| 1 DENTI FI CATI ON AND RE- TRANSM SSI ON OF M SSI NG PARTS FI ELD OF THE
| NVENTION 5 The invention generally relates to nulticast and broadcast

transm ssion technology and services, that is, services with one data
source (or sender) and at |east one re- ceiver. BACKGROUND OF THE | NVENTI ON
10 For one-to-many (i.e., point-to-nultippint) services over systens such
as |P nmulticast, |P datacasting (I1PDC) and nul ti medi a broadcast/ nmul ti cast
services (MBVS), file de- livery (or discrete nedia delivery or file

downl oad) is i r.t i ce...Man t he feat for_delivering
files over pJ?’WW%&%ﬂbﬁm&E%wgﬁﬂlﬁ)ﬁ@éﬁéﬁi@ P&%@S t ocol

(FTP) and hypertext transfer protocol (HTTP) are problematic for
one-to-many scenarios. In particular, the reliable delivery of files -

that is the JiBFRAPREHEINVNEFWONOf files - using sinilar one-to-one (i.e.,
poi nt-to-poi nt) acknow edgenent (ACK) pro- tocols such as transm ssion
control protocol TCP is not feasible. 20 The Reliable Milticast Transport
(RMI) Wor i nd herioumtiof deherallptrelnnetto bagdiiaeeand @roallask uhodgiesién Ebhholbgy i n

t he process of , standardi zj ng two ca%egor' es of error-resilient nulticast
transport pr GPHSBIVESS hat KeSqrvices Witk o"‘%‘rﬁ SQUEPS 5331 3epds) pRd plpsrendist &d

t hrough the.ysg 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 25 the second category, receiver feedback

is used in O%Q{fiﬁgd%@?ggyrlﬁl‘)MI%ﬁ“' ti- cast transport. Asynchronous
: 4 'S

Layered Codi ng a protocol instan- tiation belonging to
the firstilOcategory, while the NACK-Oriented Reliable Miulticast (NORM
prot ocol pr e%ents an exanple of the second category. The details of ALC
and NORM pr ot St 8P S BUEL TSR SaYSFY OV SHUBTS RishitpHe muHiGatt ed
"Asynchr o 30 jpaugcdsaye IPHCGREH Mkl FELREMuIliESE @it heBMs) Rae :3450)

and "NACK- _ .
livery (or discrete media delivery or file download) is an important service. Many of

the features for delivering files over point-to-point protocols such as file transfer pro-
15 tocol (FTP) and hypertext transfer protocol (HTTP) are problematic for one-to-many
scenarios. In particular, the reliable delivery of files — that is the guaranteed delivery
of files — using similar one-to-one (i.e., point-to-point) acknowledgement (ACK) pro-

tocols such as transmission control protocol TCP is not feasible.

20 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

25  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-

30  nous Layered Coding (ALC) Protocol Instantiation” (RFC 3450) and “NACK-
oriented Reliable Multicast Protocol” (Internet Draft) prepared by the Working Group



oriented Reliable Miulticast Protocol” (Internet Draft) prepared by the
Wrking Goup 2 of the I ETF. The contents of these publications are fully
i ncorporated herein by refer- ence. Access networks on which these
protocols can be used include, but are not limted to, 5 wreless

mul ti pl e-access networks such as radi o acress networks of the Universal
Mobi | e Tel ecomruni cati ons Services (UMIS) system w reless |ocal area

net wor ks (WLAN) Digital Video Broadcasting - Terrestrial (DVB-T) networks
and Digital dcastin Sat II|te (DVB-S) networks. 10 Briefly,
ALC pr ot ocol © y‘ 3%6?‘§g Fvgmﬁﬁgiﬁﬁ §EﬁéﬁéaFHQ#Yﬂﬁpﬁ%émP%E@FWéﬁ§cﬁé‘re-
construct mapgled packets or packets that have not been received. ALC
protocol uses FEC encoding on nultiple channels, allow ng the sender to
send data at nultiple rates (channels) to possibly heterogeneous

receivers. Addit. AL rotoco contr mechani sm
o et ntai n drprerefiods e e Pl ek it ER AP b R g
nmassi vel y5scaligidse nntipleradSesofeteknyidens efdidiaedess ReGAUSE on theUDhivakal
signalling is reqU|red Therefore, any ampunt of additional receivers does

not exactly MR ?Fé%’&%’é‘ﬂ‘l‘c‘j’élﬁﬁ%ﬁeldf?eﬁ ﬁH%"S%tSéﬁtﬁmHaweiﬁéﬁ local @epieioel i s
not 100% rel iablay), Iq%gg&!s?15@%C§%H%uhm&§es@%r ’nert\p#{%s atnd'I§1g1ta

general ly not descr as robust pecifies the“use of
negati ve ackaoddodethgedmnting NGK)iterB3Ex§e setimorksor der t o signal which packets
of data (or otherw se defined "data bl ocks") expected to arrive at the
receiver were not received at the receiver (or were received incorrectly).

I n ot her 10wor Bsiefly SEBCVZOHCEIND| 20)ro NAGK FIES Sa@dSschémd (it 6ASWs @sise@rto damage
of 25 transmtted packets to the sender. Accordingly, a receiver that

"m ssed” sonEoNsHe majelrdamacksts A1 Racksisdhatiae APissEB Ccesd sARE PAOtRERERSHes sage

to the sendepprefuesihd 819 mu‘itﬂ;ﬁe §%ﬁ@ﬂ’ JR Wi tHeAPRI: to I8 dTlaS3 GRuGRE fardd OCK

or bl ocks. NORM protocol also -
(channels) to possibly heterogeneous receivers. Additionally, ALC protocol uses a

congestion control mechanism to maintain different rates on different channels.

15 .
ALC protocol is massively scalable in terms of the number of users because no uplink
signalling is required. Therefore, any amount of additional receivers does not exactly
put increased demand on the system. However, ALC protocol is not 100% reliable
because reception is not guaranteed, thus it is generally not described as robust.

20

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-level FEC encoding for proactive
robust trans- mssions. 30 ;3 File Delivery over Unidirectional Transport
(FLUTE) is a one-to-nmany transport pro- tocol that builds on FEC and ALC
bui l di ng blocks, It is intended for file delivery from sender(s) to

recei ver(s) over unidirectional systens. 4t has specializations which nmake
it suitable to wireless point-to-multipoint (nmulticast) systens. The
details of FLUTE 5 protocol are discussed in nore detail in the publication
entitled "FL i.onal Transport™ glnternet

hgrlE - File Dey' v-._er.%/ g*e_r Uni ir J

Draft) preparfdd B PR EhoElipEnt éadlsi)% Ki @IGFBL?]BC(S‘? MARe VARt FRe
contents of tfich tRUBhildGahifR @fd@’x]ﬂ@'bhﬁdi‘n@%%cﬂ@rlﬁﬁs%ﬂcnd%@"f&' fnlcl?i)éh{?&i/ @lgice.

10 NACK messages are not generally NCORM speci fic, but they can al so be used

in con- nect iSeef} to reedher prtﬁl@éﬁillf}cmlnéwfémﬁs It Mhémﬁcuélﬁﬁgmm(cm@@ages
in connecti o [ 0oRs .U KARSport
| ayer prot OC \é\.dzsiltﬁ)lg Ct!): wli;eﬁgﬁi%'t quﬁlg Hoir gm%uc%s%?fg‘s% s @ﬁ f%ta:lg r?gr%iSSI on)
the identbfi paitbanh amfdmdmesemismom@dqmchrthetpsblﬁm:oinmeleﬁ)“[w 1ah- Fip oretiant

i ssue. The usa}gge of . pr.ot QCO| |nten,d§Id for one-to-one 15

OI‘
poi nt - t o- poi At °¥F ﬁ’ﬁ%&lf)% rUSRA a EntpEst DIRY prregred a&&w’a%agw@ﬁ@ed
met hods arew&km@e@@%wflthéﬁamﬁl Qnh8lor HRMp u%lsé‘a[mhedre tﬂhﬁy HR6rpRfatelCP

acknow edgenent met hods in a one-to-nany system woul d proddce a

consi der abl eheligsubit rebfrensger head.  Accordingly, there is a need for reliably
identifying the packets not received in a one- to-nmany scenario so that
accurate re-transm ssion can be perforned. 20 SUMVARY OF THE | NVENTI ON |t

has beenl®bs ALK mdsdgesne mot gérmegal WIOKRME SEifes bitheebinadiby bé uamdsimicbndat a
over a nulticast/broadcast chgnnel the identification of the m ssing

packets is aRC{RPOFHLRTS PRIGCEk 8 Y¥rRs WhobPyas NHeK mestiesh dhegngstion
information G@AandimTg sdsbRns {@lif ofer k&8iohE @RRg a transport layer protocol especially

directed to support one-to-many transmission) the identification of the missing pack-
ets (or blocks) is an important issue. The usage of protocols intended for one-to-one
15_ (or point-to-point) transmission, such as TCP, and their acknowledgement methods
are not necessarily feasible here. For example, the use of TCP acknowledgement
methods in a one-to-many system would produce a considerable amount of overhead.
Accordingly, there is a need for reliably identifying the packets not received in a one-
to-many scenario so that accurate re-transmission can be performed.
20
SUMMARY OF THE INVENTION

