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resizing for efficient statistical nultiplexing.
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SUMMARY

[0004] In general, this disclosure describes techniques for exchanging information
between a plurality of encoder modules and a multiplex module to combine segments of
data from the encoder modules with an improved quality. In particular, the encoder
modules associate their respective segments of data with quality and rate information,
such as quality-rate curves and/or quality-rate tables. The encoder modules send at least
the quality and rate information associated with the segments of data to the multiplex

module.



wi thin the avail abl e bandw dth of a transm ssion
channel. If the nultiplex nodule determ nes the

w@bkwsabiory of segnments of data do not fit w t hPET/UB®08/052497

avai | abl e bandwi dth, the nultiplex nodul e sel ects one

or nore of the segnents to bejsresized based on at

| east the quality and rate information received from

t he encoder nodul es. Miltiplex nodul e requests the

fuaeser m%hl@1§le§31§9&dl@taﬁgyﬂstﬁ 1&&3@ 1Ry Qe dn S 48R Anation to

of data to resize the segnents of data in ‘accordance

détemming evhedvn dhd segmend$ bbclatai tat e{l@ld@ﬁ}nqdnle@ riesie pe dtansmit fit
f of . di

ST DR miatepEReBIOf ' st e 1 b Rintex module

&t odined ihe T})hﬁr@ﬁtyaoﬂiﬁegm@ﬂltls toy defa deasremtwitlgh takatvilable bandwidth,
associated with the tlows of digital nultinedia data,

et plex ﬂgbdmeiekéfs qu@e)r e af theysegmerst& feicsized bepgd an at least

ﬁln:%:qélméwnﬁe&%l 13?02‘{1121 Q@gg‘#ﬁ% %glacg (ftrﬁc?glle%nﬁ/lu?ﬁplex module

regacsethe kasaidr awdales lamsﬂatetirvelththalselteytea Rekni@iteof data to resize the
|nforrrat|on associated with the Iur lity of segnents
SEmERtsL BN RReOTHANGE éﬂlﬁhﬁb Eﬂd el dat a do not

fit within the avail abl e bandw dth and requesti ng

H98p i ndnameetiprctor Mpgodrfer SPIRBNRE @@Wécqfe@lggélgmﬁtrgedla data

g(%{}?\'gﬁle? tr%/c%o htel\égst tq?&ht?&%&_/r?t@ 1ﬁfol?1% gotrl'h l thtt)hgf segments of

egnen I'n ano er as
appansdcitted orithc tiegbflown @f fdigivg rabiltielicdiat adta nﬂd:tbﬂrﬂi[ﬁdﬂgawhether the
recei ves

dat Il ect dul

a@r@éﬁgggﬁ‘[&'&%ﬁf& déﬁofa %\%@%ﬂ 5%@%@%@#%@%6 ctipgppg gr more of
f

gl gﬁtﬁ%%f sc%fm ‘?st 8f 83 QG'b%tl%gﬁ&i B&eﬁl}fﬁ I dl%?i\% tﬁ(%I g_}lahty and rate

tl ia data, an ocation np
thddoreranion easscwinaed:m evitht the pllcatigl iof ysegxheme ofretatas whtn disd alurality of

fit W|t a Iable andwi, dt sel ection
{simetls' gt e Ba MR bt St BRSNS padigall 3Ra Fetup e resizing of
SRUME MSorRfor dfrd sd16ctBE sdp@ih&aS damss dcBv@he heaRbld B@dwidth for
?hual [ te/wand rate i nformati on associated with the

ewlahiityyofoégeyirent s of data when the plurality of
segnents of data do not fit within the avail able

daini dtth aanther espeestas ap@aframsnﬁgr ebmbading Gbwk hd dgieal onultimedia
gggre sel ect ed egme ts. of d 0, achi.eve th

A POUHITECH h AR CR ?C&Pntwe LIS %teé?f’éhtqé‘ahty and rate

[2088kioh Mo af ]tbl[ﬁalﬁ%f ofSP&RENts %‘F &W@is@&'d&df@fth Rl RIs NG digital
flows of digi mul ti nedi a data conpri ses neans for

maanedindatatanl aéla)gatlmpuabqhﬂg/tlah determines whasherghé phurdligy obsegments

g{ gr alfbtt\};%t?lfala?lgﬁg{znﬁgﬁ)lle %vgzﬁt[ §So%eg§%1§%fr\éwpéuqe ttl?a% selects one or
fhetesnhs |pﬂﬁaN®Qif@@%m&1ﬁ§ophétﬁ @d bé Yeskd Degiaedt & 1&fst Btquality and
fit within an avail abl e bandw dth,

rate information associated with the plurality of segments of data when the plurality of
segments of data do not fit within the available bandwidth and requests resizing of each

of the one or more selected segments of data to achieve the available bandwidth for the

plurality of segments.

[0008] In a further aspect, an apparatus for combining flows of digital multimedia
data comprises means for receiving at least quality and rate information for a plurality
of segments of data associated with the flows of digital multimedia data, means for
determining whether the plurality of segments of data fit within an available bandwidth,

means for selecting one or more of the plurality of segments of data to be resized based
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[0011] In yet another aspect, a method for encoding a flow of digital multimedia
data comprises associating a segment of data of the flow with at least quality and rate
information and sending at least the quality and rate information associated with the

segment of data for multiplex processing.
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BRIEF DESCRIPTION OF DRAWINGS
[0017] FIG. 1 shows a network that comprises an exemplary multiplexing system.
[0018] FIG. 2 shows an exemplary server for use in a multiplexer system.

[0019] FIG. 3 shows an exemplary frame that illustrates a MLC’s slot allocation for

use in a multiplexing system.

[0020] FIG 4 shows an exemplary frame that comprises various MLC allocation

shapes for use in a multiplexing system.
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all ocations for use in a nultiplexing system [0023]
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[0030] FIG. 14 shows a frame that illustrates the operation of an exemplary

multiplexing system to allocate excess six block services.

[0031] FIG. 15 shows a frame that illustrates the operation of an exemplary
allocation algorithm to pack two RT services in a transmission frame for use in a

multiplexing system.

[0032] FIG. 16 shows a frame that illustrates the operation of an exemplary
allocation algorithm to pack RT services in such a way that unused slots are grouped in

two areas.

[0033] FIG. 17 shows an exemplary frame that is divided into regions for RT

services and ORT services for use in a multiplexing system.



use in a nultiplexing system [0036] FIG 20 shows an
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[0044] FIG. 28 is a flow diagram illustrating exemplary operation of an encoder

module encoding multimedia data in accordance with the techniques of this disclosure.

[0045] FIG. 29 is a flow diagram of exemplary operation of a multiplex module that

manages bit allocation in accordance with the techniques of this disclosure.

[0046] FIG. 30 is a flow diagram illustrating exemplary operation of a multiplex
module selecting segments of data to be resized using quality-rate tables associated with

the segments of data.
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&%&( 5%%%&%95@0@3 %86‘11@8{? tii‘c?r éx%ﬁ%éég ?ﬁ‘ an OFDM

varl e super rarre he sSha

mtdm of siyssnflanetih daﬁﬂldﬂCﬁﬂaedoﬁlprlﬁbsMrﬁ:e @wdsioamuDEpivk (TDM) pilot
symbol .. [0050] FIG 1 illustrates a multinedia
@ﬁl&%. figausnay ddivsinm gnuirlee iFLdd) mipst signelpoorahnd énfgrmation

14 g 19 GE 516t HEHuRR AP EF YSRh sABols Fhat

1ﬁﬁ wggﬁg %Ecod?%} eV|ce such as a%wf geV|%8'08 o oceur
avat oac (HRAMsytbot tquDAs aE@Kamﬂ)’le pdatpoke nofy include a set of 500 data
symbols. Additionally, an OFDM symbol time in the superframe may carry multiple

slots of data, e.g., seven slots.

[0049] The following definitions are used herein to describe one or more aspects of

a multiplexing system.

Flow An element of a service, for example, a service may have two flows —
an audio flow and a video flow.

Service A media content that can have one or more flows.

MLC A media logical channel (“channel”) used for data or control
information.

Resize A procedure by which services are resized to require less bandwidth
for transmission.

Overhead Information Symbols (OIS)

Symbols in a superframe that carry information about the location of various

MLCs in the superframe.



this description, it will be assuned that the data
network 106 operates to communicate with one or nore

w@eoosaidoeo devi ces usi ng OFDM t echnol ogy; howevRCT/US1968/052497

mul ti pl exer systemis suitable for use with other

transm ssion technol ogies as gell, such as any of a

variety of radi o access technol ogies, such as d oba

System for Mbile Communications (GSM, CDVA 2000,

wi debgpd COMAHM IR unit GOV dwi B o ctbd FEMI(O8¢kr an OFDM

famly of standards developed to facilitate wreless

net wor ki ng deyimbed by the various |EEE 801.1 Ix

standards. [0051] In one aspect, the server 104

operates to provide services to one or nore devices,

f005D] as A1obil lidudevdscemli@dnedid ef@ATAMARaddcodind s teinNE0. System

network 106. For exanple, the devices may subscribe to

{10f: compuipeses pelgvicdiadenspdingr daicer gach PRe seveler 04,08 mutimedia
C

R Bin iy 48 AT a0 1. MO G o RO DE B R purposc of
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%@fgﬂ{ IsS&i%a @Xo%%ﬁ%ﬂh@rntrﬁsm‘i‘és{o%dteaﬂl@{ fesVs ﬁlﬁ%ﬁ'ch s any of a

etworks that allows services to be delivered frfom
BEIVEr oﬁOdadl@ dencsc eechmoleginsiunsuclat konGhltah Slygtem  for  Mobile

EEmiPEatoRCTE IR0 uShug? CiidhnELenMr Ry 1xev-

DOYBE the@REH dOfarily RE StaBllarBO8&RRIR d A8 BicARSte WitcsB néth@rking defined
scope of this disclosure. A single multinedia decoding

biethecerioss IBEE 801ublx dangldrdsn FIG 1 for sinplicity. For
exanpl e, other devices suitable for use in the
Y51 pl dremesasptatmhic rsetwedd 04 peraggsetonmbvide rsetveatstto,ona or more

SRRt D GRSt 55 o e Br OrHaLREBIP: BTy IR O 106, For

Q)&&ﬁﬂl@' th&H8ViBesansly VBB IRVIhE BervRids Eircfﬁde@rbmvd?' 184 €The server
nd t hose sold under the trademark "i P

&%lul@t@luekﬂdoﬁe theicteteerke 06 uthsoughs &teelcmnnemmatlon link 108. The

terrestria radi.ot el e hon s. lin .
LG L8 T68eh BRSSP e oM Emi{ Tt s a wired
G haekBolliar thathewestey to tan@wwhé ekess 104 nk J¥Bimunicate with the
conprise any suitable wreless technol ogy that

Byweds 490t Bhaapetyiprle 409 cemprisescyimeemiaateonpt witegeand/or wircless
Q&gv\éﬁ{s th]ap 6«111%9/9 %}YJ&E‘ d%gl &qlv%%ﬁ %‘anu ﬁ{er %r@gr I1 04 tb G%ewces in

Ises a conmuni cat es
hhﬁmnﬁkwmﬂkwﬂﬂﬁkﬂhfmmghO6hﬁwhmsdh&&waﬂﬁk.110. In sone
cases, the device 102 takes part in an activation

[0S2ESS 1t bafuldbd AYEd ke tiendteerkl(0d iy soaf@inic® With any number
recel ve services over the network 106. The activation

pirderdypesrafypopabls devisemwthipithyscope of this disclosure. A single multimedia

decoding device 18 is illustrated in FIG. 1 for simplicity. For example, other devices
suitable for use in the multiplexer system include, but are not limited to, a personal
digital assistant (PDA), email device, pager, a notebook or laptop computer, desktop
computer digital music and video device, such as an mp3 player and those sold under
the trademark “iPod,” radiotelephone such as cellular, satellite or terrestrial-based
radiotelephone. The wireless link 110 comprises a wireless communication link based
on OFDM technology; however, the wireless link may comprise any suitable wireless

technology that operates to allow devices to communicate with the network 106.



the server 104. However, the activation process may
al so be perforned wth another server, service

w@e@sigee) content retailer, or other network BCI/US2008/052497
For the purpose of this description, it will be
assunmed that the device 102 perforns the activation
process with the server 104 and is now ready to
subscri be and receive services fromthe server 104.
fosBPUgTHeNgoveecaM®? 8l1hdtlakéRt MAFRGL 1 Neofases! al Sobile telephone that
described in terns of subscribing to services, device
q@nmppiyatce saihvibe sietwdrk d96 dhergin drangirklessObnk hiQ. Taoometcases, the

%wﬁel [ tgléssugba%tﬁrgl a?hea gatl% r}%@?ﬁlsi %ﬁé@o‘ﬁﬁgﬁ tcﬁg{ggli Bb & Slﬁ)SCl‘lbe to

FRBIRE iss®fcelovhatc ae6esE 100, THOheMfatibh ProdeBSddes drmed with
or nore real tine ERT) services 112. The server 104

Fhﬁysea\{eﬁdoéoﬁﬁv/ﬁmra he ggtivatien Awmscyseany olspebenpdfoamee wigy another

(OREME 2R DR GO T8RS nB6RERSNE. PASHODymose of thi

decripi@s ithell bdasuardinpt ehe dedvicesl®R\eefoamy thbl2tivdidd)process with
i medi a content that jncludes ne

npris
g‘ﬁo“?’f‘@r ?%5&1 B 1O {5345 d9 AYOSCHPORHMRTSCEHING SHpiACE ronhﬂi]&/SG‘f"er 104.
Qﬂﬁbﬁ%ﬂﬂe‘)&& é)‘?é PBIBARA ﬁiCFICPt Fqs %sc"f‘f%)éd Qh Nefmd XP%ulS’s rlblng to

sul tabl e content or service. Thus, the services (
d20esyedevoonilil smyvicdawe sany/whes wrer oetverrki }ﬁ6otha:atdloo1mt require a
L?Pmatted in any suitable format. It should be noted
PYPRETRYPE- server 104 may al so conmunicate with one or

nore other media servers that conprise or. have acces

(QSHr andyrset (dreaBmynicaiss Wiled 8 Vvimeemedia sepver {BHHIS) 126 that
ﬁ‘l §%‘P‘Ha§ta€c%s§j?d béflﬁéﬁf tﬁ@tﬁlﬂblﬁlﬂ%&egﬁéof te PR tlme (RTn) dserwces
I NC a

but are not limte ndw dt quality a
it 2. 8'hie lsémymnm4| way alge commuyijcateatiéng yon teyubﬁrnefrneslwr seinee (NRTMS)

[or any.other type of deliver equi r enent . 5
TG it a* bt R Bt e ol Tiord b S g SGHE Moy non real
iRt (NROB RF88cst pZ(ﬁ‘ fHok %'x@fﬁf)lle)’ tHEWkViBdsepd 19Ne2®F cdﬁﬁfr@e Qﬁultlmedla
the services ( 112, 120) into a transmi ssion frane

pederd hat tikdudps| max’eSr WPﬂ@ﬁ}uWﬁ@h@htfsﬁanS@l’ veﬁorrm@mon rnowes and/or

MR Brdss plosfrkd 3ORML 1 0, Sh8 B 68 by BRI G R %ee. Thus,
tetsahvid (Thes ¢20 haodoriridscheddludid 8r dthePin@th@deen fdtmatted in any

anot her section of this docunent. As a result of the

Bpeblet fognatoft shaeldNagofadsthat the S§léfrem1%§1a(y ajsppcomypygyyicade avith one
?ﬁﬁ}o@#h& FBSArelt Baf O nﬁe s%%%fﬂgéé oL {Laﬁ? ahfdr ORT services.
( andw-a ,

|ver requi renent’s fority
Tht egrciges €1y Pel 2 hseer MSSG@ate&tieh\)erpfeqhhenﬁﬁtB\lhal en?ay(mdlﬂlac, but are

Bt e e @ia'zlgr}?fga%gttﬂoghgng?ﬂm s dfyPapgservice,
o Sl BT S Bi el R The ava | abl e

Rﬁggw dt”lthe & bl|0|4 also comprises a multiplexer (MUX) 114 that operates to
efficiently multiplex one or more of the services (112, 120) into a transmission frame
122 based on the delivery requirements. Server 104 transmits the transmission frame
over the network 106 to the device 102, as shown by the path 118. A more detailed
description of the MUX 114 is provided in another section of this document. As a result
of the operation of the MUX 114, the services (112, 120) are optimally packed into the
transmission frame 122 so that the delivery requirements (bandwidth, priority, latency,

type of service, etc.) of the services (112, 120) are met, transmission bandwidth of the



device can receive transmtted services over a short
time interval, thereby conserving battery power.

WO 0®80%50The MUX 114 nmy conprise a resize contPOI/U82008/052497
116 that operates to control how the RT services 112
and/or the ORT services 120 afe resized. For exanple,
if selected RT services 112 to be nultiplexed into the
transm ssion frame 122 will not fit into the avail able
Bandmsih f@et 112 L amethas i eilizéd alR Jidor dthecdi®bZRvice 102 is
controller 116 operates to control how those services
eanscivedi Fed exampleebe radbdient]y swliaiggt e ravdilede thaedwidth, a mobile
ﬁandvvi dt h r.qui renents, As W || bﬁ %(%scri Qed 1i ﬂ} debt ai | .
L R R B e B A e v L S P R
battegy poWk@r mat i on associ ated with RT services to
determ ne which of the RT services to resize, and
paRBLNi cahevk N 14 ey REMB Q8 8@, d RAHBAE: PRl RSt RRrates to control
resizing of the seleCted RT services. The resize
bowmtthoRTescryiogs dl12 andertbe &R T sericss ni20 are fregtndo ot gxample, if

' . W he NR 128. | h |
KR TR 0249 Be ROt g TR R R Mkl P22 S8 noc

e it aenlabk dahewlds of ehs arisntdbdi®l fAde, 1 neshzedizRtoatéller 116
ORT services will fit within the avail abl e bandw dt h

epcritae ta penoihew| thpsef seaiess rp@ resixefipreregicaddda go as to reduce their
.| i h i . - i

FARSARLA B DR DSORLA LIS R RBE R 16 may

ARy Epatigmgdirse idfsrimutidn psexieted DB MUX}rviceg ite ddt@dnine which of

that operates to de-nmultiplex the transm ssion frane

9 RT SehigesitA TeHES tandrkmm i epts ayith thesR M 26 joggquest selected

' e ef ficihentl | fni L
PR s SRt R AL IR i
Sohise rty edmamndhidale witbvthe NRIDASut 18l fozamtiok dewpssleetedt ORT services

eive.the transntted service 0058] Therefore,.
FAES R ok bl & B o B atorr Some kB2 A TS fsized RT and
ORTesc®¥icdshQilf B Wainle faVREHI P dWQdtRIThE Balib G thme 122. A
mul tipl exing of RT and ORT services into a

moahdetiidsh dactiptzomeof the rédéese¢ongrober Hldi i raeddedint anothes section of
ﬁ‘r %gcreen and/ or ORT services for transm ssion over a
&t WOk Determine if the RT and/or ORT services

il ] fit . into.th vai | abl e.bandw dt h of :
Flosik mi sieofivisen el BTt Formme Elp<erbEsMLX Ldagic 124 tha
Whdrhtc®Q dé-hdultife0 tHeh@arsFARRIA #5hON2) 16 0Baid BRI ERSANR services
or nore selected RT and/or ORT services to reduce
(112, 120). Because the services have been efficiently multiplexed into the transmission
frame 122, network bandwidth is conserved and the device 102 utilizes less power to

recelve the transmitted services.

[0058] Therefore, the multiplexing system operates to perform one or more of the
following functions to provide efficient multiplexing of RT and ORT services into a

transmission frame.

1. Receive or gain access to one or more RT and/or ORT services for
transmission over a network.
2. Determine if the RT and/or ORT services will fit into the available

bandwidth of a transmission frame.



their bandwi dth requirenents. 4. Utilize an allocation

algorithmto assenble the transm ssion frame with
w@erdiogioysako and/ or resized RT services, and ori gP@EIS2008/052497

and/ or resized ORT services so that the frane is

efficiently packed. 5. Transnjt the transm ssion frane

over a network to one or nore receiving devices.

[ 0059] Therefore, the nultiplexing systemoperates to

efficgent|y nplHeirol &xd/@MORTTBASIES byil A6t B infth€ trflsmission

and/ or ORT services to devices on a data network. It

shoul d be notfesdng, esizetdne ormors plet¢diyT epdoePRTssenaees to reduce

limted to t 1l e tati.ons described with

reference toq%lér?nfyvqgtﬁ&eqlﬂ%fneg “her i npl enent at i ons

are possi bl e WiliAian allb&atRaAR®r@hm td hSeflbRGhOGiEission frame

[0060] FIG 2 shows an exenplary server 200 for use in

a nul tipl exi rithsgrsginghangier resigadi Teservipes, ad qréging @odipnyesized

be used as gk pLNREs Wphal e laffe iderrTiG S FhURY. 200

conprises processing Ioglc , menory . an

transgei ver |ToghgeniP{h6 traathission filae® dver anéetaioak foume20 Bnore

The server 200 al.so canprises multiplexer (MJX) |ogic

210 and resi 7&°¢YRE ASYIFer 212, which are al so coupl ed

to the data bus 208. It should be noted that the

server 200 represents just one inplenentati on and that

088} i rijlcenferst dltd ondtigexangoysten epaatehitn ¢fhieiesitppauloplex and

hi s .di scl 006 h i. | ogj ¢ 202
b B Tt R T il T SRR IR on il fa ot ishould be
RSBV khat ﬁ{eerﬁﬁﬁ?famﬂg Jy"stéﬁi s/ Ned t& afet iﬂ@ﬂ&mer@dlﬁ/n@ desttibed with
conbi nati on of hardware and software. Thus, the

mfoeceesstoAgGl bgind thedthps napleneptationpaticessiblogiithin the scope of this
gixelgutrg machi ne-readabl e i nstructions and to control
Re B “nore other functional elenents of the server

Vi a e.data bus 208. [0062 e transceiver | oqi
BBR0L oo sPe SRS s e G oe 807 i bt na g sip@ S em. For
aldniie, tiRe sSRkY @00288y 1o dse@nSthé seRer Negehvacdat ahe server 200
and/ or other infornmdation with renote devi ces or

egneprenes prasessinghlogiee 02 omamninc 204, end trheseeistr g 2060¢11 coupled to a

50570 S0 ST SPaB SR B TRISORRE 2 nd s

tdrttollePR 12 IEW bfted] s Botphal ®0the dotadis PO8t Neshs @RI not&@Pthat the
to communicatedirectly with other servers or with one

HIVeDPEQD derrascatst vt leaC dRmpienendatipncand sty traplemertations are
S&Isﬂ)l@\%tmrtheq scope of this disclosure.

[0061] The processing logic 202 may comprise a CPU, processor, gate array,
hardware logic, memory elements, virtual machine, software, and/or any combination of
hardware and software. Thus, the processing logic 202 generally comprises logic to
execute machine-readable instructions and to control one or more other functional

elements of the server 200 via the data bus 208.

[0062] The transceiver logic 206 comprises hardware and/or software that operate to
allow the server 200 to transmit and receive data and/or other information with remote
devices or systems through the communication channel 214. For example, the
communication channel 214 may comprise any suitable type of wireless or wired

communication link, or a combination thereof to allow the server 200 to communicate



[0063] The nenory 204 conprises any suitable type of
storage device or elenent that allows the server 200

W eoogoeroe | nf ormati on paraneters. For exanpl e, P€T8S2008/052497
menory 204 may conprise any type of Random Access
Menmory (RAM), Flash nmenory, hgrd disk, or any other
type of storage device. [0064] The processing logic
202 may operate to comruni cate with one or nore
81%&1%%1&96@1‘& Y &s bhivaH e bPgoké ans %@ﬂv&)ﬂ%ﬁs 4119319 RBs coupled to
and channel 214. The processing |ogic 202 communi cates
thoshdaia RIwBTkso recei ve RT services 216 and a NRTMS to
recei ve ORT services 218. For exanple, the RT services
AD63hnd ifHeemﬁRa'rysmélvfccmmsZiany cuiprbils gpe arf stayagandevece or element

ont ent floms t delivered to _device
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but are not limted to, quality and rate |nfornat|on
d@hdmmnyhﬂwpbmewfsvﬂgb@@ém@y, type of service, and/ or
any other type of delivery requirenent. In one aspect
X064 hi s Thespbossing, logicARsmian@pbog © 20Bmueceicvesh ane or more
ual.i and rate infor t|o

STl ame 9qrs o Bu g U Fepse bRt Pog SR ehdib 2 Thilprocessing

BEmS 80 b&RmMuRkEel Qvilea IRV A de¥iid] R'T §e'£k%césr B NITMS to
frame 122 and selecting one or nore of the RT services

zreivt ©Roke sm@ﬁ&ém Fon emmplt:,l tbe RTi ﬁer\pcezs&ééandghet @@Tcsemces 218
202 i.s includ

Eitprists SRE oLt s T B0 a6 1P el 5%%5’5 o4 network.

FeERErmOrE SR TS 19. and DR P21 B Weditds hat € Ag¥cihiel elivd @aqulrements
associated with the ORT services 218 to nonitor t

thiat enchfder hat @rMos dvifedele, tealiie apd dprtgdaPrmption, rbapﬁ@dth, priority,

aEe%@? r%/ég bp %15{309 rﬁ‘la’ld;o% an r%ﬁl%? g]pe-m'%e% lr@cﬁfél%n%&p Illfrg%{e(: ?spect of

rocess te array, war e
mrsyloehrerr@mcﬁssm/g rlctgialzoaalcehmes as tfabtwguidity fand gy énformation
and/ or an%/ conbi nation of hardware, .software and
pssPripiar avithTRE SRIESs adp do o6t ip Broattering herireqf she R Toevices 216

B bdThEc Rid0d wifken RE t?a‘%fs%ﬁ'ls%{%% R aIL0 o &%T ki 6802 b8 the RT

Into a transm ssion trane based on t very
segigey Zitemtbs rézedt amklinias 1fqmo¢essuﬂgiugoce302us imdudimgORT services

é&gns elver J%&&% 206 and th ?@2 214.. Faﬂ. )
8 trapgpais B8y Bro599's 8%18 My TGEF%T AFIRETY fequirements,
§Eg - %ﬁbﬁ% SHTaRAEY hﬁ@ﬁna%laﬁ; ascied \Widehe O s@RePeHd to monitor

ort services (not shown) wll fit into the
thealdecatithe QRAdwvetch tobe ingbided anbim bsitronsrhissioe fremict162.
respect to their delivery requirenents). In one
Hp8ct , TMHMIOGiagi?200 araalopmist heCRié| proessyor, gate array, hardware
%eé ui renent s associ at ed RT.servi ces, 216,

, QiemAry glemepts, intyal l’ﬁgc f[lrsr firgwarsiand/or any cotrn ination of

hardware, software and firmware. The MUX logic 210 operates to multiplex one or
more of the RT services 216 and/or ORT services 218 into a transmission frame based
on the delivery requirements for transmission to devices using the transceiver logic 206
and the channel 214. For example, the MUX logic 210 operates to determine if selected
ORT services 218, RT services 216, and Best Effort services (not shown) will fit into
the available bandwidth of the transmission frame (with respect to their delivery
requirements). In one aspect, MUX logic 210 analyzes the delivery requirements
associated with the RT services 216, the ORT services 218 and the Best Effort services

(not shown) to determine whether the services 216, 218 will fit into the available



(not shown) to determ ne whether the services 216, 218
wll fit into the avail abl ebandw dth of the

W0 e@n®9§0sEi on frame. Wth respect to the RT sePWi/USR08/052497
216, for exanple, MJX |l ogic 210 may anal yze at | east
quality and rate information gssociated with each of
the RT services 216 to determ ne whether the RT
services 216 fit within the avail able bandwi dth of the
bARNG I TR A dSBIRIGH frithe [ WAR Fresip_@& B RPReRicel N®6, for example,
transm ssion frame for transmtting RT services 216.
Bl llegift ¢ 10 wayranabigp at teasto]udRly sl ateciaéormagon pMgciatedivith cach

2 anal other delivery . .r i.renmen uch. .

B e s AR T B € R m S Bl eSO PR P AR Rin R availabte
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t he
marmitmEdk T seaioos 8 SToHpHY swithiigpes se ORT eRiviaen? 18, MUX logic

T ALTPA B NSEER R L SISy Ll 5o S
toodéternZn® wipereattes RO spaiks Lherfiti witlintthe avaidasarbssdvadth of the

frame according to one aor nore allocation al gorithns
H%%SHP?%%&P\@F- qx.exmege}hel Besg &f@&tt SE e8P CORMISE 8y Bpg of data or

ﬁ‘ffgtlngd”[i_o HatSfe Eﬂ fot6e ?rgngsrﬂtt&l I‘P%e 1:ﬂwvei ﬁHVQS thf" fit into the available
the MUX | 21 [s the

transm ssi on rane, ogi C 0 si gnal s
basivadthc ot MU Xelogi21210 heratee $b zZmck dhemointoe the2k@nsmission frame

operates to contro] haw those services . are resized to
FRPIT B QT ST FLRAHOB AR o RS TN sni ssi on

frane. Ln one gs ect of this gjsclosure, resize .
96k o1 Tepelpated Arlapgryicss Phe apePr (Bt spritfigh rPdfetitlsnot fit into the
gé&%kﬁ&? et thel DRI GEME 088 sti%wafs {hE Gsifd @?ﬁétfolfép P§2Ofhe resize

e
ervices 216, 218 to be resized. For exanp resize
caritollot P EY ot esrmycomtral hove thatse kaasts gqueaksited tarfd intatthe available

bty 2 FRPERRS™ et Peffirectat ol dreloofie Fpfgontolle
?Er ARy s GRS d%ﬁgernge@ﬁfe_@&tntst BRo s8N 18P thOsdPicELRI @bt one or

n this manner, the resize controller 212 operates to
ereeimcndcdsAlonichto egssizéda for exapanie.ireutcagontieten 218 may analyze

needs to.reduce . its transmssion b i . .
PO RBCE R BBRT A RLPL T R Doy 216 apa priorty
ERBlaZ@cy espuasinchtld absochitdd Wil Mt ORT steidel @ 18B6lkéle@BRY Sfivices to
associated with that service. For exanple, the resize

bz, Insthiy manpgre thedrepige coriralics 3d & dipgtes| tgicterpge how much
Ca . . . . ‘
%klgglgpgﬁogﬁgcw gérﬁgc%:n%gdg t]ﬁqJédl?C%LhS tp-atﬂgmfgggh%aﬁ?\gl\éﬁl{ Eequlrernents.

t hen Zé the service as teques
Begigy danatlenwlh thdneass@nbins queszaesgacdthed ibemesmittedftd elic media

t he services have been resized to reduce their .
%Féﬁﬁﬁsﬁ%cfﬁt?‘iﬁﬁﬁrﬂ&?éﬁi’@et ke Wpie@ ghecrepiaprqagey pt wagsgnitted by the

ghfdeGivEnbhi MBUsinNRe S5h@lRRLGEiW SRS TRP %eﬁ{b)ésef\%? k8 bperates
services rnto the“transm ssion frane. A nore detailed

tessize phé snviot aalrt@eatei on aataqydarict hwith freoetlteghdsydesdrébed herein.
ggtghtp%?éegvicze]éqlalvg bgéno}/elsggg 0 1rr]e ugg hhe?rrba%g\gvtl(itﬁ Qe(ﬁfire%llgln’[ss the MUX
logic 210 is able to efficiently pack the original services and any resized services into
the transmission frame. A more detailed description of allocation algorithms provided

by the MUX logic 210 is provided in another section of this document.

