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 technol ogy and services, that is, services with one data
source (or sender) and at |east one receiver. BACKGROUND OF THE | NVENTI ON
10 For one-to-many (i.e., point-to-nultipoint) services over systens such
as P nmulticast, |P datacasting (I1PDC) and nultinmedi a broadcast/ nulticast
services (MBVS), file delivery (or di scre?e medi a delivery or file

downl oad) is an inportant service. Many of the features for delivering
files over point-to-point protocols such as file transfer pro- 15 tocol
(FTP) and hypertext transferﬁ&rot ocol (Heréq arerprobl ematic for
one-to-many scdRENTGEICAHOMANREREZR ANRMIBRIQN QFMERIINGRAREP files - that
is the guaranteed delivery of files - using simlar one-to-one (i.e.,

poi nt -t o- poi nt)_acknow edgenent (ACK) protocols such as transm ssion
control prot ocdiEHEPHHRBIVENEON)| e. 20 The Reliable Milticast Transport
(RMI) Working G oup of the Internet Engi neering Task Force (1ETF) is in the
process of standardizing two categories of error-resilient nulticast
transport pPot déglinvention gaaally rejates by mykiesst apé bragheast wgnsingssiopptabnelaged
through the usg,Pferibs0nG! s & difcéywﬂ{ Qn@aét%%&@é t&%&é@pp&g%@hem& Otrel S, DY

sending a certaln anount o undant data that can recelver in
reconstructi ng®®réoneous data. In 25 the second category, receiver feedback
is used in order to inplenent reliable nmulti-cast transport. Asynchronous
Layered Coding (ALC, RFC 3450) is a protocol instantiation belonging to the
first categoryBAMKRGROYND GRCHE INVENTEANRel i abl e Mul ticast (NORM pr ot ocol
presents apgexanple of the second category. The details of ALC and NORM
protocols are discussed in nore detail in publications entitled "Asynchro-
30 nous Layer ebor@uditergrafiy\(i€), pPinbtoowultipeing isermiceae veo systerREG G4 3D ynudtivdst,

vorki ng Group T5ufife SR mAlRE Hosacp Q! ) UERISIERERE 0, | °
i ncor por at ed hbvasy forigjscretsf medin ddivencwdgs doetingl) ks amimporiantsetvives®lapy off ocol s
can be used ingl %ﬁlr@ﬁd} deq{vgriﬁkoﬁleé b\@r E)gﬂt-gogpoint protocois 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.c., 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” (REC 3450) and “NACK-
oriented Reliable Multicast Protocol” (Internet Draft) prepared by the Working Group



5 wreless multiple-access networks such as radi o access networks of the
Uni versal Mobil e Tel ecommuni cations Services (UMIS) system wreless |ocal
area networks (W.AN), Digital Video Broadcasting - Terrestrial (DVB-T)
networks and Digital Video Broadcasting - Satellite (DVB-S) networks. 10
Briefly, ALC protocol is a proactive FEC based schene that allows receivers
to reconstruct mangl ed packets or packets that have not been received. ALC
protocol uses FEC encoding on nmultiple channels, allow ng the sender to
send data at nultiple rates (channels) to possibly heterogeneous receivers.
Additionally, ALC protocol uses a congestion control mechanismto nmaintain
different rates_on_different channels. 15 ALC protocol is massivel

scal abl e in tefhie §iTH dge ﬁQ}ﬁ%’é‘-‘rOfdlﬁesﬁuﬁ\é'?@a%éal?sfélihb‘cﬁf’;ﬁpllaﬂ hereigriw] l'Fg‘/?}’rg i's
required. Thergfgre, any anount of additional receivers does not exactly
put increased demand on the system However, ALC protocol is not 100%
reliabl e because reception is not guaranteed, thus it is generally not
described as rg 1« NORWL

acknow edgenent E)é((l:§I\s'lfbfgltzg(g}msssa lglé 'El}e%]él%?gc&%&{ b ‘E‘%d f“ﬁﬁldy%ﬁt ﬁgcﬂq%{ég}{gd ta

(or otherwike Y!l@‘?lpﬁﬁefdumﬂlataaceb& oekvetks Séﬁp@%t@@b ﬂ@ew nthexkatof theeUnigemilver
were not receiygghAt 1&&%@%3@& Aes WBRPTS a%g&meﬁua@s%qwa?%g;Qtwo-léa ot her
wor ds, receivers enp messages to in 0SS or dama 25
transmtted padKiedl), tlélgttﬁeVsieﬂcﬁaoadcmmgr demgpiial (BViBeTensteprks haati Digitdsed"
sone data bl oc send a NACK nessage to the
sender request4|f1?118$tﬁ3 ﬂ?%a[c’ilﬂ@ %gﬁ'%w;%ﬁ{[ghe m ssed data bl ock or

bl ocks. NORM pr ot ocoI aI so optional I y allows for the use of packet-|evel
FEC encodi fQk r i . } | i N Quer
Unidirecti %al%@hgggélxﬁﬁ%ﬁﬁéﬁ?aéﬁ%%%g %Q%emeftp %n‘%‘% Fece 1 g t hat
bui | ds on FEC canstrusU@aigled mhickegs drl poackess thatthamsnmtmwntiedvddoALCuirﬁo@béhse«ery

Spaci a1 2at | o e AT R Ehnel U e e BRIy o e s o

(mul ticast) syshasngs) fﬁrwssiuymetesogaﬁedﬁkeréEvErspMﬁmonﬂilyaMCdpmmuﬂmds BN nore
detail in the | y Del
Uni directi onalceq!‘%j%&&a&nﬁ& r%& &eiérnﬁgej mgllr’f %1ffp9gﬁgF%% %%gm%tcgglwgk?e ment i oned

Wor ki ng G16up of the | ETF. The contents of this publlcatlon are fully

i ncor por at ed reference. ages are enerally NORM
pect Fre™ but MHChudbi £ S B Gt Nock BB AR B e bhuSDRORubN & o
systens. Wen sigsaliige leéq&mas&smemra anyConnee b z{dﬂltmhmhcdélxb?élﬂosseﬁﬁleﬁa%ay(or in

ot her sessions tran r ot oc peci al |

support one-té’uﬁ’:ﬁ1 9%‘*? ﬁ?ﬁ’i‘i& B‘ﬁ)syf‘%‘@ |[£°é”fﬁVFrP MP‘(?W"%“ ﬁ%%%ggﬁlﬁ@ €packet s
(or bl ocks) i&eansa 1egEptibia 3 inot @bt teed tRUSUSE geneddllyRio0lisa6ritled ab Rbefded for
one-to-ong,15 (or point-to-point) transmssion, such as TCP, and their
acknow edggmsnt nmet hods are not necessarily feasible here. For exanple, the
use of TCP acmﬁdgﬁmbmﬂ‘éﬁth@d@ of Regatiod &khowFBEmeaY NADK ) Betstheplipduce a
consi der abl e agipunt of ~ov. ]E g gcordl g%{}% é)eer 1S @ g{g%d for reliably
i dentifying th f)%?(,sﬁgé‘%w’t’fﬁ PIcsEs 2 (q) oepist detivad ydatipes ) sxRestedriat
accurate re-thveaEt &S 'rﬁalﬁﬂﬂclﬁﬁop%&%m(ﬂhe #Eeiver (or were received incotrectly).

