WD 2004/ 088891 PCT/ US2004/ 009305 1 SELECTI VE VARI ABLE

RATE ENCODI NG TO REGULATE DATA FRAME Sl ZE Rel at ed
we\ppkiogsspi ons [ 0001] The present applicati on cPEi/Ig2004/009305

priority of U S. provisional application Ser. No.

60/ 458,983 filed March 28, 2003 entitled "Sel ective

Vari abl e Rate Encoding to Regul ate data Frane Size,"

i ncor por ated herein by reference. Fi eI d [ 0002] This

i nve
constrai nemnne ﬂ}%@‘i‘ﬁ%} ar gggolgﬂrgeln]%ATE

to vari abl e encoding BEA'P'A%‘RAMEOSIJZEdat a for
transm ssion over a communication channel. Background

[0003] Channel s are defined paths for carrying

SI&?a?e App(ﬁrg Onel S may conprise radio frequency

channel’s %l cal channels, wired channels, or ‘any

otfoe01] rrae bresmiu iapplication daims )pnoﬂ@tcﬂ" U. Shﬁmmeioﬁall appBeatiot ISyr. No.

OB SBT SN ERE e 2007 FHEREEY SHBbROYRERI My, Encoding o

t Rgslaiesatadamd Sike,  ¥RbipbtdahertBPbyief@ence0Npr essi on
nmet hods. Accordingly there is need in the art for

apparatus and nethods to process data that will be
trg)igm tted over a finite capacity channel. [0004] The

terns frane and data franme are used synonynously
hdP@)2} Thiprigvepdemelaips éo data gnqeding frareqaea%tyrcenaﬁ@wdtcbannels and in

?aﬁfcultap eﬁlﬂrﬁinﬁéﬁf@toq}canglﬁé BndoaRiRE dRAQONG&IIAY fR transrmsswn over
able rate encoder. Gven the Ssane Input, a full
ratcenmnmmumgchmmell produce a data franme on the order

of twice the size of a half rate encodi ng. Accordingly
the size of a frane and the rate of an encoder are
erahkgrevadi to identify the si ze of data franes produced

e en
D fode KRAER s, hetlrRa FREL R oy ey RRR iy Bopmprse radio
f feuency Ichbrnaélls toptnﬁa‘l clitmhéls, wirealrohsnnelspor ail@ dthey path, which can carry
ri abl Ee s illustrated. The t hod
fud ?FF I ba‘? W‘i‘JWBH’ins?a%leyhe% CUVAY P y‘meove the

d%hﬁzeftioﬁ@%hmb’ls RCOURNcebdddtd) BefOr! ttanPRizki6d,» for 8L by Spplying
a first data franme of the plurality_ of data frames, to

b&OmREESH MR- iAreerdingly thete 2otsad beBe eyt for apparatus and methods to
Pg&%@%ﬁ%ﬁ%ﬁ 8 transmitted over a finite capacity channel.

[0004] The terms frame and data frame are used synonymously herein. The term rate,

as used herein is used to refer to the size of data frames produced by a variable rate
encoder. Given the same input, a full rate encoding will produce a data frame on the
order of twice the size of a half rate encoding. Accordingly the size of a frame and the
rate of an encoder are both used to identify the size of data frames produced by a

variable rate encoder.

SUMMARY
[0005] In a first embodiment a system for creating a data packet from a plurality of data
frames provided by a variable rate coder is illustrated. The method includes
determining a maximum size the plurality of data frames may occupy in the data packet,

accepting a first data frame of the plurality of data frames, to be incorporated into the



2 data packet, fromthe variable rate coder,
determning a size the remaining plurality of data

WO c@a®8ssaRy occupy i n the data packet, and pr oRCTURZPOH009305
maxi mumrate to the variable,rate coder dependent on
the size the remaining pl urallty of data frames may
occupy in the dataélﬁglacket [ 0006] . I n anot her

e IBG IRt from ey gate epdshtdetrgininingad 26 e Kemaiping plygality of
Plddfaddrirhds 191fay odéip? ih rtﬁ@%ﬁtapﬁagyétd% vRinG2S InARiBuh 3h8 to the
coder is illustrated. The systemincludes determ ning

a vauslerigie spdep dpmid@t wnghe slye dfe meiminer plarabitynefydast frapes may
[ accepting a first data frame of
t%é&%?d?gfefatagq%@gat a frames, to be incorporated into

t iﬁ@OOGQH&t anq:u]m lkeatbodifnenina sysenv ﬁlrimltleg nake mokigifiom a plurality of

det er n|n a erage.size for.the
pl%ﬁtra al g’-fo 131 g@%yf & g%%llet Rt SR 18 6@ ?‘n eglgats%ftem includes
p aleﬂeﬁhmlrfgalr maxigud size mnbammmy ofdata ﬁ@ﬂiﬂﬁmlayl gcoap e inatfe data packet,

si ze oftere ni n a atafr .

o Cecais b A caharme e Burily o G, fapdh 8 B Feofptaigd into the
| Gagtpaciag iﬁfr@ﬁieﬁzuﬁiiﬁle eefeder ﬂétBiEmmﬂQ dn BV @¥detiRGoPthe remaining
maxi numrate to the variable rate coder based on the

c SHFAIY S flaty itpes) thptymay serrey therdeainaehet foraipg tapRrpRsFison by
C bBinpatkilg d¥8rage Mﬁ’é oAl RuhAif PIASRYRF d!lt§ frafnleg ey 5&559 in the data
The system i ncl udes accepting an’init dat a

t GAPE! it sy prsrage ssirei 9ft 2 least gng arewroaw q@defbl fremef mshpltomhng a
\V; in the
daratRim P IhELMDR AP AR B BARE ORI, 0 oted

i HQQ71 bre avether émbadimény red bysteny $om gonttlodlingpa vveriable ate niongder is
' ql&sggtﬁg ?trl;ﬁen g&%gr% %c]‘tilaesda%eg%;ﬂé nr? %mtha(:f dg'tlér%r}aa%egﬁ)?nbe 1%%0%’)&9{& into
f ardatafeanwarundle| foru deowesder, abtehhmﬂgl lghestchapadel rainbias in the data

050538 oL B R Bl B A bR o

t h@ndhing MR tealata bindle e kiétuﬂnﬁﬁe thie eh@@han@w ﬁér the remaining packets

illustrated. Thesste |nc agcept an input to

¢ Ao SRt axinmp Yot gt tilr‘e%sheaaﬁvaﬂable rate less
amqgeq@a}mes@faméu%@g the conditioned input to a
variable rate coder, form ng data frames at a maxi num

r 34008 Iinepodish emBedimaf 2 fyate &@rﬁﬁmgraawerbta% aill Paget e cellular
r @éléph%e tib %ﬁ’sﬁiaédf r %H@%yﬁaﬂ &Hﬁd&"&é&% f25R tg the cellular
available for a data franes. BRI EF SCRI PTI OF THE
DieAGRhRES qooélagl}lngtﬂ@ mp@ts@mommm oseyiding thej ¢andisionesd gut to a
[ t fj e e .

i gaﬁéﬁﬂf :Ilcré}&? Sdolﬁ e 3131# Iggt?rfé%g%sn i Bg Xei{lxlnﬁllﬁ Jt‘af: a%ﬁ &)‘ﬁﬁolhng the
t magingromate bhsed tonehelratanpintys dataiftames ard Sreemmant of space available

[ %rrl{dagﬂrg? generally indicate identical, functionally
ar and/’or structurally

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The present disclosure is illustrated in conjunction with the figures in which
reference identifiers identify corresponding elements throughout. In the drawings, like
reference identifiers generally indicate identical, functionally similar and/or structurally
similar elements. The drawing in which an element first appears is indicated by the

leftmost digit(s) in the corresponding reference identifier.