It has been observed that when using NACK messages to reliably transmit data over a
ntulticast/broadcast channel, the identification of the missing packets is an irnportant
25  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:



m ssion as well as the identification of blocks that need to be
re-transmtted. It has been observed that in terns of response tine, NACK
requests (sent by a receiver and received by a sender) can be divided into
2 categories: 4 a) NACK requests that are received inmediately or soon
after the initial transms sion, and can be satisfied wthin the sane
session (e.qg., a FLUTE session or sim- lar). b) NACK requests that are
received after a session has expired and the data is re- 5 quired to be

re-transnitteq }H{ gh a otp‘r.sessjon" In this case, the other sessjon
may ei ther beof LHs SRRES BB AES FSSHET IMBEARIHPOF STt dhgyiniia) (RasREr UTE
ses- sion estabkibshed ahbeka@fc®dinbl HEE.56385RR (F2S teanTeXRkiad) sofi- a

session using another protocol which nay be a point-to-point or
poi nt-to-nul ti pbitht protocol (e.g., FTP, HTTP, etc.). 10 In both cases, it

is inportant o r. i.dent ify: I t.o be. re- sm.tted.
According to bg %\]?\(r\és\f?la géet%':ltﬂ&agt‘?1 &% tegxﬁv%@/g%% g%&tg E}érhéagieéslﬁ)érag%%d(’:@g d;&arr}est%od for
file delivery gmaltsystremacapabd errofighonilicosemioyn. I dsorss shotthet feesiset hod

conprising: 15 transferring one or nore data,.blocks froma se to at

| east one recei V&Y ;eltLﬂe]?ﬁ ‘ir’}?@f’ Ag"G pBﬁ‘tt"éo"H}“g‘ 1@%’6%‘8?@4%0_%%6"1‘ %ggrgﬁeﬁf’sbut _
not received atsigh bst@lishélf Mdr@@tdiY FLUAGL G 8hs bR ckBiréd) \k sebs@dsd fignaction
to re-transmt said data bl ock, wherein the nmethod conprises: performng

said i dentifi catiodieranotepd whish snayf be abpdetikiorpetter podi-temaddpeigt peaeol i er
20 and ot her idﬁg%{@f@@%ﬁﬁﬁﬂk formation. In accordance with an enbodi nment
the other inforh#ti'on’conpri'sés a set of session paraneters and/or a
transm sdDon object identifier. 25 In accordance with anot her enbodi nent

o ormmtt on IBORCLER, ERTRELRER b ALARTEY 88k lhe bR b alenfic ™ 9

According to a first aspect of the invention there is provided a method for file delivery
in a system capable of one-to-many transmission, the method comprising:

15  transferring one or more data blocks from a sender to at least one receiver;
identifying a data block expected to be received but not received at all or incorrectly
received at the 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;,



According to a second aspect of the invention, there is provided a
receiving device for file delivery in a system capabl e of one-to-nmany
transm ssion, the receiving device 30 conprising: means for receiving one
or nore data bl ocks froma sender; 5 neans for identifying a data bl ock
expected to be received but not receiveddat all or incorrectly received,
means for taking action in order to cause re-transm ssion of said data

bl ock, wherein said neans for identifying are configured for
identificatiaon of .sai,d data block on the 5 bhasis.of a block nunpber, an
encodi ng i demt§FF &¢' i G0R ardoTaeF piSindon e ik Ro & PN b a
third aspectimkw@b@yhﬁmeakion, there is provided a sending device for file
delivery in a system capabl e of one-to-many transm ssion, the sending

devi ce com pPRGAES fytakiee abighdn piger torcansenetttanpiyiseine obsaigdrte bitekawhtreiks t o
at | east one t@acelver;  and.. . re-transm.ti ta b ect ed
fo be recel vad ot oy ARRUTEELS: Rl LRRRILLUY, & S B bEREoTIRE

r ecei ver, Ssaibdsislaf ablbtlogkmbayimgncbéiap ideaafiti fridadha@nddnnécathmsihforobtien. bl ock
nunber, an encoding identifier and other identification information. 15
According to a fourth aspect of the invention, there is provided a system
capabl e of  QREoldAre BRI APSH FShORvedtids, SRS MARITR . ShdI dBREN R
transferring one or nore data bl ocks froma sender to at |east one

recei ver; nEalery gt ajsyepmi qapitle of caatamshy dansxisset. et sondieg deded ved- but
not received ﬁgngjl or incorrectly received at the receiver; 20 neans for
t aki ng actioﬁ to°re-transnt said data bl ock, wherein said neans for

i denti fyil®g arenciontragurigthgfone oi derd ddta blatkom a0feasiaing ret@ivar;indck on t he
basis of a bl ock pnunber, an. encodi identifier and other identificatjon

i nf or mat i on. TCALLYSE & HE TG e %Qggfﬁswecw '8 TPIRERIUORO FeReived plstl]

provi ded a sef ineefiectBPRbdisat hiofe 2R eR¥L GHIERIE bidek RaliBE et NEnHBYA 68 T
file dellverg in a system capabl e of one-to-many
asis of a block number, an encoding identifier and other identification information.

15 According to a fourth aspect of the invention, there is provided 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 recejver;
means for identifying a data block expected to be received but not received at all or
incorrectly received at the receiver;

20  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
25  executable in a receiving device for file delivery in a system capable of one-to-many

transmmission, 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

30 all or incomrectly received;



transm ssion, the software application conprising: program code for causing
the receiving device to receive one or nore data blocks froma sender
program code for identifying a data bl ock expected to be received but not
received at 30 all or incorrectly received; 6 programcode for causing
the receiving device to take action in order to cause re- transm ssion of
sai d data bl ock, wherein said programcode for identifying is configured
for identification of said data block on the basis of a bl ock number, an

encodi ng idenfjfier.apd ot identification inferma- 5.tion. According to
a sixth aspeg% %? Fﬁg i%v%ﬁgﬁgﬁ?gﬁc@%é&?gcﬁ?%g?ggﬁqgug% éﬁﬁg%tgﬁgﬁrégtion
execut abl e i nraasssmndn nfjsadkewite 8lotiorwiidiéie delivery in a system capabl e of

one-to-many transmssion, the software_application conprisjng: 10 program
code for cau§f”rqé)r‘f§$éms"@%df%géqeéf@fslyl”&@’elsﬁ(?“f‘g‘éﬁ%‘rcﬁlt1d‘i5’!‘1‘§‘°%q0“rﬁfr3éldoc_g“lwab18?}b@ks to
at | east ongnhd BRAI oef bloBDHuRbQIRABRERNR {iehHfRYSH Rehe: REnBBRM fGinfifce tO
re-transmt a data bl ock expected to be received but not received at all

or incorréctltitrecei ved at the receiver, said data block having been
identified on the basis of a block nunber, an encoding identifier 15 and
other identification information. The software applications nmay be conputer
progr am pr oduetesrdingoopr disth ngpdet ofthaven0ide, thededs pehvideda §EFEN A pEkkahoRs a
menory. 20 Accor di g,to(¥ { a othg; %fpgct of the invention there is

provi ded a mE¥HYHLION & $IdnEavics Py MHndelivaheln & STy capabis i 825 nmagist em

the method ceaRymisdifg thd JoRRaFEITHBRIANSPhisiRr € data bl ocks from a sender
to at | east one receiver; identifying mssing data bl ocks to be

re-transh?t t BEPZByn gedeigr plusiig thusavdingadedticorto tremmotipmgor rdemstdata Wocksdanges .
least one receiver; and B
program code for causing the sending device to re-transmit a data block expected 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

15  and other identification information.

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 10 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 o

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.