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.
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SUMVARY OF THE I NVENTION It has been observed that when using NACK nessages
to reliably transmt data over a nulticast/broadcast channel, the
identification of the m ssing packets is an inportant 25 issue. This

i nvol ves the nmaintenance of information regarding the state of the

transm 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 transmssion, and can be satlsfled wi thin the sanme

session (e.g. F@“‘E‘é UTE ses |on or sim |l ar) NACK requests that are
recei ved after TRy eh RidEggtiopsd %ﬁamf ﬂ‘é )ésar%“erfé'm%iy(ﬁﬁﬂﬂ’é’ﬁ XY be

re-transmi tt edwobdl iRk il A FEEErand A3 BilldinkMbidcRi. % lm&%de&ﬂaﬁf&td@ﬁ&mgﬁéﬁ' on nmay
either be of the s&ye poi nt -to-nul tipaint protocol % a new
sessi on est abl {RHRE) WrTEesves®) Sepumtirsrionad systeays- bas %Bé% izatig5is rdvih mekeq

sessi on usi ng ae@iabRo Wl&le@QﬁJ)m%hﬁhn (Hﬁlt@aﬁpéy@trcmg Ol"i‘f&QieﬁtLls QF FLUTE .
poi nt-to-mul ti point protocol (e ). I n both cases, it

is inportant t 0@&@@%1@98@# Gbﬁ?fﬁfd?mtlh%thmp@bl!@e%()ﬂ qn@ﬂ@fb“ﬁlél’&‘& afidePelied.
According to 8e13‘/ bﬁétuﬁ&&%ﬁ&napfrrah&%w*@M@é?ﬁét@ﬂafb*lﬁé;ﬁréd g%@%ﬁo@@‘i’neﬂﬁ%hmd f or

file delivery in éstem capabl e one-to-many trandm ssi on e met hod
conpri sing: 15 P’fké}ﬁs ©p |0ﬁ@edﬁ€FoThW’éeﬂéﬁaqfethlblpébﬂ@§U¢fr amfallsmorperated at

| east one reCQieYc@z{hyie%?&{cbfyl ng a data bl ock expected to be received but
not received at all I ncorrectly received at the receiver;

10  NACK messages are not generally NORM specific, but they can also be used in con-
nection with other protocols or systems. When using NACK messages in connection
with FLUTE sessions (or in other sessions using a transport layer protocol espécially
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 exampie, 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 transimit data over a
multicast/broadcast channel, the identification of the missing packets is an important
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-transmiited. 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:



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
identifier 20and other identification information. In accordance with an
enbodi ment the other information conprises a set of session paraneters
and/or a transm ssion object identifier. 25 In accordance w th anot her
enbodi nent the other information conprises information of the file and/or
bl ocki ng i nformation. According to a s§cond aspect of the invention,
there is provided a receiving device for file delivery in a system capabl e
of one-to-many transm ssion, the receiving device 30 conprising: nmeans for
recei ving one or nore data bIocks froma sender; 5 neans for identifying a
dat a bl ock expéhﬂ%ﬂCKdWB@ﬂFg@éWVéﬁmH@ﬂ1W6F¢ﬁ@b@@ﬁ@ﬁ“3ﬂ”dh¢“B¥ﬁﬂﬁé%¥$ectly

received; | meansidsOinddltboshuAGL b oV lE beshidn CAUISLFLOTE bARRO Sl Of

sai d data bl ock, wherein said means for | entlfylng are confirgure
identification ofla%al d data bl ock on the 5 basis of a bl ock nunber,

encodi ng i dent f iNeAcRR uewﬁ{at m@%@éea\feh%w@e Bﬁ‘ﬁﬁ%gﬁ'anﬁgﬁ%&fg i@goto a

third aspect of the invention, there is rOVI Ing device for file
delivery inSa sysried f@é’paﬁﬂéﬂsaﬂttedrtbwvﬁl wmﬂ;cr sessios th 85§ oase, thetheremshiang

devi ce COMpr{ S1 NGy AnERRNT hfant ARATL LA AR:R0EGl BE < A # bhacks to at

| east one receiver: means -transmttin expected to
be received but ®ign cplellshedeaftenan ald) Fldv‘TB FRSEION é@tbleyn expirei e misianhsing

recei ver, sai d d%&h&&ﬂ&%c& ng?%@ é g(gl:;'fdﬁ I?tm% Opg?lilp% [gl?l (?11‘1 ém\%cgl ock

nunber, an encodi ng | ent| ier ot he I on |n
According to a féugthlRagifd®tcof. the i nvention, there is prOV|ded a system
capabl e of yone-to-many transm ssion, the system conprising: neans for
transferrlng one or nore data blocks froma sender to at |east one
recei ver; neans btotrcapadanisiipértagt @ adaratelylidenkiiyehpelotids) t¢ be etranemivieded but
not received at all or incorrectly received at the receiver;

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

identifying a data block expecied 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;



20 neans for taking action to re-transmt said data bl ock, wherein said
nmeans for identifying are configured for identification of said data bl ock
on the basis of a block nunber, an encoding identifier and ot her
identification information. According to a fifth aspect of the
invention, there is provided a software application 25executable in a
receiving device for file delivery in a system capabl e of one-to-nmany
transm ssion, the software application cogprising: program code for causing
the receiving device to receive one or nore data bl ocks froma sender;
program code for identifying a data bl ock expected to be received but not

recei ved at 30al | dr lncorrec%{q}/ recei ved, program code for causing the
recei vi ng devi GESGOT WRETKLE At Hio rcég?c“idowé)&d%‘@”reétbwa‘?%ﬁ?@é’ie@ﬁt ¥t o52ai d

dat a bl ock, mhﬁk@ﬁ@mynﬁghgjprogran1code for identifying is configured for
|dent|f|cat|on of sald data bl ock on the basis of a bl ock nunber, an
encodi ng i dent FPERSTOHAENSHIGHER It s savsatertsmspission phsaidsiafadiockawbeseidi ng to a

si xth aspect o0faid hRadsTYERALAIRng Exkéecroﬁﬁ%tﬁed)f&\{déﬂﬁficﬂo§ of LalPha BRRL | 'oﬁ @{e' on
execut abl e |n a sendi ng device f delivery Iin a system capable of

one-t o- many? t r SR §§i°6}ﬁ““ftﬂl’fé agEneaineddenisier fe’éltqﬂb‘»ﬁldé@frfmﬂil@’l éprmagomer ogr am
code for causing the sending device to transmt one or nore data bl ocks to
at | east one receiver; and program code for causing the sending device to
re-transmit a Q&goxdipg @@%h@@f@gqt@ﬂﬂlp@wentmn there is provided a sending device for file

delivery in a system capable of one-to-many transmission, the sending device com-
prising:

10 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 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.

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 receiver;
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 fo 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

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

30 all or incorrectly received;



be received but not received at all or incorrectly received at the

recei ver, said data bl ock having been identified on the basis of a block
nunber, an encoding identifier 15and other identification information. The
sof tware applications may be conputer program products, conprising program
code, stored on a medium such as a nenory. 20 According to yet another
aspect of the invention there is provided a nethod for file delivery in a

one-to-nmany transm ssion system the nmethgd conprising: transferring one or
nore data bl ocks froma sender to at | east one receiver; identifying

m ssing data blocks to be re-transmtted by using bl ock number and/or
vention can

encodi ng i dent hi s .aspect .of

under st ood as g ga%naéogdltgg&agagg%% T@r“ﬁ?“ﬁﬁ dtﬁ’é’ﬁ%&ot pﬂ?ﬁ af)t 0j lﬁpci‘%‘?‘retﬂtcé‘ﬂ;c T
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respectively. Salﬁrﬁgﬁ%‘:ﬁ 46% -“’fnéllt &%ﬁgge FP&&%"I"E@%’PQ”S SaE 13 HoeRn on.
The subj ect nathedwusicoha bloak ﬁlﬁﬁbeh TanCERPENAE [enteiieR i othed REM TR atich BfddakL | cul ar

aspect of t:kg @ventlon is also appli- cable to other aspects of the
I nvention. BRI DESCRI PTI ON OF THE DRAW NGS

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

10  program code for causing the sending device to transmit one or more data blocks to at
least one receiver; and N
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 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.



