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APPLI CATI ONS [ 0001] The present application clains the
benefit of prlorlty of a co-pending U. S. Provisiona
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and filed on January 20, 2004, the di sclosure of whi ch

is incorporated by reference herein in its entirety

for all purposes. BACKGROUND [ 0002] The present

i nvention r@RGSES{ElEIHIMCEWO RECATEMAPBRRICATIQNSN a

net wor k envi ronnment,. and nDreHFartlcularl to
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| ON"OF THE RELATED ART [ 0003] Data networks
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nt er.net to.trade off t n_.services

AoV S35 ahd Al TaBuary A ARG GG of which i
Ricopseasd bytiftrer@terdif uaité eftRety BRI purpbgsdi st ri bution
of content” (data) to a |large nunber of subscribers is
a conplicated problem Network systens that inplenent
mul ti cast or broadc Eﬁﬁh@gy can deliver data
over a Wi de area, hO%Z@%#éﬁ]l s difficult for the

S redefit nomionalielatesigbRerallig MASHtanE délalekylfnea wtwork environment,
delivery to a_ | arge nunber of receivers, [0004] Apon

EREMOECPATHEHIAYY. §@ Bigthods ARdiARPEEAMYSiO8 Opfimized delayesy of muflicast

r and/or repetition, where the
E@ﬁ?@ﬁ?uﬁgﬁg%%ggégé%hgggbrehand and coded such that
the |I|ikelihood of receptlon by all receiving
term nal s i | assune the
anount of ccGdrhg sis bring the
Prioka Rbividiys, Qlichra%ciﬁi;glés@ @oB‘rﬁﬁndﬁﬁsﬁ netoPBH RS WiBd Riternet, have
termnals to an acceptable value can be conputed in
todtyadeod] between mwed:wcustones@l fior @tsmgbal tsrrmeqlmnd@ers'am

AT e e A T
af gfbktriBeRPisaAlc@nippAtedBribfiin PREGF Rk bieeriathar 1|n§>1ement multicast or

transmtted and therefore cannot adjust for changing
Beoaflcast technnhenyt qa@rdghmaiatarmyr AaKide arRHeweRepHds fhlf It for the

g{}lsdglgt%s%b\éfabo gé%&g m‘g{ﬁ‘la oY ﬂél}/ve%szeglgg% d&%i of receivers.

PQImbic? e 4¢ hilliés’ used to address this prob]em are forward error correction

and/or repetition, where the content is processed beforehand and coded such that the

likelihood of reception by all receiving terminals is very high. These solutions assume
the amount of coding or repetition needed to bring the probability of reception P(r) over
a population of terminals to an acceptable value can be computed in advance.
Ultimately, these protocols require some amount of additional overhead in return for a
higher probability of delivery success.

However, these algorithms are implemented before the data is transmitted and
therefore cannot adjust for changing delivery conditions that may have either a positive

or negative impact on the delivery success. Thus, systems using these algorithms may
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2 be inefficient and waste val uabl e bandw dt h by
repeatedly transmtting data that already has been

wae@sesabul |y recei ved. [0006] Therefore, what PCEUS2004/041477

needed is a delivery systemfor use in a network
envi ronnent that delivers content to a | arge nunber

f.users to.provid esi.re evel of. servic ile
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optim ze the delivery of data transmtted in a
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mul ticast) transm ssion froma server to a plurality

of receiving termnals. The system provides a
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fioen 4 beev&ay aglbralig i édaivigy teprhiddisd Thetsheemgpadddeyra real-time
services and the overall| capacity of the systemis

idiearais st stiqabermmle phthgdlelivery paringmance (¢ e dnsmuidng data server.
%?Hﬁ@s&&epﬂegirﬁ%%n%ﬁg&q}% ﬁQ%FF}?@rfd{ﬁaH@e toHefbrmine when a
mul ti ap Ity O

cast transmssion to ura recei vi ng
tesiredriedes of ddpdve Basdwes athibvedathar exaoplpt the dataaenvenslops sending

Fiétgglgzﬁinéé %lgﬁ%ag %F%&icg%ggd %}Z%&Egeégvi g,]eg%%taﬁ 45 defined by the
askraw rigeaRnte VAL H@esuﬁﬂh@?ﬁﬁ%@i"v@gﬁqm%rlb usd @@ %hvédsbancéwidth to

transmtted to the server fromany term nal where th

pespdenghendatas serviges @nd e aviaeall dahacityaf khosysteaiysieereased.

val ue. Thus., t server receives real -ti.ne am ¢ .

& oyt epiiimen ] T By Fery RIS 8ty a5 Rp BN TREE e yalue in o
trfuBdRGaRi SiisMibsiohte a PRIrYIREy of $&8ivile @rminafsONUPdhisQbceksful data
determ ne whether to re-transmt the data, or stop the
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' h T :
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determ ne e ermne
tevsetveo frogeanyiterenihalsvlizeethe responerexdue is QRO than thee
enbodi nent, apparatus is provided for use in a server
@g(r{opvéquﬁ{n@n@%ﬁg t’]fj-nua, the sg‘ver rece?ves a real-t?me dynamic statistical

sample of the delivery performance of the transmission. The server uses this
information to determine whether to re-transmit the data, or stop the transmission if
enough terminals indicate that they have successfully received the data. Thus, the
server is able to efficiently determine when a predetermined level of service has been
achieved.

In one embodiment, apparatus is provided for use in a server to transmit data to a
plurality of receiving terminals. The apparatus comprises transmitting logic to transmit

the data and an acknowledgement value from the server to the plurality of receiving
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plurality of receiving term nals. The apparatus
conprises transmtting logic to transmt the data and
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acknowl edgenent val ue [0011] In one enbodi nent,
agipamdedgement Yalusvi ded for use in a receiving terninal
t Yy 0%8% Ehnge%{ %g‘ggrg‘%‘u nér%?%eﬁ Pordist l u£ %lcélt\/}/n q rmmal to receive
recelrving term a server.

dewrahSiaktet €6 & plirdlgy bDgiciving tegiaaly erotnhe sed&éra T&i&dippzﬁatus
acknow edgenent value transnitted fromthe server
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tmthaaclemrlcdgaglenmaimmal to receive data transnitted

tg a plurality. of ivin mnals froma, sery
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apparatus is praovided for use in a receiving termnal
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F g6 @Y ERBolifieRt, Apatatut A Provided ¥otluse iHEreRPRRHZAE M nal to receive

data transmitted to a plurality of receiving terminals from a server. The apparatus

comprises receiving logic to receive the data and an acknowledgement value transmitted
from the server, and wherein the receiving logic operates to detect a data reception
error. The apparatus also comprises generating logic to generate a random response
value, and processing logic to compare the response value to an acknowledgement
value. The apparatus also comprises transmitting logic to transmit a negative

acknowledgment signal to the server from the receiving terminal if a data reception



conprises receiving logic to receive the data and an
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data network that conprises one enbodi nent of a data
8\és1‘?r{1/’ery system [0017] FIG 2 shows a detailed
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DETAILED DESCRIPTION

[0022] The following detailed description describes embodiments of a data delivery system
that operate to efficiently deliver data from a transmitting server to a large number of
terminals. The system is suitable for use in any type of wired or wireless network,
including but not limited to, communication networks, public networks, such as the
Internet, private networks, such as virtual private networks (VPN), local area networks,
wide area networks, long haul network, or any other type of data network.