25 This aspect of the invention can be understood as a separate aspect or
as an aspect to be inplenented in connection with any other aspect(s) of
the invention. The bl ock nunmber ranges and encoding identifier ranges nmay
be contiguous or non- 30 contiguous. A receiving device, sending device,
system and software applications may be itrple- nented respectively.
Dependent clains relate to enbodi nents of the invention. The subject matter
con- 5 tamed in dependent clainms relating to a particul ar aspect of the

i nvention is aalsg j = nC t her.. - OFf . ] I . BRI EF
B T A e R
descri bed by nwaydotspext@mb.e with refer- ence to the acconpanyi ng draw ngs
in which: Figure 1 shows a sending device and a receiving device

comuni cating in accor- dance with an enbodi nent of the invention; 15

Figure 2A il IDepédheslansidié itd beMo@inhecot tt@lrilﬁbéﬁtf%ﬁ.t Yhe sﬁB]gé%Q{l%ﬂch%gﬁ-e with
e

an em bodinent of the invention; Figure 2B illustrates a sinplifi

prot ocol ar ckitesldpdercridantzdaos ddnitng i ritandarrepect o0the ibsdiioentalofapphe

i nvention; Fj d details of a receiving device in
accor dance mk%ﬂégﬂﬁh%ﬂ§§%¥§%ﬁ%§%§g?§@'invention; and 25 Figure 4 shows a
sendi ng device in accordance with an enbodi nent of the inven- tion.

DETAI LED DESCRI ject- ontained in the introductory
portion of t%&%ﬁ@%ﬁ?ﬁ?ﬁﬁﬁ@wlg@ised to support the detailed
description. In the followng the File Delivery

10 Embodiments of the invention will now be described by way of example with refer-

ence to the accompanying drawings in which:

Figure 1 shows a sending device and a receiving device communicating in accor-

dance with an embodiment of the invention:

15
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
20 embodiment of the invention;
Figure 3 shows a system and details of a receiving device in accordance with an
embodiment of the invention; and
25  Figure 4 shows a sending device in accordance with an embodiment of the inven-

tion.

DETAILED DESCRIPTION

30  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



8 over Unidirectional Transport (FLUTE) protocol is used as an exanple
without an intention to limt the present invention to involve FLUTE only.
Any ot her suitable protocol capable of one-to-many nulticast file delivery
is also applicable in the con- text of the present invention. 5 Figure 1
shows a sending device and a receiving de¥%i ce comunicating in accordance
with an enbodi nrent of the invention. The sending device 10 is a server,

| P-based device, DVB device, GPRS (or UMIS) device or simlar device that

may optional |y, ‘ﬂﬁl?d1f&r0991?z\tl I}%&f KOl WRT, 8%29395‘[8? Qi %%%(lo?s an ¢ Suact}q%ljgs\?/ @notuﬁ\lé_i[cl:

mechani sm for sendin ticast
recei vi ng devineti@0to llimet the geesennpvereitinc® i20oive emdsrme@l@t iAV® other smtablc

acknow edgenent CK ?r@ es (or 5&] %‘e[u)‘ to .the sendi gg devi ce

concer ni ng miEEPRY BP 8?)‘? Bewamn Briltcadtdilg gliviy i elss verlicepledp ﬁ}é’c?qw) I n
re- sponse tqeﬁhﬁﬂmﬁggmﬂﬁﬁ$agﬁﬁ8) the sending device 10 re-transmts

m ssing blocks to the receiving device 20 in a FLUTE session (the sane

session as the original FLUTE 15 session established for or| gi nal

transm ssion,p ter- ly a s

usi g anot her Brs SHOS FRNs Jorictnd S8 by RS LR Bintn BeEFEC]
re-transm ssivith sessibodinieat oaklieemvmtroapalhé s8RdAE ABvicHaDds IaSselverNH-Bise@d as
obj ect s. For nst a fi a J imge, afile slice are all 20

obj ect s. é%%‘lc‘éﬂgﬁg ‘@é’fcéb{}ﬁgﬁ Em e SERtITIE Ve e ena0oriifgatine
receiving deusé/pﬁﬁctm foPkartlieh®r COrecdith uch gl Ly e n@c%nlﬂs@{ ?oF@e%Ein%Bm%Wer ent

i nclude the transmssion of a single object or nultiple dbject
i dentifiéPs dicestuylstgbloeks armarkeps)tthehoastting davide 0sEhonseivErcedasipon i s

identified b of th nde ur.ce),

he madr eas. S e ReBHAE IR BromAINATIRARLEEE) R oo P BE ERe LRSI EE) s

identifier (T8lgonoernimignmissing Hidcks (bREBO nPO&SEIES di GettSRdORLYrddNg). Addicess of
Furt her, the transm ssion object

t he sender or recejv
i dentifier (TRIVC G g R R medeelobe RG0SR BT STR P EE IR (@ he
packet being tHr;‘f 188G Pk dedict D08 PR UTEMRi0® Bhe same session as the original FLUTE
15  session established for original transmission, or a subsequent FLUTE session). Alter-
natively a session using another protocol than FLUTE may be used. In certain con-

texts, a re-transmission session is called a repair session.

Data is transferred as objects. For instance, a file, a JPEG image, a file slice are all

20  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

25 identifier (TSI) or simjlar. 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 scs-
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.

30



sion pertains. For instance, a sending device 10 m ght send a nunber of
files in the sanme session using a TO of O for the first file, 1 for the
second and so on. 30 9 Each data bl ock has a nunber called source bl ock
nunber (SBN) or simlar, which identifies each block. Blocks are
represented by a set of encoding synbol s.9An encod- ing synbol identifier
(ESI) or simlar, in turn, indicates how the encoding synbols carried in
t he payl oad of a data packet (or block) were generated fromthe above-

mentioned obje gure 2A i1l rates lified ocol
architecture ﬂ%k d%ﬁoﬁaghgﬁs ‘WIP‘P?E el SByar ‘Blf’siehzsgﬁgghf‘i“}iﬁ ‘&&‘8 rdi ng
to this enbodiemilics cidhehIRIKOBRERE ali8sksdu@dds a iTBl &fRRAL n%f&yfrﬁmst Rg cs@di ng
device 10 and the receiving device 20 conprises an ap 1 lication | ayer,

FLUTE pr ot ocdPg 3gpee], ldUlelf'ar(bSDle%l}iéWs lp BN oesates él;aefr gie qnmimg spnbrldcol
llayer is buil 1%’& i egafay@%ro O&a?zPBL §a&%@t&%gé%gel%flglé&¥%e§ &rdi ng

transport (L bui | not 'Sh ng b oc S can
optional |l y bemmweddomkmﬂEgpﬁhﬁocol Iayer t oget her with NACK nessages is
intended to provide reliable data block transm ssion fromthe sending
device 10 to the receiving device 15 20. This protocol architecture can be

used for one-Fignaany illisBaRfaSSingRfiéd Plotdl MRt B rdahbd $hith an em-
transm ssions" as well as one-to-many re-transm ssions). Alternatively, in

an embodi mentodimeap of direnveniipnpdcaeiding iosthisaembsdimiset, UBPPlotseel stagks b gur e
2B). This ap@ﬂnb%@gﬁ%ﬁ fBP&e%@x?cﬁn%@ew)é‘@% 0 2f HERELAiRe ?8&19& 26 Qoéﬁﬁfi &4 aBea a| r 20
e sed for “one-to-one

session (her sessi on)
re- trangfis spilioati;m IDes cFLPTEqrmototoldifdre ER ardebht Irawls hé %m‘r lagdrh (RMI TES

presented | ater thi.s description. ln the follown different cases for
a recei ver té’l?tafe%lm i3 veflt oppd -Ogs’ﬂné %%eﬁ@teste%teaﬂogsofbﬁhaéwfe goding

present ed. Th@ﬁ@)o&r(@(ﬂ%uﬂ&hg*Bﬂ)%k(@ﬁot' sHeWh). M BEL %1151%%0&@55:@&)%591% or
encodi ng synmbol (a as a result, one or a series of packets):
be used. FLUTE protocol layer together with NACK messages is intended to provide
reliable data block transmission from the sending device 10 to the receiving device
15 20. This protocol architecture can be used for one-to-many transmission (for both

one-to-many “first transmissions” as well as one-to-many re-transmissions).