10 Enbodi nents of the invention will now be described by way of exanple
with reference to the acconpanying draw ngs in which: Figure lshows a
sendi ng devi ce and a receiving device conmuni cating in accor- dance with an

enbodi nent of the invention; 15 Figure 2A illustrates a sinplified protocol
architecture in accordance with an enbodi nent of the i nvention;
Figure 2B illustrates a sinplified protocol architecture in accordance with

anot her 20enbodi nent of the invention; Figure 3shows a system and details
of a receiving device in accordance with an enbodi nent of the invention;
and 25 Figure 4shows a sending device in accordance wth an enbodi nent of

he i - ti di I
(FLUTE) pr ot ochi T e BT TR UM avrd oo e IPERRmed SFROE” ¢ e

pr esent |nventMGMmim$ﬁmWBﬂwe FLUTE onIy Any ot her suitable protoco
capabl e of one-to-many nulticast file delivery is also applicable in the

context of the present invention.
Dependent claims relate to embodiments of the invention. The subject matter con-

5> tained in dependent claims relating to a particular aspect of the invention is also appli-

cable to other aspects of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

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



5 Figure 1 shows a sending device and a receiving device communicating in
accordance with an enbodi nent of the invention. The sending device 10 is a
server, |P-based device, DVB device, GPRS (or UMIS) device or simlar
device that may optionally use proactive forward error correction, such as
an ALC mechanism for sending nmul- 10 ticast data bl ocks (or packets) to
the receiving device 20. The receiving device 20 sends negative

acknow edgenment NACK nessages (or requestg) to the sending device 10
concerning m ssing blocks (blocks not received or received incorrectly). In
response to the NACK nessage(s) t he sendi ng device 10 re- transnits m ssi ng

bl ocks to the rec ce 20 LUTE sessi the s essi on as
t he ori gi nal Fﬁﬁf@rﬁ%mgg Y(LJFH’“@@? @E‘i@ﬁgd”%@ &t Fijgr?él AR Fn"é‘ 108han o

subsequent FLUbentiessd Dimjt. thé\piesend aivie@ny1odin $@66 FOUTBOInRY AR Qi lsufdbi 0C0|
t han FLUTE nmay b certain cont ext@‘adgére tr@gsm SSjon session is

call ed a repai ngoégls‘iaB?Pie Platng-tpdnany mplicast vepbis alsp 2pplpgble i e fi8e, a

file, a JPEG i ®Rg# theprédehiingdniiée are all 20 objects. A session is
est abl i shed_bet ween the sending device 10 and the receiving device 20 for
file (or d ?a) delivery. A single session may include the transm ssion of a

singl e obj ect Bigululshbws £sedBing @Hice dddfalBEcPhg dARRBIbMIARR B 8n YSRHAHQ
identify the ob ectsmga% sess) ons. Each sessmn is identified by the
address (e.g.,Vdhapp REESH ?Iﬁ%%tl%ﬂ&%rseqdé%%@f 10 5 waes-cdsbagid t he

recei ver (destigiab] OWB @0de!BERS (RNAMTSSIRRRIMIRP ddRed SR 6;ﬁfon£1-5/5| ) or
simlar. It is also possible to use only the address of the sender

recei ver and t1& Pﬁ%?tlvcrfam%%ﬁmltqqgewan%lﬁh asppALEYpechenispydax sepdiag H('-f]"Ol) or
simlar i swseﬁba&tmawslb@zat(er b&&e@j@toeﬁé rbQivikY Gideh®). BREK&LiVRR AGice 20

transmitted in a partl cul ar session rtains. For inst ance, a sendi ng
devi ce 10 mi gh¥adsdisentiye gekpgwiedgement I'i metspgesdairequssiskiosie wadingdeviced of 0

for the first fo J:c%cerﬂm%%sﬁﬁ?bﬁ@@so cﬁmlotSﬁcaOed o@reEaGéa Q;é&@ecla%/ Pgk fhas a
nunber called source b nunber (SBN) or simlar, which identifies each

bl ock. Bl ocks SaP¥e (e S agssage(n. descrdingdsrise iL0\zp- &33P Bissing biaskni ng
symbol identi fihefeckial Heﬁée ﬁ H‘al I’*‘LUTE Lestibh (ihe bdpgd ﬁ?sﬁ@lsaolg%'\bl 1 £0688 N9

synbols carried in the]&%e% a data packet re generated
from t he aPoveessbaesiap f%@flé'@@l tragsugission,j dr @)subsemgmr ELIQ"AE ispision). dtees a

sinplified pr%ece@}a@és@muﬁﬁlg%&hg%%ea&ﬁﬂg Utk OC e B0, ﬂ?;eghzgﬁ%n of the

i nvention. According to this enbodinment K
i npl ement ed f d¢x%: Ré-Yeansaissipndessionds cefledntepeineessiote VI ng device 20 conprises
an ap-

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 muitiple 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 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.

30



10 plication |ayer, FLUTE protocol |ayer, UDP and IP | ayers and | ower

| ayers. FLUTE protocol layer is built on top of ALC protocol instantiation
of the layered coding transport (LCT) building block (not shown). Al so FEC
bui | di ng bl ocks can optionally be used. FLUTE protocol |ayer together with
NACK nmessages is intended to provide reliable data bl ock transm ssion from
the sending device 10 to the receiving device 15 20. This protocol
architecture can be used for one-to-nmany fransm ssion (for both one-to-nany
"first transm ssions” as well as one-to-many re-transm ssions).
Alternatively, in an enbodinent a TCP | ayer can be used instead of the ubP

| ayer (see Fig applies for the a separa

poi nt t 0- poi nt li{fag}béiﬁé b?gpshgss flglﬁb é’fl“éd’s bﬁ%"i‘s‘?“@ﬂ’f%ﬁ}s‘éd"? % @ t 0- one
(i.e., point- todqnuﬁentc)acir ﬁbdfkaB&nfksabmjﬁeseﬁecSWa&itloﬂﬂlceémgils)fzﬁMSeﬂh encod-
retransmssmn ater in this descrip In the

fol | owi ng, di ffrgrgr% °cé§8t§f1‘$éﬁ§§ o ég’é‘}a\/’elP t’t‘r(9 ingisates 9“’&]1%81%003*3 #YE%lHg
packets (or 25 chxheoﬂ:krs)hel Byt seatdath pather(er Blotk)t Wie FBidIAES o heandief i ng

t he FLUTE s urce k. or encgg ng synmbol (and, as a result, one or a
series of p cké’feg o qRIAL(F-8e on nmethod A 10 (Transnission Object

I dentifier). Typi cal ly, it is the sending device that generates this

i nformation vvhgl e téﬁn@ mtting. F@%I’qﬁotﬁackets The information i s contained
in ALC/ FLUTE patsRet USRS & 1 ORE! HEENIBCHIg i ACFEEICE GYithi & gfBr f or ned
on t he basis obodilentIBhhaiseitdtn. ESlordiag wvelid elﬁﬁod?fﬁeﬁthﬁae%toﬁl sl B file

(i.e., the URI, of thedatgllvered file), file parameters (file | ength and the
encryption codBREY evice 1@ apfl Shersriving doyiqer IrRompEsEs ARAPt he

bl ocking 10 plication layer, RLUTE p10t0001 layer, UDP and IP layers and lower layers. FLUTE
protocol layer is built on top of ALC protocol instantiation of the layered coding

transport (LCT) building block (not shown). Also FEC building blocks can optionally

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  session (here: TCP session) is used for one-to-one (ie., poini-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



10 paraneters (maxi mum source bl ock | ength, encoding synbol |ength and the
file length). The information is taken froma FDT (File Description Table)
or simlar, which contains these paraneters/information. The information is
typically carried as a separate object by the FLUTE session. 15 As can be
seen, both identification nmethods A and B make use of a bl ock nunber and an
encodi ng identifier and, additionally certain other identification
information. ldentification method A usesgdetails directly obtainable from
the session itself (here: FLUTE session), whereas identification nethod B
uses also other information (e.g., information on the delivered file). 20
ere are the follow ng, two

| ndependent | y the identification nethod, .the \
possibilities ﬁ)mrbsgﬁsgpm?%&%ﬂﬁeégJé’r’ffaqg'ei-tt‘srtghﬁﬁd%idﬁﬂ?e WRLEePYRE i on
met hod A 25 FLigfEnagss iwdile i fansisithef BLUTBgatketd. I'BRS HifGRlatth (9 Sorlidi@dasi SSi on

may be effecte 1Lt D0, the same (ongoing) FLUTE session or in a separate
FLUTE sessi on) M@% getﬁay be based on point-to-point or
poi nt-to-nultipoint transm ssion. 11 Re-transm ssion nethod B Using a

Separate se SiPE fgr ,re-t&aﬂém ssion with a nethod other than FLUTE, e.g.,
HTTP, SM5, HP, i : . The nethod may be based on point-to-point or

S5point-to-nmultipoint transm ssion. Accordingly, the two different
i dentification methods and _the use of FLUTE or_anot her protocol for the

re-transm ssi offCHEANRIES PPEUMeAPR fhertapie oL WREPARIIAIARE o rs Welbat o e By and
re-transnittings gk alesi.c.l thelUrl shaRd bdlivert ifld), HRIPAnRLNEN Rn@Rdnd the
re-transm ssi on using nethod A . .
encryption code (such as MD5 code), the blocking algorithim used and the blocking
10 parameters (maximum source block length, encoding symbol length and the file
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  As can 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 direcily 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



2. ldentification using nmethod B and re-transm ssion using nethod B; 3.

