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fér afl pulpekdson of content (data) to a large nunmber of
termnals (subscribers) is a conplicated problem
Net wor k systens that inplenent nulticast technol ogy
can deliver data over owever, because it
is difficult for the sWG?@Mabout the success
pr faﬁ 5 of such deliveries, the costs and resource

utilization may be excessive and wast ef ul . [0004] In
662}t y p&hefpraserttinveation relans ginesdllyrto camtentaiefiyergfin b hetwork

information, is simul eousl ransmtted to
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that can be generally categorized into three
approaches described as follows. [0005] In the first
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technology can deliver data over a wide area, however, because it is difficult for the

sender to know about the success or failure of such deliveries, the costs and resource
utilization may be excessive and wasteful.

[0004] In one type of multicast transmission, one copy of the information is
simultaneously transmitted to hundreds or thousands of receivers. To achieve
transmission reliability, several techniques have been proposed that can be generally
categorized into three approaches described as follows.

[0005] In the first approach, the sender maintains state information for each receiver
of a multicast transmission by keeping track of an acknowledgement response (ACK)
that 1t expects to receive from each receiver of the transmission. If the
acknowledgement response is not received before expiration of a selected timeout
interval, the sender retransmits the information to the multicast group. This approach

does not scale well when the receiving population is very large, and is susceptible to the



does not scale well when the receiving population is
very large, and is susceptible to thewell known "ACK
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ancy 1s to perrorm orward error correction
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to deliver the data to the branches of the .
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Transcei ver an plurality of nobile termnals. _
infaramtions to the dmages @ast bep)iof the tyderie radattyehemexpeksive given the high

uhj e transn ssion power control since it is
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ina wireless’network is not subject to transmission power control since it is engineered
to obtain a specific cell coverage and frame error rate. Thus, broadcasted transmissions
in a wireless network utilize more power than a unicast transmission because of the
larger coverage range that the broadcasted transmission is targeted to reach. As a result,
a broadcast transmission is generally more expensive than a unicast transmission.

[0010] Furthermore, in wireless broadcast transmission the acknowledgment

response from the receiving terminals is limited. Reliability is achieved by FEC or by



a broadcast transmission is generally nore expensive

than a uni cast transm ssion. [0010] Furthernore, in
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response fromthe receiving termnals is |limted.

Reliability is achieved by FEC or byrepeat broadcasts.
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receiving termnals. For exanple, the system shoul d
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term nals. SUMVARY [0012] In-one or nore enbodi nents,
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apparatus, is provided that operates to efficiently

del i ver data to a plurality of termnals in a data

network. In one enbodi neSUMMARYSt em enpl oys a

hybrid of nulticast and unicast transm ssions to
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over-the-air resources.

[0013] In one embodiment, a sender in the system uses various parameters to
determine the cost of sending data using either multicast or unicast transmissions to a
plurality of terminals in a network. Based on which transmission technique is less
expensive, the sender generates a transmission schedule which identifies how and when
the data will be transmitted. If the data is to be multicasted, the sender multicasts the

data according to the transmission schedule. If a terminal is not able to receive the data

when it is transmitted, the terminal may request to establish a unicast session with the



expensi ve, the sender generates a transm ssion

schedul e which identifies how and when the data w ||
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sender multicasts the data 4according to the

transm ssion schedule. If atermnal is not able to

receive the data when it is transmtted, .the term nal
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data network. The nethod al so conprises transmtting
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indicator. The apparatus also comprises means for generating a transmission schedule
that describes when the data will be multicasted on the data network, and means for
transmitting the transmission schedule. The apparatus also comprises means for
multicasting the data according to the transmission schedule.

[0017] In one embodiment, a computer-readable media comprising instructions,

which when executed by processing logic in a server, operate to transmit data on a data
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wherein:

[0022] FIG. 1 shows a data network that comprises one embodiment of a data
delivery system,;

[0023] FIG. 2 shows a detailed diagram of one embodiment of a transmitting server
suitable for use in one embodiment of a data delivery system;

[0024] FIG. 3 shows one embodiment of a method for operating a server in one

embodiment of a data delivery system;



wherein: [0022] FIG 1 shows a data network that
conpri ses one enbodi nent of a data delivery system
w@ 00231731 G 2 shows a detail ed di agram of 0nePCT/US2005/014849
enbodi nent of a transmttimg server suitable for use
in one enbodi ment of a data delivery system [0024]
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Thus, a “broadcast” transmission is generally defined as the first type of multicast

transmission. However, the term “broadcast” is also used within this document to mean
a transmission within any of the identified multicast categories.