Alternatively, in an embodiment a TCP layer can be used instead of the UDP layer
(see Figure 2B). This applies for the case in which a separate point-to-point repair
20 sesston (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
25  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

30 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 nethod A 30 Identification is perfornmed on the basis of the
SBN and the ESI, as well as FLUTE session paraneters (source address,
destination address and the TSI) and the TO 10 (Transm ssion Object
Identifier). Typically, it is the sending device that generates this
information while transm tting FLUTE pack@ts. The information is contained
in ALC/ FLUTE packets. 5 Identification nethod B Identification is
performed on the basis of the SBN and the ESI, as well as on the ba- sis of
the file (i.eq.  the UR .of the delivered file) file paraneters (file
ength and 1 neesEe VRS cBRuREuL B i b auy s RSB Rerbt 885 1
used and the ibﬂoﬁﬁ&idmgwhﬂcptaetr@mtiﬁ%spl(mxiEﬁumtﬁomn@enﬂal-r@m@nl Bngddtain@neodi ng
synbol length and the file length). The information is taken froma FDT
(File Descri pti'ofLvdbi Rrkels- similar, which contains these
parameters/information. The information is typically carried as a separate
obj ect by the FLUTE session. 15 As can be seen, both identification nethods
A and B nhke Idengifioftion étho& Bhnunber and an encoding identifier and,
additionally certain other identification information. lIden- tification
met hod A uses details directly obtainable fromthe session itself (here:
FLUTE sessi ondentifb@ic@as pedemidd d:.Ck bagds fEHBSBNBams 8 r8ISR Wiihas od ik ®amat i on
(e.g., information on the delivered file). 20 Independently of the
i denti ficati 6if Hebhble (LendheURI of theedofivered filevg fitanprrpraetersyiild kength apgd the
erformthe @g}be radi AnNSSsien: 1 S5 > FLUTE
gessi on is u?g%@ or t dg (rgltlactht ransnﬁisidsd?gﬁh%ﬁré)%%i?lgﬁagén&ggﬁgﬁ&?n%ﬁy g%e}?%%l ed
within the saammetngdinag)muEl & cs ddsikotength, iencadisg pamabk dapitT End dss ifibn) .
The length). The information is taken from a FDT (File Description Table) or similar,
which contains these parameters/information. The information is typically carried as a

separate object by the FLUTE session.

15 Ascan be seen, both identification methods A and B make use of a block number and
an encoding identifier and, additionally certain other identification information. Iden-
tification method A uses details directly obtainable from the session itself (here:
FLUTE session), whereas identification method B uses also other information {e.g.,

information on the delivered file).

20
Independently of the identification method, there are the following two possibilities to
perform the subsequent re-transmission:
Re-transmission method A

25

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.

30



met hod may be based on point-to-point or point-to-multipoint transm ssion.
30 11 Re-transm ssion nethod B Using a separate session for

re-transm ssion with a nmethod other than FLUTE, e.g., HITP, SM5, FTP, SAP,
GPRS, etc. The nmethod may be based on point-to-point or 5

poi nt-to-nmul tipoint transm ssion. Accordilhgly, the two different
identification nmethods and the use of FLUTE or an- other protocol for the
re-transm ssi on produces four different conbinations for identi- fying and

re-transmtti packets: | dentification using nmethod A and
re-transnissﬁ&&”&ﬁ%maonil%g ;2. ldentification using nmethod B and

re-transm ssion using nethod B; 3. ldentification using nethod A and
re-transm ssion using nmethod B; and 4. ldentification using nethod B and
re-transmi ssiGHER PHFHR BESENACT KEtrasEi iy with agnereed pigt thanrFIAGTE, e.g.,

t ransm ssi on, COf Yiied ' 1.th) d. anly one
packet . I—b\A/e\I/-Ig?[,qg :’Sfmgr;’ulﬁﬁ)’pr}%éﬁencodiéﬁg @%&ggqhg(?gr}agvﬁengsg%gg%o%@?%ﬁﬁlln{ﬁle sane
packet or35if painsinghdiiperoodnngissymbol is spread over nultiple packets,

then the encodi ng synbol (and the part of the packet containing an encodi ng
synbol 20 or the series of packets containing a single encoding synbol

respectivel yy\_c@@&ﬁ%lyt,(lh@@wo arRfren i@k @lextiddgeinofiid 8fk mEh@efdrrratuTebiapat i on
(A+A) is considered useful in a situation in which re- transm ssion of
packets is dedir Bptess! fadhanansmasioa prodisenipur Hfesentsombiationy for ideps-
server) inf opRL b2 sH&hQéEm&Qé:sa”E FLUTE session, within a short tinme
span. The FL sender can, r exanple, buffer (or tenporarily store) all
the SBNsl@nd ESIs sent within the last 5 minutes. If a re-transm ssion

request ( NACﬁ(.) Iﬁér{t;{%ggm using method A and re-transmission using method A;

2. Identification using method B and re-transmission using method B;
3. Identification using method A and re-transmission using method B; and
4. Identification using method B and re-transmission using method A.

15 ,
The above assumes that during transmission, each encoding symbol is contained
within one and only one packet. However, if multiple encoding symbols are included
within the same packet or if a single encoding symbol is spread over multiple packets,
then the encoding symbol (and the part of the packet containing an encoding symbol

20 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
25  server) information and within the same FLUTE session, within a short time sparn.
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.

30  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



within this tinme period, this nethod is applicable. 30 The second

conbi nation (B+B) is considered useful in a situation in which re-
transm ssion i s needed after the current session has ended, possibly |ong
after it, As 12 buffering all the long-terminformation about

transm ssions during the session mght bg infeasible for the sending
device 10, in a non-limting enbodinent a "third party server" or a repair
server (or just sinply a separate server (not shown)) is configured to
buffer the transm ssjon jnformati.on. Th| server for xa

co-located 5 k\k’r?@ﬂng ﬁ%%bcr {Oﬁg e ‘é@ﬁﬁ@rlo’%é‘ it frag ﬁmi\?@@/és QUER ﬁég?psé)” might
Broadcast / MilteiifRadibIoaby eakndif@uvte 10 80 £A1iedi BBk REA3AGRSE party
Mil ti cast - Service Centre)), or, for exanpl e, be“a separate server vvlth
an UMTS oper &E0fT sOrrfetichisF RETVTH(oB jus iUy ¢ agpardie seiver (not shosmitistchefigrredi ng

Presing onchdt SoRb TSRk Galn T Sschior I U EhkllR e ifcﬁ”%?cfeis
may be ch&apevith Re-drighns neski dagcan MBMS s1altimgdits Braddt e/Mihgedst 8aST6essi on
ses- sion has ended, o andom t.i after that.  and before data is
consuned by tHE @gseeﬁab?%@gé {Bg %%astM"ﬁ%ﬁér XeHVigk SeBU vt BAEHAYPhe
sendi ng devi ¢g 41 ‘é\lfa'Eehsdiﬁ‘er \Lﬁlﬂﬂsa'f@ @M@oﬁ&&ﬂi?gﬁt\&&'ﬁ@'ﬁ% sERRIMCAR N re-
receiving devi ces 20 dea of having a separate repair server also

applies to ottrﬁermlérﬁliﬁ)@rmtwckqs 8t THatef tink odin regramiplepsst Thild igst seavas that re-

oneor o o 1o R0 tne PR BECORRS o VR, ARSI RERS LORERT 1 D

recei vi ng0 deveaess 2@y de mﬂsapené{aauraxmmdm alg@Sstar? (hss afge (189 trhiniglidn gacket s
that it did not receive. This NACK nessgge signifies the start of a new

session. 3. THB NeSAEITy BBV SmscHirs that nd Refgataia ineRnsured g he
receiving deVéc@ﬁflr%Odedz&, 80,"QV6rAESR) Abid dyerdBRMEWeYschliRBIRIicEERSWAR S then
closed at the sen device 10 and at the re-
transmlsslon requests (NACKSs) from many receiving devices 20. The idea of having a
separate repair server also applies to other embodiments.
15

The following steps illustrate an exemplary embodiment of the preceding:

oy

. 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-
20 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-

25 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:

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



25 ceiving device 20. As an exanple relating to step 2 above, the foll ow ng
met hod may be used to send NACK for data using specific SBN and ESIs over
HTTP: 30

hup: / / www. 3. coni gr eat nut si ¢/ nunber Lnp3?nbnzs-rel 6f 1 uce-repai r &SBN=I| 23;

ES[ =234. 13 Here SBN and ESI are the Sougce Bl ock Nunber and Encodi ng
Synbol ID of the parts of the file that are to be negatively acknow edged
(that is, NACKed) for. The file nanme here is nunberl.nps and the SBN and

