSagMibile could

expect sonethlng simlar, so maybe it would be nore
appRespriogeting srﬂeslerndsqena(ybeortswpuld 20 BYrEPBIOPAREoto resend

afy gbépjnajo %b%ﬁ&’ %In adlﬁﬁ%{lﬁ sa?eqd%gar%l% rg%b gdded (e.g., to

deal purst errors
t deql vaeb@otdrebrs)e @@ifrthw wehe Z%yﬁbbﬂlsbﬂieﬁ oY eaultlhemlhwuh 23 sym-

nly 10 need to "ge . Both this multi . .,
efééveﬂ frouek only lghléfeééh f‘gﬁlrrorlalaer goﬂsl)hwclaﬁlnag%%re 100/517)
gﬁh& EM&&?@%&% i)oc%ﬁ a(sflﬁ?r%qﬂm%}ﬁlsﬁan Ftak'gpg )1n %osg %Q%Eglres) or de-

l'oss pattern o e orig ransm ssion
eyampbe xhealossepaitemg ofl éhel arizicdnraas@isyioe. Foreexdingle, iabsehding device

oL SRl by ey o (€, Sheen
eN&nYive Qe Qfesc)ftetnrlﬁﬁ a%ﬁﬂﬁnﬁeﬁelg' per SvdY r20259nfb}zﬂf§2 &eR)some (e.g.,

addi ti onal synbols can be added (resu
symsole spmhols) additidrias syrbaetpa) be @}@df(msu]mgg ieR3rspinbols again in
mgyld be that after identifying said threshold nunber

One further example would be that after identifying said threshold number of 10 sym-
bols of a source block required to complete the file, the receiving device sends a
NACK to the sending device asking for the re-transmission of these 10 symbols. The
sending device may resend these symbols as they have been cached earlier or, in an
alternative method, the sending device performs a repeat of FEC encoding on the
file(s) and source blocks corresponding to the symbols and re-transmits these sym-
bols. This latter method enables initial transmission and repair server functionality to

be decoupled, and possibly deployed into distinct server equipment.

Another further example would be that the receiving device sends a NACK for each

of the 510 missing symbols (or, in an alternative embodiment acknowledges that it



bol s of a source block required to conplete the file,

the receiving device sends a NACK to the sending
w@lews0e9ss ki ng for the re-transm ssion of theskCI/BI2005/050029

synbol s. The sendi ng devi ce nqz resend t hese synbol s

as they have been cached earlier in an alternative

nmet hod, the sending device perfornB a repeat of FEC

encoding on the file(s) and source bl ocks

Cahg Rspoad 19y simbdlke Thy sl dvike Bel FaftSBNtis dne8e 10 missing

sym bols. This latter nmethod enables initia

t PURROM 95 roarsiits dptiers 19apiseipg pymbpisoRbg ra-ffansgigséon may be of

dgfegmsﬁ/?c.ac%%fgslyﬁ%?@ &lng Pﬁ@ye%g?deﬁmgq%gﬁt I nct server

equi pme further exa be that the
recei ving device sends a NACK for each of t he 510
' or,. i.n an alternative odi nent,

S ols
5 alk %‘ﬁﬁ%ég@etrﬁér DPIREN FAEPYETCASE! S mrgyecerm:,%g device(s) to
S §&fﬁhﬂg9déj«?eé'(s‘§ Cods BB Sty AR Wik ol OB rebkt Ay Wiy Nehe or more

nbols or re-transmts al m ssing Synb

Thgterrengetsamﬁlﬂn sisd/on thmysobe:edﬂocghse?]ms usapplicaldh eiblthe recelved sym-

¢ RS eicieRnt i Sh P RESTE W BBt om IRt P ©

recei ving device(s) to sending device(s), based on
|dent|fy|n synbol s, the request may specify one or

