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; e3eCCd 40Fv6TqyWD 02/ 45311 1 PREAVMBLE GENERATI ON BACKGROUND 5 |. Field
PCT/ USOL/ 43617 The present invention relates to wirel ess voice and data
comuni caw@m/&pst ens. More particularly, the present inverti/osoiseéates tOAV )
novel and inproved nmethods and apparatus for generating optim zed preanbl\es
for data packets. 10 1'1. Background The field of wireless comrunications
has many applications including, e.g.,l cordless tel ephones, paging,

wi rel ess |ocal | oops, personal digital assistants (PDAs), Internet

t el ephony, and®ellite PREAMBLEGENEFRATION A particularly inportant
applicati i | ul ar tel ephone systens for nobile subscribers. (As used
her ein, tﬁlﬂﬂ“ﬁ@",@@/mﬁmul ar" systens enconpasses both cellular and personal
conmuni ca s (PCS) f i 2S5 rious over-the-air interfaces
have been devel oped for such ce‘FW@f‘JMﬁe systens including, e.g.,
frequency division nmultiple access (FDVA), tinme 20 division nultiple access
(TDMA), and code division nmultiple access (CDMA). In connection therewth,
vari ous8 ddmest Féeldnd i nternational standards have been established

i ncludi ng, e.gqpA j h Iyl Ce,: ) b m f or
Nobi | e (GSM .~ Ahg IRERE Mrehfiol SEF"(t?%- 5 ?‘"f’%gr FoR, a?‘,l‘dls\é-ﬁgg and its
deri vat i vesmn$iesion Isgsiesis. Mgk prriddadystiopresent invesftin miates to

col l ectivel erein as 1S795 and proposed. hi gh-data-rate systens,for

ot . ot o So¥eb SR, fnPRaved el sBHCBRR e 30 coTerhfibe, SPAREER ut! on
(TIA) and pa¢diablevdd ddtapaekeisandar ds bodi es. Cel | ul ar tel ephone systens
configured in accordance with the use of the 1S 95 standard enpl oy CDVA

si gnaFYprocessi ng techni ques to provide 30 highly efficient and robust

cel lular fgl epm@ggﬁﬂﬁ\\d' ce. Exenplary cellular tel ephone systens confi gured

substantially in accordance with the use of the 1S-95 standard are
described in UTBe field ehwirgless onupgnipgtons hag nugy applicafiens indvdingssi gned

to the as n t ty d I
b Uson Sy Cifless, (ELCPHERRS, popfi! WARTIdc Tbops, pGHE Wikhat
over - t he- apsistpoteeddns), dhtarpetateléphuiny, endesatllite cemphanigation systents. power

contr i ' SVS i Il . . tent 56 whi ch
is as #gnﬁr‘:\&ds ?%ﬁiéﬁh g’?ﬁé‘%%% ﬁ ? ﬁce'étgoﬁglgec%!lggagvtg%%hg%eas%tﬁﬁ P%; rp%@@? por at ed
her ei n by stuldceibens e(Ahuped ersinpthrcterin ‘Melluddrigystézh/Bncotapasses bath
interface i? t hat conmuni cat i ons are. conduct ed lg t he sane, radi.o frequency
(12F) bandellaF apdrpreondbeqmpumit A BeEVicRs (P4 fredliepciess) YeriPys ar

tel ephone ovpeisad Higtfadks daveShasit dePeidped 86Y 8lck LaNetd€teléphaneel | ul ar

t el ephone, hands-freecar kit, etc.) in a given cellular felephone system
can comufRY#eMSs Ndudinge PeafeMEBEY Swisih myltnle feeesst § )r &7¢ se- | i nk
Si gnabg oV givikidf 1& aéadds7TOMKY; ﬁlﬂe&;d'é%i&m&ﬁbk a &R dIRem st at i on
in SUC?I a_system caricormuni cate wWith renpte units by transmgti ng ‘a

f or war d- | Imkornegign esewitds Narions Zlomastic gndimtemnationalstandardshave ng

signal's oyeg, %Qﬁg?g?ﬁ':mél%‘i};g“ Prﬁ&izé}%dvﬂdb%SPRSﬁQ@%hﬁcé g§s CIAEIRIR

an increase in requency®redse of a cellular telephone and t he
ability t&lobaldGystesoffohdvidbile EsSMeand vimterinmbtendastk 95t 6i9Ms. Ik ncr eased