[0067] The resize controller 212 may comprise a CPU, processor, gate array,
hardware logic, memory elements, virtual machine, software, and/or any combination of

hardware and software. The resize controller 212 operates to control how one or more of



[0067] The resize controller 212 may conprise a CPU,
processor, gate array, hardware |ogic, nenory

web@seyios) virtual machine, software, and/or aPgI/US2008/052497
conmbi nati on of hardware and software. The resize
control l er 212 operates to copyrol how one or nore
ofthe flows of the RT service 216 and the ORT services
218 are resized based on the delivery requirenents
ARSI AbLth R Thehhg: 388 YhE @R ORT fdbictNOFL afd RUScMbhded on the
fit into the avail able bandw dth of a transm ssion
flelavery, reninrementh @ssogricdewtbthe sdrviges ol thap gwsatflesystwill fit into the

resi ze .on r re_ser.vi.ces so .as to adj.ust it
SCTRBIE 1Pl PUL MRS B, Cooelle esitigrlroNgr 212 operates o
8174 IR dTBioREscHABRS b @l t& adfub@its hisdcladdidlidtsy requirements. For
requi renents are reduced when there i s not enough

it PETViSC paynRhflewesiecdssr ipt s andypdihzeguisgmertigare reduced

s : ) e ine o S '
L5 DT R SBIIR T b DL AESE,INTN L, b v i
bandwhéthpagiiraficrtd ereMatchgi whehl thereAisnmicessdsiadable bandwidth. The
descri ption the resize controller 212 is proyided . .
r%mﬁﬁamrf@fer 2t pragrbegtory i s B@_@éﬁ%f .21%0%@91% e Eeription of
LR &htBEerSY 1SS TR dGR TR th SR e &SIk b RhARr am

havi ng one or nore programi nstructi ons

S 5 050l T PR SR SR o o

mosd preamt instriptioae (Sinngudtiogs’y 202d g avedesutéheadable medium,
functions of the nultiplexing system described herein. .
wﬁw%e‘xléﬁ?p¢>@9ut?%§v%&aﬁfo% PRGCSHR fPdadangenths Rrpgessing logic 202,
? AfRS tﬁQ O FL SIS 8o £C AEPHu Y 1&&@% DL TBA AbeS UERIRSER} example,
oppy di sk, nenDrQ)car , - FLASH nenory devi ce,
RAfvlictiRONMmagrbed nadedtimterthd yqpeerd00rfempa youbpuiccecadable media, such as

SOP sy EATOLE proors LA ey b cagh or o0y

bikbPtyhBSf BRIORY d&HE: b AIMAREsh&LNBcSiaM B8t BferfABisBrtke server
resource that 1nterfaces to the server 200 through the

20Ginslieernatisrclyl, ghe enspoestionFhmay hstdavatldasiag  intehida sexet 208 drom an
by th r.ocessi ng l,ogic 20 rovi-de qQne.,or nor

Ranil SBUPE T oot Bebu 20aP bbby B anf sl 00, fhroueh the
@068 erTvgse 20H ETISECINBTCRG, GBel dkesutddbPHBY ipeedsing logic 202,
mul ti pl exing systemto efficiently multiplex flows

BEOYHlSi oae O MEI'e #SPeets oRT MydliRpdBg SR i@n andeserkeddmrein.

services 218 into a transnmi ssion frane for

1004Ak i Sidiusrthe scraten/2 Wespeomicsatormeovide k. muftiplasing sgétem to cfficiently

o i bn SrcBERiRh ARE aTR b UF ST peCFDp s o

HeRmifkich fratht FRltRxrbmBsidK 36 8Mviccbiva sShedhodl | ocati on
al gorithmnmay operate to allocate slots in a
transm ssion frame to content flows associated with

Lransmission Fea A

a0t Affpcation Alggethm

[0070] The following description describes a slot allocation algorithm for use in a
multiplexing system. The slot allocation algorithm may operate to allocate slots in a
transmission frame to content flows associated with available RT and ORT services.
The allocation algorithm operates to achieve efficient bandwidth utilization and thereby
allows a receiving device to conserve power. The allocation algorithm may be

performed by and/or under the control of the MUX logic 210.



The allocation algorithmoperates to achieve efficient

bandwi dth utilization and thereby allows a receiving
wa@lewsoes0e® conserve power. The all ocation al gorCT/Hs20n8952497

be perforned by and/or under the control of the MJX

| ogi c 210.[0071] For the purppse of this description,

the transmssion frame will be referred to hereinafter

as a superframe. It should be noted that the

fIoRe[ f r a8 thSpurpSik oPAEs Héﬁéhﬁﬂ@ﬂ" ttl?é irSH3nAQEh! fodthe W‘P be referred to

rrultlplexmg systemis suitable for use with other

hypiwettef as raanspdreimon If rsmtédulvmlnetvéntlat |tb¢lssup{31t§l@mq isAjust one

rame na e Cconpri.ses.
R LT ol B FORER B "N ST P YR et gvpes of
dhaistiSyeIRhmP ahpleman@fioss. super frame may be di vi ded
into four equal portions which are referred to

gj naf Aegup@@franﬁa AAES for LahpId LOMPERE 8RS < gﬁm@? portion that is
ransmtted, which in an aspect are in Reed Sol onbn
ﬂs;edbﬁoo&iasdwmiﬂe allpeatipn, bmh@da@qi)@moy roviem phe supenframe may be

T erefor he oper.ati on.of ’
AR oo Rk B Chorfit, SRR bls o odh @ e B har s g™ Date
abmt mlmetbadel t@dhsifittddN vhedhotn Al dspe@tdr@m RegPBbIoRIBNARS)) blocks,
a frame. Thus, the fol | ow descri ption descri bes
%ﬂeotilsﬁlbluti‘éa?qlt@HYoW theflo h%fanm&t Tihgregeraalthoy operation of the slot
I r.fra

Qi?&ah&f‘% llﬁgﬁ&fae golrsﬁ%ﬁﬁé{ﬁ? S}% us@étlﬁq{j g etﬁggég%%loﬁ I'b% the slot
alldcatan algdrahm bworr alfrarhy/pEbuspfthe efbuowe@ dégeeiptich ~igscribes slot

not limted to, .real tine.services, non real ting
%@W%gve%%am@ Ry isequgly ap@rféﬁf?etp ap| elnaaeawps#@%@fﬂﬁ}twnaﬂy,

e cal (

R FRCRIcal TR 1 BAREE e ed it BNCR alRRARIS MG types of
soreicys, selwlicg butamt Hewieedonereal timo rservide€snonwiehhtimnb senvwes and IP
ocation in the frane described in the OS. A device
d4faf%esires to receive a particular M.C gets the
| ocation of that MLC fromthe O S. The |ocation of an

VhindeNABoédtdae 1S described in the O S using the
folTomng. - Start Synmbol - Start Slot - Lowest Slot -

NOQBFSt Iﬁlo‘ﬁE o’r miRé @peetsOh nddROi6g]caFHannd (M‘%ca@ﬁes one or more
exanpl e of frame 00 t hat illustrates a M sl ot
flows of the sarne service. Thus, every service can have one or more MLC’s, with their

location in the frame described in the OIS. A device that desires to receive a particular
MLC gets the location of that ML.C from the OIS. The location of an MLC in a frame is
described in the OIS using the following.

- Start Symbol
- Start Slot

- Lowest Slot

- Highest Slot
- Total Slots

[0074] FIG. 3 shows an example of a frame 300 that illustrates a MLC’s slot
allocation for use in a multiplexing system. The frame 300 comprises “N” OFDM

symbols for each of seven (7) slots. The MLC’s slot allocation is the shaded region



allocation for use in a multiplexing system The frane
300 conprises "N' OFDM synbol s for each of seven (7)

W k@B®950d7lhe MLCs sl ot allocation is the shadedPCT/US2008/052497

regi onshown generally at 302. Two vari ables are used
to describe the slot allocatign, nanely; |length and
hei ght. The length is in OFDM synbol s and t he hei ght
is in slots. Allocation Shapes [0075] FIG 4 shows an

SroPs & cllyait BOATBWA Q8ridtIaL aré QERS loSRScrYRY thO Ukt MiScation, namely;
al l ocation"shapes for use in a nultiplexing system

Rogthesedringight. ThedengtiCisan Kddxlisymbokragd tltvehoigiu dreid slots.
regi ons shown generally at 402, 404, 406, and 408. In

the al | ocati on shapes are sel ected so that
0&%%%@ escribed in the O S of the frane 400
i a xed.,.limted nu of . dat | ds. of
U730, & Fby Sl s SR ele, Rt 300 i Boygblfacd VariBhs mLC

hlldoddn sliapss forl @k dh iaomsipRxbi WM. &F ok AN e; tumumc allocations
par aneter and a maxi mum sl ot hei ght val ue

e the sleagefdireiany Soxt gmerafipeat ﬁ@&k“%‘ut“@ﬁi anda‘é(b‘% élfl ag example, the
LR SRRl B O B V10 B LR L U e 00

Bsmg)mlﬁxed\hnﬁedﬁﬁmbér oftdaen fiddght of the MLC al |l ocati on
may be constrained. A variable referred to as the

mu t helght ("maxSl ot Height") is used to
Jgﬁ% %P%h% X&HPBum sl ot hei ght of an M.C al | ocati on

56" EE 5eBuart EhEr S o R or s Gl Py o ransmi
ﬁlﬁrﬁpgﬁfaﬁle?& A G Ahtigkat sigh h&gﬂﬂ Mueafd?aaxs%ll&wmlﬁt alffcation. The

a transmt no one (1) supports an
Mak altpmdata @fha hla‘bo rdyc‘adenrmx 8| I@t&ﬂemgrdevwfe Igeipethe(ngmber of turbo

Al | oc g 077 ct, all of
aeckgRahtin s Gpaethine® gPéls RoRD sBTREF sl R aPjent of the
M1l ©&RJag6S natky et o%ﬁpt@aﬁ@éd W AdiaBtentericd th e tHd ARBmMuAhEISt height
reduces the nunber of tinmes a rece|V|ng devi ce needs
t onaxpieitdcight”) isgise teilenstalihe regxémummlatdicight af awMIiC allocation for
T 0 Cc \Y

ggveh t%al'lllgrrnﬁc \gﬁésee r%‘ég % A}F]%)l 7@1)1%\/‘“},1? rt]e{br?ee g%dé i tC%PdD% ge&‘i:’ tﬂa% a transmit
medebyiong (Hevps@tssanherallooauriayingr, mitSlbsicphebethadd @), and a
that the height of an M.C allocation be its
fransglibopds @f]@ne (tnisepnerisichiMES lesaion| I@Vl%na mpxplotHgght of seven
g@e device to receive that MLC. However, for ease of

cking, all the grouped M.Cs of a service are

allocated with the sanme height. Thus, the concept of
Allocation Algorithm

[0077] In an aspect, all MLC’s of a selected service are grouped together so that
their allocations are temporally adjacent in the frame. This reduces the number of times
a receiving device needs to “wake up” to receive different MLC’s of a service. Thus, the

power consumption of a receiving device is reduced or conserved.

[0078] With respect to a receiving device’s power consumption, it is preferable that
the height of an MLC allocation be its maxSlotHeight. This minimizes possible “on
time” for the device to receive that MLC. However, for ease of packing, all the grouped
MLC’s of a service are allocated with the same height. Thus, the concept of
“maxSlotHeight of a service” is defined as the minimum or smallest of the

maxSlotHeight parameters of all the MLC’s grouped for that service. For the remainder



"max Sl ot Hei ght of a service" is defined as the m ni num

or smallest of the nmaxSl ot Hei ght paraneters of all the
wor@s/ogroouped for that service. For the renai NBET/U82008/052497

this description, a service's height wll nmean the

common height of all the M.C gl | ocations of that

service. [0079] FIG 6 shows an exanple of a frame 600

that illustrates different M.C slot allocations for

Y8 ehid AeRripHbl, | PLE¥IRY RySicamll hlsh tHamnb0P Hefhdioyiadedle MLC
into M.C al | ocations having bl ocks of different

hlddcghens oflthataervexanpl e, the bl ock hei ghts correspond

to the possi bl e maxSl ot Hei ghts a service can take.

0GR t _hGFIG&lbIShO@@@n shavpleiaf aFirnS 600_) that ailusbretes diffe_rent MLC slot
%]f%cg{ig?lsg oclir 411:15%211:11 %Pﬁ&gpﬁ%ﬁlg;%%@gmele l%rlafe}ﬁggéqsgs?tdr\%ie%h $nsto MLC
ahdacatd anviah aabiitsher opgthe %elfgﬁ‘asp aRKarS RKYIPRS thd t‘t@ocﬁi heights

different block allocations based on the maxSl ot Hei ght
pareapendio thepossblampkBlotHdiglhis até¢wivs chatdd. mmt the table 500 shown

| bl.e maxSl ot Hei S, (i.e. 4, . Qr r .
PRl B55 U gbaTha0h™ it four byl Pl ridhs . 3. 4.6
& 79CBL bR rexAhpL, | thbBIdDpdIcabii a[d68h oPeeutdsotd Pudingervices into
a description of an exenplary allocation algorithmfor
gidterang blogk | allopationp npsed sane e PrixSiatikcighy i nargmaeryghpr example,

I ' - I [,on al it
PREEDR, dRed PR O GRaR bERER 5 b5 Tt shown ar 602
606086, dnd G0Meregpdededtyi on al gorithm are as fol l ows. 1.
Nunber of slots of data that each channel of a service
has for a frame, 2. The maxSl ot Hei ght of each channe
MI0CALOR /1 2¢ MAPHRUOL Getermined by the transmit node

of that chanpel, [0082] The outputs of the al gorithm

H}ﬂghhs fide] tjéagwmz. is & é%‘?lglioé‘}rPL%i %ﬁixelalplaﬁﬁg aﬁmﬂﬁa plgorithm for use
. . bl . . : '

S DD e M2 RERL D iy 8PS gg ampignt g allocution

algopthokiomgriosm ot fuposwisilescribad bslost al | ocat i on

al gorithm asks for a resizing of services fromthe

[0Sl ze chmtiimlts ®rth ARocation algosigpeaie,as thlowesi ze

controller 212 decides on which services to resize and

at what rat eNurtb@e$slotsifidat thit dable clpRaEIfiadRraée KR Gor a
resize controller 212 is provided in another section

of this docuﬁﬁﬁmi[op83] FIG 7 shows an exenplary
et hog. 700 f Ol‘he%a&‘é'lcﬂfl@%h?gf @alcil Wil PEF a service, which is determined

by the transmit mode of that channel.

[0082] The outputs of the algorithm are as follows.

1. A decision indicating whether packing is possible. If packing is
possible, the algorithm gives the locations of MLC allocations.

2. If packing is not possible the slot allocation algorithm asks for a
resizing of services from the resize controller 212. In an aspect, the
resize controller 212 decides on which services to resize and at what
rates. A description of the operation of the resize controller 212 is

provided in another section of this document.



algorithmfor use in a nultiplexing system For

exanpl e, the nethod 700 operates to allocate slots to
wWo@n®sn9sopmr e RT services. In an aspect, the MBDCT/U§1008/052497

210 operates to provide the functions of the nethod

700 as describe bel ow. [0084];¢At block 702, a test is

performed to determne if the total nunber of slots

required by all the RT services to be multiplexed in a

[: 089F | FIGN eﬂtsﬁﬁwg han etxgﬁpﬁ?ntiﬁéth&ﬁ 'R)Oa'f(lna%k@vl&hgtéﬁl allocation

or exanple, the l ogi ¢ 210 nekes th

deowthni fastusenn a muhmleassrmemstem rfebrmzmme}e dfe aethiotl a0eoperates to

g’lll%gel ssl’oat% é? o¥$ gﬁ@p?ez RT Y eg‘ﬁ:té; e a%ssg%crt ﬂ‘lﬁ)’ﬁﬁﬁ l%gﬁz e210 operates to

pmwertﬂaﬁmumrof@ﬁe ﬁlkmba 708 agd&eiiBs bdloan the avail abl e

slots, the nethod proceeds to block 718. If the

ﬂﬁ%H]VGQMWMﬁaéﬁopf §%Pkﬁxﬁﬁm&@§%)HQ%Hn@E1ﬁﬁﬁﬂbmﬁ%uﬁmgrofﬂom

number of available slots, the nethod pr oceeds

tﬂqmrkd ppall thoRE Es]ervmes b be knwitiplexed maa:framg if guehf@r élansthe number

OB A e 0 e MR KB 2R mgh Syl Papfiihfion. 1 an

§dp@&ts tHeQuiBdeK of HRIISEE biotEBasaNchid6r FRéheed theMembs: dHtsymbols
block 716. [0086] At block 704, a maxSl ot Hei ght

D%Trféfifﬁ‘t efiudegymbrisP edirm). clé tlnesreamr@dmamb@r offshpts 1s greater than

aafWﬂaedle{ %lBtsaﬁle%@[F&i Protcg %%IOCE o't ]ib]?eg%ﬁﬁ{rg%ﬁlzrg %SOf slots is

ormthis’calcu he nax
Iehﬁthﬁﬁbr aaul touitb anmbér & avhidabpesloyihb ahe thrl prossddtocblbek 704.
each RT service. [0087] At block 706, the RT services

f0nsBE mAttBl@ékG’leSd aPackiff @diﬁ@éjlsldét ifcdr B& @aﬁfpl% in an aspect, the
servi ces” (threeBIkSrvcs) "four bl ock services”

M@é Agik 34 defprmings thathersiers aptvaneusl ayadiakisisloty paxipk the services
the%%XC@ﬁB%fé&méfB Mi£6%¢. (sevenBl kSrvcs) based on

Saramdters. In an aspect, the MJX

A, 38,088 3463 0 Bk b P bl B
BACHaBTHRY PN &k BspRof, HRAVDIK [Red BREIGBBhR fobh thidt@lculation. The

slots. For exanple, the RT services are sorted from
max@leﬁﬂelgl@i indigatEethe miximumeymeher of gotstnst dembolgicemissible for each
Ej%%h”% [0089] At block 710, the length variabl es
6. L4 and L3 are cal cul ated. For exanple t he
kSrv “L7",. the l
LR oo OVE ogime R Pusesi ot PRUUTBIRSFS cgoyngd imo “thee

bl'eéfk,seﬁﬁgest’ h@hﬂe@@ﬂkshvc@f 90 SRSt R e’ ’S(fJohaBlRSﬁ@E) ‘six block
exanple, the length of all sevenBIkSrvcs i s defined '
spyvices” (51xBlkSrvcs) and “seven block services” (sevenBlkSrves) based on their
maxSlotHeight parameters. In an aspect, the MUX logic 210 operates to group the

services by their slot requirements.

[0088] At block 708, the RT services in each group are sorted by decreasing number
of data slots. For example, the RT services are sorted from largest to smallest with

respect to the data slots required.

[0089] At block 710, the length variables L7, L6, L4 and L3 are calculated. For
example, the length of sevenBlkSrves is “L7”, the length of sixBlkSrvces is “L6”, the
length of fourBlkSrves is “L4”, and the length of threeBlkSrves is “L3.” For example,
the length of all sevenBlkSrvcs is defined as;

L7 = ceil (total data slots of all sevenBlkSrvcs / 7)



L7 = ceil (total data slots of all sevenBl kSrvcs /
7)where ceil (x) is the snmallest integer greater than

WO 2008/09500 aspect, the MUX | ogi c 210 operates tPCTURPOL/E2497
the length paraneters (L7, L6, L4 and L3). [0090] At
bl ock 712, one or nore inequajgty checks are
perfornmed. For exanple, the following inequalities are
checked to determ ne whether each is true or false.

{Nﬁé'tle?c'é ) T thR WX ST neRe| s &2eshaR £ b ok 43 1%&’@' L FFUX logic 210

ynbol sPerFrm (2) As a result of the above
omqtaatq coynparpiheilangth pdrametersiéqulbd.ilidyanddndi ti ons are
determined. The first inequality (1) has true and
fE98E r estllock TIRabnasemberiecqualityetheclefaee padortredakor(dx@mple, the

.The second i nequalit nd fals
bl e R s et b iaf Shedl a5 astrpSer ey
Thus, the above two inequalities provide four
i nequkl T3t corantmOdmpympolsPerior 1 T2F, 1F2T, 1F2F)
t hat (';e used to allocate slots accord| ng to one or
nor e gpects of a nultiplexing system [0091] At bl ock
714, EVobt4tlar e ahinOddiSymbalsPaErriRT servi ces based on
one o{ four inequality conditions. For exanple, the
resul t2 of the i nequal ity checks perfornmed at bl ock

A2, %ﬁllﬂj%?QhE O1RkE Oiﬁ@(%t%h%‘ QhSatfofs ! ﬁﬁn%ﬁeﬁﬁh‘@r C®nditions are
Each of the four conditions determ nes allocations as

dl@smtlntﬂa dllienfigst Inpgaelitgr(Livbah ods adid Selys geslts hathase hereinafter

e of thi.s dogcu . 10092 t sh ul
e R R ond Pratsnod R TP L e il s B Rt arc
héf@in_@ﬂﬁnﬁe@értddntoaﬁd% NOFGNBINGE the AL ttiveNsequaalied pRREde four
conbi nati ons or ot nodi fi cati ons of the met hod 700

meauglisy spisligong G-hi, dTﬁﬁeIE%Ea P& 285 1FHstha age lused toeallocate slots
0 800 f
LPBRs L e Rt ARG LR, 2 [ .,

SR SO A 0 s Al B Bk PR R REE of four
H§RLItRIcBAdibAN FRar fekimplel RO &f ﬁh@niel%ql affy EIRTRS pb@ermed at

by (1T2T). In an aspect, the MJX | ogic O operates to
eli’dé atrmlwdmmlul(mw &iﬁtStﬂaethﬁé%@@rvg@@ E@hd@fsthﬂlfbér conditions

gee[?%hes[ 91?0 él?lﬁte s%hbgcf %} ﬁﬁ‘OCfa?gltl rﬁe‘cth(pcﬁrcil?(!utg?e n tthe following

erm ne I nequa

édcti&nsoﬂtﬁﬂs.dohﬁmérh.e state of the first |nequal ity (1)
is not IT, the nmethod

[0092] It should be noted that the method 700 represents just one implementation
and the changes, additions, deletions, combinations or other modifications of the

method 700 are possible within the scope of this disclosure.

[0093] FIG. 8 shows an exemplary method 800 for allocating slots to RT services
based on a first inequality condition for use in a multiplexing system. For example, the
method 800 provides slot allocations associated with a first inequality condition
described by (1T2T). In an aspect, the MUX logic 210 operates to provide the functions
of the method 800 as describe below.

[0094] At block 802, a test is performed to determine if the state of the first
inequality is true (i.e., 1T). If the state of the first inequality (1) is not 1T, the method
proceeds to block 804. If the state of the first inequality (1) is 1T, the method proceeds
to block 806.



proceeds to block 804. If the state of the first

inequality (1) is IT, the nmethod proceeds to bl ock
wW@2®spe095] At bl ock 804, the nethod proceeds POT/USHDS/052497

the second inequality condition. For exanple, because

the state of the first inequajgty (1) is not IT, the

nmet hod proceeds to the nethod 900 to test the second

inequal ity condition (1T2F). [0096] At bl ock 806, a

[op95] i s }Qelglgé]{ B84 the neeldr ProB&dk fro kidre thcet @c@n@fneﬁﬁ'zﬁlty condition.
second inequality (2) is true (i.e., 2T). he state

B@r etampbe boeriise Hspiatt of the(fryt insquabity AT s mdiel Tnﬁtelm@lthod proceeds
t ILf. th t at d
Pl Fedy 8L e LR oo

0097 | ock h
?q%ﬁal ot Hrl 40658t as PPN i SeiRS T Tt ol second
iRL ANy POBRRAS L0 ) Mk sARes i Aedemeqided el o 2T, the

to conplete the slot "allocation. [0098] It shoul
methed proseds tedlonkt $09d1fgbO stremf dlaesecend wequadite(2) is 2T, the method
and the changes, additions, deletions,

B%%ﬁﬁ#ﬁh% ﬁ%%@§ ot her nndifications of the nethod 800

%SQB]OSIEA lo @(%2%23 It%‘?qﬁgic Opﬁ’eeéigfgfzo H]agl Y Cflﬁloq?‘lg ccause both states

altag %Eds[‘ GhS Rl dt robds 86 Ui 63 o?@t%ﬁgn QlbsBriRRICIS) to complete
I nequal ity condition for use in a nultiplexing systen1

thgrslagHogaition. t he met hod 900 provi des slot allocations
associated with a second inequality condition

[0898Y i bdd stimuld ba’zllé)ed that thn maghet 800 rdpecdvhlX jhagine iﬁ]’.pﬂbmentation
SRERY Sk e S e s B ot MRS of
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i nequality (1) is true . T). the state of the
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state I'rst 1 nequa
baked oher seebdibthepuatgedsdition flrask i®@6nulfipRInE] syAErnb Fockxample,

thod, proceeds to test. the third inequa
Lot ?@5’8 PEIVIER ARl Iadocations gsiaciaied Wil p scepm lﬂ%wllws%ondmon
baeAbal by ¥ 10k). Ihscmré?}%ec{ The MISX TRJiID O Q}?&%? #pioPide M functions
met hod 1100 to test the third inequality con 1'tion
¢flth2 MethdddWO0R|destribblbelolkv. 906, a test is perforned to
deternmine if the state of the second inequality (2) is
foi18e] (iAteblocRF)2, laf tebhés perddrencdf tot Heteswiaonfl the state of the first

I 2 h d bl ock
'neq iy '(iﬁé@(tg%f‘a@ee oﬁ} HE ﬂ%f‘teéfne%ﬁgoe’{ Bl ?Ifﬁ‘}%lel%%ytﬁ% 152?_1& IT, the

ﬁﬁﬁmﬁ%@&gds to block 904. If the state of the first inequality (1) is 1T, the method
proceeds to block 906.

[00101] At block 904, the method proceeds to test the third inequality condition. For
example, because the state of the first inequality (1) is not 1T, the method proceeds to

the method 1100 to test the third inequality condition (1F2T).

[00102] At block 906, a test is performed to determine if the state of the second
inequality (2) is false (i.e., 2F). If the state of the second inequality (2) is not 2F, the
method proceeds to block 904. If the state of the second inequality (2) is 2F, the method

proceeds to block 908 where four block services are processed.



proceeds to bl ock 908 where four block services are
processed. [ 00103] FIG 10 shows a frane 1000 that

WO bdogspoat es t he operation of an aspect of a PCT/US2008/052497

mul ti pl exing systemto allocate excess four block

services. For exanple, the aljjcation bl ocks conprise

threeBl k 1002, fourBl k 1004, sixBlk 1006, and sevenBl k

1008. The allocation bl ocks al so include reg2Bl k 1010.

Eﬂmoér amaG1Q0Qhows UStmad eS00n®W fIRSAB] MRbpIARIARETAL Bfect of a
o allocate excess four block services (fourBlkSrvc)

moitiplexang kystdno & blldcateoogesstthneblorlk kery®eg Fong¢xampzbibk allocation

10 al |l ocat i on,hl el pe net hod 0
Bi0aR P R 0% oGl 0BEP B, L0t HRL CSGaB0 1008. The
siseaion BlobksGlsolfhclude 0dRlik Ref (e Mhi MenRIW00 ili@stiateGho®, the method
at bl ock 908, four block services are processed.

For
200 aprates it alecases prcets, foun dlogecraesd farBlksepakda toghe fourblk
[ ' I i
PO TR o7 S B BB BT PIIcRF WL htgpo 0
oeattotor BlokGe R sepvites totihciarhe U0 dhoh®d4 Fé@nihol d to
satisfy the first inequalities condition described

Woub4) efresrafiag a@intbEFIGRONadbBER 98R0Mar bR BcH8tage processed.
fourBl k 1004 wi thout excess fourBl kSrvcs. b. Mve )
Bsiceegpie i 81 #petic hietNUKnlpais Bl IR oppoesia dracessABpiblegk gervices as

&%ﬂgﬁg&i(be\l?@;gvi{hsref'erglcg(f&th%ffra é s&l%@ﬁ i 19 X Oi. n FIG

. C . I'I'e"noving excess fourbBl'kSrvcs al'so check

(toel o oa BEAOPRISHEE U Bhpich o PRI TR Sl o saisty
condi tional ithefr@tdelh@Bicatendifistedestibothditk@drefice to the method
nunCof dnSynbol sPer Frm)  && Q§L7+L4+L6) <=

nunOf dnSy nbol @ﬁ@bquﬁ:l" hgg&up aquqynBl@rl@Qﬁwi&mut excess foufBlkSWcs.
numot gnSy mbol l\ggx?g é:{cggs %9&1@@\70&0 tP%eg?h%%%ana ré%%ﬁ%% gé 10.

performed to ermne If excess CK ser

can be noved Rg2BésDyliOded bk e heibht BXCE®$/n in FIG. 10.
fourBl kSrvcs cannot be noved to either threeBl k 1002 |
or re§2Bl k 107hilg BoxHEic3pps forsBlonyisalrfiieck whether successive

inequalitiesS@Rd&%g%ggpgﬁm?gﬁﬁqoé$ﬁ“ﬁ@thod proceeds to

bl ock 914 where a packi ng ure I's determ ned and

t he mét hod st@mspletefthemoessnlf atthBlfdEwics camtitidml meygeditics are
then the nethod proceeds to bl ock 912. [00106] At

bl ock 912, tHE®net hod proceeds to the final operation.

Because the gqucess+ieycBhiSomsSHebEIsPYIFem) &sbe
successfully noved, the nethod proceeds to a fina
((L7+L4+L6) <= numOfdmSymbolsPerFrm) & &

((L7+L4+Lreg2) <= numOfdmSymbolsPerFrm)

[00105] At block 910, a test is performed to determine if excess four block services
can be moved as described above. If excess fourBlkSrves cannot be moved to either
threeBlk 1002 or reg2Blk 1010 to satisfy the conditional inequalities at block 908, then
the method proceeds to block 914 where a packing failure is determined and the method

stops. If excess fourBlkSrvces can be moved, then the method proceeds to block 912.