10 kasbeea am}?@é thnt pqmteto Tt/ erpqmteﬁOrm@l@ml@é tignggiggion can be

Th'erd %Gci*e%t nsﬁ]?tgng rms%l E&gl Xeglaﬁgy negb%m%oglme t 1s directed to

O WOr e m Ssi ng ranges ro

bbeidkso-multipdas Rarms@dson (edepdgt Ip ﬂilmentb@dmmm&t edeh receiving

poi nt-to-nulti point transm ssion can be use

; devieas@iseres ﬁ@l%ag@gﬁgvewmlgdgweat éwgﬂ)ﬁ@essage to the sending

egbadl gt o§ntd[b rp%ﬁ{t %gnﬁe(au?ﬁ’ (ﬁ]se%s Inz?‘lg%ﬁ)ocfln%eontthe glér(r:lher and/or

re-transm ssion repairr

15 r ecemi Gfg\IAQKs(receEmalcz&rm@sbrﬁlﬁrgdéeV&?cen dgadentdi@g device makes a deci-

acknowl edgenent (NACK) nessage to the sending device
ov@F a poi nt-to-point connection (or session).

Depepgting t%nsehﬁ‘ Sh HITRSH e BRULRY sGRRKEY o FacNAK S ing device using

received at the sendlng devi ce, the Sendi ng device
nakaymatdemmuspmmxugywmmether to send the m ssi ng

bg? lgefﬂzse %%15 @%hﬁ]@ gﬂ%g %31?1%;\5' pno %6 Clgpom{ CShnection (that

20 is, multlcast or broadcast or similar).

If a large number of receiving devices send NACK requests related to the same miss-

ing packets, the second option can be more desirable. In this way, with one single re-

transmission, it is possible to make multiple receivers’ repairs and save resources.

25

Figure 3 shows a system and details of a receiving device in accordance with an em-

bodiment of the invention. The system comprises the sending device 10 a transmis-

sion network 30, e.g., an IP network or another fixed network, a wireless network or a

combination of a fixed and a wireless (cellular) network etc., and the receiving device

30  20. The receiving device 20 can be a cellular telephone, a satellite telephone, a per-

sonal digital assistant or a Bluetooth device, WLAN device, DVB device, or other



2) whether to send the m ssing block(s) using a
poi nt-to-nmultipoint connection (that is, nulticast or

Whe@sdrssr or sinmilar). If a large nunber of rRCEFRIISNS0029
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devi ces send NACK requests relgted to the sane m ss

I ng packets, the second optlon can be nore desirable.

In this way, with one single re transmssion, it is
possible to make multiple receivers' repairs and save

r eimfill Gefeleskidguice. The Rlewse 205NE L€ @nidtedill andsor9f21aa processor
recei ving device in accordance with an em bodi nent of

t Bé FMORPRARENSY SIPHE 23 ADPERIEBNTPEHEY Yhée nsbrerkrigtedfess d and an
19de‘?1 hE:ﬂ?) dﬁA@koHle YM 56 3'?he ﬁlt&n 1 1%@1&1[)5/ QFta%UhlﬁnQ&ates the
anot I xed networ a W Pel 858 networ r-a

c prdzessat Qb,mpafatmgfswteﬁh Bnghdaappliceloaggogaais|24l dhg identification &

S e el oAb eauﬂ%at%ﬁﬁi?d%%ﬁaggﬁta g tggnsmission of

stk b dugl fPie rb%ndlﬁi%rvw%oﬂﬁ n fs V%J)ﬁs@' toaaRbiAk ARt m&Mgled data
a Bl uet oot h device devi ce, devi ce, or

obheksima flan tansmeisgss. THewlevee ZDhe ablevtp cemQinicaty widle she sending

an i.nterna roc n erati

2 Detigh o800 oS Revkee b s BRERCMSGHE 25 g BeBrottSo.
interface 25 and an identification & NACK nechani sm
26. The internal nmenory 21 acconmpdates the processor

flguaﬁ)é sBeWhg sgry&m&%@@ Hhin @splida@%@t vish ap re@@pdmenmf the inven-
T eenstelnghlng 6‘c'z}{lAgK frrg ? apr%n% r‘?‘e@wgﬁcas%rvé o% y suitable de-