simlar elenments. The drawing in which an el enent
first appears is indicated by the leftnost digit(s)

WO pooitlogssenr r espondi ng reference identifier. WPCT/US2004/009305
2004/ 088891 PCT/U82004/009305 3 [0010] Figure 1is a
graphic illustration of an enV|ronnent in which an
illustrative enbodiment of the invention may operate.
[ &e919] Fighgul és 2 graphic diuspriicn off wustvirgpmen; iof Wbléﬁ@@ illustrative

s gure 3 is a graphic
%usfnﬁnati on&z1 %nﬁ{lg%%%%ﬁgt% detail of the voice data
tr[%ﬂiéh’ﬁisslie@is algrapl;tcn&msadtwrmfmogg detaranngiesi@}. Fi gure 4

TUBAPHRRE 3 IMARCEAHI Sofe Mg, BOIL'E g voico das
d atasnd ssbogr iHmstdated in Flgust 2. atl ng enbodi nents of the

[ pon. [001 6 f '

( THE3 FEPrh by MATCAAERE BEpuing ki URTFGE fpaiment of the
CoVentdn. t he maxi numrate of a subsequent frame based
EE@&}E&%%F% BB S F e SBRREPHBR it DFTHFR ch

:[GDIQPF%mfer@gﬁ oNiARhm ofRYirst 813Ih68 by mﬁhmmrﬁé &dhtrol may
subsequent frame based on the average rate of

pCRRITOh the PPIRBE rat@EwaE@mtBEs@Rmamsemomﬂlq data sparRAyming for
ENBORLMENTS [0017] Figure 1 is a graphic illustration
of an environnment in which an illustrative enbodi nment

of0a1akFignieehisiadipwrdipgtapesfia sconrhaethod by whish e data frame control

S efle 1@ n

Y50 e B oy of sbcd R frind B2 A0e BB ot of
siptpvadus fidmes.t 0 a channel 107. Channel 107 is
illustratively a nobile tel ephone channel, such as a
CDI VI A (Code Division Miltiple Access), TDVA (Tine

i si | MUSERDRTV ESYSIBD MAEN TS
Mobi | e Commruni cations) or the like. A base station
receiver 109 accepts the transm ssion signal 105 from

t heo1oheiane! 1 1074, graghdc MMRétrhtibnt 6 h Phi@MhEent Ih@h@AtAA illustrative
cont ent of the transm ssion signal to a connunlcatlon

n&mRedigentf the Hyendionanay ests, TepnyEpmp Huskgied dpfjgure 1is a
n%obill: {e‘}b%h&ﬁat §Stefn O] Wbﬁe iele ﬁbﬁésﬁ)ﬁp‘fd)\iuli(%q tfa'ﬂsﬁﬂgﬁm@&énal 105

however “r ecogni ze he teachin herei n may

béo &|§b¢11né]d1Q7o Glhopnel 94 5 elinswwﬁyr@amﬁ@éﬁ te b@ﬂ@eqham&hduch as a
mqﬂl\%ﬁ (‘(}E,h@ RhAG g GM?IHB%! %éctggst),: ’g]%mo%ﬁﬂlebﬁlvm Muluple Access),

ustration an
GSM (Global System for Mobile Communications) or the like. A base station receiver

109 accepts the transmission signal 105 from the channel 107, and may in turn provide
the data content of the transmission signal to a communication network, such as POTS
(Plain Old Telephone System) not illustrated in Figure 1. Those skilled in the art will
however recognize that the teachings herein may be applied to any capacity constrained
channel, and mobile telephone channel 107 is chosen by way of illustration and not
limitation.

[0018] Figure 2 is a graphic illustration of voice data transmission. A user 201 provides
a verbal input 203 to the mobile telephone 103. Mobile telephone 103 accepts the
verbal input 203 and converts it into data frames, for example 205A through 205E,



[0018] Figure 2 is a graphic illustration of voice

data transm ssion. A user 201 provides a verbal input
wQ@eB4ngssphe nobil e tel ephone 103. Mobil e tel ephOnESD08009305

accepts the verbal input 203,and converts it into

data franmes, for exanple 205A t hrough 205E, WO

2004/088891 PCT/USZOO4/009305 4 which are included in

t Hhieh i dnpluded ghthe frgpsapissigrssienph 0% athe daitgaesgareprovided to the

pravizdedpt o the channel 107. [0019] Figure 3 is a

graphic illustration showi ng further detail of the
vdPEEJ déguse 3t isah raphisi Bhesirationsshosingd furthef jdgigileof2the voice data

q%%QLE&Hhﬁhgﬁkﬁlﬁﬁﬁégb%able rate vocoder 305 has its

ng rate contro y vocoder control bl ock 307.
TH020 do figure Somariable teomikodD B0S basits ¢relingahe cantrelteddly vocoder

Rty e AVt 5B BSRI, S0hE g vocer

t hoperasgpa Cotnynoaly thé‘leoo@lim”d@ﬁirolltﬂﬂck\/ﬂﬁ)ﬂ Géts Wiel ochder BB.'Eébdﬁng rate to

can the verb he,vocoder 305
A 1 st R ey Bt 100V Ve el off veroa impu
bl20gk , Thahioebdee 305 @fdvsdets laatad?drﬂesfzwmmu@ﬁ QOSE $/ ItHea;bAnefmssmn
si gnal 0021] .More specificall ﬁé
ne

t rﬁ%ir Wﬁ‘ﬁ‘b &an%%thP datp ?rawa%o 1 Priteble trapysission

1(8021] Wi @pécifidally Q/@ﬂ‘)\ﬂe {r%ﬁfj 209 isAProfides é lttiéalno&ueg fé‘?elphone 103,
302 using a m crophone 3 he el ectri cal

i SVherelh igfioBvArige %Ibelgmn%lx B’ﬂﬂaléQ% 4Fing 8 mEerophppe éggu irhez@ecmcal
3QRnaPid i SheRRGRENSH anq{di'&é I(étellﬁﬁzﬁzcg'feﬁ tad ﬁlzgj A3t Qllldhls I{)rocessed

representation 304. S|gn 304 15
pravdicepgried © adigisal r@msgntpmnéoao&bd digityed sighal(B3P2Jis then provided

Vg Qdghiahe B3¢y ocessors that capture

characteristics of an audio signal, in order to use
t He02%h dfoaedee drs bidis pfooessans dlhab csptgﬁ aharaamnues;sﬁ anaudio signal, in

I A whi ch one e
o At i B il or YRGB8 et Cogiply ViBabte e
CO@D&B(EESSIV@HCIDW@V and ajqieeof azhﬁam@g:ihte Ocodér, fm@l‘r@god@f:e audio signal
t d di 0, sa i a rate vocoders are
PRSIy 'ﬁlsfn?fods b0 earmsY Blebired o ggties. ariable rate
5,vdddierOfe Ol kheh in' MRRAf\BloE ekfiiple eI pAehs 411,798 entitled

|ncor oratedrgg ref erence herein. [0023] ariabl e rate

YOCQIRR] tdichdnmepReRisd by acipreazsdiprein.
' '[bm'] RALAME rat %9&1@?‘3@5 -is KBRSEd Qg'clohi%ﬂn' B hd %I&Eﬁt illustrative

w || recognize that any variable rate codec,

r‘r@@ﬂ?&ﬁm@ﬁﬁ tHhgse skilledde theprt wll regngoize élwaar;yr\@dawe e codec or any
Vzi‘ﬁééhi{}%sgg'ttﬁa(t: gﬁﬁ‘ Q&Q @ Qﬁ: ‘?1%1]1@ %{1% gﬁodu?r%o dia}%ﬁ% Eitqgl%%%@ encoding, or
depeaely isizépef oot mp@t Ogn(bpelsechm apir rentbodiimentsewighoe s depiarting from
di i chﬁ’é"a[n% spirit of the present disclosure.
[0024] In the present embodiment the variable rate vocoder has its rate controlled, at
least in part, by a variable rate coder control, such as vocoder control 307. Variable
rate vocoder 305 produces data frames, e.g. 205A through 205E, of varying sizes i.e.
different number of bits, as illustrated in Figure 3. Data frames 205A through 205E are
combined into a data frame bundle 331. Data frame bundle 331 is combined with a

header 333 to form an over the air (OTA) packet 335. The over the air packet 335 is



[0024] In the present enbodi ment the variable rate

vocoder has its rate controlled, at least in part, by
w@2manssshl e rate coder control, such as vocodepPCTUS1004009305

307. Variable rate vocoder 3Q5 produces data franes,

e.g. 205A through 205E, of vafying sizes i.e.

di fferent nunber_ of bits, as illustrated in Figure 3.