ESI NACKed f ar, 23 234, .re ctj ly. In. the abo HTT ery, the
SBN and ESI H é?‘\ialhd Eggafﬁo@le@&@f fogk ?ﬁﬁe@yéer&ﬁdégwiﬁaﬁgbwgﬂgiﬁ For
instance, | thRs bf WRB. (RAHE1EBL LBMUSIVE/ m&ﬁ@@iedgaﬁ&hﬂg%ﬁ?gﬁdef@% lfoer. The

flure-repair&SBN=1238&126&127; ES1=234-238. The above NA
nuni ber | . t npdile sENe horg is re@bed drsaapdahe SBY aigBRSE HALES:d fo1 oreSEA3ermdl 2368t her

such conbi nat.j . si;bl e, anpl e: ; | i st . g,

. &SBN=123: E@?E@g‘%@%ﬂ%@vg@jﬁ gt Be SN éﬁéégf B8l et bl sse SBN)
b) SBN; al b_sWAGK Soi( B .and ESI &8BM=F33nsthbce( al | ESIs bel ongi ngs to SBN 123
are mssing) c) SBN-range;all _synbols (e.g.. ...&SBN=123-129) (all ESIs

bel onging to the SBN range 123-129 are mssing) d) "non-contiguous ranges"
d 1) (e.g..... ' EiSBMNz 1. 2B s FeBin R B 4rb SBIN 200 s Bl 12 Bep i XQBNHESM 1 B3 L 7 fpek-Dpgisng t O
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 bel ongings to
t he SBN r angdhg 2Boved9AGKd fat filetinecbESLigp 3, I8 ANE23, r1dAged 237 58d BEI dhgiord§s. t o

the SBN %6) 0 gg\gerclllho%hel;;%ljchlc%]mbqgalit%ﬂgIm‘% otssc{ble:[ tt?)(raegiBryplgzoo are mssing). 25

a) SBNG;ESI list (e.g., ...&SBN=123;ES1=234,236,238)
(a list of missing ESIs within the same SBN)
b) SBN;all_symbols (e.g., ...&SBN=123)
15 (all ESIs belongings to SBN 123 are missing)
¢) 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;ES1=234+SBN=200;ESI=23)
20 (ESI 234 belonging to SBN 123 and ESI 23 belonging to SBN 200 are missing), or
d.2) (...&SBN=123-129+SBN=200;ES1=23-59+SBN=200;ESI=101)
(all ESIs belongings to the SBN range 123-129 and ail the ESIs in the
range 23-59 belongings to the SBN 200 and the ESI 101 belonging to
the SBN 200 are missing).
25
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 NACKSs.

30



It is possible that a NACK contains a request for retransm ssion of one or
nore pack- ets. It is nore efficient to include all packet requests into a
single NACK request if this is transmtted reliably over the network
channel. O herwi se, all the packets can be requested across several NACKs.
30 14 The follow ng describes yet anothesr enbodi nent of the invention for
re-transmtting packets that have been m ssed during a certain FLUTE
session. This enbodinment is independent of the preceding four
identification/re-transm ssion conbinations. 5 In this enbodi ment the FLUTE
sessi on cont éx¢ fpigprng geperibpsyetrgthroembadisncst af Bg inf@fion Apeie-tHepN it E

use. This co - - ransm |..n h

met hod. To iE%ﬁ%%%ﬁ?p¥%%§¥c?§“#éggghggéé%ggﬁugégﬁﬁ%F§&Hagg%§%&#gg§%?}5er
e.g., a nultndepstdehDyf thipehedidefiur ideasfithien/rs-esasonsicondebinitiam quel y. The
"session context' here may, for exanple, be all the identifiers of the
session conbined to forma unique 10 identifier for the session. It should

be noted §hatin &li§ bovemiche eI BN SesRRl @RABIIMd, EUS 98] BSd §0ISak RRr&RME as
in the conbination nmethod 4 described earlier, there is a dif- ference with

regard to théorslaisr agre bl TEeussi Bhis icartertianiter ba wsedio Eaboel AERLSINg RE08es-

si on informaty j r-ed. . . ] i {: ivinpg
device and i %t%fggm%ﬁtﬁ%@afogﬁp%%ﬁﬁgghﬁg’p Eg%ggﬂg%}%%g%&lﬁg}ﬁ%ﬁada 1?%1&%‘1'%3%% a{(;evi ce
out si de of anfiltifEk 1,5wbies Sionmified\cicofsdssig tantyret uaiqostlheThe Meadbrmenttexat t he

invention, the recei.ving device, 20,. rather han cal cul ati.ng.the packets
that need’ r e MRARSTITAGP Co bt G GETIHE B/bE SraRgeeoaed i fang Fghtea

obj ect tr@nspgchtige By teh@ssandi Houllend f&ted Bat hitfugheRIrel @rbmaBRNichdthel. 20
Also in this enbodinent, the SBN and ESI can be used in the identification.

The re- cei vy fgesisdhe sungiss ia thinormbmsiagaethod 4tdvsctse cpdicsitiwel 1shy dié-
ranges. It is,.. I; t t: WL i e sane
packet. In v SenRRaH RepkB oFRoRE Sollith hkSalit T SARERRGMER R e
re-transm t ssibhénfoph&ionaingesed bobothhbe ewidigighddviceyndahe receiving device and is
communicated between the sending device and receiving device outside of a FLUTE

15  session.

According to yet another embodiment of the invention, the receiving device 20, rather
than calculating the packets that need re-transmitting, calculates the byte ranges (of
the original object transmitted by the sending device 10) that need re-transmitting.
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. NACKSs 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



I nstead of byte ranges, the receiving device 10 may al so calculate bit
ranges as well as 25 word ranges and request themto be re-transmtted. In
anot her enbodi nent of the invention, the m ssing redundant, rather than
source, encoding synbols of source block(s) are identified and all or a
subset are re- transmtted. NACKs sent frémreceiving devices 20 to sending
devices 10 (there may 30 be nore than one sending device) are thus based on
redundant synbols. This schenme is particularly applicable to systematic
FEC schemes mhe% lpnh% encod(giﬁgedund K og " are transmfted and
unencoded " sGtFCRSsHHBREMHF% o 9BF@§I (pboly™ apsepetaing: BRI@EKot d
nunber of r ed;@ﬂﬁarﬂneemediuﬂmeﬁ)éﬁi?éﬂu%dm‘t S86dInS QN ESLs tblf%lfh 3hGce BREMGE: tO
conpl ete the source bl ocks and thus reconstruct”the file. 5 For instance,

in an exenpl d¢§deppCce@pletetht heuresablecirapd eustrthestringitle flee 1000 sym bol s
transmtted by the sending device, for each source bl ock, and exactly 500
is the threshold nunber required to be received by the receiving device to
C(ﬁﬁ'p| ete (Sf)r Fooinstanegtih ymrmerhplram) FE@gc}dsexhd t\hercysdlha)}z beth‘gagt}ene rr:it-)ﬂe}/lle&)(?s;yml n
this exenp a case o evice gets only 490 s ol s (assum ng
that only end %WB@%YS&P e Q‘?Vﬁbq Eorrgol soivee Dloebindgracti 2 Wghe i f
encodi ng Symﬂi}leémid' %%W@(ﬁtﬁ}edst@% 6&eRLOB ShMe eﬁH g%evi'cggo c&nlf';ﬁgtet(g'ﬁ(cmv
foll owi ng cal cul ati on needs to be carried” out ach source blo t hat
has synbol s #ecsigipegfprm) the dalivera o die hide. |Pb>wet‘/hemetlas ecempéatf/oaseoﬂw mg:elv111g

ossibilitie k. of, each,.fi .
Pocei ving. dooritet s RP FYQ RERuAR S0 Sy R sEabdF b e wor ks
out howlémnyowmee beobughntigigo ﬂfpdrtebﬁng Rembble Tkim tséverd] aoicy ibhgke am mesNACKS
for a sub- set aof t nbols enough to co ete it); the sending
devi ce resend¥ fif8JEC f@;ﬂ%ﬂ% ald ti%eeqdéé%lgwﬁeea@v% epgletnurde Rlack fhat
m ssing synbehssynliigs FlGRIgY! I’ﬁgsu@ll?\é'sgt?na%qﬁ%re 28 (R FolloMendh&SibNHics VR S

t he sendi ng device resends all these synbo s, 3. The recelving device
identifies tRAePlPesioNEcederkaifsach file: recei vi ng devi ce NACKs

15 1. The receiving device identifies the missing symbols; the receiving device works out
how many are enough to complete the block; the receiving device NACKs for a sub-
set of the missing symbols (enough to complete it); the sending device resends these
symbols,

2. The receiving device identifies the missing symbols; The receiving device NACKs

20  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,

25 4. The receiving device acknowledges (ACKSs) 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™);