ent I Ca ata pac ransm sSsi on O

M%Snt@ﬁdddl&bﬁfﬁd)(ot hedsg adingy dend &fickO0l 0 ifcluésRoniaeriad memory
m ssing or nmangl ed data bl ocks in_a data transmni ssion.
Tﬁé HRAPLE SO b .a§ ORBIAENE 8Y YBRHI nARPACAIGH RIREERS e AdFpTK inter-

ang atllﬁ aQ%SQEQE)B é%?é’—'__rﬁﬁs?mgél Fﬁ@ha@lﬂrﬂ‘@é erlhfeé{a?ﬁ%mory 11

e networ ure sendi ng device
1@cdommoedatsdén peoastdon 180 opﬂ’atmg pestdm df3 dnfdeapiphicationt g pmgrams 14.

T sendln deyi ce 10 can be, faor anple, a netwq
&$9 élianﬁﬂms RY % de-Fapiuisyen pecharisp éﬁof‘é‘&l’]reé thg FTP%SHPB?OH of data

MBli@ls A8l e MRnYmissibe HelaGRcIQs INELHARS tARNACK EfR@ived from the
menory 11, a processor 12, an operati I ng system 13,

apgkiveeg dwncepﬂbgjﬂlarcbvmd 104s pelewo ckmiminante witk thesreagising device

| RO apma Ak Vs SRS B BT R AT o o 1B,

operating system 13 and application progranms 14.
Procedures relating to identification of missed data packets and re-transmissions
thereof can be implemented by software. A computer program product comprising
program code stored in the receiving device 20 and run in the processor 22 can be
used to implement the procedures at the receiving end of the transmission session,
whereas a computer program product comprising program code stored in the sending
device 10 and run in the processor 12 can be used to implement the procedures at the

transmitting end.

In the following, advantages of the embodiments of the invention are discussed. Em-

bodiments of the invention provide a new framework for re-transmitting missing data.



The transm ssion & re-transm ssi on nmechani sm 16
enabl es the transm ssion of data packets and

WO 200502898211 ssi on of data packets in response tRCTNAZHE/050029
received fromthe receiving d gice 20. The device 10
is able to communicate with the receiving device 20
and ot her devices via the network interface 15 and the
network 30. Procedures relating to identification of

MASSBgk Bat@Em@atdeet Basaddorl @hd rpecdingsi taiks flahRHO alldtvs the re-

be i nmpl emented by software. A conputer program product
c HRpYNistipg obmisgechdate HuBe Sellyuag peEnames: r ecei vi ng devi ce
20 and run in the processor 22 can be used to

i npl ement the procedures at the receiving end of the

t san@ithEsa edvsive s IFUUTEWEicdahe anfoanpiohaegftddgrtaemissing packets

product__con risim% program code stored in the sending )

5 devilg il @vaitable ainthe serdiee feyeeandbihe DAL Enisgacqiesl by gie sending

i"p“%QF%Rmhﬁﬁa@ﬁ AU S At the transmtting end. In
ol 'l ’

t he ow ng, advantages of the enbodi nents of the

I mVeWhe it iaf&uitied ¢dl &S gahsniEnigingeicBeto butstde dfneoitigiasl FLUTE

provi de a new framework for re-transmtting m ssing

dat aSepEOhHWhiSh Shay Wwere oFigaly drapnited This eetmnsgiissygh ay occur

ffaWFsY\%fli‘L@JrE%%sihé;ﬁnétﬁeﬂtfa%%@%ﬁin%h&f m ssed data in
ol th

the t OW ng scenarios: Wthin a session of FLUTE

10 when the information regarding the m ssing packets is
still available at the sendin vice and the NACK is
r§8‘é]f3\? @WV?%g?éWciieH&’Og’é%n&%ﬂF? HIVANZOTSIMEY e £ e
frame. Wen it is required to re-transmt m ssing
packets outside of the original FLUTE session in which

t meyA waatkodofi igem#lying (Coripsnig orethn-ddnitiguows) i ssrgndleslksoler pack-

may é ur _using FLUTE or using another transm ssion

met HoW. " of the advantages that enmbodinents of the
15 | QVeRtHhQRoPbPYdABERE missthe BIbAIRT(0P fpabideNtdff e NGr multiple) file(s)