DaRVifGdaffed tpamsiity ‘H‘f“oébon ‘Wi ingorporaeBienQd Al H‘Ecéieta to create a

dat@shisabesibidbse 331. Data frane bundle 331 is

conbined with a header 333 to forman over the air
( 0935 Feedas 333 3By lrrqi@iem/@nemm” informasipoies illegaed in Kgure 3. For

PORIAGEERRAPSI MR Sl SHUEED W 1. v

t c(Umr\@aakaDaagramd’meimd)smﬁmnsu@rﬁiB ROB (R¢D 0254 Pfdm:tdk) information

d
T Ao S o o i
| rindhwia; Wit typetFrdaatis ﬁfch]‘d@d:ﬁi the idafa Gt it huadle3Bl, THOR skilled in

ivers Dat.a Pr ot.oc . infor n 313, RTP |
(BT Wi PR Doy FOPRRAIPD i 1 Tatiedp LErsgrRpleg given, and
PQha[yt ndPRAIIEEOAL) the Rk&HpTRY fRMs st deddied y PRdIHOHATBE hefler may
319, whjch indicates at_type of data is included in

t R@TYR e PREempleAs Signaling afﬁﬁbéf@egku lled in the art
VV'[b‘)ZG] COREUNEE old ke B?%Q&Ets' ScRTHBB5 Ofte 'o? anﬁ%{edlsiz@ &eeg least a

he exanples given, and nmay not include al
e @wéna%xymvmeﬂlz;rs Jlméhe pressat embedimaptdiaty disaies ;206Aethrough 205E

h&ggledent™BY; dne% of FO 'n'ﬁll?é%gds BP I;;:@&f" ERhe Sfice 't&f@kfe@data frames

data 1s ad 0026 over the alir packets
s ueduded iB 86, over the aif packei 36édths iertare ower the aif gaskt:t 385 répreeedts 100

DORMTEABRRt £F sodofh. M BEER 533 Tha L0k B bOEHER, than 100

oflnlﬂ]:secﬂmlds entimsmsi thee the heobdle aﬁleplﬁmel’at]_@3 fabfhﬁyeﬁ) tr?nsrmt speech in
l.yded h h k t e,..en

o 1R e R Gt Bl B G Re, 57 100 PR ERbilg ransmit

of108 paBeécondd oft dpeeclnaam&e@rdﬁlg@ thekiee 8Ptk @aghﬁdimt bhmutuetsg@ Kin this
mare than 1Q0 . .m I seconds to transn1t then t
roBIIEe 18 (B ieE g SoRE er3tops. 3P RhiuEprb at the hgader 333

I @aparidh 198 coRcel, B8 dxaRPler ©Gndsdd E1g¥1\é7liﬁ|§dda¥aﬁkle dﬂﬁﬁﬁg ah@Bnts of
100 milliseconds to transmit 100 milfiseconds of

speedrad- Accordingly the size of the data frame bundl e

3

oA, i BaLaeas fTubl ki kR, I e
expladisest theo Hariaklet sate fvesoderx arapjl &een $me,¢hu thous Bhahd mgoduce
d%ﬁa 4 SQE fdtaﬁriiraﬂﬂesa g{r réﬂvﬁﬁ%e?g% gzo%] the content of the

Vocoders In general dge of Spee
C Ispeesl irgui 3Q4. cSominonly lﬁlenrp sizs edjustmentio dasedrim averege speech. Such

v%r f&sagerﬁlon%ts equ};{l C%g %ee&? ¥nd L&gt?sﬁct:al Sagel?ls%? 01” eléct:h %9}4 be ta‘?(en into

con81derat10n

[0028] Figure 4 is a block diagram illustrating an embodiment of the invention. Figure
4 also illustrates, at 407, a common way that that a variable rate vocoder may be
controlled. A variable rate vocoder rate may be set by application or statistical control
block 407 as follows. An application, using application or statistical control block 407,
may set a maximum rate so that data frames 205A through 205E will fit into data bundle

331. Alternatively a maximum may be set by application or statistical control block



vari abl e size data franmes, e.g. 205A through 205E,

dependi ng on the content of the speech input 304.
w@ooosHsyl f ranme si ze adj ustnment is based on avBCEHUS2004/009305

speech. Such consideration aﬁ quality of speech and

statistical analysis of speech may be taken into

consi deration. [10028] Figure 4 is a_block diagram

i 40Yusingts stadisaeal anabesdr ofspeeclh Theneocpdsy SAP ey usEp guaxignumy frame

al il t ; 1 HQIHBQ

vgétlea 4teM§aS:ta§S€%gg?gP&’%w%£q contr oi i Seg@%f&v{'/lgﬁg I%ata frame

r duadly 38 bddnowmgehatelhe pecodert 303ymaspplsé peaduomadower frame rate for

stati sii I

2 50 BB er L B8 e BB ibdf i fuchid oY of g s frame

bllepkhs46 Tgo lal‘myto $etin shendaxd frume baddde, Siee ddtatfraﬂm &hat dentefit may

ZOSAtE%?ghV‘Z will fit into. data bundle 331.

SPRpIY B F1oRP OhtRFF ey SHEaORMAPCEN | i cat i on or
St[6(329$ Fgggai/ % i(l)lgaéﬁ%aft@ aélbinﬁﬁo KinlAht &Qﬂéﬁl@&ﬁﬁﬂ&entmnlhavmg Ian alternative
PCT/ US2004 ) 407, using a . statistical analysis
ofor SprBlementigdhe, ¥ecoder appeation or gaiisticalheontrel, A0, by hsing vocoder
r *bfrd1eY. %bédeﬁéﬁfubﬁﬁomwnmeﬁme@we@&k dafa ﬁetiﬁes%cﬁced by the

franmes to fit within the data frane bund

kY869t 393 dor expaplpdtycraertogng theepptoat ebthg wemﬁ@é 3%?’ psothewn. The
f rd%&efr{lrﬁé 8iz£:0%03 %Hemcfi)" a0 ARPeRM ﬁ%@v&&%eﬁ@&ecdlacordmg to

input. I'n such a case’if the sumo e data frane
| dnrgrupizons prevaded| tarig by tdetafframe epniiab4Qfat Hatar frange Isigerd4(3, may be

;%gmgrﬁhéedf k&t 51%1%%&&0 gon ﬁla)&fnhmné%é fo§I Eﬁ[ %.Bg§f1g{:%ﬁl%dthereby

m nor " speec egra ation may occur
4 Cbhﬁrcnlhmg tht eze @h emhtﬁnjnmdmdmﬁll}t hEhgse ekslﬁndl 1n the arttwitlirecognize
h der .. .
ag%ltl i al 89 vcgc%ﬁgractoptr%elt%Og znay eggﬁ%r rrgﬁa%d)i coxgly {[Jlg]ilt ge gprphcatlon or
V Gtatistizal comll hflodk 43177 Thyopastiin of dietvioodded Otk a0T Besplhined with

size of g ? produced by the vocoder 303,
fG?SPS‘Bfé%%‘F 1 g‘H? ng the output of the vocoder