30  the sending device resends these symbols.



all the m ssing synbols; the sendi ng device works out how many are enough
to com plete the block; the sending device selects a subset of m ssing
synbol s (numbering "enough"); the sending device resends these synbols, 25
4. The receiving device acknow edges (ACKs) the received synbols; the
sending de- vice identifies the m ssing dynbols; the sending device resends
all these synbols. 5. The receiving device ACKs the received synbols; the
sendi ng device identifies the mssing synbols; the sending device works

out how many fare _enough.to conpl e k; the sending device selects
o subset o Tl RG LS B 6 RS RRSAT K% afuRE e yial gt Dina" Derargt alr ce
resends t hesethay ohOksuicd BlocHRgd/sehRed AR Bt MONRI RIFOERACKS PN ARGKS) 4SO
that nore than one synbol, nore than one source bl ock and/or nore than one

file are ref dPeif¢8P§rPEHHONSER™MiZatign. natter of per application

optim zation. 5 The definition of "enough" synbols may be exactly the
nunber required to conplete the threshold nunber (10 out of 510 in the
above exafpl elheekfiptionl dfyendvgh” shebalepaiybe exactlybibe ehifndet eduitel ioadmpldly sonme
ot her nmeans (J|.i ke trans t), may be nore han that to allow for

| osses on the&"‘? F’h‘?@ﬁf(’:@_.‘lj{m?{ei El%{‘?% OESLQTH'I %‘eﬁ %V&X%Wieéf*slﬁcl _BI"Q“”“ EP{bst |
so i f the sam@n®ereMebict atliANsbf Banaethcrei@nd QilRETUB 8dnddah Norolsy 60U dHe 10
expect something simlar, so maybe it would be nore appropriate to resend

10*(100/ 51) <hothaltepdlosy fonlesses eththedinkt te@ndhn thexexmplerabayierd Ifayf Benbased
(e.g., to deal.w i SQ. 1 i e,3 0] S, e e
could repair Qemél% \#)S%gg Ols)1 ?;#?et %aglqigi@%lﬁm? %(ljdlﬂlfé ﬁ%%ﬁé)l/\o%ge F\Oetéﬁxggé 4‘%3 5%h$0§3€h" .
Bot h t hi d0nulekpeiti smethieg esim?14i0 04 Higybe andwoulds bantofchapgiopSite c@n rassdime

uni f or m packet,.. as,i n those exanples) ar de 15 pend on the |oss
pattern of tﬁ@ Q@laéiliélszdtsrygwgﬁﬁ' 2\_\,1?00&? aﬁﬁ‘r‘”@ﬁ b MALEIR SRR tl’?ga‘@@%("c&’ ®®an
anal yse the degitwitlbbldsogr@t), kO FtthBYWROBSyABEIs] fch bn¥B5H8d RGRATUMHE 05 Rihe. 9. 3
con- secutive synmbols are often | ost approxinately per every 20 synbols)
then some (e bgls;evemtinugh pplyshdsst 49 %’d(ﬂi‘x’?ilgihaﬁoﬁs/fi:rﬁdh@ﬂnhﬁ( ereaddie1”)

(resulting iQn@3oSYdM e 20aR akfime uniform packet loss (as in those examples) or de-
15 pend on the loss pattern of the original transmission. For example, a sending device
can analyse the distribution of lost symbols and if it were non-uniform {(e.g. 3 con-
secutive symbols are often lost approximately per every 20 symbols) then some (e.g.,
3 per 20 symbols) additional symbols can be added (resulting in 23 symbols again in
this example).
20
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
25  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.

30 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



this exanple). 20 One further exanple would be that after identifying said
t hreshol d nunber of 10 sym bols of a source block required to conplete the
file, the receiving device sends a NACK to the sending device asking for
the re-transm ssion of these 10 synbols. The sending device may resend

t hese synbols as they have been cached ea#lier or, in an 25 alternative

nmet hod, the sending device perforns a repeat of FEC encodi ng on the

file(s) and source bl ocks corresponding to the synbols and re-transnits

t hese sym bqls. Thi tter nmethod enables initial transm ssion and repair
server funct ﬁ%‘ﬁé‘ioﬂ"ﬁgt‘d‘%@S%gﬂ@cgﬂﬁls%‘lﬂi?“ga ' mﬁo‘ﬁ%’? ﬁ’l"‘ila‘HE‘thS%o‘?l? 396‘”%“%& nct
server equi pribols3 r&nahiigiis AUH"E0 BXFAPIsemBON] thde-thakhidkha hBCEL ¥f ng
device sends a NACK for each of the 510 m ssing synbols (or, in‘ an

al ternative @npoelsherrchetwdwlseddgesly HBE-ancoded symaslsr ecei ved 490 synbol s) .
The sending device then re-transmts only the 10 mssing synbols or
re-transmts all the 510 m ssing synbols. The re-transm ssion may be of
previ ousl § cdchéditisy nblkse-annneisdiyn FcGeptid eelpd sts yar Glosn rebeivingaiddictispro t 0

t he re-transniﬁgiog .or rggaéréh{eq est, sent fromreceiving device(s) to
sendi ng devi CElEYE IBASED RITeT BRI fhe reqifst Ay SREStY PR 08 POES £y
one or nore phtiangANEeSe, lafd/bk bir ROREYlodkhefiis ?sod-f)?ﬁgabl?é HQKﬁsrecgi%cﬁs;}rﬁf ,
applicable if the received sym bols are sufficient to work out the mssing
byte ranges PpBirbiubrsnt tawvork oiabe pessimgdwiciahgrsdrarhhtocksi nt - t o- poi nt or

poi nt-to-nultipoint transm ssion can be wused for re-transmtting m ssing
packets. A clarifying enbodinent is directed to point-to-nultipoint
re-transi® ssiltomas(tmen rdepaibe) . thdtrpdittits-peirh agi poimtit-nedttviieefistinin davbce
concerned sends ﬁﬁneqative.acknowded%enent e to the sending

‘ (NACK) nessa
devi ce over &5Foft™ GUPEHHES dBRHBE RO o %@E@F@n??bﬁgQ§Wdﬁp@“§ﬁﬁtHé
nunber and/ opoihb i RRltRnt G- PINGHS bR BE YERIrf Int MG SEHSHIRGnTRYEIE Socetil:
sendi ng devi ce nakes a deci- sion:
device concerned sends a negative acknowledgement (NACK) message to the sending
device over a point-to-point connection (or session). Depending on the number and/or
15  content of NACKSs received at the sending device, the sending device makes a deci-
sion:
1) whether to send the missing block(s) separately to each receiving device using
point-to-point connection(s); or
2) whether to send the missing block(s) using a point-to-multipoint connection (that

20 is, multicast or broadcast or stmilar).

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 wircless 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



1) whether to send the m ssing block(s) separately to each receiving device
using point-to-point connection(s); or 2) whether to send the m ssing
bl ock(s) using a point-to-multipoint connection (that 20 is, nulticast or
broadcast or simlar). If a large nunber of receiving devices send NACK
requests related to the same m ss- ing pagkets, the second option can be
nore desirable. In this way, with one single re- transmssion, it is
possible to make nmultiple receivers' repairs and save resources. 25 Figure
3 shows a systeq1anq details %; a receiving device in accordance with an
em bodi ment SPIEREIFIAPHRISEN. I il visy LOERT BT 18issnal meerasn dilng PHRSGEOE 10 a
transm s- si ¢ , ) r er &8 k, a
an, ﬁ@%ﬁ@ghng’ggystﬁn 93, a@ﬂc#tﬁgn@?é\‘eﬁg& 2 LA 111561%%2%5??%({(‘21?)