[0030] 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 and/or
combination of wired and wireless networks that allow data to be transmitted between
the server 102 and the terminals 106. The network 104 includes a base station 108 that
is coupled to the network 104 via the communication channel 110. The communication
channel 110 may be any type of wired or wireless communication channel that allows

the base station 108 to communicate over the data network 104. The base station is in
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resulting encoded data is interleaved to produce a data stream 126 that is transmitted to

the terminals 106 using the selected transmission technique.

[0035] Prior to transmission, the server 102 operates to generate a transmission
schedule that describes how and when the data will be transmitted fo the terminals 106.
The server 102 transmits the transmission schedule to the terminals 106 so that they will
know in advance how the data is to be transmitted. The delivery of the transmission

schedule may be performed using any type of transmission channel, including but not
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transni'ssion or exa nal e out of -a
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faiter ofRGu t%’@tmé'sﬁbhé}ﬂuﬁ_'éagi sessions with {He t%lﬂeﬁ§ Y06 dAﬁEﬁhe server

termnals 1 and N did not receive the nulticasted
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recel Vog “a nunber o reques establ'i sh™ uni cast
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S, AR A RS 2ot OO At 567 THRARTARS tp GHabIEh the
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establish the required nunber "of unitast Ssessions to

[9638]sf y Thid, in pree orauere smbodinfents; thetdataddediarenyi systeinmperages to

cicra?e(%r%ine the most cost efficient method for transmitted data to terminals on a data

network. The determination may also be made with regards to any re-transmissions of
the data until the data is provided to enough terminals that a selected level of service has
been achieved. As a result, embodiments of the data delivery system provide a hybrid
transmission system since the same data may be both multicast and unicast based on the

most efficient method of transmission given any particular network environment.



the data is then re-transmtted using the nost cost
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fod1] datme ABIRE Yessiles &fdaiﬁﬁ:fﬂaéés'mg cbi@hife KR8wardMd/or software
receiving logic 210, all coupled to an internal data
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Zlagfn de tFE erI eaaverlu %as % v Sech ar e 0a lav dri
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software that al he serv r 200 to communi cate w t
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ont ent e transm O onhe or
pleratityaf remote tarmtiahla. Tae wansmittin@rlogic 208 also comprises unicast logic

that operates to unicast data and/or other information over a unicast channel 220 to
remote devices, such as remote terminals. For example, the unicast logic allows the
server 200 to establish one or more unicast sessions to transmit data over the unicast
channel 220 to one or more remote terminals. The transmitting logic 208 also
comprises control channel logic to transmit control information over a control channel

222 to remote devices. The control channel logic may comprise any suitable hardware



exanpl e, the content may conprise nultinmedia content
or any other type of content. [0043] The transmtting
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enveatesgg intprieaxamnutiple gontentdiles tormspvidpdiversity pndprevent head of the
I%Peo(ll-k?]ﬂtbl&ﬁmg. Thus, the FEC/interlieaver 216 may provide any suitable

interleaving technique to provide transmission diversity.

[0047] The server 200 is suitable for use in one or more embodiments of a data
delivery system to efficiently deliver data over a data network to a plurality of terminals.
During operation, the server 200 has content (1, 2, 3) stored in the data memory 206 to

be delivered to the receiving terminals. The cost estimator logic 214 is used to estimate



however, any cost cal cul ating function may be

utilized. The cost indicators output fromthe cost
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I nstructions stored on~a conputer-readabl e nedi a,

lwﬂ@wh when executed by the processing |ogic 202,

SY 9ChhRSkHRC LR G ey SRS RERATR 2005 R Example, the
multicast cycle indicator (N) is initialized to zero. In one embodiment, the cycle

indicator N is stored and initialized by the processing logic 202 and indicates the
number of multicast transmission cycles to be used to transmit the data to remote

terminals.