[00106] At block 912, the method proceeds to the final operation. Because the excess
fourBlkSrvcs were able to be successfully moved, the method proceeds to a final

operation to complete the slot allocation.



operation to conplete the slot allocation.[00107] It

shoul d be noted that the nethod 900 represents just
wo@p@siogpkenment ati on and t he changes, additi onsPCT/US2008/052497

del eti ons, conbinations or other nodifications of the

met hod 900 are possible withigp the scope of this

di scl osure. [00108] FIG 11 shows an exenplary nethod

1100 for allocating slots to RT services based on a

fde109 | neshRId bY neRAGhh! BB H@hod!560 kdpréschM! jhitRIr@Xkdplementation
system For exanple, the nmethod 1100 provi des

and dleatchongss.wadditienst Hictadionseeprabinatyons oerd ptheo rmédifigations of the
ex|; St I n an aspect.. .the 00i.c,210 operates to
BEB 00 AR RERF L AT e ST LB Eh00 he Geccr i be

Low. [ 0 t block 1102, a test .| erfornmed t
HREHL hERETTY piowt e cutnine FeSR 1 hAyOSH oty s o RT
§a i385 bhseB8-on_h fird hifequlifty SdoAlRIOAT fob RSe fih aShultHRIUR bfsYemn. For
1) is not IF, the nethod proceeds to block 1104. 1f
exrenpde.athe withotel FiOr provides qallicitigns( when @ fhfrd freguality condition

d_progceeds t I 1106.,.[,0011 At bl.oc 0
[ e Risafe o Dot M STrobEE2 e ® el theiidkfrons of the
GRMAULII0M as FCriBXBeIPWE, because the state of the first
inequality (1) is not IF, the nethod proceeds to the

109d 13000k lﬁf)@,c@St@sttiQ%)eH%%&h td MRRMRldet i RONEHE I0PNhe first
1F2 whi ch now nust exist because it is the only

vendiltty ¢h) sefubsieniing.1F) 0 1thd Jstate oblthor Kirst iogjuaktyt @3tis inst 1F, the

PREFRy s SpGE THGE e ol ShAL Y iSRRI g methos

prReedd té BRAKaldd.y (2) is not 2T, the method proceeds
to block 1104. If the state of the second inequality

E@)é 108 2t biRR TRINOGe pﬁl%%dﬁmt:&dl@' RCkrokdQ8 thd CAkA2linequality

- 12 shows a frame 1200 that illustrates the
opelntain. bor ofanmic, bsprist thefstae niiht ifpstexdquglityy($ smot bF, the method

BhEGERYF 5 R 8, AL STog RLR 1POE) v
AP0 Musb e BlUec kRO is HRDAB konlAR remathinegl Bl k 1210. The

frame 1200 illustrates how the nmethod 1100 operates to

Ed()ll PfRt ACKEEaS T 164 raef%stblsgﬁéff&ﬁ&' itG @iStelrhint S Bl K SLMCS) the second
212 to the threeBl k 1202, regl Bl'k 1210 and reg2Bl k

v2Q@:lay (dcattiun(ibl GTRSIf hOOLL3Y! fefsecaridnpeaditn (ds not 2T, the
eemPdaPrety e Poike B db e R e St SRppalizs @) is 2T, the

A%RAprodebés tdodkodiog. 210 operates to process
t hreebl kSrvcs as follows.a . Find the threeBl kSrvc up

E(ml‘i\@]i chrighn 8&Bh¥s 33080 & Mo @hdilfuQtraal J.[h%fébelration of an aspect of a
multiplexing system to allocate excess three block services. For example, the allocation
blocks comprise threeBlk 1202, fourBlk 1204, sixBlk 1206, reg2Blk 1208, and regl1Blk
1210. The frame 1200 illustrates how the method 1100 operates to allocate excess three
block services (threeBlkSrves) 1212 to the threeBlk 1202, reglBlk 1210 and reg2Blk
1208 allocation blocks.

[00113] Referring again to FIG. 11, at block 1108, three block services
(threeblkSrvces) are processed. For example, in an aspect, the MUX logic 210 operates

to process threeblkSrvcs as follows.



the first inequalities condition described with
reference to the nethod 800 above. Then update

wa booge®Bioko 1202 wi t hout excess threeBl kSrvcs. bPCIVDS®08/052497
excess threeBl kSrvcs to regl Bl k 1210 and reg2Bl k 1208.
Reg 1Bl k 1210 is a block of hgyght 3 as shown in FIG
12. ¢ . Wiile noving al so check whet her successive
services can fit into threeBl k 1202 itself. d.

Conpl gte the Pﬁ‘i’d’@leQﬁ‘t‘eMBlkgr\Ichﬁa ol HianREBHO NS EANRld to satisfy
inequalities are true. ((L7+L3+L6) <=

numof dnBy nbolth@ﬁl‘SFrIW)]u@?&leé GQM*LMQSelgbGdL\&)th geference to the method
nof d nbol &&
e ey ool DPaPR B TH Sy cxeess fyreguksres

perfopned to Me&@mbmhte%BB@seﬁfssO tdpn8ek bt ocdadsegaRIReS08.
can be noved. |If excess threeBl kSrvcs cannot be noved

to either r e&GBIlBlkllzzllﬁ ipp blask 2BhRIghOD s thewadniFey13 he
condi E' onal 'Wﬁﬂ%’ Bﬁg%isoic%igi \\%ﬁgthgl]s%%esglbg Qerdy gs fan fit into

met hod proceeds ere a packing

I s det er m nedh@odlkt IX®2nistlfiod stops. |f excess three

bl ock ;service n be noved, n met hod . p Ceeds

to blbck 111 On[llaetfi]?ﬂ maye B‘PleéEtﬁi felerWl{lﬁ éOIHjéttl incqualities are
proceeds to thg final operation. Because the excess

t hreeBl kSrvcs were able to be successfully noved, the

met hod proceedéﬂﬂ6+h6)Kﬁahm@ﬁémsymban@Funh&Bete t he

slot allocati shoul e hat _t he
rethod 1500 Enrasntet-bl <SaamchuRS Ry S EARLA  ne
changes, addii o+ @%2 LEQREMO MBS hibeIsPeIemyr Ot her
nndlflcatlons of the nmethod 1100 are possible within

the scope of this disclosure. [00117] FIG 13 shows an

l arAY qu Rlspe?st %r%%hfa tﬁ ac#epe?m nlce81n§xcte§s tlﬁT block services

I‘VI ces | neq

tEebé rﬂn@eﬁulﬂ a:wemtmemy&weﬁbaﬁi@e bﬁ&hb%ﬂl £b3@1&1d9 rrengiesum or
al l ocati ons when the first, second and t

regeBliall 298 t s#elY it songitionst irsguakities| # lflﬁfr‘ks lé%ethelt fee method
BRI PZRIRN &by SRR R B SBEDRRB8 sop. 1

proew theccttieckf sendtds@as botnovbd thet tihe dleﬂﬁﬁl@raeeedesﬁbloﬁel 114.
bel ow. [00118] FIG 14 shows a frame 1400 that

[dolus]t r Aeblotlne 10pefhat inetho8f prafeeds BEGhe FinaB operation. Because the
excess threeBlkSrves were able to be successfully moved, the method proceeds to a

final operation to complete the slot allocation.

[00116] It should be noted that the method 1100 represents just one implementation
and the changes, additions, deletions, combinations or other modifications of the

method 1100 are possible within the scope of this disclosure.

[00117] FIG. 13 shows an exemplary method 1300 for allocating slots to RT services
based on a fourth inequality condition for use in a multiplexing system. The method
1300 provides allocations when the first, second and third inequality conditions do not
exist. In this case, the state of the inequality equations can be described as (1F2F). In an
aspect, the MUX logic 210 operates to provide the functions of the method 1300 as

describe below.

[00118] FIG. 14 shows a frame 1400 that illustrates the operation of an aspect of a

multiplexing system to allocate excess six block services. For example, the frame 1400



mul tiplexing systemto allocate excess six block
services. For exanple, the frame 1400conpri ses

wao booseBioko 1402, fourBl k 1404, reg2Bl k 1406, aneCEHUSBO$052497
1408 al | ocation bl ocks. The frame 1400 illustrates how
excess six bl ock services (sixpl kSrvcs) 1410 are
al l ocated. [00119] Referring again to FIG 13, at
bl ock 1302, six block services are processed. For

S AFINCS  thicBBAN 13¢NeBtrBlk NE1 oMK @ik 0 488.0a2P SHRIIE 4D® allocation
grocess si X block services as follows. a . Find the

ogiBi. {8 fiamepl 408 iNwsiretes howraBLss suOroekhstraicssBisikBlky8cs) 1410 are
%§Q<Eg|d to satisfy the first inequalities condition
8 ’bed with reference to the method 800 above. Then

URITAE Hetrmecons €510 baltinkacDE, s BRiotimis v pigeessod.
F892BHp1L 408n agpect, Wi @ IRMGIND1 (ﬁbﬁ&at&@ o¥d §fsﬁ|ecflock services as

successive services can fit in sixBlk 1408 itself. d.
fotdlepiset e the nove only if the follow ng conditiona
inequalities are true. ((L7+L3+L6) <=

nunf elnSy nbolBRethersBIEE v (1h To-vhtehGpurBik 1404 and sixBlk 1408 can

UG dngy ol CRLomR Y b bineRt e G imleser oy
perforned to Gelekatd e nfetfCRPubBIE THRGKISE EMBEJ@%LOS without

can be noved. |f excess six block services canno
noved to fourchbdsstd@&es.t hreebl k 1402, or reg2Bl k 1406

to sagisfy t conditio i nequal itie t bl 02

Lhen Phe. et PR ERGEETSMEY BB BERiRe riraR 40 Ry
failure is dqbgnnknedband the nethod stops. |If excess

si x bl ock services can be noved, then the nethod .
proceeds to BWb@%HQSW%ﬁkP0¢$d§Wh¢bﬂﬁmé%%$I€@@Ywﬁh@miﬁ1n
nmet hod procee lkq4b§§“§%nal oper ati on. Because the

excess si xBl KSrvcs were able to be successfully noved,

the net hod pr@geses thiomavd omiglif thp éslatwiog colitanpiretgalitics are
the slot allocation. [00122] It should be noted that

the nethod 1389 represents just one inpl enentation

((L7+L3+L6) <= numOfdmSymbolsPerFrm) & &
((L7+L4+L6) <= numOfdmSymbolsPerFrm) & &
((L7+L4+Lreg2) <= numOfdmSymbolsPerFrm)

[00120] At block 1304, a test is performed to determine if excess six block services
can be moved. If excess six block services cannot be moved to fourblk 1404, threeblk
1402, or reg2Blk 1406 to satisfy the conditional inequalities at block 1302, then the
method proceeds to block 1306 where a packing failure is determined and the method
stops. If excess six block services can be moved, then the method proceeds to block

1308.

[00121] At block 1308, the method proceeds to the final operation. Because the
excess sixBlkSrves were able to be successfully moved, the method proceeds to a final

operation to complete the slot allocation.

[00122] It should be noted that the method 1300 represents just one implementation
and the changes, additions, deletions, combinations or other modifications of the

method 1300 are possible within the scope of this disclosure.



and the changes, additions, deletions, conbinations or
ot her nodifications of the nmethod 1300 are possible
waowdokiossoehe scope of this disclosure. Fi nal OpeP@El/U82008/052497

[00123] Thus, fromthe operations perforned above,

information is obtained regargy ng to which bl ock each

RT service is allocated. Additionally, the nunber of

slots of data each channel of a RT service has for a

Fral®pbatieWw known. This information is sufficient to

arrive at the location of every channel allocation. In

leﬁﬂpecﬁ"hust hﬁoﬁl RS oPBMOS PelBEALLDLERL! hﬁ‘é’l@ﬁlﬁloﬁ {s0 obtained
channel s within a block, respecting i'ts max hei ght

mgalsiunganon)t/hlclphbkk nechExd rspivwe[m@li@medFAGiltl%alQh thwsnuanber of slots

i 1Justr.at eration of aspect ..
of b ed i anabaid o6 h R St Rk oo SRR Rlis S VG abformation i
kuTtiBicat thladi At Sisd IQBatfdhCHFefvé&Ty el Blitatibh tTh Rh @¥3dae the slots may
system In this exanple, the two RT services nanely;
beellpestcdacerigupusinrte thachatclsnvghi & dleds) kespegfingnitpfmax height
&Qﬁrgn@me 1500. For the purpose of illustration, it
Wi P& assunmed that the previ ous operations have
determ ned that both the RT services are in the
Paokiky Kxanggdéon. It will al so be assumed that both of
t hese RT services have two channels, nanely; 1 and 2.
[60124] | HIGr i Behowe ad&sndTesD( that iltkeatosl ieespeddtiofiadfaaspects of the

slots for each channel is_as follows. Chanpel 1 of
slacgiien ajgoritiyn dp Rk tWo IT ssBiices datona tragspprgiqperon fgr use in a

31% t lé:x‘?n$ e;gtc%l @H@lﬂg? 18%1%%8{ 'lﬁ] EQrces nal g;el%é[]wc‘%sA and B, are

str In the servi S are
pakke thto aﬁwrbﬁﬂegmurdﬁlthe ﬁrage bSO oothdipugdse of Hkstration, it will be

EHBEN e TP R U piraIoTg g TIGH Lt ot (ALt Seises are in
Hwﬁoﬁﬂilﬁ're@bﬁt R willalso be assumed that both of these RT services have two

channels, namely; 1 and 2. It will further be assumed that the number of data slots for

each channel is as follows.

Channel 1 of service A=9
Channel 2 of service A=9
Channel 1 of service B=28

Channel 2 of service B=7

[00125]  As illustrated in the frame 1500, the RT services are packed into the fourblk

region according to the following parameters.

Channel 1 Service A (1502)

Start symbol = 5
Start slot = 6
Lowest slot = 4
Highest slot =7
Total slots =9

Channel 2 Service A (1504)




Channel 2 Service A (1504)Start synbol = 7 Start sl ot
= 7 Lowest slot = 4 H ghest slot = 7 Total slots = 9
w@h@nnedo2d Service B (1506) Start synbol = 10 BUHD$2008/052497
slot = 4 Lowest slot = 4 Hi ghest slot = 7 Total slots
= 8 Channel 2 Service B (1508)¢ Start synbol = 12 Start
slot = 4 Lowest slot = 4 Hi ghest slot = 7 Total slots
= 7 Algorithm Sunmary [00126] In one or nore aspects,
the akl.aGghiven=4l gori thm provides efficient packing of
flows intdo a frame, thereby mnimzing the "wake-up"
frequétathslamd’ "on-ti me" of a receiving device. For
exanp| e roupi ng channels of a service together
reduc%gwﬁgﬁfé&lﬁﬁ‘ frequency, while transmtting a
ser vi Egghatt didts- ax Sl ot Hei ght reduces on-tine. [00127]
In an _aspect, if a slot allocation provided by the
al gor Tehsletas%S because of one of the four inequality
ERRTIeE | RBR et ,gorithm passes on directives to the
remm—ngwrrg—ﬁe'? 212 that controls how services are
resi ngdrt LE ke 6esi zing controller 212 has services
resi z&d 65%138 or\ these directives, a packing solution
i s gugfagniggeds [00128] FIG 16 shows a franme 1600 that
illustrates the operation of an aspect of an
al | ochewetisktgsrit hmto pack RT services in such a way
t hat %%gtdskﬁlzoys are grouped in two areas. Collecting
unuse ots in fewer areas ensures better utilization
of t hestal Sbtotss

Channel 2 Service B (1508)

Start symbol = 12
Start slot = 4
Lowest slot = 4
Highest slot =7
Total slots =7

Algorithm Summary

[00126] In one or more aspects, the allocation algorithm provides efficient packing of
flows into a frame, thereby minimizing the “wake-up” frequency and “on-time” of a
receiving device. For example, grouping channels of a service together reduces wake-up

frequency, while transmitting a service at its maxSlotHeight reduces on-time.

[00127] In an aspect, if a slot allocation provided by the algorithm fails because of
one of the four inequality conditions, the algorithm passes on directives to the resizing
controller 212 that controls how services are resized. If the resizing controller 212 has

services resized based on these directives, a packing solution is guaranteed.

[00128] FIG. 16 shows a frame 1600 that illustrates the operation of an aspect of an
allocation algorithm to pack RT services in such a way that unused slots are grouped in
two areas. Collecting unused slots in fewer areas ensures better utilization of these slots

by services that are lower in priority than the services that were input to the allocation



by services that are lower in priority than the
services that were input to the allocational gorithm

wo pooaosgpect, ORT services may be packed i nt oP€TIESH08/052497
areas. For exanmple, in the franme 1600, the unused
slots are groups in areas 160% and 1604. Real -Ti nme
Service Resizing Algorithm[00129] In one or nore
aspects, the resize controller 116 operates to control

DRV Be!. Mh @R s ORPis&Rikes PhdyNRl pdcREY infdhche aﬂé@é: “P%‘El example, in
into a frame. For exanple, sérvices are resized

thdjframe 1698; ﬂlealgg@dusmt@@recgeWWemW@ﬂ@h@%m&éﬁﬂé. | n an
aspect, one or nore services are resized to reduce

ﬁgapﬁ %tseegVi gé’f"zlﬂ 15&8 ]gnremants however, the resize

reS|ze services to adjust

he associ at ed del | L Ver

D288, 15 SaB B hefiSstot he SHMBIRETRE SaedliR nsgntol how
tdidicePperadifg soqhitahiéy fag Oepasiestint 4 fams. Fot di]fmple services are
services. The conditions which give rise to the
Fesrg ita rdist el apspeiated delvery seupiemgnigedn apnasgpct, onc or more
9&9%&4 aretljaﬁzé'deﬁ)' edu&P 5%%58!11!6 fba %\9 910? ﬁfrgrﬁeﬁtg however the resize

]l nt a resizing a Sterm ne
C(&Bﬁoilleﬂg 16ar1mmt£ s resT:haeS@'Vmas' aoreid@rss aay eoft hlenassomated delivery
transmtte the RTMS associated with th
SCIREERES ﬁL oflgwing Clﬁlétweiftscrlhq%@ rﬁmgmi%wt@aéh%& Qgrates to
tRik @8 gﬁnénlf' %réﬁﬁsﬂh' KT 8Gvis. %%%bﬁ&iﬁoﬁsc&ﬁfcﬁ'g% i tb '@l?e resizing
paranmeters in the resizing request. [0 It shoul
of Bd' fpevineyt e dlsmapravidedr &s iaz eispapmit tlholrbme mrﬁrdlesdm operates to
operates to.resize servi ce.. For exa t he
PRSP oot W StaY et SrERh e B R Eh ATt Hbropgemeter
&Y tHE RarfSRitt&RIoMhe RIMS QstoialRQ Wil tee®r 8&¥ices in a resizing request.
communi cation with any NRTMS to inplenent the

@b@ é%%edlmegpqraﬁqg toAgesiger Bsuldentided iRfBrsgrvices according to the

n with those services will be
g\%f e%dl ti‘—eregﬁn e%{jt he resize controller 116 may

A0 e e HRL T SyFoUE Lk iy Oprrates to resize

g} orar éér‘!h@él Wdr RRBRPR; thEeSize LHRrARPEE & SRSM1E REGetermine how
heérein with reference to resizing RT services are

erpuel myrea@Bﬂ‘ sapbes shouldir weized erd cergmppicktion] poth3ny MRTMS to
shown | £ therminet he . I\/UX 14 re e| RS, cont ent f

Hay aenge SSEEENg 8s%llnéna1§ A a5 TSR AT LS k/!?siozcéa ted with

gk M%M&slz’;ﬁu Y e hyjustod e For aéE&mﬂl@etMe@ﬂe‘l controller 116 may
negoti ates data bandwi dth with the RTMS 126 for all

eeramypicaigevitibaNRTHE teapducedBe hrrivapthi isawregenkiof gn((HET service
g’! egv% %tlﬁlg rltsoégilv% qgl efﬂg %ﬁ saStH? %tg]\blﬁcuqﬁescrlbed herein with

otlatl I'Ves the o sequence
rrfferepmrtatr@snnﬁg RA serVTdee aM Bquillv agdivdlcao ORT services as well.
Get Dat aSi ze. Request nessage to the RTMS

[00131] Asshown in FIG. 1, the MUX 114 receives content flow data, and associated
signaling data from the RTMS 126 and NRTMS 128. Every superframe, the MUX 114
negotiates data bandwidth with the RTMS 126 for all the active real time services and
optionally with the NRTMS 128 for ORT services. In an aspect, the bandwidth

negotiation involves the following sequence of operations.

a. The MUX 114 sends a GetDataSize.Request message to the RTMS

126 to request data sizes for RT services to be sent in a superframe.



126 to request data sizes for RT services to be sent
in a superfrane.b. The RTM5S 126 sends a

w@eBarAB) ze. Response nessage to the MUX 114 spenUS20081052497
data sizes for the RT services to be sent in a
superfrane. ¢ . The MJX 114 pgyfornms content
scheduling (alllocations) based on all the received
data sizes fromthe RTMS 126 as well as from ot her
sourcgs. d. TR Akfslbé sm%étbﬁta@%qt&gmﬁbmsafge&o the MUX
the RT services flow data to the RTMS 12 art of
an Updat eDat dd¢apcaiying date siaes fonthedbsayeicey t@(bmzl]lt ing
an aspect, t he I\/%JX 114 operates to provide a content
schedul i ng f GHRYT'6At hat conpri ses aspects of the sl ot

al [ ocat i on algRMNUNXM deseforie dombiiwehedlilifg (@Bbdations) based on
controller 116 EYOVIdeS aspects of a resizing

al gorithm T tBe geeiypd detasizenframghbe RIS 126 aS well as from other
responsi bl e fgr fitting the slots (rate) allocated to

all the nedia Services in a superfranme. Certain

syst eds constTheiMUX [l g@ndptakptdiedsigbyfot thefRT bevicew fiow data
decoder on the deV|c% limts the nquer of . sl ots. that

can be assi gnedeSIMSpz0s partef apgiprdaicDatayize dNqtiiication message.
si ngl e OFDM synbol ) can cause the slot allocation

procedure to fail in spite of the total assigned slots
(8133 | dssn bz, olre B4 al 14 opdrhtes ta)praivida\aa:ioh@bt ghsfding function

a sup erfrane t he real nme . servic
s oR BRE tRras o dhaoit rlioae i ilsiT BT i el pove. The resize
EQRRMEE €56 bﬁ)viﬂeg @s)pe@@,ruf%%mzm@&g&f@meme §15t AQYTRLES ggmhm is
usi ng source codin results in a highly variab

isponsgtle fdr|ftang thie mgm §rateb hléocgtedde |atlth)@1pd19 sp@ides ane superframe.
i.labl.e for transn ssion of t rv
@Ig ain Cfell%te]{ns con thaill} Kl%ﬁt ge t%q g utc%fln{gﬁ rt},u%ﬁtcli %ﬁf I}/ the device

ﬁﬁﬁty itleesumbdteseldtathots beadighed ene paftictifae nfcdld @wibgin a single
al location conditions to occur. 1. The sumof all the
QEPM rvgbebt @ gyse fee mpt slpeatioasprpecdugs o fHhin spite of the total

gﬁ@@' bd kRt 15@ ye@é {h%ﬁ lo? %:lchewgﬁp%tﬂlaglessll&é n Fuqeﬁframe Also,

I Oon algoril m Ssu eds e sumo
that al-enuesirade bzy)nipbﬂeﬂﬂ'l’[hse isvegestadstol demirtata demand for air-link

ual to the avail able capacity but the sl ot
%ﬂ%we?ﬁ iSoN1dsp goRicthnt blé.qogtené i PRARPLSHRdoESIAE SOYIGe ¢9ding which

f&ﬂl%eﬁt £6ig Bgr &J?ﬁbBTblﬁﬁarté/ ﬂS@S FInSIJOHE bRty PhResu erfrarne available
avai | abl e capacity. 133] The all oca on con itions
for dradsiBissien @Iftreall nnfeaaetwcee ay edry doaterdaghecaenss nf othfr concurrent

media services. These factors lead to one of the following allocation conditions to occur.

1. The sum of all the data requested by the RT services is less than or
equal to the available capacity and the slot allocation algorithm
succeeds.

2. The sum of all the data requested by the RT services is less than or
equal to the available capacity but the slot allocation algorithm fails.

3. The sum of all the data requested by the RT services is more than the

available capacity.

[00133] The allocation conditions 2 and 3 result in failure to allocate the amount of

data requested by the RT service flows. In these scenarios, the MUX 114 invokes the



data requested by the RT service flows. In these
scenari os, the MJX 114 i nvokes theresize controller

wal@soesoper f orm a resize algorithmto resi ze RICT/US2008/052497

services. The next section expl ains the concept of
quality for the real tinme sery ces and the objective
of aspects of the resize algorithm Real Tine Service
Qual ity and Resize Al gorithm Objective [00134] The
%ﬁ@ eRhtroflcrdVRd td ¥eﬂf§rn@%5&§ﬂz@ta?§$ri’éhﬁ1 htot 6z '1@1e @etfvidéM\BThe next
hin a real tine stream ng nedia service.
@ﬂ@abn teyple®p thé conaephpt guahsy der th geali time s¢nvives |a@¢11 thyf objective of
t he bi gt rate a% 1ra,[kll ocated to the service fl ovvs and is
HHGET QeI GUSITYP f unction expressed as; Q = f(r)
(3) [00135] Every superframe, the RTM5S 126 provi des
RoedldarimetSconcaugiy bed Resithia |ddeihnl Dbjaviat uate this
function. This is sent to the MJX 114 in the
(691 Byt a JheecoReg PN g QaliRSS ag6cia®d vaxpiheiviésd flews Wethin a real time
foll owi ng sections, the MJX 114 uses this informtion
FERIHRERMCiR sSEYiFGraicabty (Reofraeterl-timgwerigoyis @efunction of the bit
Ia@&f{? dblﬁ%ta%erdg% 51{%235 e%ét @N%’%r%lcl?%/brd%%egsg cﬂgﬂitydfuﬂét%?l &Eressed as;
chara teg I\stic can be used by the MJX 114 for quality
esti pur poses. [00136] The resize algorithm
assigmy rates (in units of physical |ayer packets
PLPs)) to the real tine services such that the total
01323lat divernaserqriamesther RANMS A 26 quayideso infpianadips; waishehelps the
Cit % 0 t (ol lRf@k ]
a gorlltlﬁm g%%%é—e E ﬁrﬁéoﬁ nﬁg%l ashsglclztf tgt ﬁgé e M4 in the
@sﬂ)agxmwkeéponsﬁiesega/ i Asescpidiodd id tbe f@lhﬁhng I@@dnohjqehe MUX 114
qual ity functlon of the RT service video flo
[513? infgrmatigng ﬂreqqal%q:s&maélog@ g}edpﬂdlr{leosqrwée acﬂltatlng the resize
%1%'0%(91% NG sho®l Qo) pe fotld t\ﬂgt )an 4%61%{@({1 L@ﬂ}( Whdas@thent or
are quality functions w wel ght ror any
eharagenistic esn bg uged.byThe MU I1il# forfq]mahtyl @hmagorptpossed
usi ng equation (3) above. The wei ght val ue associ at ed
WouBela flewegdiydgodthreasigne raés (henitsedfaihyvieal layer packets (PLPs))
SI |f|cance of that fl ow anongst the other RT vide

cal) thmg jeryigss stich tha thesetad palogedirHs 1t Hsg éhany %wqual to the
lgﬂlte C g&&@i& qr@e?vu%ébs%%gtpﬂlb QUdt %ngcaﬁoﬁ\é#g%rﬂﬁ}h@gcceeds Thus,

-syst may al so be responsi or service
pi araspey, the daterassageman forfRINsdrvioessshaskldei satke thanthichjuality function

of the RT service video flows is in proportion to their weights according to the

following.

(Qi/Q))=(Wi/Wj)
4
where Q; (W) and Q; (W;) are quality functions (flow weights) for any RT services
1, j. The quality function is estimated using equation (3) above. The weight value
associated with a flow gives a measure of the relative significance of that flow
amongst the other RT video flows. In an aspect, the MUX 114 obtains these flow
weight values from a Subscription and Provisioning Sub-system, which may also be
responsible for service planning and management functions associated with a

distribution network.



di stribution network. Resize Al gorithm[00137] This

section expl ains aspects of the RT service resize
w@bk@snyiobmm The al gorithm uses an iterative appCDHSIV0R/E52497

converge to a rate assignnent for the video conponent

streans (flows) in the RT seryj ces. The al gorithm

begins with the nunber of PLPs (rate) requested by

each video stream Each of the iterations of the

Rbaas Adaekipvol ves identifying a candidate service for

rate reduction. The candidate streamis one that is

[0933%) Semsd LbMbont xplahs Jsﬁgdﬂ§tdf°ﬁeaﬁfi* deeR e NRLizS Lglé(ﬁ{thrn The

an unfavorable reduction in quality in conparison Wt

algerlthtrh ssessanr éaﬁsve lppraachagpecnvergentsy & uratct dseiggmefit fdnehe video

resize orlt re . pr i ded by .th e cont. | er
S diataPmseTey R ROBY b onrs mhe MedriRrans Nl g fmber of
PEPS dan)ibirdiedttie cAchl Eidad |s@@eiiﬁ eHadhOott Mt it&hli@RMBf e algorithm
reduced. For exanple, the rate may be reduced by an
wolyss idestiFerpe ﬁ@ndm@at% servige fmeate Sepeinsn The dendidase kiscam is one
| i i ..
él—llrag hsﬂ%&s%%t}k}ltaﬂz A ne% Ireaﬁg?]l?])n a(ﬂlcji?éggsr ﬁgﬂ% Q{%%gén\%nh!%o@able reduction in
QMRﬁﬁpemdpmohmlmmeReE&ﬁthmm bl aglsct, Teefurtti@® of the resize
streans are assuned to be transn1tted usin one of the
plepbnKkars Proyesdely the sevigei contipldd s lishowb s
enhancenent video conponents. | n addition, the system
H9A 381 auAiféertméa@adaée isficamns ddgotificdiehe caieptinsated to ghafestream is

Gl FECSuphHRL G5, o, B, BBy B RS G68ne 0 o

ReédESolohah dotlc bckd. tTiic rmetvl?tﬁ“k&@si@@ 1afes ttdﬂ ell 3siRet $/ithe granularity
reduce the rate of a stream ﬁ@y ot her sel ect

ed
defietby @emymbat of PbBy soresparding f9 o0 R@edcéﬁlgfr@ﬁtblock The video
&?Jaﬁﬁeér@ra%sﬁﬁ@d gJZ%g t&dﬂsﬁﬁ&%cﬁﬁn foné1 Jruht '%lwg&k%glaxgreg transmit

systemto provi resize function. rate ctio

odesuppl badeomd dnbanctinentf vidat ¢oomminenteduckldvion) the spdtem constrains

for any real ti vi deo streaqg The und | s
t

ther data i dh BVQ Kislep foaYongys de (s ey thdicst ?hsawelceuqf fayp Reed-

§§1Bﬁfe,h bl8ckA] sUe qutooﬁralté rddR86on. SMVer, At Tho AW YR ehat it is
for a streanis quality. It is used to prevent streams

within thevssope at hedasphes tatreducedbe traitorofpostneinf bprany other selected
&%B&Her reduction in rate. payl oadPLP

Constants

[00139] The following constant parameters are used in aspects of a multiplexing

system to provide a resize function.
rateReductionBnd

The upper bound on the fractional reduction in rate for any real time video
stream. The bound is in reference to the rates requested by the
streams. In an aspect, a value of 0.5 is used.

sysMin

A minimum value for a stream’s quality. It is used to prevent streams that have

reached the rate reduction bound from further reduction in rate.



Ef fective payload for a PLP, which is approxi mately
968 bits. AlgorithmInputs [00140] The foll ow ng
WO panssoar e used in aspects of a multipl exi ng BYFUSI00S/G52497

provide a resize function. maxRTSOFDMSym Capacity in
nunber of OFDM synbol s per superfrane avail able for

the real tine services. nunRTS Nunber of real tine
services sharing the avail able capacity. nunVSt reamns
dhe1takat,pnunber of video conponent streans in the

real tinme services. For exanple, VStreamis a list of

strucg b rrhgp ERlaphio Mkl onent
streamﬁgﬁgegﬁ?ﬁ) H?d I(F?]Z%hl a{%lag% wel glﬁ?]ejégﬁ)gtgpfor t he
stream requestedPLPs Hol ds the nunber of PLPs per

Algueitfim dnputs equest ed by the stream It is possible to
estimate the raw nunber of bits requested as

[i9ddeist eldelLfPBowingaypwadielBed 96&pbits i a multiplexing system to provide
r sCodePar anet er K Paraneter K for a Reed Sol onon (N K)

2 E0E° WATO8p| es [00141] The fol | owi ng variabl es are

used in_aspects of a nmultiplexing systemto provide a
f“@§f{gé Falﬁ[gé’i“on reqPLPs [numVStr earns ] Array

i ndexed by a nunber (0 to nunVStreans - 1) identify

t he viarasityonponberof QEMmymbRls neF ﬁla%ﬁfﬁl‘i%ip@%"aﬂ]ﬁ@erfah@é real

of PLPs persy ﬁrﬁerge?%@?s requested by this stream as

i ndi cated by e requestedPLPs nenber of the VStream
stimB€Bure. assgnPLPs [nunmVStr earns ]

Number of real time services sharing the available capacity.

numVStreams

The total number of video component streams in the real time services. For
example, VStream is a list of structures describing each real time
video component stream.