wi reless network or conbi nation o and a wreless
net wor k et c. ,idemtidicetin &e&ICK ngcliaisnt 86 30hQ Diterfilenemori ¥1 agrodenidages2Be can

be a cellular_tele ne .satellite tel ephone, a per-, saonal, digit.al

assi stant or pé(g%ﬁjog? gb?%er%g\% Sggfamv@Awdoaé)‘yﬁﬁ fontﬁ\l/%grg‘é\s?izée?ﬁ%‘rde?)'t‘[ﬁcé’fmﬁé)‘
simlar wsrellesSKdavihaaismeem®ls e ZRniifchidHTF dan pokes Al ABIBKIoR dbf a
processor 2 gn operatlnﬂﬁsysten123j application prograns 24, a network
interface 25 N8t datelt Fei ©ading e cRAGKIMESEPRINE SPmissingrive mangtedndata

nmenory 21 acopqapdal ﬁgtﬁ ttl%ﬁﬁﬂﬂ&@ﬁeﬁ&qfev%g 2098 g};lg&%ﬁ%&ﬁﬁg{cﬁ@ Vot @18 endin

application prograns . The it dentification chani sm enabl es
the identifi daricomO efid dhtadgyack eshamdworkineniass2dadthe nbhids 30r data to
the sending device 10 in response to mssing or mangled data blocks in a
data transm ssion. The device 20 is able to communicate with the sending

devi ce lQ@oand@igirharshehey heeslivd devidiel natavedikandatveifll &€ emBadiard: th@e Metenor k
30. 10 Figure 4 shows a sending device 10 in accordance with an enbodi nent
of the i nvenfiofi bl sentiss denigs nf caels der opmplh agwiwergseprapiy, suitabladewor k

server or any;isuhdalagodgte l?r@dia%ém%%fl%' :’Llfhgrdewc!sqo@ﬁ’&md%%h%teﬁ?ﬂ mékloyy The

device 10 includes an internal nenory , a processor an operati’ng

system 13, appld patésedr 1. agroaemstingsystem el ppkedtiongroegrams 14, a network inter-
face 15 and a transmission & re-transmission mechanism 16. The internal memory 11
15 accommodates the processor 12, operating system 13 and application programs 14.
The transmission & re-transmission mechanism 16 enables the transmission of data
packets and re-transmission of data packets in response to NACKSs received from the
receiving device 20. The device 10 is able to communicate with the receiving device
20 and other devices via the network interface 15 and the network 30,
20
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,
25  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-

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



face 15 and a transm ssion & re-transm ssion nechanism 16. The internal
menory 11 15 accommbdates the processor 12, operating system 13 and
application prograns 14. The transm ssion & re-transm ssion nechani sm 16
enabl es the transm ssion of data packets and re-transm ssion of data
packets in response to NACKs received framthe receiving device 20. The
device 10 is able to comunicate with the receiving device 20 and ot her
devices via the network interface 15 and the network 30. 20 Procedures
relating to identification of mssed data packets. and re-transm ssions

t her eof can Hgsfﬁﬁﬂﬁﬁ@W?e &Bybg%ﬁtﬁbﬁ ?IﬁgggW§uﬂEP BREGYarT grigusce e
conprising Praghasbe edmistoIRE il Me kR WiRE &cyhAg: device 20 and run in the
processor 22 can be wused to inplenent the procedures at the receiving end

of the transm ssion session, 25 whereas a conputer program product

conpri sing pr,og code stored in. the sending device 10 and.run in the
processor 12 'ca{nﬁ - 83%8510900 fm%%cnttﬁ%IiHP‘g‘Eaél(?ﬂrlg%alglf‘gttﬁ%mlﬁsfr'a'qr@ﬁ{“?tf ing
end. In the folisawilngailaty anthagesdind dbhee eibod NROKSisGhcding tynmentidng ar e

di scussed. Em 30 bodi nents of the 1 nvention provide a new framework for
re-transmtti ngtSHSsSYHY" aabet tiwg frame. has become cl ear based on the

preceding, this 3 : S, re- 1r 1. SSL.On of 1 S: in the
ol | ow ng’ scanary sar  gyen (G HEhlial Riphle RS G180 B oF Spffiyiiind
regardi ng t he niesgomy phick @tey wde osigsially brassndittd s gt tridimisemdhngodderi ce
and the NACK is rgﬁﬁhiﬁg bg.the S ndingp.devic ithin a short tine frane.
Wien it is requf¥ 8L P B &R {8 RIS OB F out si de of the original

FLUTE segsion in which they were originally transmtted. This
re-transm ssion may occur using FLUTE or using another transm ssion
met hod. 10 Sofiesf theridvaiaess thgembediatentsras ol imentipnairotideaienvent i on provi de
are:
¢ A method of identifying (contiguous or non-contiguous) missing blocks (or pack-
ets) uniquely
15 = A method of identifying missing blocks (or packets) of one (or multiple) file(s)
over the same (or a number of) session(s).
¢ A method of identifying and re-transmitting missing 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 isclear 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



A nmet hod of identifying (contiguous or non-contiguous) mssing blocks (or
pack- ets) uniquely 15 A nethod of identifying m ssing bl ocks (or packets)
of one (or multiple) file(s) over the sane (or a nunber of) session(s). A
nmet hod of identifying and re-transmitting m ssing bl ocks (or packets) over
a nunber of transm ssion protocols. Thegability to re-transmt m ssing
packets at a suitable tinme. Were the suitable 20 tinme is chosen using a
nunber of possible criteria (such as available bandw dth, cheaper carrier,

etc.) The abilit to re-transmt the m ssj ackets rellaF (if the
under | yi ng t PAREFIrLvalest Htea%sown}lgutrf&a"iﬁélﬁgé’)Oﬁrﬁlgc fharprtenssiengl & @ﬁ%ﬁtwn
transfer sesarhe@mp%%fﬂfcqgwu@ghy@nl?ma@atgﬂew e Qftadil8 phBNEDLiLRN presents

nmet hods for identifying and sending negati’ve ack nomfe dgenent ( NACK)
messages for mssed blocks either wthin or outside a one-to-many
mul ti cast session. Particular inplenentations and enbodi nents of the

i nvention have been described. It 30 is clear to a person skilled in the
art that the invention is not restricted to details of the enbodinents
presented above, but that it can be inplenented in other enbodinents 20
usi ng equi val ent nmeans wi thout deviating fromthe characteristics of the
invention. The scope of the invention is only restricted by the attached
patent clainms. 21 CLAIMS: 1. A nethod for file delivery in a system
capabl e of one-to-many transm ssion, the nmethod conprising: 5 transferring
one or nore data blocks froma sender to at |east one receiver;

identifying a data bl ock expected to be received but not received at all or
in- correctly received at the receiver;



taking action to re-transmt said data bl ock, wherein the nmethod conprises:
performng said identification on the basis of a block nunber, an encoding
10 identifier and other identification information. 2. The method of claim
1, wherein said other identification information conprises a set of
session paraneters. 15 3. The nmethod of @laim 1, wherein said other
identification information conprises a transm ssion object identifier. 4.
The nethod of claim 1, wherein a session-based protocol directed to file
delivery ovqgﬁgﬁggjrectional transport and capabl e of one-to-nany

transm ssion ioi1s 20 used. 5. The nmethod of claim4, wherein said
protocol is FLUTE (File Delivery over Uni- directional Transport) or
simlar and said bl ock number is a source block nunber (SBN), said

encodi ng i denlti fi@ethpd fof @ackstvery is prayelemi denbli fof enetESlapy tanseissiof, thes 25
si on paranetersmkﬁoggoMESg i.n identification are selected froma group
consisting of: a sourcé address, a destination address and a transm ssion

session identifier tragsfSking oaadr whes @itnblacky aMs AisSsdedfo glEacbnd @entdf i er
(TA) as defined b%iFLFTE ia %ﬁggrin tgg identification. 30 6. The nethod
of claim1, wherei {88 G AR P PEGtehta ntersiv ot Petiobeceipp At dber in-
information of ¢hRcAly kReivé@at the retBRefBt hod Of claim 1, wherein said other
identification information conprises blocking information. 5 8. The net hod

of claim1, wherei fHkingsasgsi threhisansaitpaist datoblody, mdetan theanfthddcaegiseer y

over unidirectiona 4 abl e ,of, one-t o; transm SSi pn
scenario is used. bgjf&%ﬁlzé)%ﬁ ﬁ@%‘%gf% ﬁg “a?nmthi ba\ﬁﬁe‘?feq RI%EQ%BH%%FB(?B'FO(%?% FLUTE
(File Deltbvery ideeifietland oth€r identeftdatiomaiforhiag@gport) or simlar and said

bl ock nunber is a source bl ock number

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

set of session parameters.

15 3. The method of claim 1, wherein said other identification information comprises a

transimission object identifier.

4. The method of claim 1, wherein a session-based protocol directed to file delivery
over umidirectional transport and capable of one-to-many transmission scenario is
20 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-

25 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.

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

information of the file.