I dentification using nethod A and re-transm ssion using nmethod B; and 4.

I dentification using nmethod B and re-transm ssion using nethod A 15 The
above assunes that during transm ssion, each encodi ng synbol is contained
wi thin one and only one packet. However, if nultiple encoding synbols are

i ncluded within the sane packet or if a single encoding synbol is spread
over nultiple packets, then the encodingjisynbol (and the part of the packet
cont ai ni ng an encodi ng synbol 20 or the series of packets containing a

si ngl e encodi ng synbol respectively) needs to be appropriately identified.
The first conbppation §A+Aghid§§ consi dered useful in a situation in which
re- transm ssi desired on the sanme channel, using the sane
sender (or 25 server) information and within the sane FLUTE session, wthin
a short tinme span. The FLUTE sender can, .for, exanple, buffer_(or
temporarily stores 2Pty sesEpRIor dfffepapsiaaith W“?rg%foﬁ otﬂ%é ﬂ’l‘aé?slfl‘IgTEmer&rt es. If
a re-transm ssHOTPSMSEBYP, (SMACKPRA &t VEIR Mbthbd Mal bk Sadel R fRRF- k@ Point & S

met hod is g,_ﬁpl i ca%bl e. .. 12 buffering all the long-terminformation about
transm ssi ohs WIFRGHYROIE HAWPEIY ght be i nfeasible 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
transni ssi on i‘%‘f"B Y ‘?twmglgfe’?éﬂ‘;@?ﬁfﬁﬁ?ﬁ“ ‘F’%‘aw eusef HdTRHentd 5

W th the ori gigdiRr parebefor (iR 18-trandiisNPodived folnBitieRn B RARSIGASEY didbhcast

Servi ce) servefr, alio call ed BM SC (Broadcast Miulticast - Service Centre)),
or, for exanpl'&NEERE - ERSAHMEPES Ser within an UMTS operator's networKk.
This servem can then retransmt the m ssing packets at a later tine. An
exanple of this js a server that retransmts m ssing packets over GPRS or
LTMIS at ni ghtl {ieeHcpH espasnsthadirsand rs-tpasmissonasingyaciebAper .

Re-transm ssi @n Kemifhtsh S hethddSt aif e SfantdiSsibd AN Th&RILH, session has
ended, or at gny randomtinme after that and before data 1s consunmed by the

recei vi ng devi c)étdQ’Giﬁ‘ﬁa@PWSH@rmﬁﬂ&da@é?ﬁed%?mié‘é@l wipg methadBaindg devi ce 10
Wi th r et ransnis SiaeRifcRiHAR kI Ind & MM IRNod Q6 s devi ces 20. The
i dea of hal\gl ng a separate repair server also appli€s to other embodiments.
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 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.

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



15 The follow ng steps illustrate an exenpl ary enbodi nent of the preceding:
1. The sending device 10 transmts one or nore files using a FLUTE sessi on.
2. At the end of the session, the receiving device 20 sends one or nore
NACK me, s20sage(s) for all packets that it did not receive. This MACK
nmessage 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

sessi on. 4. The newy created sesshgn is then closed at the sending
device 10 and at the re-25ceiving device 20. As an exanple relating to step
2 above, the follow ng nethod may be used to send NACK for data using
specific SBN and ESIs over HTTP: 13 Here SBN and ESI are the Source Bl ock
Number and Enc8efifaiige gl} iksolong-fsrmfinforypatipa abeut drangrpiasipys| diripg she sgssiontrpighte

negatively ackpowr&dgRtok Ih@%&ﬂi%%@g@di}l d ﬁHn'—lil;ll-ilﬁﬂg fehﬁ@diﬂx@ﬁea hete Arfy
nunber| . nps and the SBN and ESI “NACKed for are 123and 234, respegtlvely.
In the above HETYErqoied kgpaif pREVESIN jastdinmdy a separais serem (Rdtshow) isserfigueeds NACK

for SBN and R . sl : : : )
80 p /1 v 3. coom B P o, s servor may, for srample, be codReaiot o1 g g1
27, ES1=234-238with the qriginadisender {eacKen MEMY (MultimediseBloadnsg/M@BNS1 S@vice26 and
127 and ES! 23¢, 30 A% andd BREYE BloaBldiEimfilE? - SAARLNCLLISoP kS RATRED! €

for exanpl e:
be a separate server within an UMTS operator’s network. This server can then re-

transmit the missing packets at a later time. An example of this is a server that re-
transmits missing packets over GPRS or UMTS at night, when the GPRS (UMTS)
10 access may be cheaper. Re-transmission can also start just after the transmission ses-
sion has ended, or at any random time after that and before dafa is consumed by the
réceiving device 20, in order to avoid overloading the sending device 10 with re-
transmission 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:

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-
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 http:/iwwew. 3. com/greatmusic/numberl mp3 ?mbms-rel6-flute-repair &SBN=123; ES1=234,



a) SBN; ESI _list (e.g., ...&SBN=123; ESI =234, 236,238) (a |list of mssing ESIs
within the same SBN) b) SBN; all _synbols (e.g., ...&SBN=123) 15(all ESIs

bel ongings to SBN 123 are missing) c) SBN-range;all _synbols (e.g.,

... &SBN=123-129) (all ESIs belonging to the SBN range 123-129 are m ssi ng)
d) "non-contiguous ranges" d.1l) (e.g&SEN=123; ESI =234- 4- SBN=200; ESI =23)
20(ES! 234 belonging to SBN 123 and ES! 23 bel onging to SBN 200 are
mssing), or d.2) (...&SBN=123-129+SBN=2QQ; ESI =23- 59+SBN=200; ESI =101) (al
ESIs bel ongings to the SBN range 123-129 ‘and all the E ,SIs in the range
23-59 belongings to the SBN 200 and the ES!' 101 belonglng to the SBN 200

are m ssing). 25 It 1s OSSIb|e that a NACK contains a request for
retransni ssi ont8 B 2gf Erbpie Yyadraes Block Nugnhep ped Eﬂqﬂidéligéit‘“tlob D wEthede al |

packet reques"ﬁmisrbtf%@{ﬂé'tﬁ!ﬂ'af‘e WAL a%gsmhéwiwg( (e k! ﬁ%%ﬁ@eh} &A ﬂ%' | ably

over the network channel. O herw se, et's can be requested

across sever al filRmaps here is numberl mps and the SBN and ESI NACKed for are 123 and 234,
respectively. In the above HTTP query, the SBN and ESI fields can also be used to

5 NACK for SBN and ESI ranges. For instance,

huprfwww.3.com/greaimusic/nimberl mp3 mbms-rel6-flute-repair &SBN=123& 126 &127;ES51=234-238.

The above NACKs for file numberl.mp3, SBN 123, 126 and 127 and ESI 234 to 238.