_welght

Holds the relative weight value for the stream.

requestedPLPs

Holds the number of PLPs per superframe requested by the stream. It is possible
to estimate the raw number of bits requested as requestedPLPs x
payloadPLP (968 bits).

rsCodeParameterK

Parameter K for a Reed Solomon (N,K) code.

Variables

[00141] The following variables are used in aspects of a multiplexing system to

provide a resize function.
regPLPs [numVStreams]

Array indexed by a number (0 to numVStreams - 1) identifying the video

component stream. The array holds the number of PLPs per



Array indexed by a nunber (0 to nunVStreans - 1)

identifying the video conponent stream The array
wholodmotobe nunmber of PLPs per superframe assi ghedUSI08/052497

this stream tenpPLPs [nunVStreans] Array indexed by a

nunber (0 to nunVStreans - 1)34 dentifying the video

conponent stream The array holds the nunber of PLPs

per superframe assigned to the video conponent stream

This is at e'mﬁérﬁﬁbﬁe‘fﬁc{/ UeSRl By WSS Girdant &Y ﬁaichﬁéd lB% thde
al gorithm wei Streans]| Array indexed

nunber (0 torﬁmWW@de&w@mnbmy)nugﬁsnfynﬁgu@h@ V|deo
ggnﬁggng Ekuﬁegkrg grray hol ds the rel ative wei ght
Varde of °t i

stream 1 ndi cat ed by the wei ght nmenber of

the VStrea cture f QU Stre

| ndex BB & EBCTE RS D gt ot ity
the video conpapeRintSirESRNThe MRy HIBYhO R HBerlOFPLPs per
estimated quality for the real ?IHE service stream

PLPsPer RSBl k sppermudecreagnsid tatliaytr¢andexed by a nunber

{ identifying the video conponent
ég?égﬁggT euégsgéeﬁg%is t he nunber of data PLPs per

s CoBay A et B iR Bto pie \GRERDs ml et video

Al gori t hm QutdakpdndidQdd=h. TH a9l hoRIMRIN @HER S PLRE Ber
used in aspects of a nultiplexing systemto provide a

resi ze funct isuperérameassigncdgo thof vigep mpqn@ntlstﬁeﬁmt s is a

resize algorlthn1succee n rate
nasi onmont ¢ HETPRIBrEFFER i SESHELIY RetfcBihl v e,
trbegauccassiFhagenssset to 0. Internal Procedures
Call ed By the Resize Al gorithm[00143] The follow ng

' IS anA{rtﬁSI ShdRRbd BY @BERBEE0a8 hhW IMtaibe 1§ RRhERing the video
al gori min
J component stream. The array holds the relative weight value of the
stream indicated by the weight member of the VStream structure.

effQuality [numVStreams]

Array indexed by a number (0 to numVStreams - 1) identifying the video
component stream. The array holds the estimated quality for the real
time service stream.

PLPsPerRSBl1k [numVStreams]

Array indexed by a number (0 to numVStreams - 1) identifying the video
component stream. The array holds the number of data PLPs per
Reed-Solomon code block as indicated by the rsCodeParameterK

member of the VStream structure.

Algorithm Qutputs

[00142] The following outputs are used in aspects of a multiplexing system to

provide a resize function.



aspects of a multiplexing system reducePLPs ( ) A
procedure that identifies a video streamfor rate

wo e@so9ioon and reduces the anount of data al | opEr/Es2008052497
that stream This procedure shares the variabl es space
as defined for the main routigge. External Al gorithm
Call ed by the Re-encode Al gorithm[00144] The
following is an external procedure called by the
Eeskégsahggrithmin aspects of a nmultiplexing system
s | otAl | ocat ion Slot allocation algorithmis
r eSpPORSH rechd £ 40 : t 0
1R ) S S ORI Sl S LR 5
al gori t hm calassgirentshaysatadfice datdoostrantyg ddthetwsaitlichsucbessFlag
required input argynments including allocated data
(rate) for aﬂfsﬁﬂgﬁa services. Al gorithm][00145] The
following is a description of an aspect of a resize

Bt@ail Erbsadutsk (Usied BY tRSREGESARrighrAUl ti pl exi ng system
I'n an aspect, the resize controller 212 inplenents the

Pmkme _ at@ofol bl nd ap 8RR rRRBBuIR! calld &yOthet REize algorithm in
ol lowing functions. a . Using VStream structure data,
pogels af @ mulieplexingyestanaqPLPs[ ], qual i tyl ndex[],
PLPsPer RSBl k[], and weight[]. b. Initialize al

ekdneabPsPof (avray assgnPLPs[] to correspondi ng

el enments in reqPLPs[]. ¢ . Initialize an algorithn¥l ag

= 1, Andoadatucthasd&dtdys 7 videoditrefia fbomta iethectivalahdvddages the

functions:while algorit Fl == 1 reducePLPs() if
reduct i on> 0 3Nt it %ﬁﬁ%&@??%wwt&am- ;Tﬁrﬁ prpcedure shares the
sl ot All ocatbqr_ariﬁﬂ)@@gﬂat:@sl@ SUGRESGShkRe! ILhAE! ag = 0

success Fl a

External Algorithm Called by the Re-encode Algorithm

[00144] The following is an external procedure called by the resize algorithm in

aspects of a multiplexing system.
slotAllocation

Slot allocation algorithm is responsible for fitting the slots (rate) allocated to all
the media services in a superframe. The resize algorithm calls the slot
allocation algorithm with the required input arguments including

allocated data (rate) for all media services.

Algorithm

[00145] The following is a description of an aspect of a resize algorithm for use in
aspects of a multiplexing system. In an aspect, the resize controller 212 implements the

resize algorithm and performs one or more of the following functions.

a. Using VStream structure data, populate the arrays reqPLPs[],
qualitylndex[], PLPsPerRSBIk[], and weight[].

b. Initialize all elements of array assgnPLPs[] to corresponding
elements in reqPLPs][].
Initialize an algorithmFlag = 1, and a successFlag = 0.

d. Perform the following functions:



endif else /* This condition signifies a failure to
resize while respecting the rateReducti onBnd bound. */
wepashowpawhi | e [ 00146] The foll owi ng functi onNBCHDS2008/052497
performed as part of the reducePLPs() procedure. for i
= 0 to nunVStreans tenpPLPs[id4 = assgnPLPs[i]
tenpPLPs[i] = tenmpPLPs[i] - 2 x PLPsPerRSBI k[i] /*
PLPs allocated to a stream are reduced by an anount
correspondi ngyiiR A¥RitRagdag Seljonon bl ocks. In an
aspect, one RS block is reaned from both base and
enhancenent conﬁ@n@ﬁﬂé%OThe system constrains the data
in base and enhﬁqgfn? pldeo conponents to be equal.
*/ if tenpPLPs[I] ®%PPPs[i] > = rateReducti onBnd
effQuality[i] —c;ﬂ(gl@tmlabﬁsdm Algsrippay | oadPLP) /
weight[i] else effQuality[i] = sysMn endif endfor/*
where f() is an#ﬁgﬁﬁﬂﬁ%ﬁ@n#ﬂﬁ@ﬁhﬁﬁmﬁﬁﬁﬁsnay be used to
eval uate quality */ fy the index of the
service with naxinun1§?? gﬁﬂJ% quality as given by the
array effQuality[]. &etedsiitagndex paraneter to that
val ue. f . Perfor the follow ng functions if

effQuality[ _ind == sysMn /* This condition
signifies failugg.,to resize while respecting the
rateReductloand %ound. */ reduction = - 1

/* This condition signifies a failure to resize while respecting the
rateReductionBnd bound.*/

endif

endwhile

[00146] The following functions are performed as part of the reducePLPs()

procedure.

for i = 0 to numVStreams
tempPLPs[i] = assgnPLPs]i]
tempPLPs[i] = tempPLPs[i] - 2 x PLPsPerRSBIk[i]

/* PLPs allocated to a stream are reduced by an amount corresponding to two
Reed- Solomon blocks. In an aspect, one RS block is removed from
both base and enhancement components. The system constrains the

data in base and enhancement video components to be equal. */

if tempPLPs[1] / reqPLPs[i] > = rateReductionBnd
effQuality[i] = f(tempPLPs[i] x payloadPLP) / weight[i]
else

effQuality[i] = sysMin
endif

endfor



el se reduction = 2 x PLPsPer RSBl kLi ndex]
assgnPLPsLi ndex] = tenpPLPsLi ndex] endif [00147] Thus,

wao b@sogweee controll er 212 operates to provi deP€TB8S2008/052497

above functions to resize services in aspects of a

mul tipl exi ng system For examye, the rate of a RT
service is reduced to allow the service to be

all ocated to the avail able slots of a superframe as
provi geghly f@3PaRt St iR tigh HRE Aal B8 v DRrdvhRMe quality */
descri bed above. " her than Real Tinme Services (éhTS)
[00148] Aspects of the slot allocation algorithmare

described abgye that take dinto account variou : :
const Fai nt s aREEnalHBEN AR FrEh Mbapsdputi ifstive qualiy as
packets sent diah B thebihEe effQhalan] FddMhes ViAW pdrsmeter to that
decodabl e by a device. This algorithmis preferable

for RT Servi ¢@8sjnce the device is required to

recei ye only I € time. However, a
devicg night]%€5P5?3$®p§gﬁﬁﬂﬁ%g%ﬁé'ORT services in a
superfrane. [if cffQealggmndek por kgdMiini s used, the total
nunber of packets for all the ORT services subscribed
to by the device in an OFDM synbol may becone greater
than Lheyideyldifor diflifics HLR thFed R VR sﬁefcﬂﬁgelepacket
conflict.”™ A turbo paciet confflct | eads to the | oss

of ORT servi getcBadwtioiBed bagnli flide of the | oss depends
generally on the subscription pattern ofthe user.

Thus, additional aspects of the slot allocation
algorithms for fIlcEprvices are provided and descri bed
bel ow that will conpletely elimnate turbo packet
conflicts. [Gf®£49] FIG 17 shows an exenplary frane
1700 that is divi,ded intag L0 . services and
ORT services fo?ﬁﬂggnTﬁﬁéIﬂ%%??%&%é?%ﬁﬁggsten1 A first
region 1702 is mpysgvPidsdifdek] RicrssMistaflexpnd a second
region 1704 is provided for ORT services. Partitioning
the frame int®@dthese regions will ensure that there is
no turbo packet conflict between RT and ORT servi ces.
The partition between the RT 1702 and ORT 1704 regions
[00147]" sOfHuS, tharesiké oonttdllee 2,12 idpekaadsi osprbvidm teeipbefer Aumetions to

t 0. super.frame dependi n n the avail able RT and ORT
126 CBVIGRSt IR FRCETh %%ﬂ‘itﬂﬁl?’%{ﬂ%)s}’“ﬂ?- ?@F \?i"%r@@eaﬁ@ Qtgpef a RT

@lrliecat §ddjdad theal Ry S| VhiGRe RIHORIISIAL U5 AT 20BELR! slots of a
the slot allocation algorithns and the resize

apgdrinihan hesided by dspabowé the@Rbcatemvil geshardesgibetl above.
allocated in the ORT service region 1704 using one of

bﬂ%r9§£I§%[¥hﬁ§S§L g£h5ﬁf§)described bel ow. I n one or

[00148] Aspects of the slot allocation algorithm are described above that take into

account various constraints and ensures that the number of turbo packets sent for a
service in an OFDM symbol is decodable by a device. This algorithm is preferable for
RT Services since the device is required to receive only one RT service at any time.
However, a device might be receiving multiple ORT services in a superframe. If the
same algorithm is used, the total number of packets for all the ORT services subscribed
to by the device in an OFDM symbol may become greater than the device limit. This is
termed a "turbo packet conflict." A turbo packet conflict leads to the loss of ORT

service data. The magnitude of the loss depends generally on the subscription pattern of



nore aspects, the ORT services are also resized to fit
into the avail abl e bandwi dth. A nore detail ed

wa@le®snpro on of resizing applied to ORT servi CBGI/UUS2008/052497
provi ded bel ow. ORT Service Slot Allocation [00150]
Wth respect to a receiving dgyice' s power
consunption, it is preferable that the height of an
M.C al | ocation be its maxSl otHeight. This mnim zes
RRI{ED MBus, AAdHHoNR " ashQts éﬂﬁe dRyi 'aHS‘cafﬂ@n LELBIMESs fo @R”f‘/ls&wces are
However, for ease o acking, all the grouped M.Cs
proyastedianeé degcaibed bed@%tttg@ vmltcnmlpbéels ahmirtagd fgho, path@tyonﬂlcts
even for the ORT Services, the concept of
[00dAH otHEL ghtshofs an s;eamqjla:g"freime {'eF0 thedis alsvitiérbinte rdgtinnm for RT

or smal | f the XSl ot Hei . parameters of.all th

SRR bngh Tl e Jor s 1 & e g oS i st fpione1702 is
blvRicHeRE rR'lpfséIbees ArRICh Vsbé‘(ﬁldsregﬁing Moaws! ﬁrogﬁi@@ fo‘ ©RT services.
conmon height of all the M.C afl ocations of

Bantifipuing tlghiaeme ingo dfesaregmmy Malé eayuee thabingesds 119 glabh packet conflict

bAREREET B R nE RES aen Tt RARIOE Rafisr R L 1762308 oRT 1704

tepmRe ik I'YofedjaaGedi (ile!) it thhe@ IfiRE supbhfirém @RPSPREFame depending on
reduces the nunber of tinmes a device needs to "wake
the" avaplablg R vandg erfTe sevicectitmiB| hatopuperisanel &l sarvdcos gare slot

glgdﬁétgﬁp?§het ﬁ%ﬁg@ 100% 1{7?9 ln%g)en%ool slg all catl(ftbgl%g]iﬁhms and
ke Gesik8 aﬂsgtﬁmbmadilesemb&mhwm ORNecH8609 amhesical fllbate@RASthe ORT

region is d|V|ded intqg bl ocks of different hejgh
$67Vi58 Freden [{OaisHienne of dhghRd S@Bfrl?eeaé%ef{am@ geyagiged below: I one or

Hl%gels 51§i5| nﬁ% Dt ’_%IJV%E %reaal @ Eééi g8 163 11t1t%ktﬁe FLiRBd Bdwidth. A

it can be seen t ere are four
nmxeSdlaMchell dghdreption o€ rgsiZing apphed amOR’Z) servitasss prolelefl balvey.
1800 shows threeBl k 1802, fourBl k 1804, sixBl k 1806,

ggg;ievenghg:ﬁgoqfregions that are used to allocate
: The ORT service slot aIIocation

a*ﬁgﬁ qplﬁhen erates to Eack services | ble th
r ent 'BIOERY BALEF YRS HRECTRRSNGE ?—%]isb‘m’m%t igjpgfgrable that
Rove ATt HeMIIOQlSRkioh bedits ARRSHIHciERE TRIOMKS MBS p0551ble ‘on

arranged in the frame 1800 such that "no bl ock is above
timet Farthe deniee orrseaesthehbil (h dlawgy ORI eee of paskingagle the grouped

e N O e A
pai Bttt Soh&Pr 0F ehfaxSIBPUEightt 6F 4 REVIRT is aéﬁ‘fmeszieassih@tmmimum or
al | ocati on algoriphn1 )

smallest of the maxSlotHeight parameters of all the MLC’s grouped for that service. For
the remainder of this description, a service’s height will mean the common height of all

the MLC allocations of that service.

Channels of a Service are Grouped Together

[00151] In an aspect, all channels of a service are grouped together so that their
allocations are temporally adjacent in the frame. This approach reduces the number of
times a device needs to "wake up" to receive different channels of a service, and so this

aids the device in reducing power consumption.



a . The nunber of slots of data each M.C of a service
has for a frane. b. The naxSl ot Hei ght of each M.C of a

W@ 200802920 whi ch is determ ned by the transm t POOESWDS/ 052497

that MLC. ¢ . The total nunber of synbols avail able
(numAvai | OrtsSynPerFrm for tfie ORT service. [00155]
In one or nore aspects, the follow ng paraneters
represent outputs fromthe ORT service slot allocation

RIS R IR B Diviicdatb Bl&ksON whet her packing is
possible. b. Tf packing is successful the nunber of

f0T89] S MECUPLIRAvS ameiRen Kritkeil ¥n GT@rsqg ion is divided
service. [00156] FIG 1 ows an exenpl ary netho
oo Gbldaks Qi] dilﬁceemt mgightsotls emoamirt ghe \blenks h¢ights ueresppnd to the

| LI bl exi t | t l.ogi ¢ 210
Bl we oSt Erénefvwg <R HEE R ot TaRE 0eFEY Begeen that ther
ag fasaiideHReWi o[, 8045 Ind). Phec khelPis 181)0 shows threeBlk 1802,

cal cul ati on of the maxSl ot Hei ght of each service
fouriplkr f ¥4retixBlkn 1800, a%ﬁﬁleéftVenB&e 1RQIX regighsc ﬂ@i carpetskérigsallocate
aﬂbgﬁatggssgf%caetsl ?g% F&ﬁgﬂ%%%vbcm 1@[' eﬁfolé%aoglggl’g ﬂﬁéﬂ%ﬁ operates to pack

mlsb@htdedlﬁhtenpﬂbalmasasoﬁ thie rﬁﬁ@ﬂbtﬂefg‘ht, ce. For
exanple, in an aspect, the services are grouped into

threeglﬁSrvcs, four Bl kSrvcs, sixBl kSrvcs, and
otheR an aspect, the MUX | ogic 210
erforms this o eratlon [ 00159]. At bl ock 1906,
F@Aa%lh VB aBpess therbloples arp grrangped;ig the Hramg 1800 é‘fcé‘othatﬂ@rbIOCk is

I
S 1 0 S N et

x. In an aspect, the NUX Ioglc 210 perfornms this
) p Mgd At bl ock 1908, a test is perforned
to detern1ne |f the nunber of required synbols is
U}ﬂéé4]er Ihloaa ot meraaspbes, thd fodlwaiid@ramstgrsbroprssenForputs to the ORT
he .fol | owm ng i nequality is eval uated.
fel_r‘?gg o} gllqegtioualg il OrtsSynmbol sPerFrm) In an

aspect, the MJX | ogic 210 perforns this operation. If
t he above i néla)@é] %@r pisslets 0§ gatatehc‘éhl\/lt[ﬁ‘eofr?esteﬁxaae has for a frame.

pr oceﬁds to bl*h%q}fa)ﬁgcg}ﬂe rglhcof %h?\}g@%%f h@@r‘%&@l infl h'1§‘%etcj‘rm1ned

true, then the net eeds l'ock 1912. [001
At bl ock 1910w¢hepamkmngmﬂaofﬂmENﬂsfdetern1ned and the

et hOd ends aIthe totafnurnber of symbols available (numAvailOrtsSymPerFrm)

for the ORT service.
[00155] In one or more aspects, the following parameters represent outputs from the

ORT service slot allocation algorithm

a. A decision on whether packing is possible.
b. If packing is successful the number of symbols occupied
(numOccuOrtsSymPerFrm) by the ORT service.
[00156] FIG. 19 shows an exemplary method 1900 for allocating slots to ORT
services for use in a multiplexing system. In an aspect, the MUX logic 210 operates to

provide the functions of the method 1900 as describe below.

[00157] At block 1902, a calculation of the maxSlotHeight of each ORT service is
performed. In an aspect, the MUX logic 210 performs this calculation.



1914. [00162] At block 1912, packing is successful and
t he nunber of occupied synbols is determ ned fromthe

wo edoBoiony equati on. numOccuOrt sSynPer Fr m = L7rCBHE2008/652497
In an aspect, the MJX |logic 210 perforns this
operation. Once packing is supgcessful, it is easy to
arrive at the location of every M.C allocation, since
the bl ock that each service belongs to is known.
[003283] At bRbBRU9Y4 bﬁlengkquérbﬁks bhe gﬂﬁbgﬂ)%teglggcks based on the
represents just one i npl ementation and the changes,
m&Shotféfnsht redrestitsfer casbrsbivicet Fonexasmplotinen aspect, the services are

tign the 1900 0SSi

Thibed 3B’ BPStk e S ERBEE P et R B Ro nb G M SRes. m an
Slpott, telMTAT logit 280 GBI Bi f{ﬁﬁﬁﬂohhrrs [00164] In the
previous sections, aspects of slot allocation and

[0159E A OQbEL Ii‘% Qﬁ@ 1deaclirtets (Tha d ald M Dg are calculated. For
sections provide a description of the overal

eranenladt/i oecibf(totd sbs af gbrsevdniddkSroes (19p Whﬁf%lgﬁié(@ &s thic smallest
i 001
B Pl bR BY SHB8riop e ST laeﬁ&%@ PRI BB gpegion.

o1 e e JERER toroR reRBimare o SHetmaae B ppnber of roquired

W@H BSorle@cPHAYI HE nhh®cf UP %dlﬁﬂ% Id. lpgd eQ&ﬁhﬂW the following
[700166] %u bl ock 2002, high and mediumpriority OR

genvildtes arkatdot al | ocated. For exanple, every
superfranme the MJX 114 gets the anmount of various flow
dat a éﬁhimhhHﬁLBekamhvemﬂﬂﬂmswmbeBP&an)content

ntities, 126, and t he NRTMS 128 usi
i @F%f@é@ég f@@écpg erfors this opgigt 1°‘E1§if Hy 2a0vs mequgl%y is
fanJeOEHEﬁtth@Hwtl%'d%ro@éeh@ﬁ%l‘o@l@ 1596, Ih'tl&hab%rvb Afd wh@ny true, then

medium priority ORT services is performed
theangthe propecdn tablpelc1912. he MUX | ogi ¢ 210 operates to
performslot allocation of high and nediumpriority

[DRT6ler \Atddsckatdddr aipackit@failne iaklotcemaledand thenmethod ends at block

E 0167] At bl ock 2004, a test is perforned to

dermne if the hi gh and nedium priority ORT service

sl ot allocation was successful. |If the allocation was

194 6215 s Al blogkn B9 1Re parkingnis seesetrdul andihe akmbegol ocpypiedhgymbols is
ul, the nmethod proceeds to

%&%ﬁﬂ%%%gmﬂﬁggqg%Ta%gﬁﬁﬁgék 2018, congestion contro

is perfo medium priority ORT

Ser vi gﬂ@pgﬁhggpgﬁﬁﬁ? §ﬁ+tﬁb¥£§Jccessful, the system

BXPAr igaeeshe MUX logic 210 performs this operation. Once packing is

successful, it is easy to arrive at the location of every MLC allocation, since the

block that each service belongs to is known.

[00163] It should be noted that the method 1900 represents just one implementation
and the changes, additions, deletions, combinations or other modifications of the

method 1900 are possible within the scope of this disclosure.

Interactions between Slot Allocation and Resize Algorithms

[00164] In the previous sections, aspects of slot allocation and resize algorithms are
described. The following sections provide a description of the overall interaction of

these algorithms for use in aspects of a multiplexing system.



congestion that needs to be addressed. In an aspect,

the MJUX | ogic 210 perforns a congestion contro
w@bk@sndiobom t hat is described with reference toPEI/G2082052497

Upon returning fromthe congestion control the nethod

stops at block 2028. [00169] & block 2006, based on

the success of the ORT service slot allocation, the

nunber of synbols available for RT services is

EIMES‘F edr 18N doahowiseArAbkQRpIRET AREIAN 2009 /181 rB@idﬁl%r Qot allocation,
0

r exanple, in an aspect, the MJX | ogic 210 performns
rdsigsng, fand congession [ooot.wloforAtse bhot m@mﬂ%mglsmtem For example, the
with the

Rt R et e ie b B ot adilodl o) aepects

t t h d d ab
Aloabelr o 4ol e B2 it of TRibiniepriGBpy PRISSerfiogn e igiallocatcd.
bbosknd Pl Qved sufstrain® tR@M@Xqﬁd de tH@EﬁB{ﬁHtrtﬁ vafiohi' 8o Hata and

services weré successfully allocated. If
‘éﬂelrdchtlm mrigeigenfiomsepntees shiitics, sunb arethh d?dT MS 0@éeud the NRTMS

14 | | . 5sf ul .h )
T kb I LGRS DM AEB3E g iy o
fdenhi gl pletitydndamadiliabhreorgy T Sciviced @€ pedsatdangr &)fh@nple in an

iteration parameter i's increased. For exanple, in

aspgele the MHEX NpMIC| DG epcrates e pedes ilos sdogaiivnt afohigh amﬁemedlum
|l ot all ted

PR DR LS RECRB AL & RS8R ub ™ o' 2ot 7o

P T4t bifel DA "HaR i mindfrahc o SRR A RS, i, medium

b LD speikaldmIbheivs WadRGEdeTSL. It the hhscatibf mak is@tessful, the

paranmeter is greater than zero, the nethod proceeds to

pictork poeeds b blaek 2086.aifi di¢ phecatien evasi Botpicogssart re method
hod d bl ock
ﬁ?g%i %8?8%261$§F52rvrggcgfof grlocgfioﬁofg pEE?éZﬁid
F .
BPE 56 BRFF NS SpBellpT sBBFoIon POTPG. ectlf, fgaueh and

Hhetien f)ﬂi&lt!y R E 8& e RIS viis idt HiR cestR, tRBEYME experiences
t hen proceeds to bl ock 2024. [00175] At bl ock 2020,

swlgesttandthrrneass p d@sadair@wdeénze@d%pwt, the MdHedegic 210 performs a
Eon < fqnaclo%%o e%lgggtlthﬁl tﬁ%.t gdgsocrl‘bgé ?eincglfoeFﬁ 292ﬁp81{ returning

service S cation

&umctﬁedong%@uiomrml e nidiieod gspsze bimlatzomg.l er 212
operates to performone of the resize algorithns

fma69] bett heee2n06, YRRA dntthesBédSs bff MANOITE sé@fdeZfot allocation, the
al gorithm the net hod proceeds to bl ock 2022.
number of symbols available for RT services is computed and an iteration parameter is

set to zero. For example, in an aspect, the MUX logic 210 performs these functions.

[00170] At block 2008, slot allocation of RT service is carried out with the remaining
symbols in the frame. For example, aspects of the slot allocation algorithm described

above are used to allocate slots to the RT services.

[00171] At block 2010, a test is performed to determine if the RT services were
successfully allocated. If the allocation was not successful, the method proceeds to

block 2014. If the allocation was successful, the method proceeds to block 2012.

[00172] At block 2012, the number of available symbols is decreased and the

iteration parameter is increased. For example, in an aspect, the MUX logic 210 performs



[00176] At block 2022, a test is perfornmed to
determine if the resize of the RT services was

wGeomsesweul . For exanple, there may be a situak¢DIS2008/052497

where the resize algorithmfails to achieve a sl ot

all ocation wth an accept abl egJ ower bound vi deo

quality or |ower bound resize ratios. If the resize

was successful, the nmethod proceeds to bl ock 2024. |f

& h@Rtidhs. WBR RRihodURERTRbUkds kdibfocki 200 toognoﬂ%ﬁacsated the RT
that the systemis congested, and so the nethod

proiceeds to bl ock 2018 to perform congestion contro

[00177] At block 2024, low priority ORT services are
[9[]0dt73]a| Ifktddb(ﬂdZ(D]rzﬂ irtest eapérfigned dedesfmmank theRaration parameter is

exa ogi £ 210 perfor unct
ESatbarin 0 S0k ople. Aecr Gegy ey X e 1 beatarms these
ﬁﬁlcﬁln%t 184h: %@étr%ﬁ paFQﬁet@IX@rg@éa@er thiye 28Xk qgétﬁoc?-gl%ceeds to block
performs this function. The method 2000 then ends at
B Igc ik he28 ratjopopear@hetThsrmsft greaferghan o chrphethodprogéeds to block
% met hod 2000, the MJUX 114 has the informati on on

"exact data sizes of various flows that can be sent

' e curren rframe. This informatian is
AT et et SO0 Ve viS6 ok HIRENSRTIS OB e nysing the
EﬁﬁR@.?ﬁB@l@%ﬁ@%&eFMQaﬁfﬁlec atd Y IR pLREEQkIot Ellocatlon for
shoul d” be noted that the méthod 2000 represents just

theR T spiveose msiag ithn ingred sedveurcRARgabols azdhhuet Tbhaimethod then proceeds

%:tzleéa?% conbi nati ons or other nodifications of the
00 are possible within the scope of this

osure Fl G shows an exenplary netho
E‘P@ggk orAtp]"G\Lr d%]()ﬁé] PesFied ﬁigllfssqufé PRl %1 éweﬁfg % rosize
SISt 1§: QledeRRIZB tht Bete "B B o2 TP ifRyvs b ttﬁegl e? R'IO Kervice slot

use as block 2020 in FIG 2000. In an aspect,
alésiatien caunsucobdde Fop ¢gangper tht essizcocontrolterdel dmrates to perform one

nctions de 182] At. bl.ock.210
ﬂﬂ‘i‘?ﬁé?moef al%?rb ?1 Q’S? ﬁarefi %Oé)\%‘%té%{%‘ag S 6%??%?&%0&*“1 the
ﬂletlﬁ,dcp@d,&gdigatbqqocklngn aspect, n represents a ratio
bet ween the nunber of slots requested for a service
fid76)he Avupier 2@&2 Shotg 19‘@%%39&? to 'a@trerrﬁ?fl@r'fPltﬁe R of the RT
resize control l'er 212 perforns this calculation.
pOOLS3waht suub@sful 2504 exarhpleqmladrt tnyay)foefah oisatian dere the resize
reS| ed.i.s ev l. uat e %?:For exa reduq)

IR SN PR R B PR AN TR

sr\/l@wéabb@m 1eSiz8RARs. KFalic RXBEM B sutddesrlll e ththo&prddbed to block
service is a function of the bit rate (r) allocated to

2OV dfethg iresézef wapniot anebchsdulptidesitigtipy nmehes datthe system is congested,
aﬁlc{] ot t'hg ﬂleﬁlo%rp?gcse%gs %bo%cﬁ( 2d:l% to %)e(rq'gl%ll gdngteg{%n control.

[00177] At block 2024, low priority ORT services are slot allocated in increasing

oud VI(FGO quality

order of rank. For example, the MUX logic 210 performs this function.

[00178] At block 2026, Best Effort ORT service or data is slot allocated. For
example, the MUX logic 210 performs this function. The method 2000 then ends at
block 2028.