instructions may be | oaded into the server 200 froma
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A8l RWHRE A BleNhe fnbvaATRAA QYerhSte Rmtiflfl can set up a unicast session

with the server to retrieve the content. The processing logic 202 operates to establish
unicast sessions with the remote terminals and the content is transmitted to those
terminals using the transmitting logic 208 and the unicast channel 220. The method

| then proceeds to block 320 where the transmission schedule is transmitted to the
terminals using the control channel 222 and the data is transmitted accordingly.
[0055] At block 318, one or more multicast cycles have been scheduled since the

cycle indicator N is not equal to zero. Thus, the processing logic 202 has computed the
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[0958) anAtibldcRB22] the aumbavefltemofe tefmlihils fstwidptcihe hefwarknwill not
one content file wth mnulticast cycles from other

boshletorepsh dgingdhgpricyigney galsylated anyipedst fcls ame gompped. For
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computed, the method returns to block 304 to repeat the process of calculating the cost
of multicast and unicast transmissions. For example, after three multicast cycles, there
may still be unserved terminals that have not received the data. During the next cost
calculations at block 304, it may be determined that another multicast of the content

would be more expensive than establishing unicast sessions with the unserved terminals.



the content fromthe server. Thus, the data delivery

system operates to allow one or nore nulticasts to
webdosaiBm |y transmt data to renote term nal SPCT/OS®085/014849

term nals not receiving tha4nulticasts may then

request unicast session to retrieve the data fromthe
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[0059] It should be noted that the nethod
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[0064] The receiving logic 410 comprises hardware and/or software that operates to
allow the terminal 400 to receive data and other information from remote devices or

systems. For example, in one embodiment, the receiving logic 410 comprises multicast
receiving logic that operates to receive data and/or other information multicasted over a

multicast channel 418 from remote devices, such as a network server. For example, the



term nal 400 al so conprises scheduling |ogic 414,

which is also coupled to the data bus 412. [0061] In
won®sa17380r e enbodi nents, the processing | ogi cpdDBS2005/014849

conprises a CPU, processor 1s5gate array, hardware

l ogic, nenory elenments, virtual machine, software,

and/ or any . conbj nation of hardware and software. Thus,.
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a mul'ticast channel 418 fromrenote devices, such as a

dustnioes howeandevhenldata veilleheptansmittedifrdnt b seryer foeceeeptiangby the

| ogi c I the termnal 400 .to .receive a nultigas

terdinah 0, TEfhe pgsmisigh here s oes & e BARH et B data may

Befetfived T EukiBAe baskiog, the SdHeddiid) 1855 A148 QIR IKSSrobkaking W gic 402

| ogi c that operates to receive unicast data and/or ]

totestablishr wnieast sespionvath the sarvarde retenarthe Hat2 30thin Bmtigne window.
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anbodimentabf & dita delivaary systait or resei¢ datn thatscefficiently transmitted

from a transmitting server on a data network. The terminal 400 receives a transmission

schedule from the server via the control channel 422. The processing logic 402
processes the transmission schedule and determines if the data is to be multicast or
unicast to the terminal. If the data is to be unicast, the transmission schedule indicates a
time window when the terminal 400 should establish a unicast session to retrieve the

data. If the data is to be multicasted, the transmission schedule indicates when one or



i mpl ement any type of control channel suitable for
receiving information froma renote server. [0065] The
waladoa/1rBaory 404 conprises any type of nenory BCI/USH0®014849

for storing information at 16he term nal 400. For
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ddvailogled 4223 theTtbﬁanmsﬁcbrﬂ @ nko@rk réb0drcp tig @gsEscet foethe
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process the received transm ssion schedul e so that the
desembpedavithiGderande|to the tatminak490shown i nm FI@ 4l alnonig@s swpron

i. d i d
o BES, thé POt Y 1S 302 BedcBlEl Pl itaning i pheim the
A Oridng dbt&lbemdelofy the nmulticast schedul e, the

ﬁ{qocessi n% %ﬂc 402 requests a_unicast session wth
éllser ¥l 1 3 franpaussien sghedile recsived ap Hii tergiinal frpm a