10 Several other such combinations are possible, for example:

a) SBN: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., ...&8BN=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;ESI=234+SBN=200;ES1=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;ES]=23-59+SBN=200;ES1=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).
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. Qtherwise, all the packets can be
requested across several NACKs.
30



14 The foll ow ng descri bes yet another enbodi mrent of the invention for
mtransmtting packets that have been m ssed during a certain FLUTE
session. This enbodi ment is independent of the preceding four
identification/re-transm ssion conbinations. 5 In this enbodi nrent the FLUTE
session context (SBN, PSI, TSI and TO) are stored for |ater non-FLUTE use.
This context can then be used to transmt data using a non-FLUTE nethod. To
implenent this, it is considered useful Hg have an identifier, e.g., a

mul ticast 1D, which identifies the 'session context' uniquely. 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
t hat al t hough Thefollewing dnsnibesyed anotkarieatbodiswdt ¢fcthe inventiondosgrieanemitiing t he
combi nation metlpd, foARREHLRCH: A hidl o gl Prits il SEaRM A, [eoar d
to the storage of session In ormatione 17 an embodi men , the session

i nformati on i sind¢pondedt dithbpetedingdowdaditifigattbeire-trensanisgionlvembigatiingi ng devi ce
and is communi cat ed between the sendi ng device and receiving device outside
of a FLUTE 15session. According to yet another enbodi nent of the invention,
t he receivihg bekisemba2dimentathd €L U Ramssioml @uteat (SBN, tHIE THaké (TOI) hattorded

re-transmtti al cul, t he, byte. ran (;of. 1 oriainal object
(ransnicred byt KR eERERHER ol e ol P TRerl R psbd B, Pl A BB £y o 1
t hi s enbodi merfLUTEseBBN ToncpkESlentcthis, i é&s cosgderedusefvbto Ideadn identidier, €12., aThe

recei ving device,.se . ssage for the not-receiyed byte ranges. It
| possi b o't HETIERGRY, Thieh il B° pirraen SRl VieRhn RS ier I n
response to tHerdNASK feressiaple, bet dilahs tlediiffegs dittie smsiddconhitiadan Sorintssudidye byt e
ranges fromthe original object.. | ea e r.anges, the receiyving
GovPoe 10 Rhy Rt Bo SRletlong R bE RS bl o BESE sl Pesiag g
request them tiedBeré 8-thd sansastit e@.colbinatial hetho@ Hldediib®indarlef, thdreisi andignt i on,
t he m ssing redundant, rather, than squrce, .encodij ng, synbols. of source
bl'ock (%) ace SRS PHLFEBAS Sl ApTecot St o SRR It AHOR B DA sent
from recei vi ngigheifoersiodQs sred & doktpthd eatiddRsdelile Ghdiik @ecdBynp2diviee andise t han
commifnicated between the sending device and receiving device outside of &
one sendi ng devi C?P arg t hus hased..on redungant SQQ?OJ S Tlal S S%ESH[E

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. 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 particulaily applicable to systematic FEC schemes where only encoded “redundant



is particularly applicable to systemati c FEC schenes where only encoded
"redundant 15 synbol s" are transmtted and unencoded "source synbol s" are
not and, typically, a certain threshold nunber of redundant encodi ng
synbol s of each source bl ock are needed to conplete the source bl ocks and
thus reconstruct the file. 5 For instance, in an exenplary FEC schene the
case may be that there are 1000 synbols transmtted by the sending device,
for each source block, and exactly 500 issthe threshold nunber required to
be received by the receiving device to conplete (or correctly perform the
delivery of the file. However, in this exenplary case, the receiving device
gets only 490 sy l,s (assuming that only encoding synbols froma single 10
source bl ock aP¥EhAss Fhgansmitiednd divaiyod pige SyEhes edre gl ande tipicallplocks

are mssing, theaid h\ﬁésﬁ&h|n‘ambélgofcz%h&idhﬁ_tén@éﬁiﬁ?@ﬂﬁb&l@o@@acﬁ%Bﬁz’éégloek'tar- or
each source block that has synmbol s m ssi gg‘% n such a scenario, there are

the fol | owi ng H&8% icppletsshiwouecs blgsiss andibs reeasteist etk of each file: 15I.
The receiving device identifies the m ssing synbols; the receiving device
wor ks out how pany are enough to conplete the block; the receiving device
NACKs for a subydistasretinan grepaniany bime {he saggraxtty theiisreee 1009 sym-he

sendi ng devi cepdieRaRASddNESRe SHERR!dBvice, for cack &g%& ' ¥
identifies the m ssing synbo?_s; Tge P(_:e%e{i)lv?aﬁgso -el:%./b?%lg Cﬁ%xggsﬁg?q 19?}]%

m ssi ng synbol Wreshqld neabatirenyired ipi keareqeined iy shealereivihg deviesytorbarnplete (& cofFhe
receiving deviegyy slethf e 455 L Sops Lyl ng . dexi ce NACKs
all the mssin _syynbol sj: tﬁeeﬁ@g’ndg: ng 1?[33/%%@%1?% %%Pﬁlﬁ@%h%hﬁgl%?gn nough
to conpl ete t heevisE @k, onl 890G exmetiotsy(asiapingethatedrdy escading uymibels dforma singieg
symbol s ( nigrbesliRg pideR QHIRisking gi gﬁ ' t yaRe! s, 25
4. The receingg deJ?ce acgﬁg ’e§$§§& &@%@ #ﬁ%?gggéfgggms&%%gfgfﬁgﬁe

sendi ng de- viies theicthe ifelloming ¢ndcutation inergls sy hb okrged oltdorsenil sovgeedtdodketbatr esends,
ail these sy L Yi Vi t ecej . s; the
endi ng devi cant Spe? el Shl el BRAE re Ol BB IR s ot
how many are eppligler saprasdigskef each ffide: bl ock; the sending device selects a
subset of m ssing synbols (nunbering "enough"); 30 the sending device

resends these synbols.
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 (ACKs) the received symbols; the sending de-
vice identifies the missing symbols; the sending device resends all these symbols.
3. The receiving device ACKs the received symbols; the sending device identifies the
missing symbols; the seading 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.



16 The selection of conbining NACKs (or ACKs) so that nore than one
synbol, nore than one source block and/or nore than one file are referenced
in each NACK is a nmatter of per application optimzation. 5 The definition
of "enough" synbols may be exactly the nunber required to conplete the

t hreshol d nunmber (10 out of 510 in the above exanple) especially when the
repair can be effected reliably by sonme other neans (like TCP transport),
or may be nore than that to allow for | osses on the link (e.g., in the
exanpl e above 51% of synbols were lost, so if the same communi cati ons
channel were to be used again one could 10 expect sonet hi ng simlar, so
maybe it would be nore appropriate to resend 10*(100/51) = 20 synbol S.

Al so, an addi tlr%‘ﬁéFle%t’é’f‘é’WWﬁgF’@ErN s {96 Addere o (hat grore then efesatymiph InoBr st
errors), so if thddiheWehiBe gIo@lyﬁrxm&slno&r?ﬁaﬂ &'8%1@%' lgfe'ié?lg In é%ﬁ Rtk sydrool s
even though only 10 need to "get through Both this multiplier ere:
"100/51") and %&ﬁrﬁﬁf‘mﬁb‘?a@%%tl@aﬁmassune uni form packet loss (as in
those exanpl es) or de- 15 pend on the loss pattern of the original

transm ssion. For exanple, a sending device can analyse the distribution of
| ost synbol § arfée definitiongd enayehi- symibblsmeny(he. eyactly th@nmbﬁjtweeésomombtﬂar e
often | ost app 20
synbol s) addi t:i %I@?&ogdn%] HP)S{ E:lg\r?% ‘yfﬁgérg ir?JJe"s%)u Kgaﬁl ﬁg%gl( ﬂfc?ieg%gl nin
t his exanpl e). czzobeaféectedrrclwéky lyx somys| whaxondads ﬁz:ket"fFQH trafsp@t) mdmmt bé yioreg sai d
t hreshol d nunb R f [ & the
file, the rece?%?ﬂ%tgg%ll ce g(llao'é 9"“%@{@? qhg@s(%x% H:Jb g%/%%%%g |bn°tglg fo

the re-transm ¥siednastoso if h&@nmmommasonsm@tsbwdmng bdswttganayner@mkhd

t hese synbghs h C eqr [ 5 alternatjve
met hod, thgbse@)glle%\tggac([%w %éﬁ # %ﬁsagj%r eﬁelé’tﬁgf Qélféren%g %ln%teo{n fRe" ile(s)
and source bl oleﬂé‘ilﬂestbnlg ﬁbo,takmﬁmmbailssfe&nmaugm ey be rided (¢.Hewe
synbols. This e it d nd € ir_server
functionality !E gV(ﬁlrlgecou q(ilg &ai?hgsswgljsgs?’i ﬁ'lbo% 81?3 S{I fict’ Eer ver
equi pnent .  17bdiasvendinmigh enﬂyzlgmeexmb gétsyrouglﬁ eB shhrthis ngxltcbdmr &he:et ﬁmnls 1
re-transmts opl.y ol-s_or nsm

m ssi ng symnbol @d hﬁgﬂti&f ?%gssslﬁ%%%mfom’bpeac%‘% I&ss ke s?s§ %c‘ﬁ%s "Eé?ﬁ)m s or
new y FEC- Encopted os;ﬂndatmlsspatlamqofaﬁdbngmaﬂ ttaﬂsmilmoﬂ eFot bﬁcmgm &ssemding dasvure,epal r)

dent: 1yi ng syPBATAVETRE BsBthoEEy bERS kB gt e for Bt pdCEanget i n
file, and/or td&a_utw_esymbaieaxbloﬁnkmst dpprasirhacly ppi é\@ﬁbl(}ésylnfbotsh&leﬂ@@ﬁ& &%1
symbol s are SLg {Jércfoesgztnb}}loj a‘tﬁ%ﬂonzﬁ yrni)o § c:gg t?es%lldggd Prggu?tinrgauq sym{;cﬁsmagbagnoicl;;ks'