(contiguous or non-contiguous) mssing blocks (or pack

et s)owvgnthguseing (ova menbry@fiofessident i f yi ng m ssing bl ocks
( o Barﬁekc (t)c? )of ?c[engpyem (a)lrrld rggltrtarll rrllitet}ngf rlngs%ﬁl%)blocks (or packets) over a

number of transmission protocols.

e The ability to re-transmit missing packets at a suitable time. Where the suitable

20 time is chosen using a number of possible criteria (such as available bandwidth,

cheaper carrier, etc.)

e The ability to re-transmit the missing packets reliably (if the underlying transport

protocol is reliable) and with a single repair transfer session.

25  Accordingly, embodiments of the invention presents methods for identifying and

sending negative acknowledgement (NACK) messages for missed blocks either

within or outside a one-to-many multicast session.

Particular implementations and embodiments of the invention have been described. It

30  1isclear to a person skilled in the art that the invention is not restricted to details of the

embodiments presented above, but that it can be implemented in other embodiments



over the same (or a nunber of) session(s). A nethod
of identifying and re-transmtting m ssing bl ocks (or
WO aoEOTS¥2 over a nunber of transm ssion prot ocPCEFI2006/050029
ability to re-transmt nissingopackets at a suitable
time. Where the suitable tinme™I's chosen using a nunber
of possible criteria (such as avail abl e bandw dth,
cheaper carrier, etc.) The ability to re-transnmit the
mMusis g Rguivakkeheafievit@htydeyvidting Neort nbke chathdrgridticans p¢ invention.
protocol is reliable) and with a single repair
t Tanseape of dednyentionde oy irergigied bnihsdftaghsd Patsnt ¢lpians.
i nvention presents methods for identifying and sendi ng
negati ve acknow edgenent (NACK) nessages for m ssed
bl ocks either within or outside a one-to-nmany
mul ticast session. Particular inplenentations and
enbodi nents of the invention have been described. It
is clear to a person skilled in the art that the
invention is not restricted to details of the
enbodi nents presented above, but that it can be
i mpl enented in other enbodi nentsusi ng equi val ent neans
wi t hout deviating fromthe characteristics of the
i nvention. The scope of the invention is only
restricted by the attached patent clains.|IMS: A nethod
for file delivery in a system capabl e of one-to-nmany
transm ssion, the nmethod conprising: transferring one
or nore data bl ocks froma sender to at |east one
receiver; identifying a data bl ock expected to be
recei ved but not received at all or in correctly
received at the receiver; taking action to re-transmt
sai d data bl ock, wherein the nethod conpri ses:
performng said identification on the basis of a bl ock
nunber, an encoding identifier and other
identification information. The nethod of claim]1,
wherein said other identification information
conprises a



set of session paraneters. The method of claiml1,
wherein said other identification infornation

W@ 09p07898% a transm ssion object identifier. TPE/RROI59E0029
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of claiml1, wherein a session-?ased protocol directed
to file delivery over unidireCtional transport and

capabl e of one-to-many transm ssion scenario i s used.