Selpber §124 Batd %l:Wo?ﬁ.yFéxyé(tdﬁ'l'iS‘le? 'tﬂe%éegﬁng logic 402 receives the

transmission schedule via the control channel 422 of the receiving logic 410. In one

embodiment, the transmission schedule describes when and how many times content
will be multicast from the server so that it may be received by the terminal. If the
content is to be unicast to the terminal, the transmission schedule describes a time
window when the terminal mayAestablish a unicast session to retrieve the data from the

SErver.



transmtting server to transmt the data in the nost
resource efficient and cost effective manner and the
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[0077] At block 512, a test is performed to determine if the terminal was able to

receive the data during the previous multicast cycle. For example, the processing logic
402 determines if the data was accurately received. In one embodiment, the data is
encoded with FEC and/or interleaved. The processing logic 402 operates to reverse
these operations to determine if the data was received without errors. If the data was
received without errors, the method ends at block 514. If the data was not accurately

received during the previous multicast cycle, the method proceeds to block 516.



via a unicast session, and the nmethod proceeds to

bl ock 506. [0073] At block 506, a unicast session is
w@sdoahlizshed between the termi nal and the traneoi/us100§014849

server so that the data may8be transnmitted to the
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significant multicast resources will be used to reach only a few terminals, as shown by

the graph at 604.

[0082] However, by providing a system that allows the unserved terminals to
establish unicast sessions to retrieve the data, the system achieve near 100% reliability,
as shown at point 602. Thus, in one or more embodiments, the data delivery system
provides for hybrid transmission of data that results in extremely efficient data

distribution.



remain. For exanple, the if the nulticast cycle

indicator Nis zero, no nore nulticast cycles exist
w@pstim4sret hod proceeds to bl ock 506 where t hBCT/US2005/014849

term nal establishes a uniaast session with the

transmtting server to retrieve the data. If the cycle

indicator Nis no zero, nore nuJtjcast cycles will be
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transmtted in one enbodi nent of a data delivery
system It should be noted that the nethod 500
illustrates just one enbodi nent and that changes,
addi tions, or rearrangenents of the flow el enents may
be nmade wi thout deviating fromthe scope of the
descri bed enbodi nents. [0081] FIG 6 shows a graph 600
that illustrates the cost and resource efficiency
achi eved utilizing one or nore enbodi nents of the data
delivery system For exanple, the graph 600
illustrates that there is a dimnishing return with
continued nulticast transm ssions after a certain
nunber of nulticast cycles. The graph 600 illustrates
that during initial multicast transm ssion cycles the
nunber of termnals not receiving the data decreases
until point 602 is reached hi accordance with one or
nore enbodi nents of the data delivery system the
costs associated with additional mnulticast
transm ssi ons exceed the cost associated w th unicast
transm ssion after point 602 is reached. Thus,
continued nulticast transm ssions will be very
i nefficient because the network's significant
mul ti cast resources will be used to reach only a few
term nals, as shown by the graph at 604. [0082]
However, by providing a systemthat allows the
unserved termnals to establish unicast sessions to
retrieve the data, the system achi eve near 100%
reliability, as shown at point 602. Thus, in one or
nore enbodi nents, the data delivery system provides
for hybrid transm ssion of data that results in
extrenely efficient data distribution.[0083]
Accordingly, while one or nore enbodi nents of a data
delivery system have been illustrated and descri bed
herein, it will be appreciated that various changes
can be nade to the enbodi nents w thout departing from
their spirit or essential characteristics.



Therefore, the disclosures and descriptions herein are
intended to be illustrative, but not limting, of the
weempe1sis t he i nvention, which is set forth inp¢1es2005/014849
follow ng clainms. CLAIMS Whae is clainmed is: 1. A
nmet hod for operating a server on a data network, the
nmet hod conpri sing: conputing a | ticast cost
i ndi cator and a uni cast c@ﬁﬂmnﬁcator that are
associated with nulticast and unicast transm ssion of
data; determning that the nulticast cost indicator is
WwWassisich@med 3¢ uni cast cost indicator; generating a
transm ssi on schedul e that descri bes when the data
will be nulticasted on the data network; transmtting
the thansnhdasthod for RReTAtivg a siverom adatanstvatk, theamethod
peTole upl,_ %?r]g to the transm ssion schedule. 2. The nethod
of 'claim 1, wherein the step of transmtting the
t r anseunsgmiting asmklecust eost ordpratcrend a uaicaspi coft ihdiaaterrhiat arag