3GG0m3% nghw/\@ is 2hBta dd@mf fof MsEAHB erfidAihd R of B 1nvent10n In
control the variable rate vocoder 303, accordin

i ha3Ure e Felfve Sigen of drteiframes, pvhish meaycbe Brpdiced by etiable u@svocoder

Dapg, 4r& ARBrAdE VarfhiBR rHi%Xro&ﬁler SBHRNHBGuce 2Qlei PR Bame 501, a
to set a nmaxi num size for each successive frane,

t s yate Serme 8B 4 haf Tairerane,3050r wadlvaterfigme 507. The frame sizes
%&ﬁb ‘!/a)ﬁab }I?Qté Qfo%;ﬁ'?} k(%daré Giehggrfﬂ[létra%o]s FH@S&QQ 'T & skilled

at t use of voco contro ace
o fn d@rﬁpﬂ Witteealize et agpdldrcastording ¢ altegnaie embw@mbnts oﬁtha @ivention,

b lrﬁ) %kar%QJ e &;P% 8P ?ers?ttﬁa?lntthg ff?ﬁhﬁ%ﬁéé’ %&Q? rllll.?sg'&ttaﬁ o!md3 %Zy p%oduce

exp respec lagram o
[ GXBOnt filaing sizes than those dlasteatadl dny ttmprésent elxhﬂnpl%tth&iﬁght@ rate frame

s :‘g?g §01g$rr1]s&s§t1 gfbﬁ 2’%@% %’%}}ate&?%ybg U'r % S5 ¢ 0br %lyt%t ihgl? rate frame

V305 abhpriges 8@ bitoaidae full rate frame 507 compnses 171 bits. Also in the given
exemplary embodiment the over the air packet 335 is 100 milliseconds long and each of
the five data frames 205A through 205E represents 20 milliseconds of encoded speech.
[0031] In the present embodiment, a maximum size for an over the air packet 517 is
determined. The maximum size 517 may be determined by a particular application, for
example running in the mobile telephone 103. The maximum size 517 will ordinarily

determine the maximum size available for data frame bundles 519. The size of header



303, are illustrated. Variable rate vocoder 303 may
produce an eighth rate frame 501, a quarter rate

wo canos$B08, a half rate frane 505, or a full reCBEUSI007®9305
507. The frane sizes produced, by variable rate
vocoder 303 are used for illustrative purposes. Those
sk |[led inthe art wll realize that a coder,

rAPhEPAREe HPMTAVET BRIARRkS|HS apgtherh Aqcardinely B, maximum

erpiv@ﬂ'&lﬁ@ foFUaf Pimd B&RIIRAR alsh @ndifRH Troh] 8RB owr #RSair packet to
illustrated, and may produce different frame sizes

t ethehose illustrated. In the pr esent exanple the

I .
o 0015308 chien S RBNHAS: s { Ry W 95 B
50% cithepthiesesiable thictvwceded 30Rtsélf)| dr thatgplicatiomeor5@atistical conirol

g@&gé r]tfl% ch{lﬁlﬁatlotn o%%oih ’h‘p S l\)/lg ngt S8 eo%gb%?}/may determine,

he —arr
mi firérh spxreo]m dentém Iil‘q exanhpkadiat ﬁﬁme 1 hies. 20528, whdittee o djlﬁiﬁ‘l@ﬁrate frame,

2 represents 20 i cond
2 el OB Bl GRS oo Rueey TSR0 e that frame 1
rra509rwimbs thleerIm afl hal¥ edte frivge. aAEcoPcﬁﬁé‘lﬁ tongé-tt?]e lsie of the ﬁrst frame
e et erm ned

d The maxi num size 517 ma Pﬁ}éﬂ
o T35 PP AP Soot) BTTRRHn ts g WHInGAY he ppdsed and
MoRked & deRdrRRRORadREm rhRFoF MY rdHiThifl H8mes 7TM9r«I:f{ore the data frame
ordinarily  determ ne the maxi mum size available fo

da%”ér % eriphls gt yootor 368 er i Appligatiere griaptisical control model, or
Wc@t%&%%mp lﬁg{e&ﬁ%%ﬁ ﬂétg‘g‘gﬁ)@tie sxée g?&i @@(X)ng lﬁ%g?e PfoF] Q{gmple the

one over the air pa et to anot ccor
n&i@iﬂr@aﬂw sirer 03 vyl delsinaing dhat danaxithvia s athal dhte Srapmris acceptable

9EmE B P MY ItP %'p Ld3AS: gr sta ca conﬁ:r%? 7 allows
OO g A ER e 4 n, F heBb Prcal &3TA9

ne e I nmen nven
a Aoy rf@tnefttp hﬁe fig09tel feangke then ruhmcbndtf;mm ZOﬁBrwﬂlhbe lumted to the size

Y d 3 itsel t he applicati
oror et afe i pe BE B e SR E9p- ofos B R o 209 may
ofwdmtdﬁuse'ﬁl‘fall va#te frathk chut ﬂi@&n&b@l@@ﬂ%mﬁ 348 fbﬁﬂi;fmté%tt@ b M €ate frame
fro speech cante or exa t hat frane i.
S5 A i ot S A fofonfie QeraARC Tt e b A BpY et o use 2
ap}mbﬁt&&hteoﬁﬂarﬁé wiiich isSleb< Bat 8RNh&GhuR! Qfekth&pZarﬁBé/ accommodated
deternine that frame 1 509 will be a maxi num of hal f

r FEEPrHing A the aidramentirsy 408 mnd sp amsi 08B orillthge quartet rate frame.

f riR th@suad B8Re 8L %{ag‘b@%gberrhﬂgd Bypfﬁg‘dﬁﬁ'ﬂﬁ 's% 408, YAfble rate
data franme bundl e nay be updated "and

dererder AQ3. ot arplicatiom or stagistick copfrel trl@qkac}om mgan[vmambmatwn thereof,
Thed 83024 §izk b tlgzaifrzﬁné §1%T§I1ll Bd A& onV@ f?ib s%s%guenf frame

vocoder 303 e application or st con
mstre beingy at lfaiﬁvn@@ﬁbienaiﬁd by pash em@mfesena@atajﬁ‘ame ﬂnzeleThehéata frame

z:sgzgrr mfoi*h gc)ﬁl 38 evrvr%llR ﬁ%e‘%aﬁa aee(%r;.g]X| mumny O T%l 35%2{? f orfﬂglpféd actual
f seef ite presewtpind iphst datadrantes, valiickehdve fbeetrh&reﬁd%(:dmdnﬁﬂeﬂmb set the
g%a%\ll\rglln}cl sgz%eofa PR o llas%c%geln%) “rame. S’h? ! Idf??tg If?a?rlle go%lgrto 403 w171 use rules
contained in the data frame sizer 405 to set a maximum size for subsequent data frames
depending on the amount of room remaining and the number of frames remaining to be
encoded for any given over the air packet 517. Those skilled in the art will recognize
that the division of vocoder control 307 into a data frame sizer 403 and data frame

control is arbitrary and used for illustrative purposes only.



any frame to be a full rate frame, then the second
frame 205B will be limted to the size of a half rate