The nethod of claim4, wherein said protocol is FLUTE
(BUMAaM®! i very over Uni directional Transport) or

simlar and said bl ock nunber is a source bl ock nunber
(SBN), said encoding identifier is a encodi ng synbol

' (f.eg&!nfléﬂ% fcf’ﬂl% 'deﬂve?gtin gfsyﬁgﬁséaﬁgb&ggf %Hg—ttée—'hﬁlng Qraggmission, the
used in identifrcation are-selecte roma group
consmsthbdhgoraprisiag:sour ce address, a destinati on address

and a transm ssion session jdentifier TSh%, and .

wher ei nUANYFTHRE 0P ST BR™ taef&‘f’c PihjarseRger (e lyashgne receiver;
def i ned;ytifshddTEdhd DIRRExbEE PR BIRBLIVEd G@RoPReceilRE at all or in-
met hod of cl'aim 1, wherein said other 1dentification

i nf arometilpreceioapni tbesecerveor mat i on of the file. The

net hod .cl ai.m erei.n saj ther identification .

o o ki LU el Raeitsth Rboe e el Sihaprises:
of C! ai ﬂérlomﬁﬁgl’szﬁ'ﬂ ﬁd@tﬁi@&t&hﬂ@n El_fbs&ﬂ,ispéfoi aRRk Iﬁhfb@ﬁta@idencoding
to file delivery over unidirectional transport and

capaBewtifisr aphethepidgatifjcatipn pfpineaiosn scenario is used.

The nmethod of claim@8, wherein said protocol is FLUTE

(File Delivery over Unidirectional Transport) or

s2m Tiay mathdd Sacrirbl10ekeriThgd other &ledofict@nhfekativindetiprises a
(SBN), said encoding identifier is a encoding synbo

i derfef P EFSIPIERITRMEeRY or mat i on of the file to be used
inidentification is selected froma group consisting

of: a uni formresource indicator (URI) of the file

afd Thd methad afretagnd, whaein sesd biHeeideatifitdtion information comprises a

transmission object identifier.

4. The method of claim 1, wherein a session-based protocol directed to file delivery
over unidirectional transport and capable of one-to-many transmission scenario is

used.

5. The method of claim 4, wherein said protocol is FLUTE (File Delivery over Uni-
directional Transport) or similar and said block number is a source block number
(SBN), said encoding identifier is a encoding symbol identifier (ESI), a set of ses-
sion parameters to be used in identification are selected from a group consisting
of: a source address, a destination address and a transmission session identifier
(TSI), and wherein a transmission object identifier (TOI) as defined by FLUTE is

used in the identification.

6. The method of claim 1, wherein said other identification information comprises

information of the file.



and encryption code, such as MD5 code, and wherein
bl ocking information to be used in identification is

W@ 2008078982 from a group consisting of: a bl ocki PQI/FI2005/050029
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al gorithm used and bl ocki ng pgyaneters, such as
maxi mum sour ce bl ock | ength, éncodi ng synbol |ength

and file length. The nethod of claim1l, wherein the

nmet hod conprises providing a session between the

sender and the receiver for data block transm ssion in
USinﬁgﬁ protocol , such as FLUTE or sim.|lar, directed )

t @ t Fhin@gihedidielaim bnwbersinpsapl odekiigntiicatipRanipsmpgden epmprises
cl aiy din &ﬁ%ﬁoﬁaid taking action to re-transmt

sai d dat ck conprises sending a negative

acknow edgenent (NACK) nessage fromthe receiver to

the sender. The method of claimi1l, ereip file . .
dgl i Vs gpethed iOE‘ﬁlagPréan feim3 gepiongiasebRiosAl diriajodile delivery
negalyey GnRAGKARN LALRIBA indRSSAUECHESBSmany transmission scenario is
re-transm ssion to occur dur ing the same first

sessisodh. The net hod of claim 11, wherein file delivery

is inmplemented in a first session and said negative

acknowl edgenent nessage causes re-transm ssion to

09C UThelinbthb@ @f alafif S ivhBredt 84 pfdicdd] iSEL U TE SFilS BREV&@R over Uni-
The method of claim 13, wherein said other session is

a sedrichpna diraispp heidsimilpeandssgidiblork spmbersisiagioursgilegk number
bee ired. The f_oclaim11 er ej. r [%s :
negae Tl S8 sushP B BHIRR: P ElDMe shmpbl Eefh BT Dy npormason
t o re-thé AlsBibe wwakinddentiicatiGiisaelebeakonon ghapkehsistinghe: a uni-