[0023] FIG. 1 shows a data network 100 that comprises one embodiment of a data delivery
system. The network 100 comprises a server 102, a data network 104, and terminals (1
thru N), as shown at 106. The data network 104 may be any type of wired or wireless

network that allows data to be transmitted from the server 102 to the terminals 106. The
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termnals. The systemis suitable for use in any type
of wwred or wreless network, including but not
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The WO égog/ 074191 PCT/ US2004/ 041477, .5 network 104
49 CEMPRGV Hes2 § SEBIRARAT Daf PHPRHLN ACINE Wigsieement value

y of the teymnals. 106 na ranspi ata or other . .
TPty ameack TH-<ia o84 alep@OSH e Alye Hge Higoeiving
enbodi nents, the delivery systemexploits the

SRFENNA FRoei ey ito Fof rampleisrkage dd A spripins datagid @dtant Yalpe Paths
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ipisaidebl e forward channels (fromserver to

term nals). For a selected system capacity, a

Prop@bictégtionast KieoydcREGEIRNEack &b dédving Bagiknal Uses 3 P .l Pelue to
Pack value is transmtted along with the data so that

dadbe waethenvommt td stknowhddge @ ewicessfulidata dedivesx drpheembodiment,

package 112 contains data and a Pack val ue. Paths 108

ehdhusteiving terimendl campares giedh cipfaluhe placklhogenttafed nrapdom response

the server 102 to the receiving termnals 106. [0025]

vplon (Petedlstermimeorhetlies op aetkiageknordedgsgbé data delivarygFor example,
erm.nal .us the  Pa t deci de whet h or__not
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value to a locally generated random response val ue

(tRh thoPsbktvaiue 11e onb einbedinent, mthe valuaPlkis gwhted ganttheP, ) value,
data delivery. For exanple, the relationship between
thee anakkreovRedgemhenhsgid R ck)ak trandngittad back to thieseevarildd. Asa

whet her . or ot to acknow ed .he data.delivery. Th

TRt oot B rebSune faming Bl 625 Wik cRaek vl o e
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greater than the Pack val ue t hen an acknow edgenent

shapmals. Fackiample.tas shewn i BYG.Ha e tewninpls 1s3randN ramsminthe
f e ¢ . O
Frrb e 07 Phefo URREABERNZ bt SR Bl Bl Ohporcd

bl pathk 1{0Ack) to the transmitting server 102 via the

avai | abl e reverse . channels. For exanple, as shown in.
FI'khe apknewledgement signals {/ick) trapsmpitiqdifromm e subset gf the receiving

terminals (i.e., terminals 1, 3, and N) form a statistically sampled response. The server

102 then uses this statistically sampled response to terminate the data transmission when

it is determined that enough terminals have received the data so that a probability of
reception (P;) has been satisfied (i.e., a desired level of service has been provided). It
should be noted that there need be no direct relationship between P, and P,, since P,k

is set relative to the number of terminals that are to receive the multicast data

transmission, and P; is based on a service level decision. However, it is desirable that
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acknow edgenent signal (Ack) to the server 102 using
reverse channels, as illustrated by paths 110. [0026]
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the data. I n another enb ment, the val ue Pac
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termnals or,transniLited usi.ng, an - of - band chan ,
élﬁ\.élﬁe 5e§o%rcesp2d0tél., ﬁ%}a gptti,ct{)aﬁts%hn }%ﬁ%g‘?ﬁ aﬁ\ .Ef:gf:lvglg&oglc r}(ﬂ) all
goipléPioant ifEh @hlg bugd1pe used to provision the
receiving termnals with the Pack val ue. [0028] FIG 2

s hovesne g Mone emberdimenlsodik pecagiinghogic 203eomprisesa €BY, processor,
R e R

processi ng

kcemblnates oiddwatetadd 26fwarer ha4ithd progessingilogic 262 gaiedally
receiving logic 210, all coupled to an internal data
sepTises logigpaNecyts machingrreadsbie ipsHiséPRent s, t he

Pr&eds c;é?e o‘ﬂgé.eg |al%§) &t&%g 2@@&)@&@ li‘larﬂa?@ %?tg&;l' softwdfd fat

array, ware [ogic, menory elenments, vir
aHow itheeserso 1 02y eomandlicationawigh intennhli andteix tennad & ydand weore

and slof.t vvarai. Thus, the ocessing | ogic 202 geng.r all ly .
EORBFIPSBIETIAL SYSLETE gy ciide s CEEe Sy Stamg, Taemory, display driver,
e mU6E bRASintehPP AN icd RS0 HBM. ClhelR&PH1 § @B Fhay include user
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and e ie rle systens, For, .ex dt%’ interna*esns e . exampl
ol R RéE SR b R ol orGleail” For xampte
etid 448 206 may comprise multimedia content stored in any type of memory device. In
one embodiment, the server 102 operates to perform a multicast transmission of the data
206 so that the data may be received by a desired number of receiving terminals.

The transmitting logic 208 comprises hardware and/or software that operates to allow
the server 102 to transmit data and other information to external devices or systems.
For example, the transmitting logic may comprise logic to transmit data and/or other
information over a data network to other devices, such as receiving terminals. For
example, the server 102 may use the transmitting logic 208 to transmit a multicast

transmission over a data network to a plurality of receiving terminals.
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nodem or other internal device resources. The
external systens may include user interface devices,
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systens. [0031] The data 206 represents data to be
transmtted to one or nore termnals. For exanpl e,
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peknandedeementrugng (2ak) te gie sepvgr 1@ in respgpsetp reeeiving the transmitted
internal data bus 212 that are used to determ ne_a
detat idematively. if hefice aar@a“@}% Hsef NP 8661 iRg gl would
recejve data transmtte

BrRY ; nowedeqmarn S‘&B? AR Dlouh sy gend a#’géff cxpb g ransmitted
Prasho e @ o0 T RS R s R Do bt e e gpminats
Ic?“ﬁ xﬁl‘?gﬁaéﬂn”& dg&'i?eﬁk% n%}apffck{) PRI ek’ﬁwe to

ernine ansm
aclhmvg qﬁmmw tisd @vidr 102\akeg dite 20616 rseltrvtsst o¥ét ddtdtietwork via
in one _enbodinent, if the transm tted Pack

Bﬁrt%méﬁmg g2 (3 tOth&‘r ro Iice@émgltﬁguvaé? nT h%ﬂ@a OIS
rovide an ackno gl HE ﬂeéia}% (Ack ervek
B%Sf’l“ﬁeﬁ‘ Héfbl’ﬁ? 884 atr‘& A ‘hbe THE taclaRY| i"éd “i‘fa § package is

Alternativ i.f the. Pac arangter .| s

Fsk 0 B 4548 e it e b BURGR B Bt B imina

sh@n@iraksAikan AcknbWR IgendRsighQP(AJRY) BASK talthe/sertd?d02. The decision

transmtted Pack paraneter is set so that a

Httakedson thalP,y, mirgnettt arind responbe valaé (P)aeaenatedgit each terminal. As
termnals transmt an acknow edgenent signal (Ack) to
t hesub ethe servéO2 receives Ack signals from a subset of the receiving terminals.

The server then uses this information to determine if a selected probability of reception
(P,) has been satisfied.

In one embodiment, the data delivery system comprises program instructions stored
on a computer-readable media, which when executed by the processing logic 202,
provides the functions of the server 102 described herein. For example, instructions

may be loaded into the server 102 from a computer-readable media, such as a floppy



[0035] During operation of the server 102, the data
206 is nulticast over a data network via the
WO e@s®mibt i ng 1 ogic 208 to a nunber to recei vi PQI/US2004/041477
termnals. The data 206 is transmtted in a package
that includes a selected Pack paranmeter. Once the

ack ' recei ve ch recei ving t.erm |, a
BRE CORAN, pemRBLarD st ey feving RANT ROBR or afty gitgr tvve
bf AR déicAsHdAuRIGEMBPI nsddidat infiFhaeddke §cPvdr102 via the
server 102. The decision is based on the Pack
ga‘riafn@s@rrcw%\ In esptbersenbodiment( thy infémetiensanryhe daghoaded into
{he gfleg h?% Qs a %él’,tl SH{ }es%l}r&he . rel%ég{asés(n{é t ereﬁ%: thhrecelvmg

&@icvﬂo thmm&&;slom iwtheh ek €vubalt byoe bﬁ)cdssﬁ@rlbfgiwoaf prévide one or
sel ected probability of reception (Pr) has been
gwre embedimenisef g daaflelnery shtiemiasdatcribed fergix a del i very
S A

00371 g o S AT AL, bR T epfBfonc of adata
deloees sysegn.| Boyi ddar2 2the netlwd 300svitlibe deserdted ovith mferd:d@e to the
REYeT, 2 aua s FLG S e S tare Sipbodintse the processiig loghc 202
ERTRS ?ﬁ‘ 1%%@%@&&%‘% erfotht the@Fand@ichk ABRYibM below.
2005/ 074191 PCT/ US2004/ 041477 8 di sk, CDROM nenory