the.tr i.on schedule via.a.co channel . 3.
%Cl?fﬁil b‘gl n&‘ﬁtlﬁf}sﬁ @lca\shﬁr‘l‘rﬁ@”h‘ﬁ\‘é‘tﬂr A% ng receiving a
requ ee'fétedrﬁmﬁé 1290 tHeSHuIficAb? b S $idi PSS REs thdn tH iRt hd

of claim1, Wwherein the step of generating the
indigatoni ssi on schedul e conpri ses generati ng t he

be mArRREad T EHen et B whaF B g

Multich§edbn thedasnetorkihe met hod of claim 1 wher ei n

the step of generating the transm ssion schedul e
coner%Q*lﬁmgﬁﬁa?W@“%S}?@%h@&c»éﬁ computi ng and

det er es until

the iy cAfinizhe Subhiofibl to BF Bk BT LgHELED, MG

cost indicator; generating the transm ssi on schedul e

t o de3cri bEhd inathod b€cldo &, wherkinishe step of trmstrétﬂingmhd tnansmission
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fhhhéicasting further conprises perform ng any
conbi nation of encoding the data wth FEC and

interleaving the data.7. The nethod of claim1,
f urt h&r cohk methag of claim 1, further comprising receiving a request to

estabhsh a unicast session.

4. The method of claim 1, wherein the step of generating the transmission
schedule comprises generating the transmission schedule to describe that the data will

be multicasted on the data network in a plurality of multicast cycles.

5. The method of claim 1, wherein the step of generating the transmission
schedule comprises:

repeating the steps of computing and determining for a plurality of multicast
cycles until the unicast cost indicator is less than the multicast cost indicator;

generating the transmission schedule to describe that the data will be multicasted

on the data network in the plurality of multicast cycles.

6. The method of claim 1, wherein the step of multicasting further
comprises performing any combination of encoding the data with FEC and interleaving

the data.



determi ning that the unicast cost indicator is |ess
than the nulticast cost indicator; generating the

Wa z@n31mBEsi on schedul e to describe a tinme w nOECT/USMO05/@14849
uni cast session may be established to retrieve the
data. 8. The nmethod of claim1l, wherein the data
network is a wireless network. 9. Apparatus for use in
a seryer OoPhémemba of8lahR KfurthBecaARRRIAL US conpri si ng:
a cost estimator that operates to conpute a multicast
c ost deteinyning thag the unicast ewbindisator is lagh than te multcasteast
: {:I ated with nmulticast and uni cast transm ssion of
dla ’proceSS| ng logic that operates to determ ne that

t he ngérfafdt@g&h@@&ﬁrﬂls’swncsah&fulé ® deSSbetahtifie WitRloWWE&S4 unicast
cost I ndicator, and generate a transm ssion schedul e

pegeipn ey deicslablished to Tefrievadhedald| | be nmulticasted on

the data network; transmtting logic that operates to
transgnt t R Qm'BP‘lk [

dat a gnccorgﬁen%le?lgat Sﬁ{fﬁgnéﬁn&ggﬁqgﬁdgtgﬂ du e?é éi‘g&lﬁwsg%twork'
apparatus of claim9, wherein the transmtting logic
conpr9.ses Appaatus &ir st anmsdrvarioata dasa netwarky thetapparstvist

the transm ssion schedule. 11. The apparatus of claim
CTH ¥ ¥her conprising receiving logic that operates to

r ecei ¥ Gost eétRAlESthat shefitdsablcobmbut@ atflGiosst st Hidichfor ahd a unicast
The_ apparatus of claim9, wherein the processing | ogic

eﬁférnalt@sorﬂ@t gesraspepiated with tl’frld‘i*@ﬁi anglj wicasictrmgmissionef data;

ﬁ : f’ \c/:v{) ﬁg?s%ﬁgtl%él o aa? Bﬁé’}at\é% e{?ﬁféﬁ%}l '%lhtggg f’n ﬂlc%%é:.olgﬁﬁgl%st%r 1s