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



10 It has been described that point-to-point or point-to-mnultipoint

transm ssion can be used for re-transmtting m ssing packets. A clarifying
enbodi ment is directed to point-to-nultipoint re-transm ssion (or repair).
In this enbodi nent, each receiving device concerned sends a negative
acknow edgenent (NACK) nessage to the sendi ng device over a point-to-point
connection (or session). Depending on the nunber and/or 15 content of NACKs
received at the sending device, the sendifng device makes a decision; 1)
whet her 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) usi ng]ila point-to-multipoint connection (that 20is, nulticast or
broadcast or sPFir§egivpd 499 syamboly. g%leﬁe?%dedfceﬁ%éﬁvﬁwlamw&lgémammm

requests rel atgehbhR &rfﬂ@umﬁﬁts RiSkd 80 RASKE S Fnbdid) The SC R ARIh QhyORHEDE NOre
desirable. In this way, wth one single retransmssion, it iIs p055|ble to

make nultiple Rré@%%aéhedﬁéﬁh?lﬁ §r pgvdy S engadsdpyne®ls. 25 Figure 3 shows a
system and details of a receiving device in accordance with an enbodi nent
of the invention. The system conprises the sending device 10 a transm ssion
networ k 30,5 e.l§ addifipn Fq:%ﬁéft-wmlsmoﬂé‘?rd’@mﬁ requess.ertTap Fiecivingwderiet(ste

network or a CQERhNEiQR) Pased dnl id&HaAR s bMs! 15\13 Bfest ﬁ'%k’ lsb’éc?fgbn@@ltr}ﬂ\@%k etc.

and the receiving device 3020. T e r'ecel'vi ng device can be a cellul ar
t el ephone, a duteatapgasén fils) apleribeir spupasrblocks rfals igliepplicalle #dhe weeimd ym-a

Bl uet oot h devi A8V G6r simlar wreless
devi ce. The dek\so%caé |1nc dudggoggﬂe%?§%rﬁ%pw95%§ H&%bl&gs processor 22, an
operating system 23, application programs 24, a netvvork interface 25 and an

| denti i caly ony; fadWeeK d'%?c%é’d‘hﬁ[‘k%ﬁt to Tt P LS Y- mﬂﬁ?&ﬁ%rﬁsrr@s&fbﬂ%%@t es the

processor 22, operatlng syst em appl ircation pfo
i dentificati ornsal SorNATnsrpittirgnimissing packedd | 4o slarieng dmlbotﬂlfmmatsi direcipfl tdat a

packets and transe Eﬁlh{?’ﬁ‘é‘ﬁé‘?’%@‘gﬁgﬁ“‘ b(ﬂ P 1h mﬁa a?—[ﬂg{hﬁgnp %Xéhcx%cél%nlﬁr,he

response to nissing or |n a rangm ssi on
device 20 is daleliee c@cwmndmm@aﬂxqmlmdvée@emmtrﬁmﬂf& impesag@tocthelseoding r

devices via t eh 4 shows
a sendi ng dev:bg‘é@%') I n%g%lg%)r" %Jéﬁcgn%%flﬁpg g @d réﬁe%mgg n ﬂﬁce}mﬁ?\%}{ﬁl?{ on. The
sendi ng de¥i ceodintodMNAEKs feocivakattid ending dﬂﬁt@;ﬂhd(sesémg devigr makey asiectabl e
devi ce |ntend§% for file (or nedia) delivery. The device 10 includes an
i nternal nenory 11 a processor 12, an operating system 13, application
progranms 14, 4) melatmnr Ko isartdethé amesxﬂ@blackls)asepsrmasnmwclorec&vmg dev@esingsi on
mechani sm 16. The,| tern? %

point-to-poin connecuon ), 0

2) whether to send the missing block(s) using a point-to-multipoint connection (that

20 is, multicast 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



15 accommodat es the processor 12, operating system 13 and application
progranms 14. The transm ssion & re-transm ssion nmechanism 16 enabl es the
transm ssion of data packets and re-transm ssion of data packets in
response to NACKs received fromthe receiving device 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. 20 Procedures relating to
identification of m ssed data packets anqgre-transnissions t her eof can be

i npl enented by software. A conputer program product conprising program code
stored in the receiving device 20 and run in the processor 22 can be used

to i nmplenent the procedures at the receivi g{g@encj of the transm ssion
session, 25 whépdaswiclessticer The deyierdOopdudrstan deiaspl Bemeryptlod PEAsPSOIde
stored in the sending.fdfy 1LRm S, APdichtith HBebiiE T PREFSA infefra&Ps Bfy 45ed to
i mpl ement the proce q?e@/a?t& the’t?%ﬁ:sﬁnl(]s}'t%i%g gn T19 Asm%g[sa becone cl ear
based on the pHepdignier &t NASKS megkavipn ROal howterpdl anonery hsedosynesiates theni ssed

data in the fo j S I QSe § 1. i ' -
information re I{'gr idr%gzi %&ﬁﬁ{ngg negl g%%i%@%%@ﬁi’%%ﬂa%g%aeg%ﬂ?%%e
sendi ng devd ceNARE mpehaniaglo enablec di idedtifigatioh of data drelgtsdaditwestpipditn of a
short tine fra {4 ﬁﬁl!g' t e- 1§ A SS] S
out si de of theﬁg&FFSivéﬁgamF{?Lﬁésées |§)e§/gc|enfb Tk O’?‘%Zi/g ITV\xfeﬁrglqle]gzolrri glnggﬁli%%&
transmitted. Thipgsnra datatreninassiasn Theagevineiris aldé togeoRinhiificater withsthn gerslimgt her

transm ssion hado a&&tﬁ&“&%\fﬁés ﬁ?@eﬂ%\@%{-ﬁiﬁ%ﬁﬁé%&%d%%%ﬂwﬁ%ﬁ of the
i nvention provide are: met hod of 1 dentiTying (contiguous oOr
non-conti guous) m ssing blocks (or packets) uniquely 15 A nethod of

| dent 11 gy m 5409 BbOFKSel RABKS B cBbraflE s BBRLE o b B OV

tion. The sending device 10 can be, for example, a network server or any suitable de-
vice intended for file {or media) delivery. The device 10 includes an internal memory
11, a processor 12, an operating system 13, application programs 14, a network inter-
face 15 and a transmission & re-transmission mechanism 16. The intermal memory 11

15  accommodates the processor 12, operafing 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.