[0038] c dbakingAnABHz aomDofthedalive sy, sysWeiv, aReRtted prabapiliog dferecdpyioa (P;) is
of menory devi ce or conputer-readabl e nedi a that
defirsdifac amltcastithdsimisions. Hér2xunple, healud ot Ryés eresedtlaesgh a
204. In another enbodinent, the instructions may be
doaminmea dedhe deice inbefases 204 ol d@viilpadeddo et seorek 102 via the
resource that interfaces to the sever 102 via the
resciving logic 218gile onel enbathmentn therviabiei fonB; is wiosed aitecproeessing
by the processing | ogic 202, provide one or nore
Mg Zent s of a data dellvery system as descri bed
herei n 0037] FIG 3 s a met hod 300t hat

[0039] Msi@%é% a@ﬁ%“%ﬁé?%?ﬁ“ﬁﬁ?‘“&? cqsmnssa%ta.an%ﬁﬁgs?te%l’watparameter-

%Ege?%éasysﬁ)%lﬂg%ﬁbﬁ%ﬁw Gune WiglEy 8 erpseliminth For
prhe st et PSR AT Cant ST R

0
PHATTIT 14 P17 1ot GomiAn af P 4 SDR I 10 B ek The Pack

pt,i on defined for

Eﬁrlg%%bl l&ﬁ Ysrlﬁﬂgfrir‘%g nger&’gpzoé{(%%? BackagS o ue for Pr

[0040] | SABILAL 304, tHY dRdkeas muiRast thiRshitiedao tHeSre68Ving @erminals. For
i nterfaces 20 or downl oaded to the server 102 vi a

pmnplf:etb@pmcwgmgdggle 203 gontrals thedraspipstingriosic 208He mudticast
I 2
k?nsDnF { thll? @%ﬁ%@%j E)h%tr éeh\ﬁng %ﬁi%?s' \Hg tdﬁfa%tgﬂeﬁwgrg SUCL 90 gl%lnaetwork

age create conptises
04l Therlaeingdemaais preming the package and determine whether or not to
response with an Ack signal to the server 102

[0041] At block 306, the transmitting server receives Ack signals from a subset of receiving
terminals. For example, a subset of the receiving terminals determines from the Pycy

value in the package that they are to transmit an Ack signal to the transmitting server
102. The subset terminals transmit the Ack signal to the server 102 using the reverse

channel associated with the data network.



The package is to be nulticast transmtted to a nunber
of receiving termnals. For exanple, in one
wendedi4ment , t he processing | ogic 202 conbi nesP@r/US2004/041477
sel ected Pack paraneter 214 wigth a sel ected portion
of the data 206 to formthe package. The Pack

par ter 4 is.included in a header portion of the . .

ooa2) DR 6 ores i PREre RS bt Stadtged hnfel ivine
t FeRMSTAY e€&lvddtht Reulfi @R EIrMisREssiddl MHod 8k smplEOthe s@¥éMU2Quses the
t he grocessn ng logic 202 controls the transmtting

| lein. erlmfg\ql@ign@ﬂstrp@eage.gd totdeten@itietif theauplek algeceigingligrminals meets
e B et TS e by o
AR b8 SR T i Rl Ry ARG dbiving

t reemimadsnsidi used thg Ackrsygalsrte satisteallAdkteshiedloss rhargnofahose
subset . of regf_\lelhvi n termnals. For exanple, a subset
|

ofer’PH’é"_lsrsé‘E%‘is ¥ TeEHeA 28 et er mi nes fromt he Pack
[0043] ValH& foltrahbiRisPRa BRE tibdndl iRt vafiSbItQ nbf QE%E aﬁtib@@i‘eceiving
se

signal to the transmtting server 102. The su

t terminadd age nblane raceive ke tarsmidsimalAs oresils theenpwaber pf ferminals in
usi ng..t he.rever chanpel associated. with the data
A e SR e B Ry PRE G A B et e OF el map

b h@tedipatddB, Uding Redwi &a@ﬁfcﬁlﬁdﬁ@@is&&lﬂﬁ{tﬁﬁ,rthélpro'k:éssinlgﬂogic 202

desi red nunber of receiving termnals received the
mdéteinziaet whetbershe ssléased priobabiktyanfpéasptioh € 3 kasvheen $0i2fied based on

uses the nunber of Ack signals received to determ
Thecoiel Pasbia marber ot EcGiving P aRiApls R teguinber phteceived Ack

ety 1o proas b 207 G o i erpan v fo P
PHREFRSAER o BN A of BtV B Rl B Bilerlin Acksignal

[0044] Si qpﬁle%efe@teﬁ&;%ﬂaﬁﬂftf Bf tetefiRh]PhASbOAWa BT, e thdiRSEproceeds to
termnal s successfully received the data. [0043] Due

t blotk 3h3,rind sf ran, the netithddgsceaddtodiloee 3Mar | abl es, not
Qssi bl e receivin termnals are ahle

all aof th t
(00451 oA Bleck ﬁ&p e pckAgedt Guir %éedrt&gaﬂwﬁ,lt VhedgiermRd 4 plock 308
t ﬁlraml&@:ln&%mcgcthg feceiviabrmthalk S4ddlvaalife {nﬂg;ﬁaﬁcﬁaﬂﬁ{ﬂsﬁon. After re-

transmt a signal” may be smaller
amrensmigraome the tosthnd plaveeds te bluck S06 edlercapick signals are again received

techni ques, .t.he processing,l ogic 202 determn nes

W BPYESLeEeof Lk reb SRR I 'ty of reception (Pr) has
[0046] beeg Kadd 32, 8 eksbRIREFofed lohRtdrMim if BR$S4th & rBbaBANOst

receiving termnals and t he nunber of received Ack

stirgpaniged. T egpoples 3 lange Plogh ef daypman e anudcastiransmitiesein a string
BB Y. SRR L e YRS, LBl
302, and if not, the method ends at block 314.

[0047] It should be noted that the flow diagram 300 illustrates just one embodiment and that
changes, additions, or rearrangements of the flow elements may be made without
deviating from the scope of the invention.

[0048] FIG. 4 shows a functional block diagram of a receiving terminal 400 comprising one
embodiment of a data delivery system. The terminal 400 comprises processing logic

402, memory 404, device resources and interfaces 406, transmitting logic 408 and

receiving logic 412, all coupled to a data bus 416.



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0044] If the selected probability of reception (Pr)
has been satisfied, the nethod proceeds to block 312,

wa@esiof41apt , t he net hod proceeds to bl ock 310.P¢DUO&RD4/041477

At bl ock 310, the package is ﬁﬁ-transnitted because it
was determ ned at block 308 at not enough of the

receiving terninals ei ved the nuljj,cast .

! ol o emhpdiminschE Y e bl d02 R erises . GPU processor,
RhtC GBAY Shar@w itk 0sdic, MM R nee virtGiNBlahiaé Softda@te) and/or any
received from a subset of the recei ving t'erm nal s.

Fomhptign obhasdwarg ppd seftwargt Thys, ke procersmgtiogic 402 genenaly
Ml L east; tted. F
shnfBS 194¢ PodReb R R BB R inaRRREL | st

t rHrbSdthdeedsduft:ea afid Iitdihce©406eePprive hasdikag esd/or doftwWaFeEthat
data is to be transmtted, the nethod proceeds to
Bllex khe tgopinalAfly torcommruniaien Mithagmahard ettergplyrtems For

e e r

mixdbm onsthemntan&ehdeﬁnegmmmtes dlfhetelxmrﬁdl cystahe may tiscludeyuser

de, wi t hout dev t|n he eof the
TR sHoEY, oy, Ak rires Rb Aok ey Kenar S5t
di 'ﬁ%ﬁ?ﬂﬂsﬂﬁttxﬁ wgf;@nos &Qn?r%%ﬁhﬁﬁbvafeoﬂldf&%Bftivﬁﬂeﬁﬂat%@rates to allow
enbodi nent o data delivery system The term nal 400

thertpmhinelstOfrto @stmm gaﬂa@gd othen gdormmsion ity exterhal drvides or systems.