nmet hod of claim 15, wherein said negatlve ]
ackniofP daperrenndivaies AR i of he dHe and flPIrAMENES. speh #F filg length
trangm e?ﬁ%f;@ﬂo? %5&6!, Qfeh MSn ,t hﬂ’cﬁwﬁ&%ﬂlo%agﬂgf I 8fmation to be
message si‘gnifyrng a start of a new session I n order

t o peed ar idengfitatian ssbdsitahfrofm agese dofdivink of: ahecking algorithm
met hod , of aim1l, wherein a session contex% ii st0£ed :
for ysaf @pd blocking parameters, such as maximum source block length, encoding

symbol length and file length.

10. The method of claim 1, wherein the method comprises providing a session be-
tween the sender and the receiver for data block transmission in using a protocol,

such as FLUTE or similar, directed to transmission in one-to-many scenario.

11. The method of claim 1, wherein said taking action to re-transmit said data block
comprises sending a negative acknowledgement (NACK) message from the re-

ceiver to the sender.

12. The method of claim 11, wherein file delivery is implemented in a first session
and said negative acknowledgement message causes re-transmission to occur dur-

ing the same first session.



The nethod of claim 17, wherein said session context
conprises identifiers wwthin the session, such as a
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identifier (ESI), a transnissbgn session identifier

(TSI), and a transm ssion objéct identifier (TA), as

well as a identifier uniquely identifying the session
context itself. The method of claiml, wherein initia

t 1anThe sxditiesd off cldiat a1 bwbakis file REVESriFREplemeatellilbHirst session
session and re-transmssion is perfornmed in the sane

or dindfseideingatya ATKNQ Wi ERHERS MMEsHRELITAFSes 6&ERBHNIsTAR to occur dur-

rret hlﬁ a%ss?dnadtﬂar]thanv‘ﬁlgrﬁ%t@es@%o%egat i ve acknow edgenent

e Is sent froma set receivers to the sender
over a poi nt -t o-poi nt session, and a re transm ssion

rfornme v poi nt -t o- nultl poi nt sessi on.
nif‘h Fth83 ée? afaaiw&fﬁ@ﬂm S%%.O&heg SESSION 13 @ SEPSILY %Sta?ﬂwhed after

CoNPLiSBS: §RLien hiNahe BAG: &xphed.ver . The method of claim
1, wherein re-transm ssion is performed by unicast

(point- topoint) transmssion. A rece|V|ng devi ce for
[ ble of o t.0-na

f del
| DT g e e 1Y ST SR ety Rls bR RaFEn messge com-

f or ﬂr%@?h YdfiBist @8 - Rin st Ghelittndorlda@kstodks @packegnder ;
nmeans for identifying a data bl ock expected to be

recei ved but not recelved at all or incorrectly

r %89’1" egiethw%agfs cla 1t5a h&gﬁiu?cé aP Vﬁ ag%owlgd ﬁw‘cﬁ? Mmessage is

transm ssi on O saf ereln s

f or trahe i tteddyinnie ahe of @nfamgufseldnfsegsmnd efitlidep gtatel mtn@évledgement
said data bl ock on the basis of a bl ock nunber,
encdBrsiaes HEHINIPg @ slaghf a0iae pespige it PTICE i pf'csfprmrre “Hransmission of

forgﬁ ‘%ﬂo &%g recei ving device of claim 23, wherein
sai d ot her entification information

17. The method of claim 1, wherein a session context is stored for later use.

18. The method of claim 17, wherein said session context comprises identifiers within
the session, such as a source block number (SBN), an encoding symbol identifier
(ESI), a transmission session identifier (T'SI), and a transmission object identifier

(TOI), as well as a identifier uniquely identifying the session context itself.

19. The method of claim 1, wherein initial transmission of data blocks is performed in
a FLUTE session and re-transmission is performed in the same or different

FLUTE session or another session.