A nethod of identifying and re-transmtting m ssing blocks (or packets)
over a nunber of transm ssion protocols. The ability to re-transmtt

m ssing packets at a suitable tinme. Were the suitable 20tinme is chosen
usi ng a nunber of possible criteria (such as avail abl e bandw dt h, cheaper
carrier, etc.) The ability to re-transmt the m ssing packets reliably (if
the underlying transport protocol is reliable) and with a single repair
transfer session. 25 Accordingly, enbodi ngnts of the invention presents

met hods for identifying and sendi ng negative acknow edgenent ( NACK)
messages for mssed blocks either within or outside a one-to-nmany nulticast

sessi on. Particul ar i nplenmentations and enbodi nents of the invention
have been descPbad. bacpmgriagr chagagh opothgy presedigs. $lip | raseevork tallewarthe tprat t he

i nvention is ngﬁnsﬁgékhlopﬁﬁgcdt&tgg%yéoﬁo‘plfngts&gmgdgbodl nments presented above,
but that it can be inplenmented in other enbodinents 20 using equival ent

means W t hout devi ati ng fromthe characteristics of the i nvent | on The

scope of the i QVQWH{ g,s§w§ %F hg%]ét Lh&t gd nﬁé{rrﬁalﬂgttl gér%rmgdg%efg p

21 CLAIMS 1. A net ifvery 1n o many
transmi ssi of, t hds stk dveidnbleoatphd sindigg dev1ce and the NACK is received by thc scndmg

device within a short time frame.

« When it is required to re-transmit missing packets outside of the original FLUTE
session in which they were originally transmitted. This re-transmission may occur
using FLLUTE or using another transmission method.

10
Some of the advantages that embodiments of the invention provide are:

* A method of identifying (contiguous or non-contiguous) missing blocks (or pack-
ets) uniquely
15 e 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 fransmission protocols.
* 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, efc.)
o 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



transferring one or nore data blocks of a file froma sender to at |east
one receiver; identifying a data block of said file that is
expected to be received but not received at all or incorrectly received at
the receiver, said identifying said data block is perfornmed on the basis of
a bl ock nunber, an encoding identifier and other identification
information, including information of the file, wherein said information of
the file includes at |east one of uniforgyresource identifier of the file
and file paraneters; and taking action t0 re-transmt said data bl ock. 2.
The met hod of claim 1, wherein said other identification information
conprises a set of session parameters. 3. The nmethod of claim1, wherein
sai d ot her i dewsiig ¢quistaleonmafsorithert devizsiogprdns 8w dataeiangics 98 ﬂmnmﬁe@t
identifier. im d protoco
directed to f.TJé]sgeéEev@%“‘g%g‘?‘ %I’?I Er?sélc g‘“ﬁjtﬁe%ﬁgﬁ 3%{3 gngﬁcapabl e of
one-to-many transm ssion scenario is used. 5. The nethod of claim4,
wherein said protocol is File Delivery, over Unidirectional Transport and
sai d bl ock nunber is a source block nunber, said encoding identifier is a
encodi ng synbol identifier, a set of session paraneters to be used in
identification are selected froma group consisting of: a source address, a
destination address and a transm ssion session identifier, and wherein a
transm ssion object identifier as defined by File Delivery over

Uni directional Transport is used in the identification. 6. The nethod of
claim1, wherein said other identification information conprises bl ocking
information. 7. The nethod of claim 11, wherein a session-based protocol
directed to file delivery over unidirectional transport and capabl e of
one-to-many transm ssion scenario is used. 8 The nethod of claim?7,
wherein said protocol is File Delivery over Unidirectional Transport and
said block 22 nunber is a source block nunber, said encoding identifier is
a encodi ng synbol identifier, and said file paraneters i nclude at | east one
of file length and encryption code, and wherein bl ocking information to be
used in identification is selected froma group consisting of: a bl ocking
al gorithm used and bl ocki ng paraneters, encoding synbol length and file

|l ength. 9. The nethod of claim1l, wherein the nethod conprises providing a
session between the sender and the receiver for data block transm ssion in
using a protocol, directed to transm ssion in one-to-many scenari o.



10. The method of claim1l, wherein said taking action to re-transmt said
data bl ock conprises sending a negative acknow edgenent nessage fromthe
receiver to the sender. 11. The nmethod of claim 10, wherein file delivery
is inmplenented in a first session and sai d negative acknow edgenent nessage
causes re-transm ssion to occur during the sane first session. 12. The

met hod of claim 10, wherein file delivery is inplemented in a first session
and said negative acknowl edgenent nessage causes re-transm ssion to occur
during a session other than the first session. 13. The nmethod of claim 12,
wherein said other session is a session established after said first
session has expired. 14. The nethod of claim 10, wherein said negative
acknow edgenent nessage conprises aciagyQsSt to retransmit one or nore data
bl ocks or packets. 15. The net hod OF_ET§TH114, wherein said negative
acknow edgerment nessage is transmitted in the end of a transm ssion

Sess| 0N ol fo Eiftaeli sy iR GKPAM & Qﬂémhe-{sﬁﬁaﬁﬁ%ns%hﬁi%hf% M8héll @ ﬁ§m f a new
session in order to performre- ransnls§ton of nlsse bl ocks, he

met hod of cl aitfAnsferripgencar mots daadlocksipta bl fenpt 2 segdeg fant StPBer"e‘Feé‘Fér use. 17.

The nethod of 1Qé1ﬁ|f)ﬁi&g1§dat%%a€bﬂsa$cﬁﬁﬁ tﬁﬁﬁ§b®@ct@&m&xkcéi@ﬁ%t B8R FedeR e bil 411 &rs
within the sessian, Eﬁﬁ? encodi n

ifie ansm ses
i dent i f inegrrectin pregivedal therreceiepy ﬁgﬁsb%(eéeg’lqg&éﬂtff el iy Berped ia%%&eﬁﬁ ockr
uni quel yunt@e ini efnwdm idegifeeasd oMercidaitizichtiont IﬁﬁhﬁatloB,Bin&l%de'hﬁ'omhbmdf mfe filk,ai m
1, mhere n.ini. tran s |on ks |s erfor
el | ver JrggB Pt Ty el O Uil aRpine PR st Suffeisda e
perfornpﬂmnﬂakhﬂdsane or dlfferent File Delivery over Unidirectiona
Transport sessian or. a&ne4n£mnns£§&%%bk% The nmethod of claim1, wherein a

CL1 .
negative acknov&e%@é nt “nessage 1s sent froma set of receivers to the
sender over a point-to-point session, and a retransnlssion is performnmed

g\élegz se Olél?et[hod of HUI' H %ﬁér%% sasi&\ §tﬁér9@ent1§%hon 19 oﬂ 9(911 ses a S orpsé:lﬁglgn %ﬁe@%ﬁo f

S CET T s an one recel
claiml, wherein re- transn155|on is performed by unlcast transm ssi on.

3. The method of claim 1, wherein said other identification information comprises a fransmission 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 ¢laim 4, wherein said protocol is File Delivery over Unidirectional Transpert and said block
number is a source block number, said encoding identifier is a encoding symbol identifier, a set of session
parameters to be used in identification are selected from a group consisting of: a source address, a destination
address and a transmission session identifier, and wherein a transmission object identifier as defined by File

Delivery over Unidirectional Transport is used in the identification.
6. The method of claim 1, wherein said other identification information comprises blocking information.

7. 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.

8. The method of claim 7, wherein said protocol is File Delivery over Unidirectional Transport and said block



22. An apparatus conpri sing: a receiver for receiving one or nore
data blocks of a file froma sender in a system capabl e of one-to-many
transm ssi on; an identification and negative acknow edgenent
mechani sm for identifying a data block of said file that is expected to be
recei ved but not received at all or incorrectly received, configured for
identification of said data block on the basis of a block nunber, an
encodi ng identifier and other identifpgation information, including
information of the file, wherein said information of the file includes at

| east one of uniformresource identifier of the file and file paraneters,
and a prwthes isor sayesa filagl muelbdrovaid enipdieg wentifignisi nengpdieg sympol iergidier, and said file

re-tr an%&r?ﬁclﬂﬁe é%ag dﬁ@?{)?‘ﬁglltgl%ht and %ncrﬁ?i%n @&E?ﬁrﬁt\#}ﬁre‘i}; blﬁékﬁig%fg%mﬁm%r @in

sai d ot identification information conprises a set of session i
par anet &sed in Mentifigionaisslesteds &roms 2 @roap rpeoepstingyeli rae Placking #leesithp used and blocking

i dent i f hahdid) ehddfiff SRivoPBngIPMAHISeSrid t ransm ssion object identifier. 25.
The apparatus of claim 22, wherein said other identification informtion