[00179] Therefore, at the completion of the method 2000, the MUX 114 has the
information on the exact data sizes of various flows that can be sent in the current
superframe. This information is conveyed back to the RTMS 126 and the ORTMS 128

using the UpdateDataSize.Notification message.



resize controller 212 perforns this quality
determ nation. [00184] At bl ock 2106, the flow with

wWao b@sigsoeorum resul ting quality is determ ned PCT/US2008/052497
(candi date). For exanple, the resize controller 212
determ nes the flow with the pmxi rumquality that
woul d result after perform ng the reduction of code
bl ocks at bl ock 2104. [00185] At block 2108, a test is
R er mad st st 851H Matithe EREOTENOIWHEREAL fu¥ dr® implementation
greater than a system m ninumquality requirement. For
ancartlpd ehanges, pddifions, clstetions,| eymbindiaiet err pihsegnedigications of the

208} ﬁ%@%ﬁéﬁs@%ﬁ%?%erﬁcwer”ﬁ‘if’%haﬁcgq5§f & el Temont

t oceeds to bl ock I f the. maxi nu
B@i?ﬂa é%ﬁver an GREMLHE fﬂsﬁg%%qdéﬁ% f{%li mm%ﬁwg}lg for use in a
ﬁ@@sterﬁ h&r '&hﬁ%@ 1RE %fe@l?&@ 10 i9k@edb1e2fo 1 as block 2020 in
[OO 86 At" bl ock 2 110, the flow having the maxi num

bl¢al 2(10)0 il aneaspectd theneesigh sonad eyl operitss pepfondethe functions
For E qg the flow having the maxi mumquality is

g%ﬁﬂ 9 n code bl ocks and slot allocation is

r ol

d. .F le, .th t.
RSt o Himoek 2R Rinpsor SORHETyRER b1 Sabicha parameter n
ReLlQRAIS ﬁrpﬁsp@.l:tl Q‘P@Hrés%ﬁts [aqgﬂ&ﬂtw%n H{e%ﬁb%r dldotsRequested for

test is perforned deternmine if the slot allocation
msrvscwc:@@sﬁfeunumberrofesdatspaxellablheFolesxamalc,oﬂwrrmllzercom(zller 212
ﬁ? nﬁlcator fromthe MJX | ogic 210 t hat
?/%9 the slot allocation perforned at

success f the slot allocation
Ed?%@ssffkﬂlbq#@%%@ opblen fobgioied s SERa Fopgrample
%&treﬁuu‘%ﬁfc'l‘@ﬂc\ﬁ% ah M%g%édﬂl'e bISRS r@fah%devaluatlon is made.
proceeds to block 2102. [00138] At bl ock 114, the

Feséxampls tld@m@dim (@doftosdpacs usc&ﬁmstﬂcm of thnditantelroadlocted to the

116, he re i o have fail . F
&0 PR o 1 Bei Il Bl ATBRRE: et Sie@Sidiont For example, the
£81z8 cBhthsller O3 perfhiensiRis Rty errma6aeeds to bl ock 2

118 where the nmethod returns to block 2020 in FI G

%994 [ 00188k Ih%" &hOREw I tﬁ@&ﬂﬁ%&g&uﬁﬂl @'aﬁ% {sQetermined
yste It

provide resizing for use in a multiplexing
édamllki@teberrot:mjnplh,athet tmm@etmmllm@mremresem thej flew with the

one. | tion and t e c an ditions,

GarishTE S ot A Roirab Rt RS ind TCisRRY of cqdgeblocks at
B@k@g@y@loo are possible within the scope of this

di scl osure. [00190] FIG 22 shows an exenplary nethod

f or t
A R e L

gightealap o Qstensmimmum quality requlrernent For example, the resize controller
212 determines the result of this test. If the maximum quality is not greater than the
system minimum quality requirement, the method proceeds to block 2116. If the
maximum quality is greater than the system minimum quality requirement, the method

proceeds to block 2110.

[00186] At block 2110, the flow having the maximum quality is resized and slot
allocation is performed. For example, the flow having the maximum quality is reduced
by n code blocks and slot allocation is performed. For example, the resize controller 212

resizes the flow and requests the MUX logic 210 to perform a slot allocation.



bl ock 2018 in FIG 2000. In an aspect, the MJX 210
operates to provide the functions described bel ow.

WO 0®3093020at bl ock 2202, high priority ORT serVvPCEESANE052497

slot allocated. For exanple, the MJX 210 perforns this
al l ocation according to aspecfs of an allocation

al gorithm descri bed herein. [00192] At bl ock 2204, a
test is performed to deternine if the allocation

Pmlﬁw BbclbboeK 2212 iWaforHes 88 HektkmidcOit tRX 31dPhRocation was

performs this function. If the allocation
meﬁﬁéuléqrﬁgmptdw chamssige dopralse éél% r¢agivigh @ kndigger frp the MUX

toglcb ?g@ Q[ﬁ%z@glca 6 O\_A{Bﬁ%ler tﬁc c ?lsfc' fa L Irlle%er t ! 03 ag l?qi)é‘jke g‘? 10 was

SRS AN VIFGRS slaf 8llhli®f ake @u&ysstfmethertﬁétﬁa@ !pflﬁe&fsd@ bledk 2114. If
their rank. For exanple, the MJX 210 perfornms this

Hie1ske atloestion dvas met wcq%ﬁéémeﬁ@dﬂvrwe@ to hdegkiZd 42
al gorithm descri bed herein. The nethod 2200 t hen ends
[;(1012&]18 At[lﬂ@qlsgml 14Atheniepiek 1sp@@mingd tod@ssgl'ptﬁseful?and at block 2116,
i.ce.fl a selected amount an
ROPHET i SuRtErd FRUCETPREd GEmBEL 7 RS opPOfler 212 makes
xR rminBeorse STheeme Mt r dkh §frocttds ah blddke2 MIXwhtf the method
perform these operations according to aspectsdescribed

Fréras 19 blgple2 PP i e d2M¥ount i s based on a rate

reduction paranmeter known to the system [00195] At '
HI0d8%] 22terefarct ébe metheke X160 nerates detrrondaachizinghorRBe in a

BEILSEERG P s s hered e e RS AABPCRD RS just one

ife@bhtoGad | &Y Was sSHaRRSSfadlitiohhle J¥RiiBAd RObAG®ARHSNY Oor other
block 2 112. If the allocati on was not successful t he

metisationsod deaimethed Bil 0 #reppasible pathimdie spepasdkis disphosure.
the mediumopriority ORT services are slot allocated in
H}ﬂdﬁﬂl ofFIGhe2 ishaweas xgnplarykmethod 288G fgpl repviting duixespiog control

t t i
B useid Rt rs ot ol FEah ke e RS Z i Ryis g wse as
bloel 26l BIG.2208. In[£L0:k84dt, it NAUNCKI (2@efate PtoFPro$ige Ve Rinctions

slot allocation is perfor ned that excludes the next

fleppbed bedoiked service. For exanple, the MUX 210

perfornms this allocation according to aspects of an

HI018tlat i Anblatlyd202, hmghdpsemty KRIT kervades .ard 6101 88jcaged. For example,

I test.is, perforned.to determ
e 208 oot SRR ot TE At R of fin allataiion algorithm
aheribddhezdiQ. perfornms this function. If the allocation
was successful, the nmethod proceeds to block 2212. If

Ed?ﬁ 9@']I | %@Jlé)&{‘zm;%a Rt is performed to determine if the allocation performed at
block 2202 was successful. For example, the MUX 210 performs this function. If the
allocation was a success, the method proceeds to block 2208. If the allocation was not

successful, the method proceeds to block 2206.

[00193] At block 2206, high priority ORT services are allocated by the increasing
order of their rank. For example, the MUX 210 performs this allocation according to
aspects of an allocation algorithm described herein. The method 2200 then ends at 2218.

[00194] At block 2208, all possible RT service flows are reduced by a selected
amount and slot allocation of those flows is performed. For example, the resize

controller 212 and the MUX 210 perform these operations according to aspects



successful, the nmethod proceeds back to block 2214 to
excl ude another service and attenpt slot allocation

W@ g@sn09s0pM0199] Therefore, the nethod 2200 opePEIL/BS2008/052497
provi de congestion control for use in a nultiplexing
system It should be noted thgf the method 2200
represents just one inplenentation and the changes,
addi ti ons, del etions, conbinations or other
H&@hﬁéd:ﬁérblﬁn$h@§eléﬁé‘d RbNAds B4R oA LraRORALAIB PMdrdt® known to
the scope of this disclosure. [00200] FIG 23 shows an
theepptar y nult|pIeX|ng system 2300. The nul ti pl exing
system 2300 conprises nmeans (2302) for receiving data,
ﬁﬂﬂﬂﬂ (ZQoumckdnldeaawmimimgﬁbadebd&hmnﬁmamﬁﬂﬁQRﬂkawcesbt

r al | oc ta, and 2308), fqgr i, zj.ng .

iliafon i Hocl iR s Ricrifle Tob sownpsofe MEC oA Q0psatums chis
R¥cBdn. | 1838E 20AGBN QE]SHOEsSNEGHE 'rr{&ho%i FRORUL & HISRIT A, If the
to provide aspect of a multiplexing system as

dézetivibeds hefrseteessiDdrongthed ocgesitg bwck2dék di agr am
illustrating another exenplary nultinedia encodi ng
[ bele Mocﬂhmmeﬂmdaﬁumprtdrim ORA" statiacyd are alnt @Hoaunsiein order

h.the tech es d cr oMl ti ia. )
ot bR i dsirerris Ho5 sumals. the S RN nastolib, sl Psation according to
ROEUR oKa® QIMH&F BlgHﬁﬁ% IQcHpQARe AR TIRNG@bd ﬁ@(ﬁ(ﬁthen ends at 2218.
channel's of nultimedia data. Miltinedia encoding

\ib?e %0&051?2214‘ Qr R@%@fm&e slog AILRG §s ?grfcﬂm rtﬁ%%%?{%ludes the

asestation, servér, or any infrastructure no
hext uloedstt mnﬂied)aaena&t Korecxampigr thecMBNXel 1 pérfemsodag allocation
nul tj.nedi a data.to one.or rele devi ces, such
SEOHEY foemet GBI Bt e e

mul ti medi a encodlng devi ce 2400 may represent server

Elw%lr PHlogk 2 b0t MuPerforegr 40 é#%eé@mglf dbe abecapignt block

| r e
m)r e%ﬁoﬁswe% ?fu@ {)1.y eQ%tngl% d\zﬁleg %U ﬁgg etﬁﬂ gﬁatlon If the
fllavagorands sucnssiialf Ehetrimhmbpﬂmmmid tiﬁ Iblnwk 212(1)2 df mhd etllonre@brawas not
decodi.ng .device via a.transm ssi o hannel 2402.
SEos el BRMpHiRoGHdL La@m%,ﬁﬁﬁhﬁﬁﬁé&e&c e&apﬁl@r service and
ge%ﬁgekgﬁ@gmggﬁg les, conbines, and transnmits portions
of the flows ata received over a period of tine.

@’S’e?ﬂt eﬁ%?é e, ﬁg'rﬁétﬁ‘&%ﬁ)o dg)%&%sqg iy dc?\%&ié:gon%éﬁ Wirol for usc in

e on oOWs on a p sSeco asl| s
sl s plerink t Symeh dt ehkmhdilbegncdﬁi/ itheae t%(ﬁ&ﬂmﬁcbﬂﬁbrepresents just one

one-second segnents of data thecph%@allty fl ows
BT RES T o ahs o BiRe g GHEHOB o UEAPRY  SORBIAig: or  other
BB P Hafhdd z@éksi ate ROk b tHiD ﬁle%w&réf&ﬁl%ls%%ﬁre

transm ssi on channel 2402 via a transmtter

E)fcﬂ%ﬁﬂ]h € rfqt}n 23 tslﬂgwg %Elrgxeﬁllﬂpa% ftﬁlﬁﬁflemﬁlgfs?lgt%mt % (ﬁ‘) %rhg L{Rultlplexing

system 2300 comprises means (2302) for receiving data, means (2304) for determining
bandwidth, means (2306) for allocating data, and means (2308) for resizing data. In an
aspect, the means (2302-2308) are provided by at least one processor executing a

computer program to provide aspect of a multiplexing system as described herein.

[00201] FIG. 24 is a block diagram illustrating another exemplary multimedia
encoding device 2400 that encodes multimedia data in accordance with the techniques
described herein. Multimedia encoding device 2400 may form part of a broadcast
network component used to broadcast one or more channels of multimedia data.

Multimedia encoding device 2400 may, for example, form part of a wireless base



segnents of data collected over a tinme period or

w ndow, such as a one second tine period or w ndow.
wab@sseyeent s of data nmay i nclude one or nore PCHIEN0$052497

data. Although the techniques of this disclosure are

described in the context of ope-second segnments of

data, the techniques may al so be utilized for

conmbining and transmtting other segnents of data,

Sth6dh, 38rvEQbr §1%gfﬁ%ﬁ§t§ud?ﬁre %@H@tl{aeﬁqis¥&% lﬂ’é@dlca@t (Qiefdcr%ﬁcﬁrg khannels

period of 'tine, that may or may not be a fixed period

of cricodesd m@hlnﬁemina dml fovpriverl mércanedessrdesises smh isnan@iﬁ dﬁwce 102

er wor u S.COo be d
313 ot Bl nedp Bt RS G i ey 104 of
PEG.i10ds, or even variable tine intervals. [00203]
Transm ssi on channel 2402 may conprise any wired or

[’U(l‘?@f]e S VIR A eﬁ’é'od%%i Ql@WCQ 400N cARAEE A plUk)it) n@f services that
ect, transni ssion annel 2402 is a fixed bandw dth

ebne pn otk sflews of mhsimedrbdatapfcomibings ghe dealt:adetdh Hows and

i a e devi ce 400 t r,ans
{P‘ B s R S 508 TR deror B i VB gptransmission
th@ntll 240D, bangid difece banni! disdbdiré MeRlitan&NE ltdling device 2400
devi ce 2400 attenpts to out put each of the flows of

ereodesarombings.gad tigngnits gorfiensedf thoHews af dete refgaicdoyer a period of
d t
LRy 80P A Lo B0 s i fovs on

peitsocmid asipr boeba \Wrda, rﬁlﬁmnedmtemmdmg: dpviccaX) encodes one-second
user aor. from anot her

; equ' 8 fg d@?aanéﬂ% @l%?ét% ef §9W§erﬁ°8%hull%§ thg ongrgecapd srgnegts of data to
ﬂﬁ‘%ﬁ'epﬁl erfr f‘%ﬁte ve {%rtﬁgsdép% éﬂfgve‘f dﬂahﬁfns on? ’Ahannel 2402

target qua e se ase
eaanlassmittee 2t49$3 eAp fuseh (hemm gha i (fatperfra,meﬁ’r tdﬁfars ttg pegroup of

APt 4P B Siond HaBeRoB Y BT oHeE ¢ayonggsecond fime

éﬁd@lu br Qa&dbvRf TR S dh@VS o Platd ahdy dlclédieon @bl @lorflYRindsYof data.

evel exceeds the anount of bits avail abl e over
Atthoegh dheiterhnidves o€ thig 4ixeloswigl are eestirded nie dlak ﬂtglt@@\ﬂf ame-second

| | ocation
Seni O aRE B SohhiafRE iad B HiidtS ot Skl gt transmitting
biher fgkieatsi dNdagf stdhowsiol Bepatemy sfatieeraobivbd bii@ a different period of
technlques of this disclosure. 00204] As shown in

g, thaimayngr Mayedit fe arfesdinsgod eF tigs, ol indigidyglelsames or sets of

ﬁrgﬁgggf deggglg %%ﬁer%é&éf‘tsl ]F))fgﬁjélmgg g&}l& %% i%@llyd tg c%@&oﬁ?grer or smaller

ex no
tima fisteiviatsehar?d{38sccntpationds, rop dutre sar2dbdtime aetrvelsf | ows
of digital multinedia data from one or nore sources.

fouosier TroskiiSSor?4ddnsren02 fredy @ik @ny MeEEI ot 8vitdd&s medium, or
flows of nultinedia data froma nenory or _an inma

¢ apobiatige heseofc Bupneaspee gﬁ@%@é&l%ﬁ@%ﬂé&%@ a %_ﬁ%d bandwidth
{sllglaglﬁgl. ?Ig bhggl‘j{:)a{se,%g 'nﬁm%@rt 8f TRY o fCRIP [Ha’? ﬁlultjn}{gdl{l %ffiltlsodtlﬂgngevice 2400

may transmit via transmission channel 2402 is limited to the size of the fixed bandwidth
channel. Multimedia encoding device 2400 attempts to output each of the flows of data
at a target quality level. The target quality level used to determine the bit rate can be
pre-selected, selected by a user, selected through an automatic process or a semi-
automatic process requiring an input from a user or from another process, or be selected
dynamically by the encoding device or system based on predetermined criteria. A target

quality level can be selected based on, for example, the type of encoding application, or



or video and audio flows to be coded and transmtted
as a broadcast, or nmay conprise pre-recorded and

WG @Bees020 deo, audi o, or video and audi o fl owsPEDURIDOS/052497
coded and transmtted as a broadcast or on-demand. The
techni ques of this disclosureymy also be applied to
non-real tinme services or a conmbination of real-tinme
services and non-real tinme services. |In other words,
méltypa@ml?ene a&qgé et d8uidcs: 2480in Og_?_ne i Ea Q8. Athe number of
nor e nodul es t hat generate services. For
butmmqesﬂatyyto b eeeh ofthe floag af] dagpsatrthe @sgeﬁ miuglityriesd ekceeds the
R o e i R B T R R 207, iy tia, gqooding device
4G hiaya@R it allGcatith QBRI B8 . floAss it hi aﬁ@m?ﬁ&ﬁ picb@tle ithe highest
nmore det ail encoder nodul es 2404 may anal yze cont ent

oyeralh guplipwior dhel Physlbizi ek own énch@wsiawet Wit etéa deghnjgies of this
guabkty and rate information, such as quality-rate
curves, content cIaSS|f|cat|on curves or quality-rate
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ghofifiies Qﬂ04ﬂl2ab4Ny(ch¥cQﬂV§lyf oendolder mu&@tmoof) daialttphéd module
encoder nodul es 2404 desire to include in the current
SearidraaiiEnSTEfR G488 rsaderegodulgul ddnacaare flewsef diggal multimedia

BB R0 104 DL RLLRD S8 3099511, Ly, e

ﬂm}sl béﬁluﬁﬂfﬁ)étilam@ta ﬁeﬁda hi&ﬁlomlaﬂ arl iynagp daptateadcvitk @b upltd anencoder
to nultlglex dul e. 2406 vj a control channels. For

BRdnsr 640% Srﬁfdﬁv@@eéwtmy SEMPTIEh Vﬁ‘ql[ﬁ?gl fimg vigeg. audio,
5@@1@66 QAP LIED e sVeh té&ﬁe& lqkf frglll Ghenne Ll%rdarzdcés@sd}%acsﬁcomprlse

to requests received fromnmnu I 'ex modul e
Mehecpliek anddudred 2406, amxdlcermoulmleo remduineko 1B mape coded and
connquiate us

B £ BB GRS P LS Mo Seh LA g his ipsdgpure may also be

amalias dAQ8aln@ye %&Wéﬁ‘ 06 &t @ MhADnPEOIBC@IS sbR@des and non-real
utilize the nessage transport |ayer (MIL) as the

tmdesctwéasg It pﬁns pords, rr@dhmndlgmncpdmg@i@]/lcwwﬂ pnze/xmclude one or

nDduI 406 ves the it rate .. nf or,mat i o

PRACP S R Bl (Rt oy Faf b b ic. 24
HRllsﬂrMeib(nlp%ﬁlwd%ﬁﬁi%BﬁI%s 24049., priority and | at ency

requi renents associ at ed MAth one or nore ORT services.

[ded5P! & BBGUHh SRS 08 MRy YASS i 28 ereQbcFREEASR bVEHY with at least
requirenents to determ ne mhether t he segnents of data

ety emtmtemiorontibesA9wihbadescribed 1o mereldadd, q:IIcOtieremodules 2404

current w thin t vai | abl band
G o aived RERS TR obys Sl el oty Piay® BRSPS datity and
PRY inféraiatioN,ph 8s qUEEEraAd ciitd, cahtestell 8KiTichRdd Qitv@Sorly@ality-rate
whet her t he segnents of data will fit within the

BhlcseAhe upeyf %Iﬁhéatmmfﬁgn@iozlegld@@wegmmM&g@rttbmah sizes of the
ke%tﬂ%gl’?sGSF Idgﬁ Qteaf%?gﬁt t(ﬂﬁhgya[&glts for the segments of data that encoder

modules 2404 desire to include in the current superframe. Encoder modules 2404 send
at least the quality and rate information associated with the segments of data to
multiplex module 2406. Encoder modules 2404 may send the quality and rate
information to multiplex module 2406 via control channels. For example, encoder
modules 2404 may send the quality and rate information via the control channels in
response to requests received from multiplex module 2406. Multiplex module 2406 and

encoder modules 2404 may communicate using a number of different communication



quality level of nultinmedia encoding device 2400 and

respective quality-rate curves associated with the
w@e@swyiogo of data. As anot her exanple, nulti pl BXT/IBI0$/€52497

2406 may make an initial determ nation as to whether

the segnents of data will fitggMmthin the current

superfrane using sizes corresponding to a highest

quality level specified in quality-rate tables

ARARGIATL GnWi atsﬁbctt heuRBWIEMAbuIeS 22‘@6 Fnayl ARRQGhicIe usmg protocols
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qlhdlﬂ)ya‘ advicof ahlgﬁﬁﬂeﬂilamncedmg dsicoreloof aﬂdh&slsdcﬁtfe quality-rate curves
al |l ocat i oﬁkﬁ gorithns gescrl bed above, eterm
gs f

fHetiper wi sracriy pf it artqt%ﬁﬁseﬁﬁ@gk%ﬁl %%@Pgule 2406 may
ﬁl%ﬁ@ :é%qgﬁlahoﬁgtgﬁﬁﬁgﬁ%rg g?rgg/ Qva d oef" élgegg ?3391*’ tﬁﬁtg will fit within the
detdny snperfreai usarge sizss O(ﬁrrd:spencﬁﬁg' teer hnlgh% quality level specified in
Gedbirds bt B eredmdR abfior "encoder

rmd Som1 g:m‘lm bR e e Bl it sihin the available bandwidth

e e
RN SOARRT 2 A By 0 AT e o
trivesneivsaor eliineclbasalweat cessary. to toné @blobf ahd mgatelntsnof data at the

algorithmfails or tpe aumto E fa f
HESn SATSOPRIINE HAnh eF PiEd oPRC 8E A% WEHY {&!Savym s amounts o
ErhARAHGSERANANBMIBes NBSQLHTG €S seridiLthé ké@n‘i‘éﬁtm&@ are@npare the
selects one or nore of the Segnents to be resized

baw édalgn tranemigsiah ichynnghresearres ieaioadnst albﬁne rsegrewe df data with an
from 2404 X .nmod
Bt SV Glecly BEp TR Syl o BpRarR Wy Salne ddrepigg tere i
Sutatichenansenidseasthaai®luBiouddes itdRatd thicrbcfahts tof data. Ihehe wircless
correspondi ng reduced size. As wll be described in
PRVt d dhcaitranpeisyon ahanral plesoureRsdiE @ATBisg nl-jiRle o1t Heinterface
&QS‘MQ%S\’ II?QIQG 55@%& éf‘g{"ﬁ[eengléﬂtﬁg ){ glogﬁlte?gpg%qp%ﬁ}o%}é slot allocation
ﬁlgdluthtn Q;[lch as one of the slot allocatlon algorithms described above, to determine

whether there are sufficient transmission channel resources. As described in more detail
above, multiplex module 2406 may also account for the delivery requirements of the
ORT services in conjunction with the quality and rate information associated with the
segments of data of encoder modules 2404 to determine whether all the

services/segments fit within the available bandwidth.



of the nunmber of bits allocated to the segnents, and

sel ects one or nore of the segnents of data with the
wohe@hestequal ity | evels at the reduced sizes. PCT/UBI088/052497

manner, multiplex nodule may arbitrate anong the

real -time services of encodergmodul es 2404. In sone

cases, however, nultiplex nodule 2406 may al so sel ect

one or nore ORT services to be resized based on their

Emaogp atiedhufigliéVRbYulk 2406 HEBRThSs @B %1&5)1%? oalség?ﬁ@ﬁseoft 43 do not
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fabnd AR &el-eetedrsagifincoderdabduled HIA1E wENCRARE ORT services.
nodul es 2404 associated with the sel ected segnents of

Agria, the &cheiquere herey) 'z“@ fesgiibed & Hacs geitetedl VGal-Hmenggryices for

TR MRS TR B o4 87 A Sy IFRERORT services

hhwccSﬁiyﬁBmWSthahe dechaiques desﬂtihéhhﬁbcﬁfé @hid, e]neerebhmya;. described in
g@ dules 2404 asgqﬁﬁated Wth the
?"él&g GHETHAE BPTRPdC todf&flalé‘f% TeANSInN SCREFSS-

encodln%ﬂvarlables to reduce the size of the segnmen

10208 o Meltipiex| raednle RAP srqueduancoder medulsaiiith ﬁssgplz@d with the
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re-enco e seg a usli
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may reduce the anount i nformation
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edgegs' axlfa?lagl%rf)%m(cl Tt Muptlp g(errnognld %4%% nzlé‘ryogre%dna?}/esize request to the
encoder modules 2404 associated with the selected segments via the control channel.

The resize request may specify a size, e.g., in bits, for the selected segment of data.

[00210] Encoder modules 2404 associated with the selected segments of data receive
the resize requests associated with their respective segments of data, and resize the
segments of multimedia data. Encoder modules 2404 may resize the segments of data in

a number of different ways. Encoder modules 2404 associated with the selected



adj ust one or nore encoding variables to increase the
size of the segnents of data to be the size specified
WO pooslogsoeesi ze request. For exanpl e, encoder npAUUER08/052497

2404 may re-encode the segnents of data using a | ower

QP or re-encode the segnents gf data at an increased
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' . DrLOOL - .ar i te
PSS S0 6,09, 8,56 O

j.nations thereof . reagver, mul tinmedi ncadi n

[P 21180 Sy et p B s ot RBRG R Pary of those
SHARABE do St RnAS! Mé\/t'eﬂﬁli@e@tdéﬁ@ibﬁa PRfdiS NBuRkedia encoding device

MPEG 4), International Tel ecommuni cation Union

M dzovveat meR include many other components, if desired. Moreover, the
techniques of this disclosure are not necessarily limited to use in a system like that of
FIG. 24, nor a broadcast system. The techniques may find application in any multimedia
encoding environment in which encoding techniques are used to encode a plurality of
flows of multimedia data for transmission over a transmission channel with limited
bandwidth. The illustrated components of multimedia encoding device 2400 may be

integrated as part of an encoder/decoder (CODEC). Transmitter 2408 may be formed on

different components or chips than the encoders or CODECs.



Sector (ITU-T), e.g., H 263 or H 264, or another

codi ng standard, or a conbination thereof. In
w@a0osiogk@r, each of encoder nodul es 2404 conmBEii/US10081052497

with multiplex nodule 2406 may conply with a different

mul ti medi a codi ng standard bysoirtue of the fact that

the quality and rate information used by nultipl ex

nodul e 2404 to arbitrate can be generated

[(Wi?ﬂe ndgntdovndoREnt§ &€ Hm‘Pt‘im@de QACIdinP M &S240hay be implemented
00214] Depiction of different features as nndu¥es IS

pshoeh @dednors mpg¢$IS¢rghtilg@tal‘ Slgnelnpror:@ﬁs@ns; epplicatispepedifiofintegrated

e deV| an
ML BSP P IRET RSB Slo dnrlS (&R D dliseasts fogigy sofware,
mrdserarfahtvhar 6nang @mbsitionartkereMBRBVS, idtiMetia encoding
functionality associated with one or nore nodul es nay
BRVigh 248k mer owiphh withc mvdimestia sediag ataadirdr wahras Meving Picture

gﬁe{n%@'ab? elg)oma)z Xlél?‘r-'p 52[100 %p q"eféc&rﬁhlglﬁiaéﬁg%rg g%ﬁbrg 9 dardization

Seotorc@TRADY).c.4. 0ORAB] oiFHR 642 5r iagotheb bodikg dtaagﬁtﬂnbr a combination
medi a encodi ng

il lustrating another exenplary mul

ttroeelmpaBcyl ﬁrateaa%ﬁégfeg rtm%qulleéc%‘h AotPTRRBRGTES With multiplex
HfoHﬁl@'Zﬂ)? i édrﬂyfi with 2Biffkde %IItlﬁleng%&mg fsfanB4@Hy Virtue of the
fit the Io@% Wt g

In a Super rane reservi
fdoethhi hhastlity\aed adte 1Itfula]‘1attoy1 ufsect by maltyllen mbilwly 2464 to arbitrate can

ti di 500 f
b BN PR R PR & GG A CaeU e 2400 of
A0 a e clioncpt; GifTSisnt %3%@% %355%&5% SR fodgehliht different
Arladhal %2%,%@ &f‘}ﬁulltlﬁfehiavé?llcgdl ¢ 'd8vibZ hAgo gl?djgget%}og ?ggeﬁgar ly imply

assocl at h the sel ecte Segnents
fhatisucht hedillenohuonal rdalizal beepdete hmdwhlesoﬁédfﬂwalf: cornponents

E}g% 4 s d V|ded bg&me n encoder u es 2504 .an hi
&SPy H@Ct}%la essorgisd Wil 7%, 8% MRss &%0 e re ﬁ%ta%‘ia@ within
ERRthoR bP VéfieateubldvRler JHPkE cmMbhost Thekald diYelédee should not

rate information associated with each of the segnents

b linéted tof the cyaaplicof alultooedia agcoding devaicl2480.e bandwi dt h

to the segnents of data and sel ecting one or nore of
fa021Slegriant 250fs dablack odibgrame sliseatinghenothbe cabmplaat inowltimedia

fail,s. S|z dul es 2502 r.eceive reques

eftohiis S Moo oo So8es ph o GGToE A e At of flows in an
shadnptadmbes EARIhNG MM Ws Hithid lalsporREsO WRINC %reservmg the
with the resize request received fron1nu|t|plex nodul e

pigbest qvesd1qialiey Gr 06 pleradithobdlovdi Aultimedial enspdiagiduyice 2500
exe r coder,..nodul e 2600 ,t hat nct.i-ons ,i,n ..

AR B B R e EBRO AR 2 PGB 3 Pt the resicing

Eﬂ@@lé@téd RBEHts 36 QRulTRYdial @fta 8X poFb@ncd BRIHESHAE Médliles 2502A-

one of encoder nodul es 2404 of encodlng devi ce

2502N (collectively, “resizing modules 2502”) associated with the selected segments of

data.