(SBN), said encoding identifier is a encoding synbol identifier (ESI),
information of the file to be used in identification is selected froma
group consisting of: a uni- formresource indicator (URI) of the file and
file paraneters, such as file length and encryption code, such as M5
code, and wherein blocking information td@2be 15 used in identification is
sel ected froma group consisting of: a blocking algorithm used and

bl ocki ng parameters, such as naxi mnum source bl ock | ength, encoding synbol
| ength and file length. 10. The nethod of claim1, wherein the nethod
conprises providing a session be- 20 tween the sender and the receiver for

data bl ock transm agtied dficlisi NOwheRInOsAL lher iRYGHcARNAbidHEa@dn &driidsas .
directed to transm ssiagn in one-to-many scenario. 11. The nethod of claim

1, wherein sai dPPERPHYIGERIUSA- to re-transnit said data bl ock conprises
sendi ng a negative acknow edgenent (NACK) nmessage fromthe re- 25 ceiver to
the sender. 12. The nethod of claim1l, wherein file delivery is

i mpl enent éd i8n “Ehd incdod oEskiion, wlieckis aiseksivagatd d/groackhdivdcedige finticlimess age
causes re-transnissi@n t,0 0fcur dur- .in %ge same first sessjon. 30 23 13.
The et hod of ot Riudtecinal Eitheppit 2ad Gariblic iR or TN SR BRAION fospap i
session and saigefegati ve acknow edgenent nessage causes re-transm ssion to
occur dur- ing a session other than the first session. 5 14. The net hod of
claim 13, wherein said other session is a session established after said

ot SoShem. T ABRESToEYES ShectPuiTUB,IR 190 o1 By W oo o
or nore d@ta blduoktomd Tpacket)sor didildibandTdhiel betihodmbdér ishabmcd blockhmenden sai d
”evgat |ve aCknOV{‘S%%,e ek ;[:ncgﬁlsnsgaigeentljﬁser is a encoding symbol identifier (ESI), information
| of the file to be used in identification is selected from a group consisting of: a uni-
form resource indicator (URI) of the file and file parameters, such as file length
and encryption code, such as MD35 code, and wherein blocking information to be
15 used in identification is selected from a group consisting of: a blocking algorithm
used and 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-
20 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-

25 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.

30



transmtted in the end of a transm ssion session, said negative

acknow edgenent nessage signifying a start of a new session in order to
performre-transm ssion of mssed blocks. 15 17. The nmethod of claim1,
wherein a session context is stored for |ater use. 18. The nethod of claim
17, wherein said session context conprises identifiers within the session,
such as a source bl ock nunber (SBN), an encoding synbol identifier 20
(ESI'), a transm ssion session identifier (TSI), and a transm ssion object

identifier ( a |l as identifier uniquely identifying the. session
context 1 tsel't: 06 MR e T b VERSATE <eliul &Y e PEat Y pdfsnedsion of
data bl ocks is gerdar rﬁ@dtﬂf@ackﬂoﬁle@ﬁnéﬁ%s@%c%@@seé €c-brhinS S G SloQciuSdur-
performed in the same or different 25 FLUTE session or another session.

20. The net hod 8 ack&ian ahenthy e fr4 serewat i ve acknowl edgenent message i s
sent froma set of receivers to the sender over a point-to-point session,
and a re- transmssion is perforned over a point-to-nultipoint session. 30
24 21. The ndtRodmethodlofichui:aq3, wherai seid aihdr sationfis & eegiovessbidpraiises
nmore than one regceiver.. 2%..Th met hod of claim 1, wherein re-transm ssion
is performed by {hieh¥EFSPHOTHEE PER PR nt) transmi ssion. 23. A receiving
device for file delivery in a system capable of one-to-many transm s- sion,

the receiving device conprisi ngi: means for receiving one or nore data
bl ocks from aSsBisdagthod of glaind 1f sheictesmid hogatiye ackimmdedieneht @rppegs ednt o be

ool ver DUt b G RUUEH By byl RS BRI SEBN R, e Otk o
10
16. The method of claim 15, wherein said negative acknowledgement message is
transmitted in the end of a transmission session, said negative acknowledgement
message signifying a start of a new session in order to perform re-transmission of
missed blocks.
15

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
20 (ESI), a transmission session identifier (TSI), and a transmission object identifier

(TOD), 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

25 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.

30



wherein said neans for identifying are configured for identification of
said data block 15 on the basis of a block nunber, an encoding identifier
and other identification in- formation. 24. The receiving device of claim
23, wherein said other identification information conprises a set of
session paraneters. 20 25. The receiving2device of claim23, wherein said
other identification information conprises a transm ssion object
identifier. 26. The receiving device of claim23, wherein said other

[ mation of the file. 27. The

identificati for tiqn .25 conprises info

recei vi ng degﬂ t %ng?ﬂﬁﬁi ?1§ﬁégg?ﬂ“§§ﬁ§°b9 ECCIVEE OIS PO 1A SR%mat i on
conpri ses bl ockjcpgvénformati on. 30 28. A software application executable in
a receiving device for file delivery in a sys- tem capabl e of one-to-nany
transm ssion, the software application conprising: 25 progranlcode for

th at
Cender: progran Sonepds i PHFEG X uERE B B BpB o BN P IURE Ve
but not r8- celp'cﬁﬁk)ahnﬂﬂnbsmr |ncorrectly recei ved; 5 program code for

causing the receiving device to take action in order to cause
re-transm ssion of said data bl ock, wherein said program code for

identifying b3 &Q&fdia 86ifofor 'fﬁ@@éllvfehpﬁta' @@teﬁf @ﬂglg Ak to- glaﬂf Iﬁlgﬂﬁmtshe

basi s of a block nunber, an encoding identifier ot her Ica- tion
i nformation. 10ﬁ@9ﬂﬁﬂegéwdgﬁ@V@@vmenﬁm; file delivery in a system capable

of one-to-many trapsm S, receiving one or more data blocks from a sender;
10 means for identifying a data block expected to be received but not received at
all or incorrectly received;
means for taking action in order to cause re-transmission of said data block,
wherein
said means for identifying are configured for identification of said data block
15 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.

20
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
25 comprises information of the file,

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

comprises blocking information.

30 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:



sion, the sending device conprising: neans for transmtting one or nore
data blocks to at |east one receiver; and neans for re-transmtting a data
bl ock expected to be received but not re- 15 ceived at all or incorrectly
received at the receiver, said data bl ock having been identified on the
basis of a block nunber, an encoding ideptifier and other identi- fication
information. 30. A software application executable in a sending device for
file delivery in a system 20 capable of one-to-nany transm ssion, the

sof tware application conprising: Eéo gram code for causing the sendln

device to transnit PSR COHFYE @ut ﬂﬁﬂ@@%?“ﬁd“&Fcﬂ%é@?“@d@mﬂédﬁw&épniand
program code f ofo8aYSING séie-sendi ng device to re-transmt a data bl ock ex-
pected to be received but not received at all or incorrectly received at
the receiver, 25 pwigthndeeds fiok olektifyawd ndpth bk icgeavtddito dd remeivedédubagirs- of a
bl ock nunber, n identifier and other identification information.
31. A system capla"%P%P&u Iglﬁlgmilecnl Fﬁ?‘f Pansm ssion, the system conpri sing:

means for5transf er pioggnoredo forgueindaha rbdepaks deioBnia tenal@lont @ @tiel ASt
one 30 receiver; 26 nmeans for. identifying a data bl ock expected to be
recei ved but nd?“ﬁ@ééﬁ@@ﬂm§P“OQFFdSﬂaPHE%rWE@FWW recei ved at the receiver;

means for taking agfi g Pibotdh £8d dettfo?‘ﬁﬁzm nfg,% gﬁ&e@% Q&M@x@%{&'&sﬁ Wf'gans

for identifying are configured for nt| on o sai ata b

t he basis of a Wakck thabbes of ablekoodiboy alndaancbdlﬁg alentifiek @tdheher 1der1t1ﬁca-
|dent|f|cat|ont1 1n&8% tlon 32. The systemof claim31, wherein said
other identificat |on I"ATOr mat i on conprises a set of session paraneters and
a transmi@sion object identifier. 10

29. A sending device for file delivery in a system capable of one-to-many transmis-
sion, the sending device comprising:
means for transmitting one or more data blocks to at least one receiver; and
means for re-transmitting a data block expected to be received but not re-
15 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
20 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,
25 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

30 receiver:



33. The systemof claim31, wherein said other identification information
conprises a transm ssion object identifier. 34. The system of claim 31,
wherein said other identification information conprises 15 information of
the file. 35. The system of claim 31, wherein said other identification

i nformati on conprises blocking informati2sn. 20

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
5 on the basis of a block number, an encoding identifier and other identification in-

formation,

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

set of session parameters and a transmission object identifier.

10
33. The system of claim 31, wherein said other identification information comprises a
transmission object identifier.
34. The system of claim 31, wherein said other identification information comprises
15 information of the file.

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

blocking information.

20