20. The method of claim 1, wherein a negative acknowledgement message is sent
from a set of receivers to the sender over a point-to-point session, and a re-

transmission is performed over a point-to-multipoint session.



conprises a set of session paraneters. The receiving
device of claim 23, wherein said other identification

WO pG0os/0T882 on conpri ses a transm ssion obj ect PCT/FI2005/050029
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identifier. The receiving devi,ge of claim 23, wherein

said other identification infOrmation conprises

information of the file. The receiving device of claim

23, wherein said other identification information
canpriesesthbl of kizg 20)fwierdh isid. sefos fcbWarsecoafipise S Alokeddthan one
executable in a receiving device for file delivery in

a Sy§CY¥th capabl e of one-to-many transm ssion, the

software application conprising: program code for

causi ng the receiving device to receive one or nore

dap dar'id metkisd bf daina 1 sehetein; repraagnasioa ddgerfodmed by unicast (point-to-
identifying a data bl ock expected to be received but

not RBNEEAYREYSSARN-al | or incorrectly received; program

code for causing the receiving device to take action

in order to cause re-transm ssion of said data bl ock,

wasr sirecesangl dpviogfamle delevefyom i siesten ypably ¢fsone-to-many transmis-
confiqured for. identificati.on of said data bl ock on

t he PR EFYNE95EKS FOMBEY2an encoding i dentifi er

and ot hgfeahdRRtdcbivii dre®? nhdtt QRABIIRE froth $8MdENg
device for file delivery in a system capabl e of

one- t o- MEAYS for Hlesriyangsa data bldsk capesiidig bgecqedeed but not received at
conpﬁstn :G%Fa%%eaga,transnitting one or nore data

Or,1n ; .
bl ocks”'t'6" A 245t Vohe recei ver; and neans for

r e-t r angi¥hid fon Gakingl adtivnlih @eder aX pedsk ad-tta@shBsibe ©Eispme dlata block,
but not received at all or incorrectly received at the
receVR&fIN sai d data bl ock having been identified on

the basigqHeafls B Q& »coftflo@BE oo 16 (RGREA bf &8 lock
and ot her ?{c?gntfgrgl calﬁig%%fenc or ﬁat ?o%{la&lt {%ﬁ{}& B Said data bloc
on the basis of a block number, an encoding identifier and other identification in-

formation.

24. The receiving device of claim 23, wherein said other identification information

comprises a set of session parameters.

25. The receiving device of claim 23, wherein said other identification information

comprises a transmission object identifier.

26. The receiving device of claim 23, wherein said other identification information

comprises information of the file.

27. The receiving device of claim 23, wherein said other identification information

comprises blocking information.

28. A software application executable in a receiving device for file delivery in a sys-

tem capable of one-to-many transmission, the software application comprising:
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program code for causing the ndi ng device to

transmt one or nore data bl oCks to at |east one
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device to re-transnit a data block ex pected to be
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ceived at all or incorrectly received at the receiver, said data block having been

identified on the basis of a block number, an encoding identifier and other identi-

fication information.

30. A software application executable in a sending device for file delivery in a system
capable of one-to-many transmission, the software application comprising:
program code for causing the sending device to transmit one or more data
blocks to at least one receiver; and
program code for causing the sending device to re-transmit a data block ex-
pected to be received but not received at all or incorrectly received at the receiver,
said data block having been identified on the basis of a block number, an encoding

identifier and other identification information.

31. A system capable of one-to-many transmission, the system comprising:
means for transferring one or more data blocks from a sender to at least one

receiver;
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means for identifying a data block expected to be received but not received at
all or incorrectly received at the receiver;

means for taking action to re-transmit said data block, wherein

said means for identifying are configured for identification of said data block
on the basis of a block number, an encoding identifier and other identification in-

formation.

The system of claim 31, wherein said other identification information comprises a

set of session parameters and a transmission object identifier.

The system of claim 31, wherein said other identification information comprises a

transmission object identifier.

The system of claim 31, wherein said other identification information comprises

information of the file.

The system of claim 31, wherein said other identification information comprises

blocking information.