conprises blocking . information. 26. A nenory stored with program code
ex gg%t aB*IeemﬁbOdaOfpfa%‘e’s Sthereinthe meghodcomprseyy Q%E‘E’gfao?e“ﬂ?“l 'ée“g“éfli %?393‘1* [ng, the
syst em gaaah ke dath bloEErdnSmisidtyin LRSS, Airected?d triv@mistiatl & ohg-td-Meny seaatisoli Ng
device to receive one or nore data blocks of a file froma sender

for identifying a data block of said file that is expected to be received
but ot THeeg@hateer elimal, wiRkein BAOrAKBQ dcion RCRitwadnit sAd dath bk ichbyprivgs peadihgramed

on the basis aof a bl ock nunbe n encodi identifier and ot her

i dent i f EAYY° ﬁ‘“f’ﬁ’feg%eﬁﬁfl‘i%‘ﬁfag?fﬁ%‘]‘ﬂtﬁi“%“’f"ﬁ?g’gﬁ%&%ﬁ’On of the file, wherein said
information of the file includes at | east one of uniformresource

i denti. f Tler method lo@ cfairh d0amdlerkin| file pdeliempetieispleraentkd fhoa frausssivg dnidesaide gegptineng

device [o.&¢ go%e%gntt im(o:?:snsaéencau(ljslé:sgI Rlirah P GRS ocrc:Sr-cﬁlFigé]tﬁma%ifﬁﬁ sQliopal d data bl ock.

12. The method of claim 10, wherein file delivery is implemented in a first session and said negative

acknowledgement message causes re-transmission to occur during a session other than the first session.

13. The method of claim 12, wherein said other session is a session established after said first session has

expired.

14. The method of claim 10, wherein said negative acknowledgement message comprises a request to re-

transmit one or more data blocks or packets.

15. The method of claim 14, 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.

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

17. The method of claim 16, wherein said session context comprises identifiers within the session, an encoding
symbol identifier, a transmission session identifier, and a transmission object identifier, as well as a identifier

uniquely identifying the session context itself.



27. An apparatus conpri sing: a transm ssion nechani sm for
transmtting one or nore data blocks of a file to at | east one receiver in
a system capabl e of one-to-nmany transm ssion; and a

re-transm ssion nechanismfor re-transmtting a data block of said file
that is 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 bl ock nunber, an encoding hglentifier and other identification
information, including information of the file wherein said information of
the file includes at |east one of uniformresource identifier of the file
and file paraneters. 28. A nenory stored with program code executable by a
PrOCESSHI. ljn‘g{?& (?fec@a%r],g wqgr\éfnqﬁitiglq;angl#lﬂsﬁoxggﬂ daYai1¥ekb s ]%ri%ﬁﬁédqmé(ﬁgﬁlli%@fover
one-10-NMaNy transm Ssi on: or causing the 'sending device to

t r ansmi Unidmestional Franeporicsessiop|apé kestrapbmigsiph [sepetformed i thg seme; qe diffsreat KiterDeliyery
for CausiehGniiieyRNAHAGARURR o tndiffs LB @ data block of said file
that is expected to be recelved but not received at all or incorrectly
received at the receiver, said data bl ock having been identified on the
basi ¥ oFhesmeshesiaf clyimrbarhereiina wgatgiarigioptpdenment BesSaga éf SR 3 866 AL ersIveRt P &5

i nf or MBeh @A ovdr ABbiHG PEint REBdIa0Rra@imikNM if pdrRrivdaek&iapombictndlipdiiteRtiban of
the file includes at |east one of uniformresource identifier of the file
and file paraneters. 29 A system capable of one-to-many transm ssion, the
syst€h Fhagjof gfaim 19, Wherein S%E%eé?r?d?‘i‘? O SUPREECONF %hﬁ'ﬂlP‘éedgcreB’Fr‘t ransferring
one or nore data blocks of a file froma sender to at |east one receiver,;
25 21. The metliddef tlgi@el, whercinoeHrargmission fs perfarciediby dnjoastgragndsaioa. bl ock of sai d
file that is expected to be received but not received at all or incorrectly
receiyved at the receiver, said identifying of said data bl ock on the basis
of aizbl ‘g%ﬁppﬁﬁapsg? ,pnasﬁlg'encodi ng identifier and other identification

i nformation, iawctaids fig récaivingroat pomomsfdatatbdocks dfe filpiromed sendenida $ysfeoraapableor of
the fi Ignei_tgglll%g%sﬁhssiogast one of uniformresource identifier of the file
and file paraneters, and; the sending device configured for taking action
to re-transni tansidéntifigation Aot oesativgacknyledggment medfaniegoridenifyig ardafanbleck of

ot her i i i i o Qr i i f | ReiPal 6L8 fand
o T NS e e R e g e 1

[
ot her | derttiontonat il A#fe Slashanothe dpipraf seflogk ppmgbrEnpR SpesHing pfiertifier and other
i dent i f {gektification information, including information of the file, wherein said information of the file includes at
least one of uniform resource identifier of the file and file parameters, and

a processor configured for taking action in order to cause re-transmission of said data block.

23. The apparatus of claim 22, wherein said other identification information comprises a set of session

parameters.

24. The apparatus of claim 22, wherein said other identification information comprises a transmission object

identifier.
25. The apparatus of claim 22, wherein said other identification information comprises blocking information.

26. A memory stored with program code executable by a processor in a receiving device for file delivery in a

system capable of one-to-many transmission:



32. The systemof claim 29, wherein said other identification information
conpri ses blocking informati on. 33. An apparatus conpri sing: nmeans
for receiving one or nore data blocks of a file froma sender in a system
capabl e of one-tomany transn ssion; means for identifying a data
bl ock of said file that is expected to be received but not received at al

or incorrectly received and, for identification of said data bl ock
on the basis of a block nunber, an enggding identifier and ot her
identification information, including information of the file, wherein said
information of the file includes at |east one of uniformresource

i dentifier of fohaufind the merivifg desicpterreasive onesor monaldatahieeksoffadile fremkia pepderct i on i n

order to cause, [ él%t{fye}l?gs Y dzﬁg {)l(())gl( &j saﬁ%iiléj thgtaig g‘xp%étgcf: t%'be received but not received at all or
incorrectly received, said identifying performed on the basis of a block number, an encoding identifier and
other identification information, including information of the file, wherein said information of the file
includes at least one of uniform resource identifier of the file and file parameters, and;
for causing the receiving device to take action in order to cause re-transmission of said data

block.

27. An apparatus comprising:
a transmission mechanism for transmitting one or more data blocks of a file to at least one
receiver in a system capable of one-to-many transmission; and
a re-transmission mechanism for re-transmitting a data block of said file that is 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 and other identification information, including
information of the file wherein said information of the file includes at least one of uniform resource

identifier of the file and file parameters.

28. A memory stored with program code executable by a processor in a sending device for file delivery in a
system capable of one-to-many transmission:
for causing the sending device to transmit one or more data blocks of a file to at least one
receiver; and
for causing the sending device to re-transmit a data block of said file that is 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 and other identification information, including
information of the file wherein said information of the file includes at least one of uniform resource

identifier of the file and file parameters.

29, A system capable of one-to-many transmission, the system comprising:
a sending device configured for transferring one or more data blocks of a file from a sender to at

least one receiver;
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the receiver configured for identifying a data block of said file that is expected to be received but
not received at all or incorrectly received at the receiver, said identifying of said data block on the basis of a
block number, an encoding identifier and other identification information, including information of the file,

wherein said information of the file includes at least one of uniform resource identifier of the file and file

parameters, and;
the sending device configured for taking action to re-transmit said data block.

30. The system of claim 29, wherein said other identification information comprises a set of session parameters

and a transmission object identifier.

31. The system of claim 29, wherein said other identification information comprises a transmission object

identifier.

32. The system of claim 29, wherein said other identification information comprises blocking information.

33. An apparatus comprising:

means for receiving one or more data blocks of a file from a sender in a system capable of one-to-
many transmission;

means for identifying a data block of said file that is expected to be received but not received at
all or incorrectly received and,

for identification of said data block on the basis of a block number, an encoding identifier and
other identification information, including information of the file, wherein said information of the file
includes at least one of uniform resource identifier of the file and file parameters, and;

means for taking action in order to cause re-transmission of said data block.