HI'S gxl'ér Cg nt%%ﬂsnpgt mg ?é:ﬁeé m%g?:f)m%%lan Ogldlt ttplct)lna sra%%lgtabangf%r other
ﬁﬂfﬁmé@n%ﬁ@ﬁd Qa4 h8v orCtld b4 ded, Jsﬂé'ﬂ as s'b@ve[ro@féB&xah{ple the
one or nore enbodi nents, the processing logic 4

eEwpTsingdegis 40Punayyis thessasmittiggalegia A% trmmrféck signal over a
INR% s(e\’chm{rya ﬁ%gﬂg‘t%ﬁ{ to dfge%\%?l machi ne, software,

or any Ination o ardware and software.
Thuﬁuehhengmqgedkzm@n@mgshmﬂ@@m@ﬁmﬂﬁabﬂwamahmnmbﬂmstoanow

logic to ecut e. machi ne-readabl e i nstructi ons. [005
361&@9? 6@)6rt% Eraivesiataang othr dptpgpatonfen @6&5@? %Jwes For
BRIAME e ARENVA 1%&%%4@'&%&5&% to 2h@Welilik tt(? A11BW ?He 4 %nal 400

to connunlcatlé% Wth internal and external systens.
Foreceig datp trapsmittee nmamlm;&zastemsmm}mnrfmm deecnvess

t d mod

ot e ComatReelovisaf B SYoraoR ot e FEA Y 4B For
BRMpIBGhe emitzE 800 Al fsdenea FHENAZE2 tRitiwds @Fahismified n a multicast
drives, or other |ocal devices or systems. [0051] The

{resmeiAsion fram d wayes andsiare HsriaskagerdRdndicememenyt04 for further

?”oocgs e that operates to allow the termnal 400 to
ARSm& data and other information to external

deTteaesniail 400 @ mprised a RXpoTRE @alut (B) deharnssridlBi Mye generator

|l ogic may conprise logic to transmt data and/or other
418 comprises any combination of hardware and software to generate the response
value (P). For example, in one embodiment, the generator 418 comprises a random
number generator that operates to generate a random number between zero and one for
the response value P.

The terminal 400 may optionally comprise timing logic 420 that operates to measure
predetermined time periods or random time intervals. The timing logic is coupled to the
data bus 416 and comprises any combination of hardware and software. In one

embodiment, the processing logic 402 may control the operation of the timing logic 420

via the data bus 416. For example, the processing logic 402 may operate to set, reset,



[0056]

[0057]

[0058]

i nformati on over a data network to other devices, such
as server. For exanple, the processing |ogic 402 may

wag@sohaotransmtting logic 408 to transmt anP@L/KS2004/041477

signal over a reverse channerlin a data network to a
server. [0052] The receiving logic 412 conprises

har dwar.e and/ or, sof tware. t hat erates . tao allow th :
Al drachtiger o S afirbvise ot B e 19ie 5 mgtuge, selected time
flt@aIe X FeF aimple hemeeskial lo8X A0PhRy chiteolNtBE Bitdldgic to
logic 412 interfaces to a data network to allow the
mepsHra sndamoime mtersdle by Pragettiag randagnitirt selupningp the timing logic

' .t i SSiQn. : 0 T o
T SRS AR AIAL 0o B iR Bl wiliiine ipyg neerva
hevexpirad. 400. For exanple, the terminal 400 may
recei ve a package 112 that was transmtted in a

mPriRgRRerationaihe frauna 40P pperales LuTeqeive MidCast Gl transgnissions,
F O@}%&Pﬁ% d'ef%n{'lnﬁf Wzlg%kl\é ?rzligﬁ td @hnshf qucrknowfeggglééﬁt@%nal

e termna SO conprises a respo
Vadl)eo (He)trapeméting sarverl For Thamplertbe psakage HBisgergovaddyshe
any conbi nati on of hardware and software to generate
tefmainag 400 arybstored liny the(mymory 04 e Thaphekage Al pentains a Pycy value and
enbodi nent, the generator 418 conprises random

Aetatyapsyidied byaservender apawig bs seyeigiier aée@nflérﬂ?@ﬁhen

S Efﬁ@gg vafak @ HE erfe%toréi > ah PR PPG& st 1Y id402

? @f e ernlnall% nag optiona Fy coggrlse |g|ng

LQdb&redl viliRtP BRFE B £Salul t&BASHiRe (HRERAEbAH B edd 8 two
p

periods or randomtime intervals. The timnglogic is

OB, eThelelatibshipRtuBedPiéSdefelhiRNWh& RSV nSES taid¥mit the Ack signal.
conbi nati on of hardware and software. |In one

Eabodimpinthe vahee B meods reaiertoan, equud 20, ok jess Hran thg Packevalue. If
f ] f the, timng.|ogic. 4 i .
RSP EE oI B AB8, RSB S e

the tE@bmitfifs Rigic B 13N 4IOAcIPGTAIISRO0HE BAbAE Chardrikl to the
activate, deactivate, clear or otherw se control the
{ARATHEINSSETVET t Bhersansmitting seyves wgs thepdck yignady segpived frgm the

?Q&Qfmggetfanﬁiﬂgls?% BGETE Whe Rt r?bQ?hé”EﬂMltiEQJﬂ‘dEﬁltraﬁm yission satisfies

tirmn ogi c measure randomtime 1 ntervals

pEEs@td pRBabiBnOsesdplibh (MRl ues into the timing |ogic
420 and receiving a conpletion signal fromthe tim ng

| dgiope 4@bodirent, thredata delivieryt systeat corhprisee pysigrasal insfroosis stored

Duri ng _operati,an, the ternmnal 40 er,ates to rece

iRl PP BRI el TR exgiled B 1R echin R4 462,
PRivedes tHeean vk BE theQErnfiil 400 descibedihtrea) For example, instructions
acknow edgenent signal (Ack) to the transmtting

5wy pedoadeg inte shertprmainak 400 frre R ggeaputep rqagable srgdice ughas a floppy
BHE, CDROM, memory card, FLASH memory device, RAM, ROM, or any other type
of memory device or computer-readable media that interfaces to the terminal 400 via the
device resources 406. In another embodiment, the instructions may be downloaded into
the terminal 400 from a network resource that interfaces to the terminal 400 via the
receiving logic 412. The instructions, when executed by the processing logic 402,
provide one or more embodiments of a data delivery system as described herein.

FIG. 5 shows a method 500 that illustrates the operation of one embodiment of a data
delivery system. For clarity, the method 500 will be described with reference to the
terminal 400 shown in FIG. 4. In one or more embodiments, the processing logic 402

executes program instructions to perform the functions described below.



[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

termnal 400 and stored in the nenory 404. The package
112 contains a Pack value and data transmtted by a

W@ e003er419f or exanpl e the server 102. The ter nm Pel/USD04/041477
then generates a response vajsle P using the generator
418, and the proceSS|ng | ogi ¢ 402 conpares the val ue

P ck val u J ermi ne.the,relationshi

e‘%‘&%@ﬂ( ?‘i@ tR%kang al}%@ tegrﬁ%P%P%? PEHSA? ra\“&mt%‘é’g ig gpecessfully
debRefante Walilg! Fof e)&ﬂ{ é @hd ]%a%lﬁgﬂ 112t eecPBkd St e @ rminal 400
For exanple, the value e greater than, equal

vis, th@fecletélslsg logigr#12he Pack vaI ue. If the desired .
T 8 L0 0L KRG TG PSRRI

ﬂdg&kﬂm &onltxkbﬁs tAE kerRirg6ed4 180 Qenérar thewadss redpanfevalioP. In one
the transmtting server. The transmtt] ng server uses

embodigentitemyalue iscerapdemvalimin the rapgecRfiZeinig a6r mi nal s
t OAP'ﬁBéH g@d“i tm%t orxﬁéd fbotiet(frﬁﬁn i 1%%&{;1 ?%lﬁe Pi flS greater than

transm ssion sati's a Sse ect pr oba Ity o

Etﬁ%@f( V80 {iNuded Erpﬁ\% Haclldge OREr SBRAM, M ranskdM@ing8¢@er includes

del | Very system conprises programinstructions stored
ke i e
?h%?%afelﬁw%ﬁg R gEeEReH BaddEe P ORGSR : PR P Ch Seeppigied by
%Sggoa%raﬁ?g dgr?e!]emtﬂ_dd r@ﬁ%?oc%gsér\% é) 1 Jﬁé&wgs%{}?paae logic that

3ptatet ttﬁdetémﬂﬁe th@frelarﬁcmmp &@Wd:&ﬁh@ (2 Oﬁmebt eAny Radbsiep
media that interfaces to the term nal 400 via the