WO e@amsdsyl t he data frame sizer 403. The vari abP@I/Ds1084/009305
vocoder 303 may want to use full rate frane, but
the maximum size will be limted to a half rate frane
by the data frame sizer 403, In contrast the variable
r 0833 Sipiet iszotoweiperamal atstyreshod bygyhich the dptaframe control may
fr3Rol Al aRintush 4a oA '
acco n?rloﬂgg?lggrﬂ aclt: %?%fi atn%ai%egh%}fh{e d attgwfﬂr iétnéﬁ g?el;gﬁa ﬁ%@e 8 307
arkfsesonf the fera@e SRCofamaiiag.a quarter rate frame. Since
t t r [ Iy e.data
8026 1 Hlock A2 RS, e BF R 0 At ol Rbfrea. The
appidiimarison forthe fist paketcady oset ambitrakilyo bk theQipplicatiom tiystatistical

combi nation thereof, the actual, si f the frane .
oi 8ok BB b et f Sy et By el i Hpoocer el
f rdzpendingy onehd e, in@dt. | east in part, decided by past

a ent ta frame size. Th ata frane sjzer

4 §9?qr1 K fhefjfﬁét?frw Sbger psepled églr the sace it Wishin fhesdata frame
Wi Bundle 381 Fdp ﬂl&@[ﬁi’éﬁh{}\hﬁ@aﬁ%dﬁ% is calchfitedfas ifigcaRieS BI3EK 0ad

pzﬁ data_ franes ich have been al ready determn ned,

t

I plock 493 i theFate it cam by sysipaedfrsrthe remaining e frames is
daaRufafe@MT OBt fhedHdR” Y thb rAtS hak BAES: conBiiied! B4 B remaining
the data franme sizer 405 to set a maxinmum size for
s lrgrey gath havpathe remainiag fragmep dit ditp gheorpomhrsmainingnfor gfe data frame
I qRigyeemei ni ng and the nunber of frames remaining to
be encoded for any given over the air packet 517.

THOGY] di bloble €07 the misainaym defe Irdte isssebprthe bigh¢shatailubie rate less than
di vi.si . 307.inAto a data franme
sio\zfgﬁﬁagg)stﬁésnué&g%? gart? ?agﬁ}égt&%:%lﬁ} ?%(Iéai s arbitrary and

udeessi dhe inkktufSima tdongramedpios ée watinm\Rt2 004 /s&8B388ldck 607, is
P(g(l;/ Ufe%oolé)l{ %gg 05 8 [0033] Figure 6 is a flow diagram

of “EPII P od by which the data frame control nay

C 00390 Iif thé GindTEdti@\hay bétineefdrad SatIBEHSRT ok BIRitIARtet, I tBen the
sji zer 307 based _on the average

set by the data fra ]
s Qg@gg%@ﬁﬁﬁnﬂ}?%g_ﬁlé,gggq]thq Rogasheqntipess Wikheblogkio98. f r ame

offomson evyuetat & o flMBiabraRLbEs {eBoRCHEMbEHy WhtE thd @4 FMR: control
size for the first packet may be set arbitrarily, b

. . y
t HeaYappirl e arigpmstize plse iselspqueab frawe | bagsdouk thaGeragg rate of
ORRevichsBaRme€Nt . or it may be set by the variable rate
vocoder itself depending on the speech input. [0035]
01841 e block $03 fthey figst Heaneh e p ngwic dppe dnBOundleis sppeapted.  The
I g 1R 1, for . .
o e, 93 Pk e P bart oy B ahilason op sastical
blcoxtkol 0Bk 4P 6he isrprésente kr B Ofytheeset it the tvhidtblecmre Yaeoder itself
r%gai ning data franmes is

S [ f,or the.
c??’é%ldglgga.ﬁ%ﬁglgescﬁ'u%s't ained rate" is the rate that can
b¢0@2h Onowiéedt firer fraine Hak deére aaiped ghe space left within the data frame

bundle 331 for the remaining data frames can be calculated in block 705.

[0043] In block 705 the rate that can be sustained for the remaining data frames is
calculated. This “sustained rate” is the rate that can be continued for all the remaining
packets and have them fit into the room remaining for the subsequent frames.

[0044] In block 706 the sustained rate is compared to the average rate for frames

generated thus far. Frames generated thus far may be the frames for the present OTA



frames and have the remaining franes fit into the room
remai ning for the data frame bundle. [0037] In block

wWGR00408889aXi num data rate is set to the hi gheBCT/US2004/009305

avai l able rate less than or gqual to the sustained

rate calculated in block 60. [0038] The next frane,
constrai ned by the maxi numdata rate set in block 607,

i Packet OB perBRIKing o ek eHGTIve] DOBGE qufsh e evarthelast Fofgames. If
h r
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preV|ous 041 n he first frane
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si[0e46] @he héxe fifaine Sdonfiftled by MRYmBEMESLira@] i hédepled knyblodky713.
&gmﬁg%b% gtlon or statistical = control block 407, if
@ kinglramg has peemgonerated fqr thy preseat Qucr theiirepagkat.dhen the
V QRORE entld mMIdck 7de Fiﬁﬁ‘éi'tlﬁhgprg&si SaRLeAM HisRWo3. [ 0042]
Once the first frane has been accepted the space |eft

wil098h There shilled in hariet Willselize the the methpdreillpstyateidrin dgure 6 and
d [

ool o s [0, g Sen v
r eadll methed.-data frames is calculated. This "sustained

r 101 H§. t t t .

] 2%9% Fﬁ% eﬁg)ggizﬁeﬁts ]gf@%n%g\r)aép i eﬁ&gly ?Hﬁg‘%t];(? %I#ngo%e a variable
r exvedder mayl 4 oelludan eeleplnbs@ctmnetl fl?immesiqlle[dﬁﬁcmi art wilbtealite that the

7 / ate | t.he av
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f aste ;mghngapp]mu?ﬂsanﬁﬁ fxam})ldﬁﬁleppreﬁﬁﬂieaéﬁmgsV@n be ipphgd to any
2004/.088891 PCT/ .US2004/ 009305 acket or

o 0 A LA g ULt S priggals will
f ré®Es . cohfistedth@ith ake pegual dlEUl&Qﬂ‘e 7 131 ditfon8INe EibtiiBRs '&!@Q&hbed as
ot herwi se bl ock 707 is,  next. [0Q45] In block 707 the
s GEFYITH fynetions qa8 eayhalepidy beoieplemenied dyea rpapeeswF wpging the
f medRSary RFGRRL, 8 Gtatemdchfe RireReMle, OTA packet 335. If the
sustained rate is greater than the average rate the
maximumrate is increased in block 709. If the
sustained rate is less than the average rate the

maxi mumrate is decreased in block 711. [0046] The

next frame, constrained by the maximumrate, is

accepted in block 713.




[0047] If the final frame has been generated for the
present over the air packet, then the process ends in
whb@maekssgly, if not the process continues w th PCDUK2004/009305

703. [0048] Those skilled in {he art will realize that
the nethods illustrated in Figure 6 and Figure 7 may
bevéﬁnbi ed and amninmumrate selected fromthe rate
de GlﬁﬁNﬂg%gﬁ nmet hod. [0049] The enbodi nents
presented are generally illustrated in terns of a

var.i ablemethod Gsiereatifgla datg pdcket! it & plueipp ORI BIRRIprovided by
Those, ﬁkilled in the art wil|] realize that the

t dathif §§mﬁgﬁ@ﬁﬁmﬁP@h_ f@IS@%enpl ary and can be

appl i ediefefin@indl adBadiin iz 1RfplMAld 3PHSa fr‘éﬁi@@m&?gdcﬁgy in the data
appl i cations. For exanple the present teachings cdn be
adﬁ?hﬁﬁ to any variable rate coder and any channe

USI Ng aBK%pAGSA FiRe ' bl RS 1ol

armai n spaREd BRFagEREhE B AL pRAe) SRl AAE'E itbiporated
Aduotthedaid pagkftygemn thesvadelderathaderas circuitry

functi : Y . i MRl e ed by a .