[00216] Thus, the functionality of encoder modules 2404 of FIG. 24 is divided
between encoder modules 2504 and resizing modules 2502. In other words, encoder
modules 2504 provide multiplex module 2506 with quality and rate information
associated with each of the segments of data for use in allocating the available
bandwidth to the segments of data and selecting one or more of the segments of data to

be resized when the allocation fails. Resizing modules 2502 receive requests from



2400 of FIG 24. Encoder nodul e 2600 includes a
mul tiplex nodul e interface 2602, a content

w@b@ssvFoecat i on nodul e 2604, quality-rate inf oPCEUSIING/ 052497
nodul e 2606, and an encodi ng nodul e 2602. Encodi ng
nmodul e 2608 further includes g resizing nodule 2612.
Resi zi ng nodul e 2612 nmay represent resize controller
116 of FIG 1. [00218] Encoder nodul e 2600 receives
RRifkEx MBE&e f2|596’\’§0 &EleH{et dePREhR oflah@ ahll AEHR tBO %g%?ents of data in
Encoder nodul e 2600 may, for exanple, receive
agcovkined withthe nfml@ﬁ: tequest acderothinewbmyexomodylc Qﬁ@(g e
capture device coupled to encoder nodul e 2600. The
fa0awg] ofFIGULRE iisre dilackddib@amaylustcatipei amecxeimpéary eatoder medule 2600

i deo, .audio or |deo audio flo to,be coded and
b R PRuT a&oxtsko dulndie Comme oy fsgosre: Endoler module
@6@)‘ h& f%ld@)gmﬂi IFQ r@ﬁt@&%@ ale SR06f éi‘l'dgdlé? n%du‘i’és%@4 Jf @ncodlng device
audio flows to be coded and transmitted as a broadcast

400ooidlElinrid. Empeder @mdnlqué)@ io¢lutén %nmltqdmg@delenagerface 2602, a

al so b ed to t.i.nme ser

ot e PRl IS oD ap Tt Tt o amfgs 206, and an
S0l ing@fodull oM Enbsditiesotiledoggurr irRNwes e fes m@dule 2612.
2600 may attengt to maintain a constant perceive

Besring ymfilﬁter?t foery repissent stzesondelies IlegaFibeks of the
content of the data. In other words, encoder nodul e

M@S]mﬁmbd@nmdww@m Imetlvwmreyorfrn@wfkwvsdﬁmlamedua data from a
tar ntai;n a con

| . .
S e BF DR RS RE e P Bt uimedia data

ffam eﬁﬁbﬁiﬁiy &i 4 ipda@Blapte dedt@Tolipled 6LBRAESMEdulEa660. The flows
with different content. To this end, content

el mykinadisdatomarnsampasolboacel-ine Wfdeesawdmors\é@wemﬂsaudfo flows to

gﬁ%%ﬁ?%a%ggﬁgﬁég{;!?&i b gﬁ?&?({&%st ng frﬁg sa' é{Je %Qéor and stored

ass e seg dat'a "base

tideo,cadil (&X\hﬂe}o z(reL @dio Bpag toabe cwlﬁﬁ)laﬂd( traysnaifteld @5 a broadcast or on-
t enporal conpl exit tg,ot the data of the s
$

demanghTae &%htll@ﬁ%s SHYTISHEG BRY A e aep%dgo a@%ﬁ%l gy services
b f%@ggﬁdﬂg&@@g rﬁ%em? gg%hqgﬁqm&é srvicad ent

[Attorney Docket No.

L ST NI AL, T et i

thist@nperceived qhidiny ndtrisvdrathe ifldwis d Aaporcgirdibshof eicrcoayent of the
reference. For exanple, caontent classification nmpdul e

%Mnr%l}ﬁr &yoxdss prepdabmpdie 2APQ PN oD R0y TRVA PeB floweof data at a
9«1} I?]]'u y leverfa% m?talﬁnﬁcoﬂs&% of SthifAP g)él%)éivééi qggl‘?ty level, encoder

texture Informati on I nto categories
thioidglla, 2600 medi seact deffededt |batvratels dor iasgyneatSI (Sf)daiﬁmd/ith higfferent content.

ent ,classificatian is | |nt f
?ﬁ?féﬁ s copint %@C g g}ﬂfi}l@%ﬁ% ﬁﬁﬁﬁ?)% °&8 a}t%PQaata based on
fielr &rAHR! €ontthtt Blagif@kibh GHbANe 2dad Intlay ERESHCHV&gment of data
[00220] Content classification nodul e 2604 associ at es

mdmmmmpmlwdbg ;wipafal complexity and/or temporal complexity) of the

data of the segment. Suitable content classification methods are described in co-pending
and commonly assigned U.S. Patent Application Serial No. 11/373,577 [Attorney
Docket No. 050253], entitled “CONTENT CLASSIFICATION FOR MULTIMEDIA
PROCESSING” and filed on March 10, 2006, the entire content of which is
incorporated herein by reference. For example, content classification module 2604 may
classify motion information into categories of “high,” “medium,” and “low” (on an x-

axis) and classify texture information into categories of “high,” “medium,” and “low,”



quality and rate informati on based on the
classifications. In one aspect, content classification

wore@ales02604 associ ates the segnents of data wWaTUS2008/052497

respective quality-rate curves. The quality-rate
curves nodel a quality netrics; such as peak signal to
noi se ratio (PSNR), as a function of a bit rate. The
quality-rate curves may, for exanple, be nodel ed using
fonl PYakish i ﬁlefck&erht ABssHcatibe id fﬁﬂﬁhte@ attle Jodt of iffteRection. This
vvhere Q 1s the qual |;ﬂy metric, Ris the bit rate, and
elasphigcabon ety borassos (Eturqs@meht wsthﬁg)aalqminMGahthrate curve.
sanpl e data points. Encoder nodul e 2600 may maintain a
10226l | tGonodnt cplkaskiftcytiomadoler ¥&Bt hisatiatcephe segrhents of data with
ual ity-rate .characteristics for flows .of ta wth

Uy Bttt éﬂgmﬁ\%%r?a%%@aﬁm ©e g i Sivmalh ndpect, content
81@5/51%&18& FJHuRUBE 04t Yz 8 @4i8s ﬁl‘érs%gﬁeﬁt@ lof %hﬁm}lt}g tdsh&nen g[uality-rate
cl asses associated with varying levels of notion and '
cwxeulbe gnalitireate gntventmodt! ¢ guality makic, sucd.as pealy ygmj to noise ratio

s of ti.on d.tex . To unt for the.f
DR E et TR BENE BME 5t P BB BEFY VRS ity apmote: be
petelel vsidg gUadaithnicFntRidalof mddha: 2600 may mai ntain
quality-rate curves that use a quality nmetric other

t han *1§@§hlas mean opi ni on scores (MX).

Al terfatively, encoder nodul e 2600 nmay adj ust the

wheiei @ ys ﬁlatqelahtlyrm@gcw inthe duttatet end uhedfheare corants computed

const ant t nec ss r| I an. c ant

BEPE e Dby Faghierde dRaS: Endadh SHERIS AR B myintain o
pRyalidf pBglality-eddé bu@eﬁihaﬂté@%dséﬁfc quaki§-rater shefackYis@dd for flows of

offset as described in detail in co-pending and

demtoith yardnd getentUAS, arpawnpleApqu@aszlnles%QOamaMomamtam

R e B T EREERR olBicr) R AR bRy el of
foiotiedl aad tdkirehin b c2QOE, oft the frRmts| Eg. O\Qnﬁlﬁglﬂe\&fs ahimotion and
S |ncorporated herei.n be reference. 80221

iktue-n ke iarequpt T dhsa et thid uaoastowioBS NRy degsj at nacgsarily mean
LHsaqt élldé&'vb& %i}lélﬁy eén@&ér%bcﬁh@%% hﬁy Htaﬁpgllﬁa%y raﬁe cyurves

curve y an o egnents of data t
that uema duabty metcicustbBercthab d’rSﬁ\IRras},uph fas rmemasyphien soeres (MOS).

KREOREYE: ofaden Poont 2P8 Havcr it ‘e Sty LSRR les 46 account

tdathei M6l Hfde cloﬁWaﬁ'fDPSNR dbQvhdtexddiarifO At coXBMnPBerceived
encoded at slightly higher quality with respect to the

tealiget Fouakample] eneider Bershles é6%cma3c odiusintraditignal faedity-rate
relative to

its o adj st ed .qual i Iev he overall.

T gop? (BtE] gl e oG otsth St ROy ssignea
UK. NPdtbEAbplecation Serial No. 11/373,577 [Attorney Docket No. 050253],
entitled “CONTENT CLASSIFICATION FOR MULTIMEDIA PROCESSING”
and filed on March 10, 2006, the entire content of which is incorporated herein be

reference.

[00221]  Alternatively, encoder module 2600 may adjust the target quality level
associated with each content curve by an offset. Segments of data that include high
motion, high texture content may, for example, be encoded at a slightly lower quality
with respect to the target quality level, whereas segments of data that include low
motion, low texture content may be encoded at slightly higher quality with respect to

the target quality level. Because each content class has its own adjusted quality level



quality level for each content class to neasure the

current quality |evel at encoder nodul e 2600. Encoder
wore@ales02600 nmay achi eve this nornmalizati on ackCr/Us1908/052497

to the linear equation below Quorm= Q@ - X, (5)

where QnO rmis the normalizesh quality level, Q is

the recorded quality level, and X is the adjustnent

offset in quality level for curve k . If quality

ROAtRR! tbztﬁE'in@ra'llStaF@tt Rality"RAE, bhasdkt %dufea@&)o may normalize the

det erm nati on nust be done after quality

cmhmllq:@étfolonach[ mm]clm tanoedsare dgp@u’ten@fqu@lhﬂyslevel at encoder

e nt ent i ficati.on
o3 T  FRCMEL G Bt ZoUiRTs RS o Gusiiitbalbording to he
gm@ﬁqun%am@khables that indicate one or nore quality
| evel s associated with the segnents and sizes of the
segneqt  at (ga 5 the quality levels. To do so,
content classification nodul e 2604 may associ ate the

Wégtﬁ:@vtormm theatcamalizdd quatjtyaleiely O atthe a:ﬁzqov@d qmlib’hlevel and Ok

C onds t articul ar .one of

bt B0%RRR TPl IV E D8 Y L G BRI s ot
Hbksulr Eﬁﬂétlbﬁltrﬁnkl détV@SinathdmiNt Sc GNPt @ AQualit otMaliAtien.
tables may be maintained wthin a menory (not shown),

MZ?}CC%%&hE’b’a @&tcﬁﬂhls Qills%fc%hfe' Gﬁtb&%ldﬁﬁ%h&@ﬁgﬂule 2604 may
when needed. [ 00 I'n sonme cases, encoder nodul e

@ssoclafddh@sqgmewtqf rdetapmh p@nqmmmmed}uahm 1ptq @bles that indicate one or

i nf or or onl onputes a ort

OIS RO Bt B SRy B8Rt it et cach of the
iy &lveRNTHE leoeccaﬁ&ﬁ cTBYificdt@n EAITPRE04 Fa§-a6¥RIE redegment

plurality of qu allty rate curves or adjusted

glualata yithap equalityreade fayrvassehich eooresads cloagspartieder enc of the
%@ﬁl\‘pz %‘eﬁgpdagirey tl“ﬁ% h(ﬂ}aﬂé?r fé)rcu N l?é ala s{%ﬂal Jgf{l% rﬁ% Sgprves, and

and cont en fcati oh curv S I'S
plre: -MpeRidyuagtyarte &blmmMyybeamsmgﬁmdl Witibn aRatr@oty (not shown), and
plication Serial No. 11/373,577 [Attorney Docket No.
%@%é?y cgpfent qlasgificerparmraule2fdbpbrcagde’y FoR
MULTI MEDI A PROCESSI NG' and filed on March 10, 2006,
{00222t ilpe seront eses, ofnedice mpdule néeliholoas egothytore pre-computed

?{Daél? ’ ?aﬂg gtggln%g%%ﬂ% Wey@éﬂet-% %tte%aat lgfrf éﬁ"%% l[h%lr]cp@ﬁgl? 2 t61jn?cﬂmation.

ner

Qablht@sfan‘eoﬁlfmho@fgehaen&e agneiuls 2606 datya fon cRarBglgpftcompute a
Ee);{se nent basis based on the classification. For
Y of guality-raje raarees; of geivaier ot el BBt (UBTES 9 se in content

glggyiaﬁ 98RE" g&ﬁgﬁpir %@i}lﬁﬂ\%@ ?\c}rt %én@faﬁng Qﬂght@[}gtesélﬁ?e and content

palrs e ran espo
classification curves is described in co-pending and commonly assigned U.S. Patent

Application Serial No. 11/373,577 [Attorney Docket No. 050253], entitled “CONTENT
CLASSIFICATION FOR MULTIMEDIA PROCESSING” and filed on March 10,

2006, the entire content of which is incorporated by reference.

[00224] Quality-rate information generation module 2606 may, however, generate
the quality-rate tables for each of the segments of data on a segment by segment basis
based on the classification. For example, quality-rate information generation module
2606 may generate a table that lists rank and size pairs. The ranks correspond with
particular quality levels. Each rank may, for example, correspond with a particular drop
in the quality metric. Using PSNR as an exemplary quality metric, each of the ranks
may correspond to a 0.05 dB drop in PSNR. In particular, a rank of 0 may correspond to



particular quality levels. Each rank may, for exanpl e,
correspond with a particular drop in the quality

wOoredoseso2disi ng PSNR as an exenpl ary qual ity neP€T/U$2008/052497

each of the ranks may correspond to a 0.05 dB drop in
PSNR. In particular, a rank of3 0 may correspond toa
best effort quality level, while a rank of 1
corresponds with a highest quality level, a rank of 2

£ BE SRR febelawltiglairhik bEY @brrbdphdd WitR-aOfgktBt LOWRY level, a
than the previous quality |evel and so on. In one

wopof 2 corraspesde with aspehidilens! wiat is @0 dBilghershargihalpravias quality

e.d..,, ranks 1. 2 and may in fact..correspond ft.
5o 80 By e Ra0etpils PPl iof B HERYRftaliBes (e ranks
qualanty3)l @xelin fAQQGd2eipddabi duatifyate@els thet aBtdredler than the target
generation nodul e 2606 may determ ne the ranks using a
gelieloyendi ng one of the quality-rate curves, as
described in further detail below |In one aspect,
0225k y-Qualiey-ratd orfomndtion geopeatian ingadutmn doltem2gQistammyne the ranks

conpute a pluralit f,quality | evel s and . . .
ESP - FrofaParfinioht ofn® dlblibYelsc e 3 dosgiocgainy further detail
bEOWEN o aspattdq@dlitpaed ibrrbftRngieatiatiyn heddales2408i Mgy sompute a
corresponding quality-rate curve. In another aspect of

phyradityiod cquebibr &velgugid egrresperding fratkyatidodetganiae ghe give of cach

.Si . :
R Eo LTl PR S 147 Rind S SRR Rl BB curve. n
anailual aspect bevad daeoldsweor quasipertd imforhraisn @tneatidh mbdule 2606 may
those sjzes, For exanple, encoder nodul e 2600 may .
FofRPURBHERPT (e segneys ph ditg ithat cpgpder modulemfftcan peogde, and then
i : 0 S
R R A S Y A
tiveddesiodeld Xi09evay snangmerhialye qudate de: siRabk fixed amounts, e.g., the

CEl.LI Ak - .S)/ . (6) wh RANK is th
EGHFLED SN HE PO LAIFG 8T Fb1 TRRETaua) FRe Agd gmpge the rank
BstrRFb MR ER dadh B8the AedbddtoYzck QYiRL thOfqubfigh:k
guality-rate curve, Sis the quality |evel

correﬁgﬁygicrﬁm}@(}{(ﬁg %ﬁ?%’:’@ size (i.e., quality |evel

corresponding to ction of the desired size
wheret REVK igthal dotrgspromtimgaaniy e)lue Xir ths desieedi siny, elpensrahdjusted

lity.d K, d CEl LI i ili .
e o 18R B ed B0 Suq AR e 19 he Bty JSicl s gpnding
{oStheeatearsizenap, @ﬁalﬁ? Bakl &d}fe?é{)onc{i@t%ztﬁé QIS QERh oMUl ired

2600 sends at least the quality and rate information
sigs ond tedd” quality-sate hut), thés e gnasementalf qudityadtop per rank, and

SN N I S T,

stebic tHan DY@ tkae and determi ning which of the
segnents of data to resize. Encoder nodule 2600 may,

f09226] Encoder module 2600 sends at least the quality and rate information
associated with each of the segments of data to multiplex module (2406, 2506) to assist
multiplex module (2406, 2506) in monitoring the size of a current superframe and
determining which of the segments of data to resize. Encoder module 2600 may, for
example, send the quality and rate information associated with the segments of data to
be included in the current superframe. Encoder module 2600 may send at least the
quality and rate information to multiplex module (2406, 2506) in response to a request
from multiplex module (2406, 2506). Encoder module 2600 may, for example, send a

quality-rate curve or quality-rate table associated with the segment of data.



exanpl e, send the quality and rate information
associated with the segnents of data to be included in

w0 b@soesoeent superframe. Encoder nodul e 2600 nBGT/BE82008/052497

at least the quality and rate information to nultipl ex
nmodul e (2406, 2506) in responge to a request from
mul ti pl ex nodul e (2406, 2506). Encoder nodul e 2600
may, for exanple, send a quality-rate curve or
foo2b 71t Y-1f 8ot @Bls8oASHO6T a4t8 dsdtetaltdtvhgh SRPABNho&le 2600 need to
data.[ 0022 If any of the segnments of data associ ated
bé résizsdc ouéplero tholdele2@d06.n88) sondsea restricziedyesirty engeidex module
e (2406, 2506) .sends resize reqgu t o .encoder
SO0 1ty RaRe ], (SR ACah R 3l 0 RE Shament of
Rginddig dsadul end6lanplesiciiefgt Medse PERDImAS indttatd fRAliZ of the
data. In one exanple resizigg nodul e 2612 nmay o
pagatcah eb dathel & ynsizsfthe egraeny vk detapfn anather qxample, gesigingmodule
£ e - - i Zi
00 REOEThe SLa U8 B OL O i SURL el R LG . e
towensizidgufticzegmtiitef slegmeant cabe datqalifinevd ofrisd fimgntodf data to
he segnent of data na use the quality |evel of .the
@é‘g W Ut gt AT 1SS IhAIOBGVEREI St Toyaiet thp resized Segment
bEYRL fallsTbel RO WENlmyrh RBaRyabid Yrcbiehe m&fuld D61 &8 6/ resize th
t ed(}gtalfﬁllfsiab%?tg meonp mgm u% Ie%//elgllreSIZG ©

segnment of wa mninamaquality

seemicat pdato dud ez@ 6P isngyatenthyn pesquaktd the nsegmentuaity level. The

data to i ze that i e n or.equal to the .
(i st SBoe ey e o B2 2500 Tufl SR b siR. €27 maximum
aé,t fopl 18X sepdbhteof d4@6 and®30GinFBodule 1260 BayeiadRist one or more
e.g., a maxinumsize, for the segnment of dat'a, and

erooidimigneariabligl o ahicyenthy saadj specifiedeinothemisrancedic odljupgf. Resizing

vari a to achieve the size.specified jn the .. .
VLR 2608 ) B B R RpE AR EMSATS iy A gpusecd bt rate 0
RXRIRhEscgh®neof aate, & pe reearpith®begiahdofitiatant adbdisdee bit rate to
bit rate to resize the seglmsnt of data, e.g., . ) )
Feslzg ileotremeRkoisdihrinbe lsps Mar o aquah tq BgupedmBM sizoatpscifigd in the

{eﬁ%% 7Eukb€ AR %gﬂﬁpgxﬂﬁcplg,ﬁrggzﬁlg nlt? HESELAR m%nc%?%J ﬁ{l&sstegment of

max| mum si ze speci e resize teques
dath heing ex adjphted quasgizztiogparadetee 2612 may re-encode the
segnment of data using an adjusted quantization

a2sEet elncol 202381 Erspodakeivedul £qd&dGrde aailVigxamodule (2406,
request from nul t%gl ex nodul e (2406, 2506) to send the
%?Q%c)d@d seely e tegeasied deaganents BE dakc Ity desd inglydsidnwithi the current

ST MRS & R s B RD TP ah o o H9R G5O, encoder
sedds 2bhe sanis aekechcsdghephensfofdataato tnaultiplek impldale (200EII2506). As

2406,  2506). As_ described above, encoder nodul e 2600
é@ﬁﬂ%@q /RO FREPRS %Pdlagt?éoﬁh%?pgw% Sﬁ%“fler%wgc@aé@ thagy were not

§8&kad R rlizihBet W@dng%gﬁegstta%?g ghalfiyathdo¥er #138191@%600 however,

nodul e 2600, However, e seghents of data that
weade tieskgnted of data thes wzianglaateditheresigohgee thecpadibidet] yjuality.

[00229] The components in encoder module 2600 are exemplary of those applicable
to implement the techniques described herein. Encoder module 2600, however, may
include many other components, if desired. The components in encoder module 2600
may be implemented as one or more processors, digital signal processors, ASICs,
FPGAs, discrete logic, software, hardware, firmware, or any combinations thereof.
Moreover, encoder module 2600 may comply with a multimedia coding standard such

as MPEG-4, ITU-T H.263, ITU-T H.264, or another coding standard. Depiction of



[ 00229] The conponents in encoder nodul e 2600 are
exenpl ary of those applicable to inplenent the

wo ewRndees descri bed herein. Encoder nodul e 2BO0PS2008/052497
however, may include many ot her conponents, if
desired. The conponents in engpder nodul e 2600 may be
i npl emented as one or nore processors, digital signa
processors, ASICs, FPGAs, discrete |ogic, software,
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n separa rdwar e, or software ¢onpo ts.
AT, RacarEd ShBrR LRt BnRbe Rl il §VRRIERER module 2700
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bl ock diagramillustrating an exenplag%,nultlplex
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encoder nodul es 2404 (FIG 24), and requests resizing

BICCERE Brschple wemeis o, @@%% ngf e Velals eradosources.
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oesoiltifdes mddule 2lterf MbAule. Rbiplemygodutr 2€0ameleles an encoder

bR e U125 b CalecRipEmcsaft ARG PBf & hpasment module
27020 BinglaHgl@sn@h nfiieRAeT04RMHHCE ildMRE faBCR1084 1 mBddidt&08 that

coll ection nodul e 2086, and a bit nanagenent nodul e

ali@ates Biet avad aldlg damdyid thoand] ceseiepan inpduleel7 104t dgtssmengs which of
| | ocati,on dul e .2708 that, al,l ocates f.he. avail ab
Bt R OoR Y Surd e IR sty RS EG AT W PR
i of the s nts of . data tq resjze when the
ST St AeBRal N, St module 00 g0 cofgded scgments of

448 atdrh el caROBoduRRY digd €% BRUHLemddfR hRERLYSF02, combines the
encoded segnments of data from encoder nodul es 2404 via

envodad segroahty ef date anfoat suktiame conbirassnitshibe snpotfienie to one or

BERCTRPang 4:8%55 e Eh BB akyee T aCbticL RS 4 Botiques

oDl @iselevirs &rd 8&cabediiGtheloonfixt BOYAR séddad tsepiRbALE ST data, the
of this disclosure are described in the context of

tshnigeRsomdy ek pikieed fof tiasmittingether segments of data, such as for

segments of data received over a different period of time or for individual frames of

data.

[00232] Bit management module 2704 monitors the size of each of the generated
superframes to ensure that the transmission channel resources (e.g.,. air-link resources)
necessary to send the superframes does not exceed the available transmission channel
resources over transmission channel 2402. To assist bit management module 2704 in
monitoring the sizes of the superframes, data collection module 2706 collects quality

and rate information from each of encoder modules 2704. Data collection module 2706



techni ques may al so be utilized for transmtting other
segnents of data, such as for segnents of data

w0 e@eiyweb over a different period of tine or fRPECT/US2008/052497

i ndi vidual franmes of data. [00232] Bit managenent

nodul e 2704 nonitors the sizespf each of the generated
superfranes to ensure that the transm ssion channe
resources (e.g.,. air-link resources) necessary to
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tabl'es associated with the segnents of data. As

desant punsdratove, the quality-rate tables may indicate
various ranks (or quality |levels) and sizes associ ated
WOfZBB]ead%it ahantagemditf herdatet 276hkaalyrhsisat tohst thealqualjty and rate

te |nfornat|o esc i bes no er things o
R R ¢ bRt OB RGP an O gUaR, iy within the
haviebr faaliwre a}eaﬁﬁsngﬁsmel@anmazmn Bmﬁandge&uhteﬁo&ﬂ@%m may
desires to transmt in the current superfrane. [00233]

Blatlymlafgewhmrymme@@mn addmo;azteiheaquah@a@md taibﬁemforrnatlon For

nd rate jnfar ion_to te rmn
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nodul e 2704 may anal yze ot her delivery uirenents in

a@éuheu?JHStt%attaﬁtém@tﬁaqou allpcgtpdhg aYaélabh@ft@nﬁ’értd amopgy the segments of
gc)ftgnﬁllgcatﬁ)' ml'iﬁﬁ{?l%gfﬁ)%% %{J SX%XS[Q %ﬁnﬁl Y Scate %available

rrority and ency req remen &sSociat ed Wi 1
Bﬁdeld‘tﬁSJ.sm@I dnenﬁml&gﬁmmﬁomﬂguﬂltﬂinﬁmécrHﬁﬁ aboned. U &s &ipst attempt to
| 1 oca |on O at atte s .to allocate the
i€l péw g AHOGak AN JRerHe £ L0& may Attgmpt to allocate the

BAddAGath! R rgﬁ@géél @or?eZﬁQ&dm@/to 50 Ent%%heoet\@ée&leﬂ%gétqluahty level

allocate t aval | ab
and respective quality-rate curves associated with the segments of data. As another

example, multiplex module 2406 may make an initial determination as to whether the
segments of data will fit within the current superframe using sizes corresponding to a
highest quality level specified in quality-rate tables associated with the segments of
data. If allocation module 2708 is successful in allocating the bandwidth among the
segments of data, e.g., there are sufficient transmission channel resources and no excess

transmission channel resources to send the segments of data, no resizing is necessary.



bandw dt h using one of the allocation algorithns

descri bed above. In its first attenpt to allocate the
w@e@slgdbe bandw dth, allocation nodul e 2708 negT/US2008/052497

attenpt to allocate the bandw dth using sizes

corresponding to an intersect4pon between a target

guality level and respective quality-rate curves

associated with the segnents of data. As another

0291 e.1f, MHb bRk £%1150d8h emdd0E MR8 TRike t@ubstsifufl allocate the
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nodul e 2704 sel ects one or nore of segnents of
ﬂamaent:oddw enadagis 2404 tdsalece mafrrpﬂ mprekﬂegmﬁmtn afjdare fior epdinieln cases
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nDduIes 2404 to sel ect one or nore segnents of data
f or ré%wzﬁ' ! 4n cases in which selection nodule 2710

| ects one or se of .data f ownsi,zi
SERECk PonCunstn BeTeg0 i MBiBete FransfendPiagHg! B encoder
sRdnMmabsypf data that have a | east anmount of inpact in
gquality at the correspondi ng reduced sizes based on

nal

Eﬂ?ﬁs j unscét%éicggn ﬁkﬁi ik id thgég{lpeté g(f)‘?&a %3 g{me g@étrgu (qhQé{ht)y of all the
wrmmofmihtathdmgdo |t1$e q)tumnatb)p frolgefmdbtrowated baloal.i t y
function: Qv kM) , where k is a constant specific to
t he nul t(i medi a=.segnment, and provi ded by encoder
Abdurhie | HOA= zﬂﬁbzsiiksbﬂegkion nodul e 2710 attenpts

to maxi m ze the overall quality of all the segnents of

dat a ording to the optim zation problemfornul at ed
bdvesw, 2,1 = R and (7)
i=1
QVZ_/QVH1 =w,[w,, fori=1...(n-1) and
Oy 20y in. fori=1...n

where 7 is a total number of segments of data, Oru is an overall quality of all the
segments of data, k; is a constant associated with the i segment of data, r; is a bit
rate associated with the i segment of data, R is a total available bandwidth, Qy; is

the quality associated with ™ segment of data, Oy ... 18 a minimum quality

associated with the /™ segment of data, and w; is a priority associated with the /™

segment of data.



Maximze n Gvenr =Rand (7) @ /Q +1 =1/ W+l fori
=\...(n - \) and where n is a total nunber of segnents
wo@Roodmes20 Qrotai is an overall quality of all PE&EUS2008/052497

segnents of data, 1 is a constant associated with the

ith segment of data, V1 is a 4§t rate associated wth

the ith segnent of data, Ris a total avail able

bandwi dth, QVI is the quality associated with 1

fRasENt S%iecﬂ@ﬁ "fhonfe 270 4s8igfs 'Blt%@k‘ MrU@LE Si¥es, to the segrnents of
associated with the z-th segnent of data, and W

gath on isech aswwdhait thel rwutthntt(h]@hz@shasg@(gmd]ml‘df the segrnent of data are

grﬁgo?{? 9121: %H_Sgés%e%%lteb %2101'1 ldu %Il%’ ig 8@? g?npzlrmz%tﬁ)n epr&%ern can be

§d1dd b asmgmgﬁaa@é il lick mhcaisa@lcmﬁremuwet: lCohBRions. Converting

segnment of data are proportional to their assigned

el tintizasion preblgay intrisenddigvierms dmaniniartiaanst siAoapraian we get
qlo%lqlllé/ed by using Lagrange nultiplier nethod and Kuhn
ucker= Condi ti ons. Converting the optim zation problem

into stzndard form (maxi m zation and £ constraint) we

?;&CZJ,Z% @j/%n Mg :Z%elnf‘r ven r =R and (8) i=1 Q@

1) and [00237] The

Lagrangi an Functi on Is defi ned as foll ows: F(r )
il R A QR W= 1, (W k(- WHgn(r + ) (9)
where 5§, 1 for i =1. . (n - 1) and mfor i = .n
are Lagr LLipl &rsl[ 281162I'hefollovv|ng are
the s /?E*lKuw Tuck}ér Cond?pl g)nsn -(H

_QVZ < QV—mmi fOl"l -
[00237] The Lagrangian Function is defined as follows:

1

VNAE ZQV —5(21”— ]_iﬂi(QK.Wi+I_QK.+IWi) _Zlui(_QVl._‘_QV—min[)

_Z(k In(r,))— (Zr - ] —nizl.(wl.ﬂki In(r,) - w;k;,, In(r,,))
3 (kG- 0) )

©)
where 6,4, for i=1...(n—1) and u, for i=1...n are Lagrange multipliers.

[00238] The following are the set of Kuhn Tucker Conditions:

d—F:k——§ ﬂ[wl“k ]Jrﬂl.[ﬁ] =0 i=1
dr, r g r;
k k
d_F:__§ A [ Win ] ;L{W”lk ]4- ZL—’]:O 2<i<(n-1)
dr, r ; r; t;

k .k k.
UE_k 5 g [W_jﬂHo 10



cld dF " = wi+l k1 In(rl) - wik 1+l In(r1+l ) =O1 £ i
£(n-1) (12) di m3 0Ol £1i £ n (15 A desirable
was®sgysoent of bit rates to real tine video flPBPUBUS2008/052497
shoul d satisfy equations ( 10)-(1 5). Selection nodul e
2710 may sol ve these set of eguations using any of the
st andard nonli near progranm ng techni ques. [00239]
Bel ow i s an exanple scheduling of rates for two
ments of data (i.e., n=2) and follow ng paraneter
zﬁiﬂégnsFR::081n(r2) R = SOOCkpbs WL = W2 = 1 Based on (11)
e paraneters above, selection nodule 2710 would
assign a bit rate of 4800 kbps to the first nultinedia
zﬁfnent and a bit rate of 200 kbps to the second

Eﬁqggygo§pgap@£hxhg)kmE case <gk @nepsecond segments (12)
o, data, the maximumsize of the first segment of data

is 4800 kilobits and the nmaxi rum size of the second

segnent of data is 200 kilobits. Selection nodule 2710
eorpb(es—the,eptDmat ed si zes of thelségivents of data 13)
indicated in the quality and rate information with the

comput ed maxi mum si zes and sel ects any of the segnents

of data that exceeds its associated naxi nrum size as a

segnent to be resized.[00240] In another exanple,
mdi: in(p) Ex Groelul e 14 may sel ect the ofd 5t nore (14)

segnents of data to be resized using the quality-rate

tabl es received from encoder nodul es 2404. As

desdr i bed above, during the initial lsardw dth (15)
al l ocation, allocation nodule 2708 attenpts to

R R e -
hioghest sae@idnt Moda¥ el 10 %2%0%&@&%&9& &fua@&ﬁ%%‘ dhylSF the

the segnents of data at the sizes of the selecte
ptamdeirchgenlinsaiprograowsis g tdchnisebect i on nodul e 2710

sel ects a conbination of rankings for the segnents of
(239} hBeldnass sthexameptt sdhicghless ofautes dbd twapusakineyts of ABhi.c., n=2)

1 ow.illustrates a portion of the quality-rate
?’éfgﬁ)belgwbt@rﬁaé%tﬁ?}%‘f%é“t o four segnents of data

associated with fl ows 1-4.
o =51n(r1)

Q,, =8In(r2)

Qv—minl =25

Oy s, =25

R =5000kpbs

w, =w, =1
Based on the parameters above, selection module 2710 would assign a bit rate of
4800 kbps to the first multimedia segment and a bit rate of 200 kbps to the second
multimedia segment. In the case of one-second segments of data, the maximum size
of the first segment of data is 4800 kilobits and the maximum size of the second
segment of data is 200 kilobits. Selection module 2710 compares the estimated sizes
of the segments of data indicated in the quality and rate information with the
computed maximum sizes and selects any of the segments of data that exceeds its

associated maximum size as a segment to be resized.