Ep&)ﬁtaﬂthwmlfast(ﬂoaﬂ mdﬁatowhlﬁd gemerhtb @ tpnomssioh BchddoRithat describes
er.m ngﬁﬁlt hag the mul tj cast cost

t et
1%313 "i(’)‘éﬂie ultieas e d#tr @8O Bost i ndi cator for
a pI Ul shditéing flogieHHat Sﬁeﬁte&%@aﬁ%ﬂﬂ&r%ﬁ“1§s§§éﬁ§h$m? and

transm ssion schedul e to describe that t
heltivasttthedata actonding teethel ransnmietiowsdhedulet he plural ity of
mul ticast cycles. 14. The apparatus of claim9,

wher ej the transmitt ther.c

per f oWn an?}h cHRBTaN fe"ia"@;g 8”5‘8‘&?&? mgli gtérfg?%ﬁ} cﬁmIPE'ée
&difiirol chamnélabatiingsedhe trdnadngit ﬁl@-traﬁﬁkﬁlsﬁibﬁ@é}ﬁaﬁuﬁ. of claim

9, wherein the processing |logic operates to determ ne
that the unjcast cost_indicator is less than t

he
mul ti thst Essaprriatiseficim % fythse prupprsng ﬁféewmg logic that operates
fo'redsid §§gﬁ&t&?&%‘ﬁkﬁahﬁlcgﬁ§ sfsio%e a tinme w ndow when a
uni cast session may be estab ed to retrieve the

dat a.
12.  The apparatus of claim 9, wherein the processing logic operates to

generate the transmission schedule to describe that the data will be multicasted on the

data network in a plurality of multicast cycles.

13.  The apparatus of claim 9, wherein the processing logic operates to
determine that the multicast cost indicator is less than the unicast cost indicator for a
plurality of multicast cycles, and generates the transmission schedule to describe that the

data will be multicasted on the data network in the plurality of multicast cycles.

14.  The apparatus of claim 9, wherein the transmitter further comprises logic

to perform any combination of encoding the data with FEC and interleaving the data.



16. The apparatus of claim9, wherein the data network
is awreless network. 17. Apparatus for use in a
W@ eosRr173e0 a data network, the apparatus conprPGI/U§2005/014849
means for conputing a multikgast cost indicator and a
uni cast cost indicator that are associated wth
mul ticast and uni cast transm ssion of data; neans for
det er (8 ni NMphd 4phrablye AWMithi ¢ dhbresPhk pratdbsidd Riid shetfiso
t han the unicast cost indicator; means for generating
determing thiat e gnicess isestundicatpris lese thanithemulticast costandieatar, and
A L[ticaste he data network: ans for .
o e Biner A3 Sihefl0ei Q8o b Ea Rt Ptow TR aipaptspssion
1y be eastlished foltetridaé theataeOr ding to the transm ssion
schedul e. 18. The apparatus of claim 17, wherein the
means_for transmtting. the transm ssion schedul e,
conpr }ées Theapparagys Ocr}r‘%ﬁﬁ@rﬂ’ phersip the datansheorkdsp yireless
gAul e via a control channel. 19. The apparatus of
claim 17, further conprising neans for receiving a
request to establish a unicast session. 20. The
appar bt.us Appashtus for UFe invhseredr ontaidatameswerkf the apparatus
aynerathg the transm ssion schedul e conpri ses neans
&%ﬂggﬁ%rating the transm ssion schedul e to describe
that mbahsdait conipulting Aenutitdst 6636 ikiicatdt ahB 8 vdthst cOStin@iEsor that
inaplurality of nulticast cycles. 21. The apparatus
¥e agsogiatpd with ipyRicast and yeicagt sqasipissiogehdatait i ng t h
trans [ , r. : .
the. shas GuERAME Bl BTG o Bl [P Wpicas
afst mdichtocast cycles until the unicast cost indicator
is less than the nulticast .cost indicator;. and

for GRRMISAPY SROCTAAE f (ASTSSSR shedii Sk desciibetnubien fhg data will

bdahitdichfe A& the\datal nelRforful ti casted on the data network
in the plurality of nulticast cycles. 22. The

appa_rmﬁ«'um_folf tragismitting the Wﬂﬂﬂ@msimntsmdmasd for |
e L T LR A A

i nterl eaving the data.
18.  The apparatus of claim 17, wherein the means for transmitting the

transmission schedule comprises means for transmitting the transmission schedule via a

control channel.