pr ocesnpriheitie Bl B pl ORGP hemd B gequpy in the
medati meket;omdt he |i ke. WD 2004/ 088891 PCT/ US2004/ 009305

10 WHAT LS CLAIMNED 1S, 1. A hod for creatin )

dat a pRRATS T BIRE Gie He I R PP R th etz of the
byremaining pluaklitg of ddtefraelanay dcbepy i iiadhtLguaRdti Si ng:
determining a maxi mum si ze the plurality of data

frames may occupy in the data packet; accepting a

fiz st dak mefliod®eclaim | ReRinetthhniningof mehahdm' i RMESplutafity of
be, i ncorporated into the data packet, fromthe

v &t S gy Oceupy dn the data @ackehiupthercormpyisesnf t he

r emai NidBgrhicahd h¥kiRimdpt 3f Ih%%ﬁﬁ%ﬁm occupy in the
data packet; and providing a maxifrumrate to the

var i abHeterainiag @gepsimere pien daplurdity phéats frawesohayt ¢reupy in the data
r lRing plurality of data frames may occupy in the

data packet. 2. The nmethod of claim 1l wherein

det er niwitragting thepianumssizehe plerafityusfalaiat fyanek maglataupy in the

fr .1n the data packet further

conp ?gggﬁnﬁﬁggﬁﬁykﬁﬁﬁleﬁgﬁWéQgﬁﬁ§$'ize of the data
packet; determ ning a maxi mum size the plurality of

d %t af WG Rod ToY cr%%t‘i"nl’lgpzy daita,npaE: e% frg)lant a,a plu%?il%'koeftdata?pagnes provided by

a variable rate coder, the method comprising:

determining a maximum size the plurality of data frames may occupy in the data
packet;

accepting a first data frame of the plurality of data frames, to be incorporated
into the data packet, from the variable rate coder;

determining an average size of the remaining plurality of data frames may
occupy in the data packet;

forming a comparison by comparing the average size that the remaining plurality
of data frames may occupy in the data packet to the average size of at least one

previously coded frame; and

providing a maximum rate to the variable rate coder based on the comparison.



subtracting the maxi num size the plurality of data

frames may occupy in the data packet fromthe maxi num
W@ we/ 08889t he data packet. 3. A nmethod for creaP@nySH04/009305

data packet froma plurality data franes provided

by a variable rate coder, thé method conpri sing:

determ_ping a Xjmum size the plurality of data _

f rames @ﬁﬁ%@%ﬁlaﬂfﬁ 3pheredmdetermipipg e maxigpiEeyied the phrality of

Fi dasd fratAdsandy REBpyah dletRrdlabbRirih¥r AmiRla frames, to

be incorPor.e}lltT eg@pyﬁnt_o thaccgt;adata]r a{:kél%ﬂ,#@%romthe

var i abldeteprainingdbrpmaximyat sreraf therdgtaarackaer age si ze of

the renRi-Rhinthed! Lbe:Qf gr cupy |

t he dataepackgtp‘fﬂ{%g#%ﬁlﬁbzgéhe on%%tlfyioggﬁggy ;cg%rﬁlpg?‘fcﬁéy%@%e data
avieckajeandi ze that the remaining plurality of data

franes Ln.the data ke 0.t he average
s ve of oacftiE P hnsslnde SaC B BPARYS: cali rmitratgegoby in the
prdave mickey framnthx makimunadise éfahd duea paakdtabl e rat e coder

based on the conpari son. WO 2004/ 088891
PCT/ US2004/ 009305 11 4. The nethod of claim 3 wherein

ded. er mANnB@o@ foTR¥hIFOIIAS Vfiabl @atblébodér, th¥ nhodBhrising:
franess{gra occug%rnln t he data Ba_cket furt_her

conpr i $8&CCeRERGIHPHIaheat famedq Perdngerepated gato pidatadigmg bundle,
paediethe vededder;m ni ng a maxi mum si ze the plurality of

data frames may occupy in the data packet; and

subt r ad® UAGTRRBE REW Al sBIce sernaies ip|the datd hupdlsfwhea e initial

f rRARSs RYrpBR&ddRMiolthe ddiPrrafiéfaRacket from the maxi mum
size of the data packet. 5. A nethod for controlling a
var i ablC(@ uping thespregdemnaining én the titte Yumtrordetsimine thi)sustained rate
aGGERL taG; i niti.al ;data frane, to be incorporated

into %ke&%@ﬁ%éd&h@k%ﬁﬁdl e, fromthe vocoder; B)

det er mMisettinhowarmuim syEa te theenmibbls vododéhequdbfoahdsisained rate.
when the initial frame is incorporated into the data
frame bundle; C) using the space remaining in the data

béndl e Thomegibe pfitinien § Rbesinsicadpifgad iRl d4t®frainb Qurther comprises
setting a maxi numrate, for

i ni ng packets; and D im.
t AT MBI B e vedbla rams Yoedks, S e Wil daedrame.

7. The method of claim 5 wherein determining how much space remains in the data
bundle further comprises:

determining a maximum size for an over the air packet, of which the data frame
bundle will be a part;

determining a size of a header which will comprise a portion of the over the air
packet;

subtracting, from the maximum size for an over the air packet, the size of the

header and a size of the initial frame.

8. The method of claim 5 further comprising repeating B) through D) until all
frames which will be incorporated into the data frame bundle are incorporated into the

data frame bundle.



6. The method of claim5 wherein accepting an initial

data franme further conprises setting a nmaxinumrate,
wo@boonkgssyari abl e frame vocoder, for the initi abCHESR04/009305

frane. 7. The nethod of cl ai wher ei n det erm ni ng

how much space remains in the data bundle further

conprises: determ ning a maxi num size for an over the

ait padk@gthodforgantallingavariapls rate yagoden, the dnethag compHaing:

part; d@ta@ééjﬂiﬁ‘% HbnRth V8 Eodef, aﬁ‘iﬂ?@%‘gﬁﬁ 40k ?@b%’(‘fni:érporated into a

conprise a portion of the over the air packet;

sutsia f5aeq brmdles r om t he maxi mum si ze for an over the air

Pk et 1 8 RSB o

initial rane.

c ofiigans is inegrpomtaslaniortbe Gita frimobghlld)) until all franes

whi ch il |. [ rpor.ated nto the.data fra bund] e
nre i iR T PRhREtn bR S Bl el g inea rae
2 0odihe 8adedingPpackeiS2m@a4/ 009305 12 9. A nethod for
control?i ng a variable r?te vocoder, the rreiihog .
conpr i $FGHNAF maximam ate, Torthe,yariaple voeadsy equal tofhe systained rate.
data frame to be incorporated into a data frane

bundl e;..B) determ ni ng how nuch space remains in the

‘aIR)a bEﬁBF@%ﬁH@ﬁc?ﬁégiﬁ?lFfﬁqmpqsf%he i s incorporat ed

i Nt 0t hgcefaigadditanm dawieliss; &1 USi ng the space
remai ning in the data bundle to determ ne the

sust ai f@gatngtd. O gpd Phentl alipmps /hishokBbs incamgragyd in the data
S &t dnhe Winle B I IPofa®ldSn ﬂeqatatﬂirgvtﬁlﬁﬁ @bl e vocoder,

equal to the sustained rate. e nethod of claim
9 further conprising: accepting additional data

e g SRkl B Pl by oo

arcemprigiog:porated in the data frame bundle. 11. A
air packet in a

(r:nélt Ih Sld gé)cfeP%frggag]htil%ﬁg ,tgﬁ’ﬁ %&ﬁ;@gﬁ%%m&%m ri sing: accepting
an i npudnditionidyehe mipbitdpproptietegphone; condi tioni ng the
| nput %Pd?/gd?#gr tihg E:()erld¥tioned input to a variable rate coder;

forming data frames at a maximum rate;

controlling the maximum rate based on the rate of the data frames and the

amount of space available for a data frames.