In particular, TABLE 1 illustrates a current rank
value, a size of the segnent of data at the current
wOo a008/0952Mmext rank val ue, and a size of the seREENS200$/052497

data at the next rank for four segnents of data

associated with flows 1-4. Refgerence to TABLE 1 wil|l

be used to aid in illustration of the selection

process of selection nodule 2710. TABLE 1 [00241]
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Si ze associated with the current rank. Wth reference
to TABLE 1, selection nodule 2710 sel ects the segnent
of data associated with flow 3 because its current
size is 45,000 bytes as opposed to 40,000 bytes.
Alternatively, selection nodule 2710 may sel ect the
identified segnent of data that has a | argest

di fference between the size of the segnent at the
current rank and the size of the segnent at the next
rank. Again with reference to TABLE 1, selection
nodul e 2710 sel ects the segnent of data associ at ed
with flow 1, which has a difference of 10,000 bytes as
opposed to the difference of 5,000 bytes for the
segnent associated wth flow 3. [00243] After

sel ection nodul e 2710 sel ects one or nore of the
segnents of data, allocation nodule 2708 attenpts to
al l ocate the avail abl e bandwi dth using the

si zesassociated with the reduced rankings or qualities
for the selected segnents of data. If the allocation
algorithmis still unsuccessful, selection nodule 2710
sel ects additional segnents of data to be resized or
the sane segnents to be resized at an even nore
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Alternatively, selection module 2710 may select the identified segment of data that has a
largest difference between the size of the segment at the current rank and the size of the
segment at the next rank. Again with reference to TABLE 1, selection module 2710
selects the segment of data associated with flow 1, which has a difference of 10,000

bytes as opposed to the difference of 5,000 bytes for the segment associated with flow 3.

[00243]  After selection module 2710 selects one or more of the segments of data,

allocation module 2708 attempts to allocate the available bandwidth using the sizes
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[00246] In particular, selection module 2710 may analyze the quality-rate tables to

identify one or more of the segments of data that have a next highest ranking associated
with a next highest quality level. Selection module 2710 selects at least one of the
identified segments of data to upsize. Of the identified segments of data, selection
module 2710 may seclect the identified segment of data with the smallest size
corresponding to the current rank. Alternatively, selection module 2710 may select the
identified segment of data that has a smallest difference between the size of the segment

at the current rank and the size of the segment at the next highest rank.

[00247] In cither case, data collection module 2706 sends out a data request when it
is ready to combine the segments of data into a superframe. Data collection module

2706 receives encoded segments of data in response to the commands. Multiplex
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of data with one of a plurality ofquality-rate curves.
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[00250] Encoder module 2600 classifies the segments of data based on their content
(2802). Content classification module 2604 (FIG. 26) may, for example, classify the
received segments of data based on the complexity (e.g., spatial complexity and/or

temporal complexity) of the data of the segment.

[00251] Content classification module 2604 associates the segments of data with
quality and rate information based on the classification (2804). As an example, content

classification module 2604 may associate the segments of data with one of a plurality of



usi ng an adjusted, e.g., higher, quantization

paraneter. Alternatively or additionally, resizing
wore@siegs02612 nmay adj ust the anount of informatPCHUSORES2497
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module 2612 resizes the encoded segment of data to meet the size limitation specified in
the resize request (2812). In one aspect of this disclosure resizing module 2612 adjusts
one or more encoding variables to reduce the size of the segment of data. Resizing
module 2612 may, for example, re-encode the segment of data at a reduced bit rate or
using an adjusted, e.g., higher, quantization parameter. Alternatively or additionally,
resizing module 2612 may adjust the amount of information to be encoded. For
example, resizing module 2612 may reduce the number of bits used for encoding

motion information to reduce the size of the segment of data. In another aspect of this
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associated with ORT services.

[00257] Allocation module 2808 attempts to allocate the available bandwidth among
the segments of data (2904). Allocation module 2808 may, for example, attempt to
allocate the available bandwidth using one of the allocation algorithms described above.
In its first attempt to allocate the available bandwidth, allocation module 2808 may

attempt to allocate the bandwidth using the sizes associated with a best desired quality
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[00259] Allocation module 2808 re-attempts to allocate the available bandwidth
using the reduced sizes of the selected segments of data. If the allocation algorithm is
still unsuccessful, selection module 2810 selects additional segments of data to be

resized or the same segments to be resized at an even further reduced quality.

[00260] After allocation module 2808 successfully allocates the available bandwidth
among the segments of data, multiplex module 2800 requests resizing of each of the
selected segments of data to achieve the available bandwidth for the plurality of

segments (2910). Multiplex module 2800 may, for example, send resize requests to each
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program from one
[00263] If there are other possible rank combinations, selection module 2810

identifies one or more segments of data that have next ranks corresponding to the next
best quality level (3002). For example, selection module 2810 may identify the
segments of data that have the smallest next rank when the quality-rate tables are
generated as described above. In this manner, selection module 2810 analyzes the
quality-rate tables to identify one or more streams with subsequent quality levels

corresponding to a next best quality level.
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conmput er -r eadabl e nedi a can conpri se RAM such as

synchronous dynam c random acggess nenory (SDRAM, read
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[00267] By way of example, and not limitation, such computer-readable media can
comprise RAM, such as synchronous dynamic random access memory (SDRAM), read-
only memory (ROM), non-volatile random access memory (NVRAM), ROM,
electrically erasable programmable read-only memory (EEPROM), EEPROM, FLASH
memory, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other tangible medium that can be used to carry or
store desired program code in the form of instructions or data structures and that can be

accessed by a computer.



[00270] Various aspects have been descri bed. These and
ot her aspects are within the scope of the follow ng
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associated with the flows of digital multinmedi a data;
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dedicated software modules or hardware modules configured for encoding and

decoding, or incorporated in a combined CODEC.

[00270] Various aspects have been described. These and other aspects are within the

scope of the following claims.



segnents of data with an anmount of avail able
transm ssi on channel resources to determ ne whet her
wo b@spde@l ity of segments of data fit w thin PEBEUS2008/052497
avai | abl e bandwi dth. 5. The nmethod of claim4, wherein
selecting one or nore of the iurality of segnents to
be resized conprises selecting one or nore of the
plurality of segnents to be downsi zed when the sum
total of the transm ssion rgsowiges necessary to send
the segnents of data is greater than the anount of
avai | abl e bandw dth. 6. The nethod of claim4, wherein
came or nore of the plurality of segnents to
be resized conprises selecting one or nore of the
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of the transm ssion resources necessary to send the
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comprises receiving at least quality-rate tables associated with the plurality of segments
of data, wherein each of the quality-rate tables indicates at least one or more quality
levels associated with the corresponding segment of data and sizes of the segment of

data at each of the quality levels.

4. The method of claim 3, wherein determining whether the plurality of segments
of data fit within the available bandwidth further comprises:
determining an amount of transmission channel resources necessary to send each
of the segments of data at the sizes corresponding to a selected one of the quality levels;
summing the amounts of transmission channel resources necessary to send the

segments of data; and



segnents of data do not fit within the avail able

bandwi dt h; conputing, for each of the segnents of
walaioa/09m2di f f erence between the size of the i deei/U§10081052497

segnent of data at a current quality level and the

size of the identified segnenj; of data at the

subsequent quality level; and selecting at | east one

of the identified segnents of data that has a | argest
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requesting reS|Z|ng of the selected segnents of data
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subsequent quality levels corresponding to a next best quality level when the plurality of
segments of data do not fit within the available bandwidth;

analyzing the quality-rate tables to determine sizes of the identified segments of
data at current quality levels; and

selecting at least one of the identified segments of data that has a largest

estimated size at the current quality level.

8. The method of claim 7, further comprising;:

determining whether the plurality of segments of data fits within an available
bandwidth using the size of the selected segment of data at the subsequent quality level;
and

selecting one or more additional segments of data to be resized based on the
quality and rate information associated with the plurality of segments of data when the

plurality of segments of data do not fit within the available bandwidth.
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transfer of encoded content for renmaining segnents of

data of the plurality of segmgnts of data; and

receiving the content for each of the plurality of

segnents of data in response to the requests. 15 An
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data, the apparatus conprising: a data collection

sagtheings aftdata qoegeisees at | east quality and rate

informati on for a.pluraliity of nents of data .

nesoct T g e St e TP AR e s Shig gf dota with

absédueat@lalingleield db@espbading &5 £hdxt BES qulileiyherel Wihen the plurality of
of segnents of data fit within an avail abl e

pluralit = . ;
mesmf)r/ﬁiﬁtaakw fig siithe the avaisdla kandwidthisel ect s one or

for € 9(%11]%1&215")%0[1] regél{ flythg geig%fe%%e&{d%}a(?% dﬂ?etr%ctre%teg&een the size of the

resi zed based on at |eas e quality an
idefioficibdcigornassiac @taetment duatibielepdl unalhict syzeodf thegiortificl

of data_when the plurality. OGM;egrlrl}Fnts of data do not
FgmeRf oAt #tRC sHPaPqueRt & lgf# and requests

resiz Qne

of ~datil aEREA oBE of IR SRR BRSS! G P RRE TS
pdropwbd dyyfeofncsegments. 16. The apparatus of clai m 15,
wherein the data coll ection nodul e receives at | east
quality-rate curves associated wwth the plurality of
$@gneihsmethodalf alairh 1, whbeiragpeatiag ose of moteafithdl&egments of data
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i=1

Given Zrl. =R and

i=1
0, [0, =w,[wy, fori=1...(n-1) and
QVZ- 2QV7minz_ fori=1...n,
where # 18 a total number of segments of data, Oz, 1s an overall quality of all
the segments of data, £, is a constant associated with the i segment of data, r; is a bit
rate associated with the i segment of data, R is a total available bit rate, Qy; is the

quality associated with /" segment of data, O, _. is a minimum quality associated with

the i" segment of data, and w; is a priority associated with the i segment of data.



wi th an anmount of avail abl e transm ssion channel
resources to determ ne whether the plurality of
w@e@samwyiogo of data fit within the avail abl e baneeu/tis1v08/052497
19. The apparatus of claim 18, wherein the selection
nmodul e sel ects one or nore ofygyhe plurality of
segnents to be downsi zed when the sumtotal of the
transm ssi on resources necessary to send the segnents
94, dafRe hRtHPHRALRIm INAMelehfreaiTikA ré%fzi@%@ﬂ th@Bd1&cted segments of
bandw dt h. 20. The apparatus of claim 18, wherein the
dath eemposes wpehufyengsat|least maximanpsizespethefselebted ptaments efydata.
of segments to be upsized when the sumtotal of the
transm ssion resources necessary to send the segnents
b3. dathe insthod o4 ctaiman, furthenemuprising camaningmhdtimedia data of the
bandw dth. 21. The.a ratus of claim 17, wherein the
%e&nbeﬁsiogﬁamﬁf%p%%fg@&e't he quality-rate tables to
identify one or nore segnents of data w th subsequent
al i | evel s .corresponding to.a next best quality
Ml TpeRton@tSRing) REcLro et s of data do not
fit wdghbdtinghan@¥pdt Rb& RN Hrthe RPBANR ST dhtdSelected for
quality-rate tables to determ ne sizes of the
fodemg. fi ed segnents of data at current quality levels
and selects at |least one of the.ident.ified seqne 0
it o CAAF R R el P onlelf s "GPy RIs S RERTRF i r ne
gmedlit%’,yfie%ﬂ{_@hts ofdataThe] appar at us of claim 21, wher ei n:
the all ocati on nodul e determ nes whether the plurality
of setpeiving the ceend for eachof Hieplumbtynf apgragnteobdatelin 1gsiense to
H1%ir9 JAhe sizes of the selected segnent of data at the
subsequent quality |evel; andthe selection nodul e
sel ects one or nore additional segnents of data to be
sized base n the.guald t d.rate. information
L oo P BRS Ho Ratbitte Sevd 5T et Dy Rlmtu g, i anpartys
thepmling-al ity of segments of data do not fit within
the avail abl e bandw dth. 23. The apparatus of claim
17, whépaicallegsion seqdata thafreprivis 4 laaptzauphitysandyate information for a
' at.e I [ ' 0 .
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available bandwidth and requests resizing of each of the one or more selected segments

of data to achieve the available bandwidth for the plurality of segments.

16.  The apparatus of claim 15, wherein the data collection module receives at least

quality-rate curves associated with the plurality of segments of data.

17.  The apparatus of claim 15, wherein the data collection module receives at least
quality-rate tables associated with the plurality of segments of data, wherein each of the

quality-rate tables indicates at least one or more quality levels associated with the



at | east one of the identified segnents of data that

has a | argest conputed difference. 24. The apparatus
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quality and rate informati on associated with the

plurality of segnents of datajgand selects the one or

nore segnents of data that have a | east anount of

impact in quality at the correspondi ng reduced sizes
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with raﬁlaﬁlohhﬁoﬁeﬁbﬂzﬂild: Qﬁlnsmgbﬂd)@clﬁtﬂﬁalrémaﬁcealo d@asiine whether the
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plogpkiss of yegmeatsios idag. fitovithimthe axp eaqusivvéqlthu ai m 15,

wherein the segnents of data conprise portions of the

fl ows over period of tinme. 28. The apparatus of
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eRodress ndeedsaryaosen ﬂhg seggen‘ﬁméiéda@f isG@daerafart the amount of available
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in response to the requests 29. An apparatus for
conmbi ni ng fl ows of digital nultinmedia data, the
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necessary to send the segments of data is less than the amount of available bandwidth.

21. The apparatus of claim 17, wherein the selection module analyzes the
quality-rate tables to identify one or more segments of data with subsequent quality
levels corresponding to a next best quality level when the plurality of segments of data
do not fit within the available bandwidth, analyzes the quality-rate tables to determine
sizes of the identified segments of data at current quality levels and selects at least one
of the identified segments of data that has a largest estimated size at the current quality

level.

22. The apparatus of claim 21, wherein:
the allocation module determines whether the plurality of segments of data fit
within the available bandwidth using the sizes of the selected segment of data at the

subsequent quality level; and



segnents of data associated wth the flows of digital

mul ti medi a data; neans for determ ning whet her the
w@bkwsabiory of segnments of data fit within an aRei/UsihE052497

bandw dt h; neans for selecting one or nore of the

plurality of segnents of dataj4o be resized based on

the quality and rate infornmation associated with the

plurality of segnents of data when the plurality of

Seg neﬂfe%el‘é&tl(ﬂ%@dlﬁ@ sél@éts bhd oMhbRi a@dftﬂ%ﬁalas\égﬂnkﬁb bedata to be

bandwi dt h; and nmeans for requesting resizing of each

tﬁfSthbdl bas@d endhe m:ahéy @t@i ratst leﬂ)rgl@‘gmaﬂssm@tfed dathethe plurality of
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bﬁﬁieul&mng nmeans recel ves at least quality- rate curves

associated with the plurality of segnents of data. 31

The apparatus of claim?29, wherein the receiving neans
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the plurality of segnents of data, wherein each of the

qwéltwa}e takles to ilsnaEy anedir ceare segmenteefstataonih subsagieat quality
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e nen%ée%)gxcglag gﬁa % ﬁ%& b%gt qayarAﬁ(y I?Y]etl w%eﬁ AL r@m%f[‘y défrhggmtents of data
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ditferqngp bvesn e sigeaaiiika idesiendr e st ¢ ctlae%tecwahty level
SRCMe Afze LRSS EANRIM Se Q‘Letﬁ A Bardlat § esulzéeﬁﬁ‘echt quality level, and selects

corresponding to a sefected one o ity 'evél's
stupast bee afithelndeatifHiéd tagareats (fslatarthathhana édrgam saupated d1fference.
necessary to send the segnents of data, and conpare

the sumtotal of transm ssion channel resources

2equi Thelafparatd oftdienms g whRtein tic sdiztt@orvnbdula ranayfms fite @pfahty
avai |l abl.e transm ssi gn channel resqurces to dete

et Qfﬁ’étlfﬂl ggsasipieg it e glassits obsegmsnts of; dlatavﬂnfiHF]ﬁCtS the

élgl—?o &ie s?%lngrﬁcp Qﬁ&ie}‘ﬁ‘cé Habha3; 1cdR Emd %f%géct% @%{ 0 th

, ere cting neans selects oOne on
tdrecspbuting retlycalfsize dasedtan thoatpdysiownsi zed when the s u m
total of the transm ssion resources necessary to send
the segnents of data is greater than the anmount of
avai | @bt eprazanavdftidim BY whetein thepalcatiarssebdctscthabne 82more
wher ei n the selectlng means sel ects one or nore of the
Semeats afytayd YSBgtewt'se BCHRUARsi zed when the sumtot al
of the transmission, resounces necessary to send the

segmeMdainize data, £ keBsr jhan the amount of available
bandw dt h. i-1

Given Zr =R and
QV/QV =w,/w,, fori=1...(n—1) and
Oy 20y i, fori=1...n,
where 7 is a total number of segments of data, Oz, is an overall quality of all
the segments of data, £, is a constant associated with the i segment of data, r; is a bit

rate associated with the i segment of data, R is a total available bit rate, Qy; is the

quality associated with i segment of data, O, _. is a minimum quality associated with

the i"™ segment of data, and w; is a priority associated with the i segment of data.



35. The apparatus of claim 31, wherein the selecting

nmeans anal yzes the quality-rate tables to identify one
woroospy®26egnent s of data with subsequent qual PE€THUS2008/052497

| evel s corresponding to a next best quality |evel when

the plurality of segnents of gata do not fit within

the avail abl e bandwi dth, anal yzes the quality-rate

tables to deternmi ne sizes of the identified segnments
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one of the identified segnents of data that has a

maxigasn sigst fomrticsglesicdscamenthef daje when raquedtingyedigng|

36. The apparatus of claim 31, wherein the selecting

nmeans anal yzes the quality-rate tables to identify one

27. nolke sEmrant of addimdkY, avhaidihthssbgmentenf dguadmpryse portions of

bﬁﬁfls corres(gpq%n to a next best quality |evel when

%Wﬂ?ﬁ¥???g OlS8lfrent s of data do not fit wthin
t he avail abl e bandwi dth, conputes, for each of the

gnents of dat a djfference between the size of the
Siant 1hs ePACBGHarSIBY | S Hf 5 Bl eOR gt oGy ansfer

8Mchcbi&l &Inf&it Ar thdh&ehlaRtI b8 REQATH re@lind AlcBudts thdifer of
subsequent quality ['evel, and selects at |east one of

eivodedemtértiferdeme grmgsegmehtsgdidatatofi dte Harality ofacgments of data, and
comput ed difference. 37. The.. ratus of ,cl aim 29
GREPE] RE RuAEPERRR S ol REERERG s Lo d) gt te
feaugstd.nf ormati on associated with the plurality of
segnents of data and selects the one or nore segnents
of data that have a |east anount of inpact in quality
by maxihnhpiraghs #6 @aitatihe MowlRxX u%ntalem%%e@ta FatK thdappatatus
n Gvenr =R and Qv /Qv +1 =, wl fori =\...{n"-\)
gendpiiieg:e n is a total nunmber of segnments of data
Qotal_is an overall qguality of, all. the se nt f

dat o iR BEr G SR ALl Rl A5l RSP ER VeBli of

dontbatsdof dhtaSassoditéd with ehaaBGRCHadigithl Whillfimbdie datah
segnent of data, Ris a total available bit rate, o
Quli smepes fqudetprin mgsithor dip piptaktyl efesgaments of dyfafih within an

: [ i mum qual ity associated with the
%%%%E%%%n%?ﬂ%gta, and WLis a priority associated with
t he lsegmneft sadéctidgioac oBBordfofithoplrisdny of srgnpnocdiatartg be resized
gigital vi de e processqr bei adap

data, .t ed ;
BELPD A DL LIRS i QT B PR BB ol feggpents of
@fta SEQARIM ﬁuﬁ&%ﬁ?{as@%ﬁéﬁg 6f @t do Whi 2t \Lﬂﬁnfﬂllé)élﬁg%le bandwidth;

digital multi ata; determ ne whether t
mdirality of segnents of data fit within an avail able

means for requesting resizing of each of the one or more selected segments of

data to achieve the available bandwidth for the plurality of segments.

30. The apparatus of claim 29, wherein the receiving means receives at least

quality-rate curves associated with the plurality of segments of data.

31. The apparatus of claim 29, wherein the receiving means receives at least
quality-rate tables associated with the plurality of segments of data, wherein each of the
quality-rate tables indicates at least one or more quality levels associated with the
corresponding segment of data and sizes of the segment of data at each of the quality

levels.



bandw dt h; select one or nore of the plurality of

segnments of data to be resized based on the quality
wa@easngioeo i nf ormati on associ ated with the pl uretT/U§2008/052497

segnents of data when the plurality of segnments of

data do not fit within the avail abl e bandw dth; and

request resizing of each of the one or nore sel ected

segnents of data to achieve the avail abl e bandwi dt h

for tige Rparald &0cifh I WARMEN th3UctcHAfiRt AeBRIREcrRine an amount

cl aim 38, wherein the processor is adapted to receive

af transasssiapueihinng) resatscg ugogssanaiosend eachdi wWia segmiats of data at the

luralit f seqgnments . of data. 40. Th rocessor of
Brdh GristyorlngBRNERH B Sps ELE sty 19095, PUB TS Tk
ahnsn€asdén EHaahéltrysolade® nb@bdaep toaRa O eicie8heids o dithgand compare the
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g kqtahof trapgmisgipn eBannghicseiress requireddytalldhe sepymangy @f data with an

Bl aléf}ﬁglestrﬁﬁﬁlgs%{oﬂtcﬁgnﬁlgg ¥%ﬂﬁﬁg§t%rde%ﬁg%%%er 6‘[1]%6 plurality

segmen ata and sizes o e segnen
ebehnmehtstofidatgdalvwithyn thevwehdablédBandWiéthpr ocessor of claim
40, wherein the processor is adapted to: determ ne an
amount of transm ssion channel resources necessary to

s&nd €hehpmtatidéef SAaD) hhetdin thatsalcatind iearsis#R6ts one or more of
corresponding to a selected one of the quality |evels;

themlumbty phsegnnantyio herdongiyized whsn divaretotal g€ tigrtraggmission
{Eﬁgﬁ%é‘sal{e)éegsgﬁystg Egncf éﬂ@ sgﬁgﬂé@p&sdaﬁg irs] %Ze}a@e'r tﬁ?ﬂldthg ORBHLSF available

e sumtota transm ssion cha resour ces
bagwidthd by all the segnents of data with an anount of
avai | abl e transm ssi on channel resources to determ ne
whet her the plurality of segnents of data fit within
8he aVht hgtakaudaivdvindi2) whditin Hescltigemsars sofectsloat Bt more of
wherein the praocessor is adapted to sel ect one or

41,
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h&%sssdwqot s%h&‘ihe%%%ﬁl&%s B; @%& 1V [Bsy! tREh fhe %ﬁiﬂ)’hﬁﬁéf VTS Bindwidth.

to serid the segnents o ata is greater than the
anount of avail abl e bandw dth. 43. The processor of
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one or e plurality segnents to ups
tabka td hiensiyrnoncat alore kegnivats afatasgnyvsis sudsequeaoguatieslevels

necessaly to send the segnepts of data.is |less tha
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Af with@ith #hilaba&aRiWidi EnRYASERS QlalirANBBIR Y HQermine sizes of

the identified segments of data at current quality levels and selects at least one of the

identified segments of data that has a largest estimated size at the current quality level.

36. The apparatus of claim 31, wherein the selecting means analyzes the quality-rate
tables to identify one or more segments of data with subsequent quality levels
corresponding to a next best quality level when the plurality of segments of data do not
fit within the available bandwidth, computes, for each of the segments of data, a
difference between the size of the identified segment of data at a current quality level
and the size of the identified segment of data at the subsequent quality level, and selects

at least one of the identified segments of data that has a largest computed difference.



anal yze the quality-rate tables to identify one or

nore segnents of data with subsequent quality |evels
w@orsespendi ng to a next best quality | evel wheoT/ukm08/052497

plurality of segnents of data do not fit within the

avai | abl e bandw dt h; anal yze 4ge quality-rate tables

to determne sizes of the identified segnents of data

at current quality levels; and select at |east one of

the i ggak dlbﬂateﬁﬁ’s SEINBIMS v&@ﬂcere‘ii@ﬂt% sEE@ﬁnéﬁ@atﬁ alnﬁlglé‘ssthe quality and

estimated size at the current quality |evel
mtfo'mé@s@tlomfassoblatedmﬂl theipéirelits of kegnpangscefglgr aridsselects the one or
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segnents of data mhen the plurality of segnents of
dat a ggéﬁot %gln the avail abl e bandw dt h. 46.
The process#; of cl"ai m 40, mhereln the processor is

adapt ed to; 7gﬁlyze he q ILHy ta les to
identify og% anofd "seg ts of da a®f t h subsequent

qual ity Ie@ehsggorresponqbng 10..2a next best quality
| evel when the plurality of segnents of data do not

fit wivhbicn ik Aeot@vinh i o€ sdpamaivd sftdata, CRLP U, ovieldll QAGH of all
of the segnents of data, a di ff erence between the size
B segracntyehdqta.ikety ascegﬁtéﬁttasmm%%é withthey " segmenof datal 4: 13 bit
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Iargest conputed difference. 47. “The processor of

at' spgdtnt vhéngiand th & ppriges sgociakdadapthed” kmeanaf yae
the quality and rate information associated with the
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determine whether the plurality of segments of data fit within an available
bandwidth;

select one or more of the plurality of segments of data to be resized based on the
quality and rate information associated with the plurality of segments of data when the
plurality of segments of data do not fit within the available bandwidth; and

request resizing of each of the one or more selected segments of data to achieve

the available bandwidth for the plurality of streams.

39. The processor of claim 38, wherein the processor is adapted to receive at least

quality-rate curves associated with the plurality of segments of data.

40. The processor of claim 38, wherein the processor is adapted to receive at least
quality-rate tables associated with the plurality of segments of data, wherein each of the

quality-rate tables indicates at least one or more quality levels associated with the



Maxi m ze QrTot al k In(T) :=1 Gven rl =R and Qv /Q

+ =w/ +i /or i 1... (/1 - 1) and where n is a total
woobeesoed segnents of data, Qotai is an overBtT/US2008/052497

quality of all the segnments of data, k is a constant

associated with the ith segnmepnf of data, 1lis a bitrate

associated with the ith segnent of data, Ris a tota

avai lable bit rate, Qulis the quality associated with
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associated wth the lsegnment of data, and Wis a

Isvelsrity associated with the 1 segnent of data. 49.

The processor of claim 38, wherein the processor is

adapted to specify at | east maxi numsizes for the
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38, wherei.n the gr%%ﬁ§§or is adﬁ%%e t o _conbi ne d cach
mul t i HEEPA R AMBYNHLBAGERY S B AR A TGV PE? TP cac
6f tht iséBnentslof dHRLatRhOGE&ES R re§fondlndi t81a38lectel 8hE€bMNthE ?ﬁality levels;
processor is adapted to: request transfer of encoded
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[ ZlNGs .1 e st transfer of encoded content for
%%%g%%fggaéé%#gnts of data of the plurality of

segneadripdt tidalua toadf frem@iivtor dansdrtwtces edquaad by afi the
the plurality of segnents of data in res%onse to the

pesgsatsef datspvittnan gmpnt &f 2B ledransmigigaicharyel resources to
9&91312%? .Wﬂgthgf. Bk LRl raivy U8 Qe A GRS Sk Rin 1R KATRME %grtldwidth.

rea e nedi um conpri Si I nstructions that cause
| east one conputer to: receive quality and rate

wWhf or ' uf-al.i .

42 oo TR bRl BRI B bR e SFATROL S, lapfifidsejoct one or
tetesfithe plundiay beseghtratspb be dbwhyizaf whagiie Btus tofhl cfatha

fit wthin an avail abl e bandw dt h; sel ect one or nore
BIHESIY) iGPAITFEsyneasssey daasiddhe pegmants efslatels gesafes dhpn the amount
Bes&flable bandwidth.

43. The processor of claim 41, wherein the processor is adapted to select one or
more of the plurality of segments to be upsized when the sum total of the transmission

resources necessary to send the segments of data is less than the amount of available

bandwidth.

44, The processor of claim 40, wherein the processor is adapted to:

analyze the quality-rate tables to identify one or more segments of data with
subsequent quality levels corresponding to a next best quality level when the plurality of
segments of data do not fit within the available bandwidth;

analyze the quality-rate tables to determine sizes of the identified segments of
data at current quality levels; and

select at least one of the identified segments of data that has a largest estimated

size at the current quality level.