Betyieer theggengnscesalun® ang thediaek Melue epmbbrinsed se deterraine whether or
b&satnrﬂaz élg {QX hsPeudloilo ﬁ@gﬁl@o{hﬂk t if ﬁ{@ vtcll%{‘:'& pal gr%ggr than

roma ne resource t

fHRIVALRAlE Pdﬁ(s tHénGin aBEnoWl@&éae'nYénFQ; &@Qf&i aﬁl\a%he %Qﬁ’md roceeds to

instructi & when executed by th proceSS| ng | ogic

B88K 508 RS uRPS L R FuE OB IB N Bl Bk denro
%1(91\%«/ Hﬁt@ éo;?lﬂe& gﬁ& th'elnlldéei?(?({/ @B@éedg IB?C](OLB%’]_%LIrk' 5028 freceive the

one e at a ry system
néﬂrpatlgaget he nmet hod 500 will be described with

re enc o the  termnal 40Q sh in FIG 4
A hRipK @%H&ﬁ tRERIPRl trangmity aR, e@gew:%@mamé%k (Act) o F2°
ﬁﬁﬁs‘?ﬁﬂt SENEQ f@l%icgt%ttﬁé{(iﬁé ﬁa eowﬁ’sesrufcé’és@ﬁuily SedetiRal F@f‘éxample

descri bed bel ow. WO 2005 PCT/ US20047 041477
fhe0sg signal blaydie abP Pypeaf palcrmgedgemnswgmzﬂ odmessagar in Qxfe

PRESGHER i pror ne i e Conti e Rt g PGS ALREp Glgpmic e

Akk kipRal ©1the aver49Dthe ﬁbﬁlabﬁ&eﬁﬁ@@thﬁhﬁ& Il @hddedver is notified
[ 006 At bl ock 504, a random response value Pis

Hehthederminal fhas suoeesypilly, regeieeddhe ressmitigd package.
It should be noted that the method 500 illustrates just one embodiment and that

changes, additions, or rearrangements of the flow elements may be made without

deviating from the scope of the invention.

In another embodiment, the P,k value is changed to a Pp,ci value. The receiving

terminals use the Py cx value to determine whether or not to transmit a “negative

acknowledgement” (Nack) signal to the server if the data was not successfully received.

For example, if there is a transmission error or some other event that prevents the



| ogic 402 controls the generator 418 to generate the

random response value P. In one enbodinent, the val ue
we2008/02419Andom val ue in the range of zero to OPET/US2004/041477

[0061] At block 506, a test igsperforned to determ ne

if the response value P is greater than the Pack

val ue_.i.ncl u ackage, For

SRSt erang S el Bup 1 RGN RE ermBhed SR ot e psaative
RaGIoAIQIeflenl @Ack PidRAE Sl éo indiatdiAE®S HaAdranOBistiof@iled. The
retrieves the Pack value fromthe received package

B4 valpas eedibly thorecbieingabmeindls gedeémiifel whythet drenot to transmit
generator 418. |In one enbodi ment, the processing |ogic
theciegaltiee z{cdmmredgémgit(si gnhla@N acbpecn ttaethetsorvdetvdi receige ahe

rel.ati nshl betme elatlo [ .

5@{1\%&@ ] arbaltca et obRatk Pty it preatbi defare \Be Ardhability of
16er§|ﬁtI@(fr'@x5]ﬁpléh§}t E%'WJQE hoﬂ%ar@ﬂeﬁﬁﬂﬁaﬁ 'fﬂﬂz@l to 'reccelve the data

transmt In one enmbodi nent, if "the val ue of is

ifrie possible tedetertriee hayy manpteransks suckessfubly received the data and
cknow edge and the nethod proceeds to
gfeée Rreégggrq%ggél%ovgfe 108?9 is less than or equal to
[0065] t NEIC.@ dhowafa iiabéd 600@at iliastrackiie vh&dga ®Mecdi $ing terminals to
required and the net hod proceeds back to bl ock 502 to
peavideaenqgaive adwpwindermert signabiggne gmbodispgat 9Hg datp gglivery
Eisrtéﬂl N@br e %@fcﬁﬁ:ghén BRIy ﬁgﬂ i%’%%ﬂtbeﬁc{s§{va?:%j t£1§(ih%< trérgsmlttm g

transm t g server to I cate tha € pac
VaSeSHAGESS] Pl LY vAIBER ¥Sitkadedsr BIAHRY i€ mulfidi8t fmitted to a

signal may be“any type of acknow edgement signal or

AESBAUT redeviffh rm@tipQdi ment, the processing | ogic 402
controls the transmtting logic 408 to transmt_the

[0066]  Ackt Bpejn6l2, thy reprivigs terainal vty fier aRagkagedp ariey erhggackage
channel . Thus, the server is notified that the
P@ﬂwmﬁﬁmaﬁagﬂ§u%més§ﬁwqIy received the transnitted

o067 PR3 008 %paliass BTG BIUR frshis AT RS he Pickage

ﬁﬁ’sdlbéeh @G@oessq’ﬁlw RRBEHBMIRSRAE SRS tﬂen@ceﬁlflﬁg’t&hﬁfﬁ@ HEt@m‘ﬁﬁ& if there
be made w t hout deviating fromthe scope of

has/eseniaatata :[e@mmp efmor anssniveotherdyditiree has resmimdﬁ’adlc unsuccessful

I h =
P A7 ikl oGSl el B RSB tgplock 02
&anfft Porlth@n&itiphcidige NEFARE dME is @t KnehsEaOLRBaled, (RAGKthod

ignal to the server if the data was not successfully
Pé@@ﬁ$é@bkmkéﬂ6exanple if there is a transnission

ooss) a4, B s SRl F e R TR R e ¥ For st te

pfoceairg, logloel0R eontrols g geaemdﬂ A8 s) gemryaté thenaldetP. tIIne)ne

negative acknomﬂed nent to the ser er to
ng%lgteat tﬂrﬁagen@f?éor &efl?ra"ﬁ% ﬁf%%dpahn%ﬁ)qré%r the-yalue P.

[0069] At block 608, a test is performed to determine if the value P is greater than the Pp,ck

value. For example, the processing logic 402 comprises compare logic that compares
the two values. If the value P is not greater than the value Pnack, the method proceeds
to block 612. If the value P is greater than the value Pnack, the method proceeds to
block 610.

[0070] At block 610, the measurement of a random time interval is started. For example, the
processing logic 402 controls the timing logic 420 to measure a random time interval.

The time interval is used to schedule the transmission of a Nack signal from the



[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

Pnack value is used by the receiving termnals to
determ ne whether or not to transmt the negative

waelosowiedgenent signal (Nack), so that the seP@BUSM0041477

receive a statistically signifjcant nunmber of Nack

signals to be abl e to determ ne the probabl ity of
recetlonP ) oW n

¢ BE Vs Emriap s bR ERdne st T HRe Thed e RS sfested to be
t gnyherhe iteel, REWe VBRI on€ efibBainfent URE 88 fintbvil is @&RiovAY selected at
the data and therefore the probability of reception

Pgach re¢ep0BS e e Asa sisulicit willbe highlyoodikelyahat each receiving device
il hustr I
p%gygc&gggg%e%%git@g%%éog & 8(%:& GCe g(tagt! QF&C S?]l;lgltl% Sl“htug the reverse
elihloghd1ie trafémidtikkededvet Olill viot e flsodetiavith Nauk tidhemissions if a large
description of the nethod 600, it wll be assuned that
tﬁ'é‘n??ra?rﬁ%atf?"?erﬁﬂon§’§P‘i§éﬁccqfncl udes a Pnack value in a

kU IS e Sl TR i s o

t trensmnmg\sengr t Eorrexampleythietssrveomag hpm:lteagalsnnnealrthe data based on

oS fackasecontates deba and Lhe Proch alue, [ PRV,

PRLEQENRLL fc@raﬁiﬁﬁﬁﬁ% NRe bthol PrRREEABDI0IkBI8DELMe data has not been
successful |y recei ved. For exanple, the receiving

t eeeivedin aj@ttemsnmm, thetrheshed priogecds éehlogk G34.a

BRI LOL Rk SPIE BRIl Bled A e NN LR B gperation
sume&&feuhd th‘,rrfuﬁﬁl%d%ﬁ&ithetsbﬁedlﬁmdm:d:kﬂfdh@ﬂﬁdﬁmh@cabic@l@& For