12. The method of claim 11, wherein the accepting an input to the cellular telephone

comprises accepting a voice input.

13.  The method of claim 12 wherein conditioning the input appropriately includes

digitizing the input.

14.  The method of claim 11 wherein controlling the maximum rate comprises

controlling the maximum rate based on the rates of already formed data frames.

15. The method of claim 11 wherein controlling the maximum rate comprises



providing the conditioned input to a variable rate
coder; formng data franmes at a maxi nrumrate;
W@ oovi0gdshi ng t he maxi num rate based on the ratBCDUS1004009305
data franmes and the anount 015 space avail able for a
data franmes. 12. The rrethod of claim 11, wherein the
acceB g}ng an i nput to th [ 1ul ar tel ephone
P TR gt basg e%t eiputinedrate. The net hod of
cI aim 12 wherein conditioning the input appropriately
udes digitizing the input. 14. The nethod of
‘m 10 RarRgss |§°fc°6%t‘~%ﬁ Hata gaql%frmﬁupinmw af data frames provided
c VSR I mrate based on the
rg{%‘g ofglglrér%gg&{‘/apt%érrggh&h&ngm?ir mes. 15. The met hod
of cl aiarfaterfrageeqonirel fondetarmidingyymakienmesizentherplusdliey of data frames
&F@l%eﬁ‘ggaf}%‘gﬁé%l PCT/ US2004/ 009305 13
control n

XI mum rat e based on the sustai ned

rate. E@lataﬁfranmr furr ascepiing zcﬁxeadatm:@arae dﬂhaplpmlk}eéf dataGfimes,
a vari abl e

I f. a.fra r ovi
r at? Ig e E:I% feDtoyate( mto %&P n%%p‘? 8 m?gvanﬁbl%l SCHf G e
controla vhnabld&temoﬂtﬁﬁoﬁ@ol&haﬁﬂk(ﬂefﬂaﬁﬁbﬁ g dffie l’éhﬂdﬁaﬁig' Wrality of
py .in the data packet; a data

f rdﬁg?ggaé’?efé?anyB?uPﬁé%g‘ﬁtd?ﬁé’a%kef i#pdt data frame of the

pl ur al iah ynpat todid @ the RiFEBle raté Bode®for PERARERY AnSdniuit Gt he
acket frog‘]}tt he variable rate coder; a vari able

da

Ber@‘a'ef&n thesviter Byt tharamaingaitymlita of data framesomay prsupy in the data
rqﬁakeral ng plurality of data franmes may occupy in the
data packet; and an input to the to the variable rate
coder for providing a maxi numrate dependant on the
sijze t
cceupy s PR Elah 10 Bpiiht b B Ehibe) FRBERcbtisen
16gHEY &rdeterminingitee maximemodrstaf the datarpahlmt de@npiniesmaximum

C 'sf ltﬂet[fl%rafl ‘ }?n 9%5. ﬁ‘&%%ﬁ%&o&ﬂﬁx m ﬁ%gla? R %treéﬁﬂ%;ﬁuﬁ’?ﬁfn% 2
d anaalmum Nige thlmdurahm updati framésangias@upeiakied datapdiket from the

S rac mum si ze the plurality of data
%atmmumng(é{‘gﬁﬂ%}ap?f he data packet fromthe maximm

size of the data packet. 18. An apparatus for creating

a gata %acket froma Iurallt%/ of data franmes provided
18.”" ~An apparatus for creating a data packet from a plurality of data frames provided

by a variable rate coder, the method comprising:

a data frame control for determining a maximum size the plurality of data frames
may occupy in the data packet;

a data frame sizer for accepting a first data frame of the plurality of data frames,
to be incorporated into the data packet, from the variable rate coder; and

circuitry for determining an average size that the remaining plurality of data
frames may occupy in the data packet, forming a comparison by comparing average size
that the remaining plurality of data frames may occupy in the data packet to the average
size of at least one previously coded frame, and for providing a maximum rate to the

variable rate coder based on the comparison.

19.  The apparatus of claim 18 wherein the circuitry for determining a maximum size



by a variable rate coder, the nethod conprising: a

data frane control for determ ning a nmaxi num si ze the
wpbwnagssty of data frames rmay occupy in the de€EHUS2004/009305

packet; a data frame sizer foy, accepting a first data

frame of the plurality of data franes, to be

igﬁ 15{?glated |&ro t he data packet, fromthe vari abl e

r EeF BBV OPGPPY &t the &3 Paskat wgtherieompaEpasgiscuitry

Si féﬁddté}ﬁﬁmﬁ%@ne QRN 88 o the @t bk adbAderd hANR a HRY¥imum
e data packet, forming a conparison

occupy int

c o*%?ﬁégq Plgrabivet data fr§m2%mar PeeupY iethe datepankeigans for whtm«;tmg the
of f t
o AR LTy OF BB Hrl o b A et e
areRxigumysize of tie deta gackeki mum r at e to the variable rate
coder based on the conparison. 19. The apparat us of
claim 18 wherein the circuitry for determning a

el munsippEatMOf @ G&Afdﬂ&&%\&m@ﬂﬂdﬂsﬁ&ﬁéérome 3PFaratddlcdniigising:
pIuraI%M %% data.fr nes may occil n. the data packet
furthef rffaggsmgf £ 85°EPTFe n gt E’rffﬁr‘?ﬁ fRyPg iRePrporated into a
nahmﬁhmuﬂnm&hpﬁmhhe\dakarpacket and for detern1n|ng a
maxinugétsd thelfiaoirallt of data_ franmes may occup

in the d&4 g@fﬂ?@f’ tro] feferpiping QBWH’Q%PP@H%?GF‘%M“W@%% bundle
SivAen tititenitiblirahd i ncofpofhtddaniontd®sa filte QWY i N the

data p %gket fromthe maxi mumsize of the data packet.

20. AnAFPHEt Y<letegping ictshepinedigtedoy e repdiving aackets, and to set
V QGRABhumt4S, BPRAY YR vEesTRY, 'eaﬁan % thef rséﬁneéﬁ%@ fram

sizer for accepting an initial data
incorporated into a data frane bundl e, fromthe

Vogodeirje n’% r?i;’anﬁ%tf il Mh&gﬂtt%?&atadﬁﬁgé {:q tﬂopglrtlﬂor\l\cl:onp%%ses

space re I'n t e da e 1hi

f caprEtry Soriseiting poesitad tafet of thieartihiedrdeavveodeu fdt te iiial data
Cigl,glitry to determne the sustained rate for the

remal ni ng packets, and to set a maxinmumrate, for the
vari abl e vocoder, equal to the sustained rate. 21. The

a ara of rein the data frame control

R o T yefus B Ty P ey e e loBt ot cimiing i uch space
I adriaingtih theh@tatamnilie Bhithef EARRIYOGRURF: to UOErrhiB€a hAkinh@h size for
data frane. aratus of claim20 wherein the

OPb B the sk ent SR A b e skt & pegnres in

t Beredhdh@a BiueH Lnchdt bWhGh WiRBMbA&ES: fdrﬂi&%fttﬁé’ ovef the acket and
determ ne a maxi nrum size for “an over the air é)

oFIrGII L For sriragtigafrpm Areemtim mesiagi fp arm;/eathp atrlPaCket the size of
C kHeQdhder ¥ind Dsize of the initial frame.

23.  The apparatus of claim 20 further comprising circuitry for controlling all frames
until all frames which will be incorporated into the data frame bundle are incorporated

into the data frame bundle.