45. The processor of claim 44, wherein the processor is adapted to:



on the quality and rate information associated wth
the plurality of segnents of data when the plurality
w@boosegioent s of data do not fit within the avaPCHOE®08/052497
bandw dt h; and request resizing of each of the one or
nore sel ected segnents of datg to achi eve the
avai | abl e bandwi dth for the plurality of streans.53.
The conput er - program pr oduct of claimb52, wherein the
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I e(ﬁst quality-rate curves associated with the
rality of segnments of data. 54. The
Conputdtéct BhOGF mbrcdationtl REmehBioMdstd to BORSKERH bhdkd on the quality
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sel ected one of the quality levels; sumthe anounts of
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FEf'ssi on channel resources required by all the
segnents of data vvlth an anount of avail abl e
% ans SSi on ch urces to determ(ﬁ et her
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cause Y Fd UESHS Y LH0Te SeRIIGnEc! BReBIaYS Hess 1%1%181 ot tmpac
Rhait@hi thy cOkespOABOFElutal Heesbavsisdnziiel akdigdis.t he sum
total of the transm ssion resources necessary to send
the segnents of data is greater than the anmount of

ayai | ftht BroaREMbtIlm 47, wherein the processor is adapted to maximize an
equation:

Maximize {QTMZ = Zki In(r, )}

i=1

Given Zrl. =R and

i=1
0, /0, =w,/w., fori=l...(n—1) and
Oy, 20y i, fori=1...n,

where # 18 a total number of segments of data, Oz, 1s an overall quality of all

the segments of data, £, is a constant associated with the i segment of data, r; is a bit



57. The conput er-program product of claimb55, wherein

the instructions that cause the conputer to sel ect one
woeoosws®20f the plurality of segments to be reRCHES2008/052497

conprises instructions that cause the conputer to

sel ect one or nore of the plugality of segnents tobe

upsi zed when the sumtotal of the transm ssion

resources necessary to send the segnents of data is
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conput er - progr am product of c¢laim 54, wherein

quedtty axsbeiated Withat” scgrostd of detac Ohmutier nioinswh gotlityrssoorated with

of the plurality of segments of data corrprlse

thﬁs's segmanbnbdath and eatseprididy eswpiatedrwithothe ah sdgpest ofidata.

quality-rate tables to identify one or nore segnents

of data with subsequent quality |evels correspondi ng

#2 a iﬁhexprob%br ofuddiin 38, ndresdin thivepmodeher f adaptedtty spfcify at least

se%msnts. of 3} g} it ] (tihl n the avail abl e

BRIt Res fondiqsplecte ée%ﬁ}?% T4te tables to

determ ne sizes of the |dent|f| ed segnents of data at

rre qual it vel s select at |ea ne of the
g@ent EF? E@C%@%%&Fﬁ%m’o?g o ’é?“% tPTPASSCA 1 %@a@ﬁﬁo combine
it B £6at8 bEhe@borhbfs 6EEdtE Bl erAYtibl brligkel . 59. The
conmput er - program product of claim 58, further

corrprl Si ng i nstructions that cause the conputer to:

;‘f%t er fFhQ o\e&%mfrcléiﬁgﬁ;ymb@élﬁ fhe 3 ccS&H e teﬁftodat a

Its wthin an aval andw u3|ngt e slze of

t he selqecit édndegufentodsd cdatcat fot thdsegmaints etjdenatclocted fdry
| evel ; and select one or nore additional segnents of
B329% 0 be resized based on the quality and rate

i nf or pRtibR@ RraRFSAS &E@&d"é‘oﬁﬁnﬁ 138 r@dhdthidls 's@%ﬁ”n&fts SCONEHL e
of data when the plurality of segnents of data do not

plutality phsegmchis odafal gtd e bandvvl dth. 60. The
{ t
ot r et SRR PR e ERUEY & s Ehrirdagpagonse o

ﬂq@rreq&gtst he plurality of segnents of data conprise

i nstructions that cause the conputer to: analyze the
quality-rate tables to identify one or nore segnents

of. dapaompufersbaesayreduc ftﬁ'p'rédéssh@%’ 8loftalCAAELEROEShMing:

to a next best quality |evel he plurality of
s egehtempiteyppdabdomaaiunt ¢ampgisiis instrusélons diat egybeat least one

h; conpute, for each of the segnments of data,
g&aﬁw?rg%)ence bet ween the size of the

receive quality and rate information for a plurality of segments of data
associated with the flows of digital multimedia data;

determine whether the plurality of segments of data fit within an
available bandwidth;

select one or more of the plurality of segments of data to be resized based
on the quality and rate information associated with the plurality of segments of
data when the plurality of segments of data do not fit within the available
bandwidth; and

request resizing of each of the one or more selected segments of data to

achieve the available bandwidth for the plurality of streams.



identified segnent of data at a current quality |evel
and the size of the identified segnent of data at the
wauieseoeent quality |level; andsel ect at | east PCEUST008/052497
the identified segnents of data that has a | argest
conputed difference. 61. The gonputer-program product
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conmputer to select one or nore of the segnments of data
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Sdgaeatsirsiagh. on the anaIyS|s 62. The conput er - program
product of claim®6l, wherein instructions that cause
the conputer to select one or nore segnments of data
shat Ry ordpiltesiogAPpdHuGlof cHRAGY, Wherdkhé tnétraétidnl ehat cause
correspondi ng reduced sizes conprises instructions
theompaies ¢o teheive @tnlp@ﬂt drality apgsaterinfermation go@piigay instructions that
u)&/\ me %ngr?etr % recilve a?],azlst qﬂfhtg ét% Bg?s;a%rs]&ﬂgecgfxtlt{é%ei plurahty of

mgmza@fs dfdasggheniseaoh oflteajualdyotatd tablss Aidicaieg kalechst one or more
quality of all the segnents of data, 1 is a constant
aquadite [exels gssaetatedowigh thercoseypaingseemet of detaiaad sizps of the

&%%§?9§§@§ gghgfﬁ@(ﬁgﬁyq%gilegnent of data, Ris a

ava| It rate s the quality associ ated
W th 1segnent of data, @ _mMmis a mninumaquality

§ssoc T é g&nﬁ%%ﬁ%&g%ﬁr%ﬁgﬁ%tf cf%ﬁrn %ﬂt \@h?rgglfqh%%}sjgﬁct%s that cause

pri ori y as Ségiren
theeompuey tedetpnaging whethed tlfetplmfahgd aisoprndnts whédte finwithin the
instructions that cause.the conputer to request

?\é’)élﬁé chgneyidihiridier enpriipes BigHRrioss grat gatsy ﬂtﬁ‘oc‘r%trnugf‘ééo
i NSt T YGLIHARS o Qﬁt)ulﬁﬁf%%ﬁ 1556 gp&ﬁh@%reﬁ&ré@@%%&ésx?@tto send each

| east maxi num si zes for the selected segnents o
ditha s€enthet cta(ba’ﬁpillh@mzqzsmmglemnnﬁmgdu atselotted ba¢ of th2 quality levels;

further gonprising. instructi hat cause the
computsP (GRS Aarniss BT AaL RSO BE o sag ety Bt
S RnQVSTdaf; REJ 1 0d Of

compare the sum total of transmission channel resources required by all the
segments of data with an amount of available transmission channel resources to

determine whether the plurality of segments of data fit within the available bandwidth.

56.  The computer-program product of claim 55, wherein the instructions that cause
the computer to select one or more of the plurality of segments to be resized comprises
instructions that cause the computer to select one or more of the plurality of segments to
be downsized when the sum total of the transmission resources necessary to send the

segments of data is greater than the amount of available bandwidth.

57.  The computer-program product of claim 55, wherein the instructions that cause
the computer to select one or more of the plurality of segments to be resized comprises

instructions that cause the computer to select one or more of the plurality of segments to



time. 65. The conputer-program product of claimb52,
further conprising instructions that cause the
we@upeweo t 0o: request transfer of encoded contRCI/USNS/ 052497
the segnents of data selected for resizing; request
transfer of encoded content fg@y remaining segnents of
data of the plurality of segnents of data; and receive
the content for each of the plurality of segnents of
g@ﬁﬁ’sde@ Wl?e%ﬂﬁ@&ﬁn taltdFehd @A sfon @@)ur&s eSOy t@fend the
encoding a flow of digital nultinedia data, the nethod
mmmt@frdgta la@@ﬁlaatthergn@nge@mhablafbadéwmiﬂnf the flow
with at least quality and rate information; and
sending at least the quality and rate infornmation
a8socilht ecatnwttthpmg@nsm@deﬂtof ofaird &¢ awhgreinmmittucpbesthat cause the

roc ssin The nethod, of,.cl ai m 66, her
SRR Rectiin o) Aot SLBR PR o SRR b Ghngise .

ﬁﬁﬂu&&i@%a@%ﬁd@@tﬁé‘&mﬁﬁ%ﬁ&t of data with one of a

plurality of quality-rate curves based on the

anal ystadyzegBe queidy-tre RO &0 idsniafyrans or nighe pedmrengseqfdlapgwith
Qubs%;fu%%{ %%alilf S%" | {%es% 1[1? %o_ a lé xft 8L g&%vhl?tgslévoeggfa gw: plurality of

Wg‘iﬂ'@:ntshﬁ daegieidt fiofvitat the a@ﬁlablﬁiﬁlnﬂﬁfidlhrd of cl ai m 66,
wherein sending at least the quality and rate

i nf or MrALYZSHhe auAbitY-58Q tablas de Agfemming sigat offhe uiﬁrltlﬁ@d yegments of
HQQ%&@&%@ ﬁtt}?%vké‘fstihthe segnent of data, wherein the
qualty-rae l'e indicates at | east one or nore

gual i sofedt etvlehs @as of thatidahtified kegnimntsegluenthatdfas ddageatretimated
sizes of the s 9[ nt of data at each of the quality

plag d the C"Fﬁem*ﬂﬂg givﬁbd of claim®69, further

conpri sing: analyzing content of the segnent of data;

and sel ecting one of a pluraljty of quality-rate
&%r vedhe gﬁmplﬁgr gr@gﬁlghprogpctd)épgmg a8 e@lrther comprising instructions that

cause the computer to:

determine whether the plurality of segments of data fits within an available
bandwidth using the size of the selected segment of data at the subsequent quality level;
and

select one or more additional segments of data to be resized based on the quality
and rate information associated with the plurality of segments of data when the plurality

of segments of data do not fit within the available bandwidth.

60. The computer-program product of claim 54, wherein instructions that cause the
computer to select one or more of the plurality of segments of data comprise
instructions that cause the computer to:

analyze the quality-rate tables to identify one or more segments of data with
subsequent quality levels corresponding to a next best quality level when the plurality of
segments of data do not fit within the available bandwidth;

compute, for each of the segments of data, a difference between the size of the
identified segment of data at a current quality level and the size of the identified

segment of data at the subsequent quality level; and



on the analysis of the content; and generating the

gquality-rate table associated wth the segnent of data
wa@giongotobe sel ected quality-rate curve. 71. TheCTES$19081052497

of claim 70, wherein generating the quality-rate table

conprises : conputing the sizgs at which the segnment

of data can be encoded; and determning quality levels

associated with each of the sizes using the sel ected

qual i Efedt 8t Rag¥hY 8f thah@in@ified Samien® off 3 MbEHds ) arlg8i @bmputed

is separated froma neighboring quality |evel by a

didigrdncy. i ncrenent. 72. The method of claim 70, wherein

generating the quality-rate table conprises: conputing

a plurality of quality levels at which the segnent of

tht a thachepweacpovedm plodnaioh ckanR2pWherhm igstalctibys that cause the

| evel s are separated from nei ghboring quality |evels
BB GRQISFIES R e of e e PrAaky rming 1dyepigtighs that cause
tleofpderd;: of data at each of the quality levels
using the selected quality-rate curve. 73. The nethod
of cl aiatyzsghe qualithard wenprargiahen asseeiaied iwidh the phigaldy of
0 d I t the quality and rate infornation
%@g%ﬁgégg%HVﬁﬁﬁ the segnent of data; and sending at
| east sdiue tigpualei dr Yynax8 Sedn@dngs dffaey that Ha®d ads&soehaire éf Whidet in
t he segnent of data for nmultiplex processing in
Aedisnplsthe eQrreshandipg trdggcd srzes brspd apethmaeplptis-cl ai m 66,
further conprising: receiving a request to resize the
segnent of data; and resizing the segnment of data in
p2s pohbecerspytereprogeriodyd of Tliem bt Whercwfingugtignsythat cause the
.sing: A r t - -
LR S o REITBAE S iord SERAHATE e FRYERL o st A BARA S pct i
lngite enthe pdrrdspondihg radasddzeeb ssegipeinds inftrudabas thar cause the
mul ti pl ex processing in response to the request. 76.
POMPIHPIAP ARAXENZG AN SABYMINNG a fl ow of digital multineda
data, the apparatus, conpriysi ng: a content
cIassMLh@akg% ﬂgpdg;QiHM@ﬂ>associates a segnent of
data of the flow wi;Th at |
i nformation; and
Given Zrl. =R and

=1
0, [0, =w/[w, fori=1l..(n-1) and
Oy 20; i, fori=1...n,

where 7 is a total number of segments of data, Oz, is an overall quality of all

east quality and rate

the segments of data, £, is a constant associated with the i segment of data, r; is a bit
rate associated with the i” segment of data, R is a total available bit rate, Oy is the

quality associated with i segment of data, O, _. is a minimum quality associated with

the i"™ segment of data, and w; is a priority associated with the i segment of data.

63. The computer-program product of claim 52, wherein instructions that cause the
computer to request resizing of the selected segments of data comprises instructions that

cause the computer to specify at least maximum sizes for the selected segments of data.



an encodi ng nodul e that sends at |east the quality and
rate information associated with the segnent of data

wo 2008098020 pl ex processing. 77. The apparat us OPCT/USI0N$/052497
76, wherein the content classification nodul e anal yzes
content of the segnent of datg and associ ates the
segnent of data with one of a plurality of
quality-rate curves based on the analysis. 78. The
gppar ahdl &ﬁﬁuty-gbg}aypmw&r&miﬂq ke, RHediMehriRth&ructions that
sends at least the quality-rate curve associated with
thiee fegopputasto gembine roiltimedia ditp of drewsgoents pAdata Peer a period of
]nFrein t he encodi ng nodul e sends at |east a
quglity-rate tabl e associated with the segnent of
data, wherein the quality-rate table indicates at

ast..pne or nore quality |levels _gssociated wth the..
b8 grrebe P ab BRdCpiottr of “FiE SZoRRBHF S oGibriinggerions thar
eagd tRfcohiptdya! ity levels. 80. The apparatus of claim
79, wherein: the content classification nodule
anal yrggest bangpn ofsheeded contgreior thefscgments ahdate e¢leeted for
e.of a plurality of quality-rate curves for the
%%6%%%t of data based on the anal ysis of the content;
and f tqube tragemsf cabodkdapaadent for adthihiag 8cdréms oBddtO6f the
generation nodul e generates the quality-rate table
Blsdity af wgmepisiof da@: ¥¥ynment of data using the sel ected
qual ity T '
whor el SRR EHIPIR L A EBRRNRL WP Rinchl BB Elhn sewponse 1o
thededuwestsonput es the sizes at which the segnent of data
can be encoded and determ nes quality |evels
associated with each of the sizes using the sel ected
golal i Aymethdbe forehv@lingvn oeiof dgathmattichdtda datal thé ynethedel s
is separated froma neighboring quality level by a
ERIAPIYRE i ncrenent. 82. The apparatus of clai m 80,
wher ei ‘ . ! . .
odul & gt Keriof] St B AL SR ENRy 2 B
thenstigneantd of data can be encoded, wherein each of

the qual,it evel s are separated fr.om nei or..n

qual DI RRSEE 8l uRrd S TahRY At Sl U srgnent of
bhe rei R@tiplex phsecgggrent of data at each of the quality

| evel s using the selected quality-rate curve. 83. The

apparatus of claim 76, wherein the encodi ng nodul e

6BCEI YRS nRHOABYERIm 68, fSME: &mprRAft the quality and
rate information associated wth the segnent of data

and analyzing content of the segment of data; and
associating the segment of data with one of a plurality of quality-rate curves

based on the analysis.

68.  The method of claim 67, wherein sending at least the quality and rate
information comprises sending at least the quality-rate curve associated with the

segment of data.

69.  The method of claim 66, wherein sending at least the quality and rate
information comprises sending at least a quality-rate table associated with the segment

of data, wherein the quality-rate table indicates at least one or more quality levels



sends at least the quality and rate information

associated with the segnent of data for nultiplex
wWEe@ses®2Ng i n response to the request. 84. ThBCT/US2008/052497

apparatus of claim 76, further conprising a resizing

nodul e that receives a requesggto resize the segnent

of data and resizes the segnent of data in response to

the request. 85. The apparatus of claim 84, wherein

h436ci81E AGihNAc SN of SALANESz& JTERULSIchCofl daB 88N of the

content for the resized segnent of data and sends the

gaiitelvelsor the resized segment of data for nultiplex

processing in response to the request. 86. An

apparatus for encoding a flow of digital nultinmedia

dat a, Thhmethodaf atairs 68 ofupthes¢angprisrezans f or associ ati ng

a segnent .of dat the flowwth at |east quality

and r%ﬁ%¥?9ﬁ%¢ﬁ%€?gﬁ?égﬁﬁe ?ﬁgmf%FPsending at | east

t he quaddtiny oaPdf & phuBalith bOfIRiy-Plc BHSOEToRtIRG Wb df¥8ta based
! ¥ : ¥

segnment of data for nultiplex processing.87. The

ap preanlysis of thel eontenBendwher ei n t he neans for

assocj ati S nt of e. n f a .

oo O PR bl ER SRl i e

plevt@l quayityefataeale.t y-rate curves based on the
anal ysis. 88. The apparatus of claim87, wherein the
sendi ng neans sends at |east the quality-rate curve

ABSOCTRE ARtHO IO clahtf 79 e@hEBIn Rheah@theqRialitih@tcaRPBIcaimpises:
of claim 86, wherein the sending neans sends at | east

a quafemputingtthe sizes ab whddulBp aegsaeniof fate ke beegpreaed; end

dat a, 2] ld ty= T abl g | ndi -

22, SRR BT LS AR SR Rl gl

gegitpnite ofirveatlieraindtash gtthe qhalithéveBgsomsaplaraddd fleha righboring

each of the quality levels. 90. The apparatus of claim

genlity ey plddie ARt HSFEeSr associ ati ng anal yzes cont ent

of the segnent of data and selects one of a plurality
uality-rate curves for the segnent of data based

of ¢ ! ) 2 .
6h t héhamsathpdiod claim7RewbeRtngloncrating the g Wrratcoaple icomagses:
means - - -
w th PRyl B B L AP o T AR i
cqualded, ywlreadie cadhrofehe Qdalitylleclaprasepirateddfont haghb@bg quality

erein the generating, neans conputes the sizes at
evels by a quality increment; and

determining the size of the segment of data at each of the quality levels using the

selected quality-rate curve.

73.  The method of claim 66, further comprising:

receiving a request to send at least the quality and rate information associated
with the segment of data; and

sending at least the quality and rate information associated with the segment of

data for multiplex processing in response to the request.

74. The method of claim 66, further comprising:
receiving a request to resize the segment of data; and

resizing the segment of data in response to the request.



whi ch the segment of data can be encoded and

determ nes quality |evels associated with each of the
WGERmem9wsl ng the selected quality-rate curve, BIBDS1008/052497

each of the quality levels is separated froma

nei ghboring quality level by g quality increnment. 92.

The apparatus of claim90, wherein the generating

nmeans conputes a plurality of quality levels at which

the segoRRihoRlordnlA 7aafriner &MenRdad: Wherein each of

the quality levels are separated from nei ghboring

qual i tegeivinged rsqisst @ tearafer contemidpete nesizddegoewaiidaiesand

the sjze.of . the seqgnent of data at ch.of the qualit :

| over shflufnint PRuSTETEt st fedt oLRER Gl olitBig HRidchotne in

appafsatdithe@équektai m 86, further conprising: neans for

receiving a request to send at |east the quality and

rate information associated with the segnent of data;

an dWh@heipPark i€ fSendbdifg AERMSOSREIES ndlitihE#s Hatah@e apparatus

quality and rate information associated with the

sxgpeiggof data for nultiplex processing in response

to the [aAHERLsiaRAiont NGy ARRAN ALESRL s CLALI B gad BEINGTow with

conpri sing: neans for recerving a requ O resize

ttheass ggNindfatdmf@mameanmdf or resi zi ng the segnment of

data in response to the request; and wherein the

sendi Mycrredhs medk thabipndnit least theriwaliising apfe dnfgrrastionof
. 1 H . . f
oAttt b SRR B R B CERL

processi ng at a, processor being
adapted to: associate a segnent of data of the flow

.t h . . e '
A, Yt G Ay RPN S e antyes
sager Rl thefscgat@ dfdaa amdlakioplaes thpganahtist dabwitlbac of a plurality

processor of claim95, wherein the processor is
Al iBEratocurserdasston BsBHYSISf t he segment of dat a:
and associate the segnent of data with one of a

glurality of quality-rate curves based on the
hal y$heapmratusofcliimotie sdgreintheengedingmodplssprdsit {agst the

] i : t the quality-rate
B a0 AR PRS0k o 8R! 02 Y55, The
processor of claim 95, wherein the processor is
apt f.. S lity-r |
28 0c o SR o CRE bl e shadfl R st teas o
Gty -tate tadlccask@dddted with the segment of data, wherein the quality-rate table

indicates at least one or more quality levels associated with the segment of data and

sizes of the segment of data at each of the quality levels.

80. The apparatus of claim 79, wherein:

the content classification module analyzes content of the segment of data and
selects one of a plurality of quality-rate curves for the segment of data based on the
analysis of the content; and

further comprising quality and rate information generation module generates the
quality-rate table associated with the segment of data using the selected quality-rate

curve.



indicates at |east one or nore quality levels

associated with the segnent of data and sizes of the
waeegswyi2of data at each of the quality | evel sPCBBS20081652497

processor of claim98, wherein the processor is

adapted to: anal yze content ofg the segnent of data;

and select one of a plurality of quality-rate curves

for the segnent of data based on the analysis of the

gont ek algﬂ?atﬁi@mﬁh%d, B IH N Gt d kAR lifformation generation

associ ated with the segnment of data using the selected

medhlictopmpates thamzes al @bich Tiesqgnmeoesisdita o belcacpdedgind determines

ST RLESER b SRS b BB g -
datRIMEaE ofthrl qublityl lewsd & sassaed absch Wéigkbogiaghuellityli®el by a
sizes using the selected quality-rate curve, wherein

gwhy Brcranma@t.qual ity levels is separated froma

nei ghboring quality |level by a quality increnent. 101.

The processor of claim99, wherein the processor is ,
&dapt Ebe appardengfialaimed® mierdin thy quplitygar iraty infespeqtipnegeneration

e .of ~da b NGO, r el c
BPAT OB RRS ATRR St B S S S E el ERE U BT
entaled, ywHe@al e kschlyf tie quidity Leyels Aey RpBated faondnelghisormgngality
the size of the segnent of data at each of the quality

leacleiby aypphly ipsremsl andidstrrrpinang thy sizgoé thaegmentiqyslatapy gach of
ﬁ%%%gﬁtg%ve?; ust (‘gafh@saécteéf\g&[lﬁ#.?attg heRrocessor is
adapted to: rece edues

Ive ar to send at |east the
guality and rate information associated with the

gne : . : lity.
500 hy Sl oy 008 Bt BTl B e
$coid amidabtithd gxalipy extemisd inforinatioe syodiaed twitht the s¢gdapne 8t data and
103. The processor of claim 95, wherein the processor

vandy aalpess tho pralipvendira's TnloFmfiRastssecitpwithdh yrgmsaigieiafa for
?ﬁhﬂﬂé &o@%@nggih%ﬁﬁkgﬁ)ﬁgg i of data in response to

e request. e processor of claim 103, wherein
the processor is adapted to: receive a request to

ORI R
raghitdt pd exizp tlecegmientgpfidata and resizes the segment of data in response to the

request.

85.  The apparatus of claim 84, wherein the encoding module receives a request to
transfer content for the resized segment of data and sends the content for the resized

segment of data for multiplex processing in response to the request.

86.  An apparatus for encoding a flow of digital multimedia data, the apparatus
comprising:

means for associating a segment of data of the flow with at least quality and rate
information; and

means for sending at least the quality and rate information associated with the

segment of data for multiplex processing.



response to the request. 105. A conputer-program

product for processing digital video data conpri sing:

w@2@enpueer readabl e nedi um conpri si ng i nst r uckE€DNS2008/052497

t hat cause causing at |east one conputer to: associate

a segnent of data of the flowgvth quality and rate

i nformati on; andsend the quality and rate information

associated with the segnent of data to a nultiplex

gppPar ahdigppatddfs of MENCHTRHRYN QRN ¥R Q8 éedin@fansl f’ésr&)ntent

105, furt er conp r|S|ng i nstructions that cause t

@f)tﬂip segment of data ancy 2ss0¢iaies distscpmentiyd degmgnencodt adzituahty of
oci at of data with one of a

Al PO C LB b o BRRLYSBL v based ont he

anal ysis. 107. The conputer-progran1product of claim

ég i@greln i ns ﬁuct t ha cau e the cong t? 4%

nd PRIGLEUY C?jﬁ‘a |t CHHY a?F% PRSP gt (east the

@ﬂﬁ§kﬁ@émh@%&b@ﬁkhQﬂﬁlﬂ@@&yﬁ@ﬂ%@d&@e conputer to send
|'east the quality-rate curve associated with the

segnent of data. 108. The conputer-program product of

gd ai Mr0Bypathed & dlaih Y, WhetdiP R Stil'ﬁﬁh fRESEchlEat least a
conput er to send at | east the qual |ty and rate

fludlidy-rede fabhe ase@mﬁﬁéwsthlthﬁssqgmnt oindata, wdicresa theajup hig-rate table
C ter,.tq send at e, tabl

SERRIEN &l e ke o BTRCTe B ok THE bRy of dut and
Siga dfttie §cahint afdaga dtndiicat B8 qadlity &agls. one or nore
quality levels associated with the segment of data and

sizes of the segnent of data at each of the quality

b@vel$he%ﬁﬁwmﬁm&yggﬁpy1er-progran1product of claim
108, further conprising instructions that cause the

co rrp uWéﬁreththe areangfﬁ@ agsontaEing aflyzeh émste@mé e sepmgat ef; data and
ur a al i t [ a
nt

§ecl)?ct% ne (%I a (iura{lgl (%fa q&’labtg-ra ¢ cu¥ves for §s¢ 0% gata asteﬁ on the

€ Sse pbased ©on

eyt thasshtgenaidat e t he quallty rate table
associated with the segnent of data using the sel ected

q ual i fyithehe@nRiifiRemeansgor gHsTasiBeahr erliprids Bhicpswgipted with
e sCLALNoF ARk RS RL L1dRRE AGH- QRS hat cause the

91. The apparatus of claim 90, wherein the generating means computes the sizes at
which the segment of data can be encoded and determines quality levels associated with
cach of the sizes using the selected quality-rate curve, wherein each of the quality levels

is separated from a neighboring quality level by a quality increment.

92. The apparatus of claim 90, wherein the generating means computes a plurality of
quality levels at which the segment of data can be encoded, wherein each of the quality
levels are separated from neighboring quality levels by a quality increment and
determines the size of the segment of data at each of the quality levels using the selected

quality-rate curve.

93. The apparatus of claim 86, further comprising:
means for receiving a request to send at least the quality and rate information

associated with the segment of data; and



conmputer to generate the quality-rate table conprise
i nstructions that cause the conputer to: conpute the

WG ewem9seo whi ch the segnent of data can be enchdBUS2008/052497
anddeterm ne quality |l evels associated with each of
the sizes using the selected giuality-rate curve,
wherein each of the quality levels is separated froma
nei ghboring quality level by a quality increnent. 111.
The cQRBlEhe BERBKAMLRTAdHEL at RlasCthalyMI%P Ind WS@bihation
instructions that cause the conputer to generate the
grsadipted widtthe segiment obdrde farenuliiplex prackssing inhetpossatedhe request.
the conputer to: conpute a plurality of quality |evels
at which the segnent of data can be encoded, wherein
fhch dhe aprarausadf daym &y éirtheacempegpagat ed from

nei ghbor i uality levels by a.,quality i.ncrenent; and
et or MO IPREE I8 e NG e I Be el 34e- each of
the quahst for F@MA Sthe Sédenk BEd S ekl fshs8 At boquedt gad
curve. 112. The conputer-program product of claim 105,

f ur t hehergontbe seridarg magsmaeds wntent Fathargsiged sdgment of data for

0 e Q.. receive a request to send at |east the
%ﬁgﬁﬁ%§&gﬁaﬁpgte i nformati on associated with the

segnent of data; and send at | east the quality and

te iinformation associ ated, wth .the,segnent pf. data )
g © PRl BT RE S i kP ehdang SR Ror Brjpe didbred o
113.  dfscisenndt@entifAataatiny Ak Gtithafuality2dn@rd@%nformation; and
further conprising instructions that cause the

conpusdad thogqualise and ateinfasmgben agsecipled widh the scggaghahdata to a

X resize the segnent of data in response to
?ﬁgqﬁéﬁﬂgggﬁmll4. The conput er - program product of

claim 113, further conprising instructions that cause

e C uter to:-receiye,a request to trans r'content
bar T REPHE s TR Supr L M Frbce brld AR o 0T o]

for thealyRsoard: sRBeBdimat oflédta dhar nmul ti pl ex
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associate the segment of data with one of a plurality of quality-rate curves based

on the analysis.

97.  The processor of claim 96, wherein the processor is adapted to send at least the

quality-rate curve associated with the segment of data.

98.  The processor of claim 95, wherein the processor is adapted to send at least a
quality-rate table associated with the segment of data, wherein the quality-rate table
indicates at least one or more quality levels associated with the segment of data and

sizes of the segment of data at each of the quality levels.

99. The processor of claim 98, wherein the processor is adapted to:

analyze content of the segment of data; and

select one of a plurality of quality-rate curves for the segment of data based on
the analysis of the content; and

generate the quality-rate table associated with the segment of data using the

selected quality-rate curve.
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100.  The processor of claim 99, wherein the processor is adapted to:
compute the sizes at which the segment of data can be encoded; and
determine quality levels associated with each of the sizes using the selected
quality-rate curve, wherein each of the quality levels is separated from a neighboring

quality level by a quality increment.

101.  The processor of claim 99, wherein the processor is adapted to:

compute a plurality of quality levels at which the segment of data can be
encoded, wherein each of the quality levels are separated from neighboring quality
levels by a quality increment; and

determine the size of the segment of data at each of the quality levels using the

selected quality-rate curve.

102.  The processor of claim 95, wherein the processor is adapted to:

receive a request to send at least the quality and rate information associated with
the segment of data; and

send at least the quality and rate information associated with the segment of data

for multiplex processing in response to the request.

103.  The processor of claim 95, wherein the processor is adapted to:
receive a request to resize the segment of data; and

resize the segment of data in response to the request.

104.  The processor of claim 103, wherein the processor is adapted to:
receive a request to transfer content for the resized segment of data; and
send the content for the resized segment of data for multiplex processing in

response to the request.

105. A computer-program product for processing digital video data comprising:
a computer readable medium comprising instructions that cause causing at least
one computer to:

associate a segment of data of the flow with quality and rate information; and
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send the quality and rate information associated with the segment of data to a

multiplex apparatus.

106. The computer-program product of claim 105, further comprising instructions
that cause the computer to:

analyze content of the segment of data; and

associate the segment of data with one of a plurality of quality-rate curves based

on the analysis.

107.  The computer-program product of claim 106, wherein instructions that cause the
computer to send at least the quality and rate information comprises instructions that
cause the computer to send at least the quality-rate curve associated with the segment of

data.

108.  The computer-program product of claim 105, wherein instructions that cause the
computer to send at least the quality and rate information comprises instructions that
cause the computer to send at least a quality-rate table associated with the segment of
data, wherein the quality-rate table indicates at least one or more quality levels
associated with the segment of data and sizes of the segment of data at each of the

quality levels.

109. The computer-program product of claim 108, further comprising instructions
that cause the computer to:

analyze content of the segment of data; and

select one of a plurality of quality-rate curves for the segment of data based on
the analysis of the content; and

generate the quality-rate table associated with the segment of data using the

selected quality-rate curve.

110.  The computer-program product of claim 109, wherein instructions that cause the
computer to generate the quality-rate table comprise instructions that cause the
computer to:

compute the sizes at which the segment of data can be encoded; and
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determine quality levels associated with each of the sizes using the selected
quality-rate curve, wherein each of the quality levels is separated from a neighboring

quality level by a quality increment.

111.  The computer-program product of claim 109, wherein instructions that cause the
computer to generate the quality-rate table comprise instructions that cause the
computer to:

compute a plurality of quality levels at which the segment of data can be
encoded, wherein each of the quality levels are separated from neighboring quality
levels by a quality increment; and

determine the size of the segment of data at each of the quality levels using the

selected quality-rate curve.

112.  The computer-program product of claim 105, further comprising instructions
that cause the computer to:

receive a request to send at least the quality and rate information associated with
the segment of data; and

send at least the quality and rate information associated with the segment of data

for multiplex processing in response to the request.

113.  The computer-program product of claim 105, further comprising instructions
that cause the computer to:
receive a request to resize the segment of data; and

resize the segment of data in response to the request.

114.  The computer-program product of claim 113, further comprising instructions
that cause the computer to:
receive a request to transfer content for the resized segment of data; and
send the content for the resized segment of data for multiplex processing in

response to the request.