602 to wait for the next package. If the data is

serEdathe prpcessingilogie 403 pentraly wsdalmlpg ngied) ot @@katlon The
691@th0[1?) 88kt B R%60280 Q'alttfp)lethé%gﬂ eaé'cﬁ% el er m ”a'

generates a response val ue

pr oxaddadikngi 4, a)gilsclsépﬁﬂonmd toaleserinie if Eheeehttad tlﬁibﬁnteoval has

gener the val ue P. one,. enbodi the |
gt Pr o}l ks qag‘Féﬁﬂé?ﬁaﬁ‘ﬂfﬁ% SFIBFteg Heneigferyal and then
Fﬁzﬁ@@% r&éethQR}glcﬁﬂﬁ th& the@helisteRfal fxé%re‘i?ged.o
ermn if the value P is greater tha he Pnack
vaIAIé)lodkoGIGeﬂmnpdeevmg teemprab tresseiitscp Naaki scgntd trbo npwéts'éa the
val u

CRRIEDE o Eieoniiel af B R R SR iopiod Tt e MRerER For yhmble, the
NBlobedinRnese a0 coﬁt%]bih@@ﬂﬁn%ﬁtm%fogtmwa kidBsiit ke Nack signal to

greater than the val ue Pnack e nmethod proceeds to
bthg skrver GThq ngnﬂd nefifissthesegyerihas thmfa@@mﬁﬁ@rﬂataawa%\not
ter
p%géésg%suﬁlﬁg%el%d T}géeﬂggrn 1?1%2 ﬁe%?wef ?J tr%%ﬁ gﬁﬁérﬁrt 64%6 %f it desires.

NB@Saxample, (Rndpier fraglse thie@uviber of rebeivéd Neck sigeily/@l detedmine a
used to schedule the transm ssjon of a Nack sngnal

f Prohelify afieeception (Fr) aed ussdhatitopmal yip4lptermine if 1t should re-

transmit the data.

It should be noted that the method 600 illustrates just one embodiment and that
changes, additions, or rearrangements of the flow elements may be made without
deviating from the scope of the invention.

In another embodiment of the method 600, it is possible to have multicast
transmissions on the reverse link. In this embodiment, each terminal can monitor (or
hear) other terminals transmitting Nack signals on the reverse link. Thus, a terminal

would start timing a random interval (block 610) if it does not receive the data



[0077]

14 receiving termnal to the transmtting server. The
time interval nmay be selected to be any tine

WO pa0sovabi however, in one enmbodi nent, the ti mMeCT/US2004/041477

interval is randomy selectediqat each receiving
device. As a result, it wll be highly unlikely that

SRSReHIGEI R B st M BFRGTAE BB et oy pertomed

th@etéreM A Hlatal Had lbean@trhfnitte@ o the 'tra@srﬁlumgadrerm | Howeter, the
be fl ooded with Nack transm ssions if a larg nunber
it yhlogk A2 wien]dosatestdp detsaping if tﬂlemna&\sievspté & hpqrs) ope or

{
PR ot QBT RAPNECL R bud B'iBecBEn BRER, 1f the terminal
dxtacep kieat othbﬁtesmrrmisraremlyeddg\mnsrﬁmﬁm@lqsm $ipeds, s tHatmethod
based. on n%%g Nacks e eivegb%fon1other
PECESdsi R glack et th Ffmteﬁ andsahgciplsd NapleHaR WY s s anceled.
3ircB iSRS ha Werddi&l HRUHAE o RREEENIhAs RrO&dy Bdstihg re-
the data has not been received In a re-transm sSion,
tragsnmistiorodf (he det@eitiss nad nbéessdcy 6ar4his[t@diiadl tefuriileo gdm@&tshe

. |t of th ta bej d
R R et R R S
t ex¢bonfh &Y, while Mbeor&ﬁ&e @ribedinhaedoft hethsds &l dpParatus for a data

cancel ed. For exan? t he processing | ogic 402
é@lmenowtem havej heen illustraied and desciibed bgseippis prillibeapprepigted that

pac g%‘e‘%%% 88%?.? klt%d%}c’ggg %%C,hh%n eslﬁhc{ug B%“éa?‘?%]ﬁ rré]fcrj’I their spirit or

dséﬁﬁzmchﬁad:ténith,e Thérefredhd ﬁlﬁ(ﬂoiméﬂndalesdfmione kgreinede intended
For exanple, the ti n1ngghg C 42 nmeasures t

tebeillugtivenRutingt Bie. ahde serpg © él?eg‘ﬂé‘?’gloph%fﬂ“’h is set forth in the
ogic 402 that the tinme internal has
gggﬁﬁé &MF%%74] At bl ock 616, the receiving term na
WEGHhAIMa Nack signal to the server via the
avai |l abl e reverse channel at the expiration of the
time interval. For exanple, the processing |ogic 402
controls the transmtting logic 408 to transmt the
Nack signal to the server. The Nack signal notifies
the server that the transmtted data was not
successfully received. The server may then operate to
re-transmt the data if it desires. For exanple, the
server may use the nunber of received Nack signals to
determine a probability of reception (Pr) and use
that information to determine if it should re-
transmt the data. [0075] It should be noted that the
nmet hod 600 illustrates just one enbodi nent and that
changes, additions, or rearrangenents of the flow
el ements may be nade without deviating fromthe scope
of the invention. [0076] In another enbodi nent of the
nmet hod 600, it is possible to have nulticast



transm ssions on the reverse link. In this enbodinent,
each termnal can nonitor (or hear) other termnals
wo e@sdmibt i ng Nack signals on the reverse |i nkpCTOs®)4/641477
termnal would start timng random i nterval (bl ock
610) if it does not receive the data WO 2005/ 074191
PCT/ US2004/ 041477 15 succ&jﬁ%w% as determ ned at
bl ocks 602 t hrough 608. At 12, a test is
performed to determne if data has been retransmtted
fromthe transmtting server. However, the test a
bl ock 612 would also test to determne if the term nal
det ett s Apparitesfs usoinea rvernotrensatihéata tees plunallty of receiving
transmtti n,%alglgék signals due to reception errors. If

t he ter "t £ ARREAPHERMPRYRE: terminal s are al ready

tr anﬁﬁﬂs‘iﬁi{tﬂ% l%@ o S8R the dhfiend LA ScRMISEhenRNP¢A8Iffom the
to block 61 Nack

ere the tinmer and schedul e

t ransm seinento teelualityef eeteivig teowinalsi and er ni nal has
detected. t t]at. tther e._are ot her cIerrri Qﬁjl S]fiﬂ reagé/ .

r equESTIVITg IPEIC 19 FesRiV A8 aFIgIo W pdeementsipial Trop pelecied receiving
necessarrhighls{ Whérein@héiddedted Rcdivink ierini£418 86Hpriddeportion of the
transm ssion channels with additional Nack

transmi sEPHY, offrecerving mednals wherp a logally eaerated rangomeresponse
enbodi mey) f - I

del i very gl?/es gr%rggfae\gtgg %ﬁ‘q}sﬁbﬁgt@aﬁ‘a&gﬁggﬂg@ﬁa Yed

herein, it will be appreciated that various changes

can De rfHdeapporatusef ehiimdi, mbntein thie trtaosrhitidiegbogid foghémrcomprises
their spirit or e.ssrgnt' al charact erli st iés. nglier ef.ore, .

the di scPBS(P HansINbNGESKRIHFsEsmEnh Xt 1 QP Slyrality R sgeiving
to be ilkngihhRlukNEg anRUE ofhd tiaihisfien. Of the scope of

the invention, which is set forth in the followng

claims. WE CLAIM WD 2005/ 074191 PCT/ US2004/ 041477 16

CLAI #5 'hhe amppratustofislaimrl, whereimthg seleetod relatipnshigrospyrs when the
data to lurality of regceivyin t er m nal he
ppar at LSRRG Il B gPeardril bt AP W BpB vt i ¢
the data and an acknow edgenent value fromthe server

t o téhe prhe spphtayus@f clatadi whegirt de provatsing it fuahed contpgises
logic to receive an acknow edgenent signal from

sel ect edoBisde P the acknomledgament signallransmidedsigpra dheeplected

recei vi nged; h Pkt SRR biti B HredeBfion.
pl urali tyC of %{:}gfl"\% ng terrﬁln ne‘:ﬁ@%v\%érg arf o?a??y
gener ated random response
5.  The apparatus of claim 4, wherein the processing logic further comprises

logic to re-transmit the data from the server if the probability of reception is

below a selected service level.