19.  The apparatus of claim 17, further comprising means for receiving a

request to establish a unicast session.

20.  The apparatus of claim 17, wherein the means for generating the
transmission schedule comprises means for generating the transmission schedule to
describe that the data will be multicasted on the data network in a plurality of multicast

cycles.

21.  The apparatus of claim 17, wherein the means for generating the
transmission schedule comprises:

means for repeating the steps of computing and determining for a plurality of
multicast cycles until the unicast cost indicator is less than the multicast cost indicator;

and



23. The apparatus of claim 17, further conprising:
nmeans for determ ning that the unicast cost indicator
WO s005@584% han the nmul ticast cost indicator; aneCTesawss/014849
for generating the transm 2%i on schedule to describe a
ti me w ndow when a uni cast session may be established

tor eﬁlgér?\fgr %%1 ragﬂg?‘lv%r Sﬁngggg)n%mr?@lﬁl?et&i%e&fﬁb‘é I .t E%%L?a’taAwill be

wherein the an ess networKk.
mahicadtad on thedatal retwaaitiia theqriyalisi ofgnulisast eyelésons, whi ch
when executed by processing logic in a server, operate

to tragnpsm t, data on ata_network, the ) )
corrpu?_gr - rthafu"cﬂ??@ icgalregﬁ_p]” _%rieﬁlgt.he g?q,{%mug)t}&ast'u&mrther
Sorprised PBars BHprtcrAThg &BSdontbistioalo? encidshgths Bata &kth FEC and
cost indicator that are associated with rmulticast and

wtarlsawing theadatari ssi on of data; instructions for
determining that the nulticast cost indicator is |ess

t han 3qe U'Plllecﬁ)i)taraﬁg.sotfcia%ﬂil‘%a BJI'J: i .i ons, for
generating a transm ssi on sthedul e at descri bes when

t he datansvibt detérenimm} that dsetimicastcdshiaditatoa isiedswharkthe multicast
instructions for transmtting the transm ssion

%Q?h@élﬂa@r;aéﬂd instructions for nulticasting the data
accor g g ﬁp%éggﬁghgemﬁﬁs@{bn_ chegw t%-de@i_be-ghﬁne window when

conputer-rea dia of claim25, wherein the
a nsitast session sndydre estahhsheidtte ratgeverthe datansni ssi on
schedul e conprise instructions for transmtting the

transyj ssi schedul i.a & contro nnel .27 T
conp u)%‘ﬂe r-r eq%ﬁré‘g'ﬁeojic angfla}cwia%fzrr%l tée 8?% rn{:ﬁ'veorrk Isd w1rgl%ss

fAWPBHK. Si ng instructions for receiving a request to
establish a unicast session. 28. The conputer-readabl e

medi a_of claim?25, wherein the instructions for .
gener &ti ngACRBIPPICEFAGARIS MsIacompiising 1B sHPR% Which when

: . ; . ; bl
G R e T U e Rl
clabputerateadnble media cghprgthg:t y of nul ti cast cycles. 29.

The conputer-readabl e nedi a. of cl ai m 25 erein the. ..
et r BEEYIRES FROBRHEREE MG Ao BEAPL SiEh UL bRY indicator
HANRE 2§@8TatddRAtH MakiceRand Qhichf BAASHREoh BEd4;eps of
conmputing and determining for a plurality of nmulticast

cycl emsiyations fardeignningrg thatdbe mularagtanost inflisatopisdessiiban the
ltn?lgaswcl)s& Encd?csa{or;c ost

instructions for generating a transmission schedule that describes when the data
will be multicasted on the data network;

instructions for transmitting the transmission schedule; and

instructions for multicasting the data according to the transmission schedule.

26.  The computer-readable media of claim 25, wherein the instructions for
transmitting the transmission schedule comprise instructions for transmitting the

transmission schedule via a control channel.

27.  The computer-readable media of claim 25, further comprising

instructions for receiving a request to establish a unicast session.