24.  An apparatus for controlling a variable rate vocoder, the apparatus comprising:
A) a data frame sizer for accepting, from the vocoder, an initial data frame to be

incorporated into a data frame bundle;

B) a data frame control for determining how much space remains in the data



determ ne a size of a header which wll conprise a

portion of the over the air packet and circuitry for
W@ ipe0ssspi ng, fromthe maxi mum size for an ovePCT/082084/009305

packet, .the size of the head and a size of the

initial frame. 23. The apparatus of claim 20 further

cqur#sing circuitry for controlling all frames until

al Punfieavhed g initigl fanpg is reornerasedipiodhedpts firme brkleyat a

frame kungk@udising ﬂl‘é‘%{)eﬂ:@ r&h8fing the a5tk Sul B defeBiBe the

bundl e. 24. An apparatus for controlling a variable

r atugtaiped Bdetor theemaipipapeckes: @dnpri sing: A) a data

franme gi ; ept Lng; Vv

it ol S R MR ol O i ERE vou By, g 0 the

f reapteinpdiratl.e; B) a data frame control for deternining

how much space remains in the data WO 2004/ 088891

PCT/ US2004/ 009305 15 bundl e when the initial frane is

i iRSor pdihatpphritnd of cldie 2d dirhel camprishigrotcaiiry @r aetdptinp bdditional

S RIS e lessul HE e whishl b oorporstea n

pahik@dts frans duldle, @ielifdoridrited A thS @itd fridfle BurlMeXi MUM r at e,
for the variable vocoder, equal to the sustained

rate. 25. The apparatus of claim 24 further conprising

Cid6C Ui tATYaph@ratud 66 @RIt AParP6\dl tHe AR PackeBit ArefthiBNBRPhAh

for procegéing franesﬂ%ntil al | ?%%ﬁes, ﬁhich MPP@%bee

i FPBYHYP GABRINE: the data frame bundle, are

i ncor paf iRefor Qcc%fx}ﬁgdﬁtig)lft ki Hﬁt@ﬁl@glslﬁrlar%ée ofle;.

apparatus for creating an over the air paé%et in a

cel | ul ap mpaf equdisioucr ferenditipping thedsput eppueprstagandsproviding a

| NBHE &R 0B5EERI.PY an i nput signal to the cellular

telephone; n 1hput conditioner for conditioning the

i nput apprropioiaatashble satcqaenior elicaing thecanditibherv@tput signal;

out put _si l: an input to a variable rate coder for

acceptﬁﬁﬁggﬁ%mgﬂﬁﬁ?ﬁgoner out put signal; a variable

rate vawodﬂbr%muvnbﬂdﬁmﬁnmgMﬁﬁhmfmﬁﬁ&ggb&@hb?ﬂﬁnﬁﬁ%fﬂgdMa
imum rate based on t rate of the data franmes an

?ﬁénﬁﬁﬁ e@?”?ﬁ&?@”ﬂ%ﬂ@ﬁﬁﬂ?é”@&?mimgﬁﬁa franes. 27.

The apparatus of claim 26, wherein the input to the

cellul ar tel ephone conpri ses a_nicroghone.
27.  'The apparatus of claim 26, wherein the input to the cellular telephone comprises

a microphone.

28.  'The apparatus of claim 27 wherein the input conditioner includes a digitizer for

digitizing the input signal.

29.  The apparatus of claim 26 wherein the circuitry controlling the maximum rate
comprises circuitry controlling the maximum rate based on the rates of already formed

data frames.

30.  The apparatus of claim 26 wherein the circuitry controlling the maximum rate

comprises circuitry controlling the maximum rate based on the sustained rate.



28. The apparatus of claim 27 wherein the input
conditioner includes a digitizer for digitizing the

w0 pppudssspgnal . 29. The apparatus of claim 26 WEer/E52904/009305
the circuitry controlling the;gaxi rumrate conprises
circuitry controlling the maxi numrate based on the

rates of already fornmed data frames. 30, The )

a%}ar at'MsaPBArags %‘Prrﬁ Sgngp aita prcketfeom p plugglity 9f data frames provided

C Oyt kb1 Gart BserRAd @%ﬁ@k&n%&@[@r ises circuitry

controlling the maxi mumrate based on the sustained
rate. WD Age@guing papxiusreis he 9Budity afzlagnfranggs may occupy

apRMAH fph. creating a data packet froma plurality
of dat g%aane’s provided by a variable rate coder, the

appar atmgngionproeptingg: firntettestrdoor ofdhe gnralityi af data framnes, nolbe

Si. Lity of ta frane occupy in the
dalﬁgoréfggtﬁ@[n?g%ggﬁtép %Fggrgéne ?iv?{ba%g}?'fgfg “data frame of
t he pl mmeahs foy a sifze dfiha reniating plutalityosf dataFeetepaagbeshpl it Ge data

the d%ta packet, fromthe variable rate coder; neans
fd’ra‘:l&a”sﬁnge of the remaining plurality of data franes

nmay oc Ghiays fof ploRlihed Maxieskele ito BB FafidfdVatelc@ller dependant on the
pr ov Jaxinmumrate to the variable rate coder

iding a. m ) )
dé&@ﬁgﬁ}ﬁm&ﬁntﬂﬁ@lu@w A2 FrpBeS TRRERCAIIYGN Hletaty nagket of
data franmes may occupy in the data packet. 32. An
apgoarat us for creating a data packet froma plurality
of>2dat A TFaPRAAES Fir Siaategia dasy packeiframap pluratist of datacfeamespheyided

”%Q%%mté &ldBE) the TR oMprdfber m ni ng a nmaxi mum

size the plurality of data franes nmay occupy in the

dat a pateres for determininge masinam singthe pluralisy oftiatasfrfmes meyafccupy
t hey 'delfa%ai:ﬁe% of data frames, to be incorporated into

t he data “packet, fromthe variable rate coder; neans

f or detrenns fiof ageptingavesiapt fenkeofolie flivelity @fdatn frages, to be

A AR TR L

aver ageesh<fer ddteririéing &n@ierigs Gize pf e adnbdinin®pluBdityeof data frames

frames may qccupy in the data packet to the average
siniaé’o(‘ffupé’fvml(ﬂ?é{éﬁpéﬂket’pr evi ously coded frame; and means

for prahfl OEfoPmTR% cBHih By cBmbiithg\u@éh &R JfMeSremaining
¢ %‘iju%nt? % ga?a ?rgm&tashrgay occupy in the data packet to the average size of at least on
previously coded frame; and
means for providing a maximum rate to the variable rate coder based on the

comparison.

33.  An apparatus for controlling a variable rate vocoder, the method comprising:

A) means for accepting an initial data frame, to be incorporated into a data frame
bundle, from the vocoder;

B) means for determining how much space remains in the data bundle when the
initial frame is incorporated into the data frame bundle;

C) means for using the space remaining in the data bundle to determine the
sustained rate for the remaining packets; and

D) means for setting a maximum rate, for the variable vocoder, equal to the



conparison. 33. An apparatus for controlling a

vari abl e rate vocoder, the nethod conprising: A neans
w0 ooo4mgssepting an initial data frame, to be  PCT/US2004/009305

incorporated into a data fra bundl e, fromthe

vocoder; B) neans for determ ning how nuch space

remains.in the data bundle when the initial frame is

i MUSPE H%d into the data frame bundle; C neans for

using the space remaining in the data bundle to

determ ne the sustained rate for the remaining

patdket $An spparay forsansolling a vasiablemaje soqedst, the metkodeompusing:

t he varj e, V0. 08889
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appearpargisd indy a damframoe bundde;a vari abl e rate vocoder, the
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bunsthiaed faje foEMB SenhzinglpicR@sidn@ space remaining in the
data byndle to determne the sustained rate for the

r emai nitHGRPRLICE fUngARNURI AR sioF Hie vardahls YRgoder raspplito the
r ah&ainédratel he vari abl e vocoder, equal to the

sustai ned rate.