6. The apparatus of claim 4, wherein the processing logic further comprises
logic to terminate the transmission of the data from the server if the

probability of reception is above a selected service level.

7.  The apparatus of claim 1, wherein the processing logic further comprises
logic to adjust the acknowledgement value to adjust the number of

acknowledgement signals received at the server.



val ue has a selected relationship to the

acknow edgenent val ue. 2. The apparatus of claiml,
wob@ser419t he transmitting |ogic further conpriBeEUS2004/041477

logic to transmt the acknow egdgenent value to the

plurality of receiving termnals using an out of band

transm ssion. 3. The apparatus of claim1, wherein the

sel e, ed Thelagpdr ' i i

o areat o A O e e iR AGNE SRk Uoimprises

appar at usogd todiranismitithe dite fwinntheserver wabs plundgity ofjfeceiving

further georglhpri ses Ig_&h}c to use.the acknow edgenent

signals Tt A5 YN PRSHRSEAnSRissOfied  recei vi ng

termnals to determne a probability of reception. 5.

The #pparainbthodforalsainm dervih8 t@hémit Asta ke Q%ﬁﬁﬂit Of kQ8iving

further conprises |logic to re-transmt the data from

the serv&minaly, Hie PetBRABOMPESINGf reception is bel ow a

sel ected s [ : | 306851 r f claim

aher o n t o SeERUhENE duund BRCRRRALAIRAP Vit Mol i server o

to term tetpukhy dfresesving sinpimabs, ahdhe data fromthe

server if the. . roba&%liwgré/ of reception is above a .

sel ect ed serFQﬁ%‘Eg PRgemowiedgement eyl fromsselicted rapaiying terminals,

wher ei n {Agrepl ' | ther ] SO W=Tel .

to adjust the ggsﬁg%e%aéggﬁien tgegl:hglg C? osggfjr%é(t%%to Rg?meﬁ)lurahty

nunber off reggikimgigradnalswhtresi Igeall ysgenemesdvendaan rdspense value has

server. 2005/ 074191 PCT/ US2004/ 041477 .17 8. The
appar at UESA%%&?CQ% raelaﬁﬁoﬁf%l%‘g&giaﬁg‘?(}‘ée‘?yg}?gmﬁl’t‘?ng | ogi ¢

further conprises logic to transmt the data fromthe

servao. t Dhd inetholl vt alaith Y, firtheee@hprisig triffitAglise usi ng
a multicast transmssion. 9. A nethod for use in a
server t&XPPYisdgsmentaplieite the plumgliey oftrgcedving tesminalsgping an out

term nal gﬁbagla%aggwgggn_conpri sing: transmtting the

data and an acknow edgenent value fromthe server to

the plurality of receiving termnals; and receiving an
ackndi etigremethbd of glaith 9f wheresethe s¢leded etatiovship occurs when the
term nal s V\,herleinthe sgleted receiving termnals
conpr i sSSP YHBRISFH Y H AFknqyledgement walye-ng

term nals where a locally generated random response

val ug2.habhe ethBl 6 E1an BEfutheEPhPrRidgQustf}he acknowledgement
acknow edgenent val ue.
signals transmitted from the selected receiving terminals to determine a

probability of reception.

13.  The method of claim 12, further comprising re-transmitting the data from the

server if the probability of reception is below a selected service level.

14.  The method of claim 12, further comprising terminating the transmission of
the data from the server if the probability of reception is above a selected

service level.

15.  The method of claim 9, further comprising adjusting the acknowledgement
value to adjust the number of acknowledgement signals received at the

Server.



10. The nmethod of claim9, further conprising
transmtting the acknow edgenent value to the

w@baosat41dy of receiving term nals using an outpPCDUShanG1477
transm ssion. 11. The nethod gg claim9, wherein the
sel ected relationship occurs when the response val ue
is greater than the acknow edgenent val ue. 12. The
nmet h 0 ' Art | S -0
acknog] unemRuB g Bl CBb R iy e from he
recei vi neervenrtaithegplarality efatesivinp ¢ermingbs addagba hiudtycastf transmission.
reception. 13. The nethod of claim 12, further
CONMPrykSi re-transm.tting the data fromthe .. server. .
TR pPBBAETS IORER b sBae B 3o dafadfla e Gal S B Heiving
servi ce teeméals, M.m&h@dmﬁ,}mﬂ@f claim 12, further
conprising term nating the transm ssion of the data
from t he sepeasp foritranpmitipg thgtslard ang apfackravelpdgesrent galue from the
above a M 2\ 5. 1Jhe, met hod of
claim?9, §e?te§? f%g%f’é%ﬁ%ﬁ és‘fﬁﬁ%e?‘ég% beé_@‘ ?nnaés’ta ﬁ%
acknow edgemnexnt for\tedeiving an acknostiedgomentisigivl frof selected receiving

acknow edgenent signals received at the server. WO
2005/ om?ngr@E’W?E%WEP gelgotod recqiyinggernpnals GRMBESE dportion of the

claim9, plfu%tt}hsf reg&méitéirrﬁﬂalg (r\?@l%rﬂ. lBEAl%BQﬁteﬁ%@c}d‘srﬁ fbonse

the server to the plurality of recelv termn
usi ng a walig hasasselectednshatiesshgnto thd Zckndpeslgemenst vahre. use
in a server to transnmt data to a plurality of

receiyin erm.nal .1 hod conpri sing:. neans .for

tr angir‘ﬁ t lilen‘ligpptaﬁaéusaozﬁ%a%nh@’ g';ﬁ{hg& ﬁ%&?@%gﬁé’%f‘){/gﬁmf”“mg the
from t heackaewledperhénttviaRieRb Wedlintalitydf ré@e@hY teRhinals using an out
termnals; and neans for receiving an acknow edgenent

signal f9ldWnd&RB¥REHORecei ving term nal's, wherein the
sel ected receiving termnals conprise a portion of the

plurghi t’Yh@:Iapﬁgﬁﬁ%i OfcTgm! B, W.hgll%krrc’th @IE&e@n{lﬁe)[got@%lla% occurs when the

generated r om response value has a se
rel ati onskpgnse¢ valuds gredterahbrethg aviermiwleddenent Ldue. The
apparatus of claim 17, further conprising nmeans for

trangm tiing th C novbeﬂ&&gent val.ue to hhe .
ol ar 201 ¢ Phbep e el T oot s e V9 Béng
transm sgkaéwledgement signals transmitted from the selected receiving terminals

to determine a probability of reception.

21. The apparatus of claim 20, further comprising means for re-transmitting the
data from the server if the probability of reception is below a selected service

level.

22. The apparatus of claim 20, further comprising means for terminating the
transmission of the data from the server if the probability of reception is

above a selected service level.

23. The apparatus of claim 17, further comprising means for adjusting the
acknowledgement value to adjust the number of acknowledgement signals

received at the server.



19. The apparatus of claim 17, wherein the sel ected

rel ati onship occurs when the response value is
w@emabendt han t he acknow edgenent val ue. 20. TPEI/US2004/041477

apparatus of claim 17, furthegqgconprising neans for

usi ng the acknow edgenent signals transmtted from

the selected receiving terminals to determne a

probgpil .ty of reception. 21.. The apparatus of cl ai.

D00 R 1 FheasBareh R P e Foip BRRRE R Bt rftefhifing the
data frogatd itmSBE Yavedth thdsupliopatretdiVing mili RESHIh@A multicast
is below a selected service level. 22. The apparatus

of cl ai nrABMIS{AN her conpri sing means for termnating
the transm ssion of the data fromthe server if the

robadi | ' i _ , _ :
Pevers: 3 bflict AR Bk foorfARHfE GuRtibfi, diisFiHbfecuted
conpr i si mgproeasimgilogic &di sestvemnopdrite to aahsnaad geaplotality of

val ue to adLust t he nugber of ack Ydedgenent.signals
[ ecel ved e VIR TRt ANe SR aR o dia comprising:
PCT/ US2004/4Q4hét{dhs féPrafimithing tRPRRs Mdish &ﬁmsé:v&hg%rﬁgm value

further conprising neans for transmtting the t

f r om t hefremtheserves to the phtmalityl dftrgcepfing teeminalsgnd

termnals using.a [ticast transm ssion, .25. A

comput er - r SR s Fress i sp e AL piR drom pflagied
when exeetdiGiig téiynifdlafesdin thd eBictedirbcedvif@ terMinals comprise a
operate to transmt data to a plurality o recei ving

t er mi nal Rortiemef the pRiality of egaibisterraiapls Vhsap? lospihygenerated

I nstructj RN

e knons SR ok AR e L8 Bl s scmontedzemens
pluralityalwf receiving termnals; and instructions for
recei ving an acknow edgenent signal from sel ected

recejyi term nal s, erei.n e. selected receivin .
{or nthal B atiablsnidia t Shim A TG SoRpsige structions
recer vi ngr Erﬁﬁﬂiﬁﬁlgsthé’"ﬁ@&%w?edg%@ﬁﬂ VAIRSD KAPI6FALity HNE&Ring
response val ue has a selected relationship to the

acknow etdgeaimelsusingah wet ofgind Thaesmissiput er - r eadabl e

nmedi a of claim 25, further conprising instructions

for E’f..anfhnej c;otnllprﬁ rﬁrga?dr?gf%knnlg% 8991‘3{% Q;E) v\v/ﬁ}:lréig tlricoseﬁer}?ed relationship

plural’ity of receivi
occurs when the response value is greater than the acknowledgement value.