28.  The computer-readable media of claim 25, wherein the instructions for

generating the transmission schedule comprise instructions for generating the



indicator; and instructions for generating the

transm ssion schedule to describe that the data wl|
wheoosuiBucast ed on the data network in the pl up@l/us3009614849

mul ticast cycles. 30. The ceeénputer-readabl e nedia of

claim 25, wherein the instructions for nulticasting

A Slop SOMRRICAG bllabl Uk 1] 9L AL R IRE dta mwork

ihatphurhBtywif mopltidast daetea. 31. The conput er -readabl e nedi a

of claim 25, further conprising: instructions for

det erJn ni t hat the unj cast,.cost .indicator [.s.less.
Chan Bhe. niiqsceipstercerdabi b Rstaimey hetn IR pgtions for
deBbrafif® fleafanEiflistioR séHeadlRWoiprigey: schedul e to describe a

ti me w ndow when a uni cast session may be established

to renstiustiens feerapanting the stemhef commpting and deterainingrfens plurality
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ihéicaorlahdon a data network, the nethod conpri sing:

receiving a transm ssion schedul e that describes how
dat a WFtryctiges of genrsiatingdhe transpasSIgTicRgdule toy deserbethatdhe data
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during the one or nore nulticast cycles. 34. The
met hald. of THeaiompdBr-reddebleimeditef daiap2Hwhersiwtheiingjructions for

C rises receiving .the t.ransm ssion schedul.e via .
BEPSRE Siee epoib e kst B RE BT BnE i SPnSipifichyd encoding
thO itk wahREC hid intdiRatifig EiRCRIa/e the data during the one

or nore nulticast cycles; and transmtting a request

to establish a unicast, session to retrieve the .

dat a.H6. THe werpni-rerdableamadizaf claim 23, durthes fpmpasing:

det erjplfiffnd A2 hetbiEinfR Rt tRe Bficdst 85 fﬂd‘gfa?cq id F§ the
termnal via a unicast “transm ssion; and establi shing
raultinast asdt isbeatoroand 0 retri eve the data. 37. Apparatus

for use in a receivin erm nal .on ta petwork, the
ppar BRTHPEBhSF ESierY ey Srhotie A SR Agpg fmdow
whheHiiast fdbiod Ry ibe ReEbLIRYY difetrictethe Bfa.

32.  The computer-readable media of claim 25, wherein the data network is a

wireless network.

33. A method for operating a receiving terminal on a data network, the
method comprising:

receiving a transmission schedule that describes how data will be transmitted;

determining that the data is to be multicasted on the data network in one or more
multicast cycles; and

receiving the multicasted data during the one or more multicast cycles.

34.  The method of claim 33, wherein the step of receiving comprises

receiving the transmission schedule via a control channel.

35.  The method of claim 33, further comprising:
failing to receive the data during the one or more multicast cycles; and

transmitting a request to establish a unicast session to retrieve the data.



transmtted; logic to determne that the data is to be

mul ti casted on the data network in one or nore
wormosiicast cycles; and logic to receive the nubdT/US®IBC4849

data during the one or noresmulticast cycles. 38. The

apparatus of claim 37, wherein the logic to receive

the transm ssion schedule conprises logic to receive

the t B&NSNTAS Rthod ©FeRith 83 Viudthdr MBrisilg: Channel . 39.
The apparatus of claim 37, further conprising: logic

to defeteminmgithaithe data dedranamitiedito Bedarningeila/aunicast
ggﬁgnggsiérp%ngne or nore nulticast cycles; and logic to
ransmit ’a request to establish a unicast session to

retri estsblishgdainicastddssidie ragieae tHeutataof cl ai m 37,
further conprising: logic to determ ne that the data
S bel,#ran mtted to the termnal via a unicast

transii'ssi GRPAARE frgise & & Frogwingieminal:on s dala aetworks dieon
hpakgthd Eyisifpe dat a.

logic to receive a transmission schedule that describes how data will be
transmitted;

logic to determine that the data is to be multicasted on the data network in one or
more multicast cycles; and

logic to receive the multicasted data during the one or more multicast cycles.

38.  The apparatus of claim 37, wherein the logic to receive the transmission

schedule comprises logic to receive the transmission schedule via a control channel.

39.  The apparatus of claim 37, further comprising:
logic to determine that the data has not been received during the one or more
multicast cycles; and

logic to transmit a request to establish a unicast session to retrieve the data.

40.  The apparatus of claim 37, further comprising:
logic to determine that the data is be transmitted to the terminal via a unicast
transmission; and

logic to establish a unicast session to retrieve the data.