28. The computer-readable media of claim 25, further comprising instructions
for using the acknowledgement signals transmitted from the selected

receiving terminals to determine a probability of reception.

29. The computer-readable media of claim 28, further comprising instructions
for re-transmitting the data from the server if the probability of reception is

below a selected service level.

30. The computer-readable media of claim 28, further comprising instructions
for terminating the transmission of the data from the server if the probability

of reception is above a selected service level.



term nals using an out of band transm ssion. 27. The

conput er -readabl e nedi a of claim25, wherein the
wa@elsotrqad rel ati onship occurs when the responBer/vaioneo41477

is greater than the acknow edggnent value. 28. The

conmput er -readabl e nedi a of claim 25, further

conprising instructi ons for using the acknow edgenent

si gn ansm tted fr ect rece

Ceons) The Bo Mt e G EATRE B ppPhing insguctions
The conpgdadjlsaasiafe! a@kﬁ@vdl'eége@rflen@ aud2&judt e Mhber of
conprising instructions for re-transmfting the data

f r om t he agkmowdedgementgnlolsedived atyhoseryasception i s
bel ow a sel ected service |level. 30. The

COMpYHer g Qgﬁ?ﬁtgr- g{ﬁﬁe Q{edﬁ‘il (ff ecfglt%825 flﬂ{htelf' gtgmprlsm g instructions

conprising Irnstruc ons rm nating
transm sserarmnemittihgthdalaen fromnhe deeves & therplurhlityhsf receiving
probability of reception is above a sel ected service

| evel . WSTOOBE (g YPUBSHURIOMIFO81477 20 31. The
conput er-readabl e nedi a of claim25, further

conpryzsi AGphAalsHCldeqna recfengthHﬁfal retdife data transmitted to a
acknow edgemant val ue to adjust the nunber of

acknow egheatgnof sﬂcglwmggtemoelusfm aseWWetleapp@mtus Zpmprising:
The conputer -readabl.e nme f further

conpr | of ng FRATT BRI S Tigy T Rlpah iy He Mpegt vatue
from t heuarynvieed fron the s@hver: al i ty of receiving

term nals using a nulticast transm ssion. 33.

Appar at us fasnegyag jagigtorgeaeialy %@nfl@ﬁﬁ?ﬁﬁ’ﬁnseﬂ@l%cel ve

data trans rBrBée%Qn ?0 toPd étthx rQ@boh AR tBQn acknowledgement
er, ng:

termnals froma e apparatus conpri
recei vi ngaluegind to recei ve the data and an
acknow edgenent . val transm tted fromthe server

gener at i ng traeém&%“@%@rtmm& an ke P%%‘B@H§tg“9]a%'ée server
processi pgn| @g k&eiﬁn%@ﬂﬂﬁﬁﬁfﬂ@r&ﬁﬁ@@@ﬁﬁe K& y@eléc@ede}@latlonshlp

acknow edgenent ; and transmtting logic
transni t taathe acknmosiédetgrenhvaled.gnal to the server fr om
t he recei ving termnal if the response val ue has a

sel e el atignsh e now edagement
o Thp AP S G P ISR SRR IR st Fories
| 09' c f Urdgielo ré€iRs the @Sknowledgement value using an out of band

transmission.

35. The apparatus of claim 33, wherein the selected relationship occurs when the

response value is greater than the acknowledgement value.

36. The apparatus of claim 33, wherein the receiving logic further comprises

logic to receive the data in a multicast transmission from the server.

37. A method for use in a receiving terminal to receive data transmitted to a
plurality of receiving terminals from a server, the method comprising:
receiving the data and an acknowledgement value transmitted from the
Server;
generating a random response value;

comparing the response value to the acknowledgement value; and



logic to receive the acknow edgenent val ue using an
out of band transm ssion. 35. The apparatus of claim
w@300smhapei n the sel ected rel ati onshi p occurs pwEDS100£041477
response value is greater thany,the acknow edgenent
value. 36. The apparatus of claim 33 wherein the
receiving logic.further, co i ses 9 ictore
peldy

the data i riaPSPifig an eknopdsiement sigh et d3he Esponse value

37. A nmehhogdsdited@atiofstAp [CHE la¥itddd 1 fiefenlaltd

receive data transmtted ?o a plurality of receiving
termnals froma server, the nmethod conprisin

r ecei38i nghe methns of cipve Hn furdeneomnpaies e Vi tg% acknowledgement

transm t (g fuﬁlﬂg‘ak%ﬁt ofsb%}i TansiSSloh. ating a random

response val ue e response value to the

acknow edgement vaI ue; and WO 2005/ 074191

PCT/ 3920@Aé tekinbd/of cRimtI7anheteirt tha gelactedmdmmndshipgnm when the
signal to the se er i f tg}%@res nse val ue S a

sel ect ed“fSBP'ésFl"& HF BrepisT ﬂ%ﬁ: Wl@&é%‘ﬂ%‘ﬁt"a | ue.
38. The nethod of claim 37, further conprising
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41. Appaphirality bﬁreCEIﬁ/eng tarminale f@ny & B vérethel alpphratus comprising:
receive data transmtted to. a urality receivi nIg
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means for transmitting an acknowledgment signal to the server if the

response value has a selected relationship to the acknowledgement value.

42. The apparatus of claim 41, further comprising means for receiving the

acknowledgement value using an out of band transmission.

43. The apparatus of claim 41, wherein the selected relationship occurs when the

response value is greater than the acknowledgement value.

44. The apparatus of claim 41, further comprising means for receiving the data

in a multicast transmission from the server.

45. A computer-readable media comprising instructions, which when executed
by processing logic in a receiving terminal, operate to receive data
transmitted from a server to a plurality of receiving terminals, the computer-
readable media comprising:

instructions for receiving the data and an acknowledgement value

transmitted from the server;



42. The apparatus of claim41, further conprising

nmeans for receiving the acknow edgenent val ue using an
w@ndosof41iband transm ssion. 43. The apparat us oPCT/IUS2003/041477

41, wherein the selected rel ahhonship occurs when the

response value is greater than the acknow edgenent

val ue. 44. .The aratus of claim41, further
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of claim further conprising instructions or
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data reception error;, generating logic to génetate a
random r es poocessin@loges to compare the response value to an acknowledgement
value; and
transmitting logic to transmit a negative acknowledgment signal to the
server from the receiving terminal if a data reception error is detected and the

response value has a selected relationship to the acknowledgement value.

50. The apparatus of claim 49, wherein the receiving logic further comprises
logic to receive the acknowledgement value using an out of band

transmission.

51. The apparatus of claim 49, wherein the selected relationship occurs when the

response value is greater than the acknowledgement value.

52. The apparatus of claim 49, wherein the receiving logic further comprises

logic to receive the data in a multicast transmission from the server.



processing logic to conpare the response value to an
acknow edgenent value; and transmtting logic to
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server fromthe receiving termynal if a data reception
error is detected and the response value has a
selected relationship to the acknow edgenent val ue.
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measur e Hn§éP@E¥€d time interval. 54. The apparatus of
claim53, wherein the transmitting logic transmts the
negati ve acknow edgenent signal at the end of the
selected tine interval. 55. The apparatus of claim

54, wherein the selected tine interval is a random

time interval.