frequency _reuse _al a_gr.eater. nube cakl o) ver a
gi ven amﬁﬁﬁl%ﬁag&gé%fﬁﬂ‘?é ggﬂg‘ﬁ%‘g% Ii?’%ﬁ" i%ﬁ?{’ %@Eki%ﬁ#iﬁ{gg%gﬂl oning a
rerrolt 25 st @@fem?ftbwmﬂweml zoyd{@eifﬁ & 16905 f a%ﬁ r@iﬁ%smrleig?acfega&bﬂdlyems Pat t
i nvol ves si mu| t anequs i nterfaci Wi ase stations. contrast,
i d handd?h aiaoieIte AEFnPRATHES RS Binitber LEleChPRR e iaR Tt ot | on
bef or e estaabbdistiom (TTA)INH SiheAGRIMUddWRsRAAIRE: begies. st at i on. An exenpl ary
met hod of performngsoft handoff is described in U S Patent No. 5,267,261,
whi ch i s assi gh&Hula tel egiysteras coplgiiess thacqardanes withithe nsg pf
I ncor pOfatt}?@I%?S%‘td}ch&fdf@rB?ify]@ﬁ@ E‘ig?.ﬁﬂ}ég& ds &hhl e%rﬁoiﬁﬂo%ﬁ’ ne

el’e t Wo I at
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systens, a public sw tched phone n ‘%PST (typtca el ephone
conpady) highly effisiendand chbust ecdhilar t¢lpplipne senvicec Exempilardy celbilar nore

base stati v d] t el.ephone
e ( el SRR stahg cbbeRted s A e bRalrlee ithhe [pe b HE "0
base30st ai$-85 stamdtesce ave deserilsad tie .S BaGait Wabks 6,108f450r acd 404808 t her
base statiqnsor_cell 'Si%cﬁsi)’ and with egch ot heré Qoxer % back af”l

conpri si ndTESR €| pepien BYYS AseiERERi Hathe RrEFE Rt aady ke
signals sent over the air.To provide increased capacity, the International
Tel ecommuni cati onsUni on recently requested the subm ssion of proposed

met hods fmmlwﬂwmmmw,me WO 021 -t5311 3 PCT/ USQL/-13G1l7 high-rate data and
hi gh- qual rvices over wreless comuni cation channels. The
submi ssi ons desged be so-called "third generation,” or "3G " systens. An
exenpl ary proposal, the cdm2000 | TU-R Radi o Transm ssi on Technol ogy (RTT)
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of 1S-2000 and has been approved by the TIA The cdnma2000 proposal is
conpatible with 1S-95 systens in many ways. Another CDVA standard is the
W CDVA st saler311as enbodi ed in 3rd Generation Partnershi ppdnruosmaaser’?3GPP"
Docunent Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213, and 3G TS 10
25.214. Gven the growi ng demand for wireless data applications, the need
for very efficient wireless data commdi cati on systens has becone
increasingly significant. The |1S-95, c¢dma2000, and WCDVA st andards are
capabl e ofintorposatert hexpihdish refetender alrf CDMA sysierss, towirfthe-aiw powdre
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t hat v0| C ANOERErT p SReFYNAY and ¢ SaBlgnais Qeely eSS} f or
al | é ,%;F ?&&%‘e&%%&k H%ﬁéffts 1E¥R1cﬁﬁg Fon lﬂklgiats@lm gt ens
provi d| ng voice tr I C services I's transl at®s |§1to a tixed ang’ equal
t r ansiPssifraqueatcy révse of a celbwas tdﬁplhmawstemmrtd)ﬂmrdbhg' tr canduchseftf or t he

"ot ransm derpRriaREEn i RGBSR dnflptafeiBtad ekt fiths,

di fferent o greatdtsaumber of edllsatudbe aondctediove ai given @enoure ofrspreeaam t he

overal | aof t cat.i.on stem Th dat a

traffic co‘{%h B304 G sty e RO Ry HOBIH) B RO AR AToadhEy

incurred idvbhgel ARASHL WO of nibredeiser SthfiBHs &Hﬁﬂmv&fve@leiﬁult\daéb@sly
for transmttl ng packetized traffic over (g#géet 10

t |
g\rMot g%On; lggcrgﬁﬂlk% wih; e bageoptadionsn M rqopdgasty hard han BveleBi nat i on.
Gne such n&ﬁ%n %he Tx'i'f’erfa‘&%%ﬂﬁta RIxof 8646 stati%%lcb@&e(é@&m‘famﬁg .th@81) . The

I nternet pr breaks up nessages I nto_packets, routes the packets

from a sergierface valtb@ seqead base sfationetn @m@altyhmq@la@@@ﬁ speirfqramnge

ori gi nal i t QG each
data pac kg‘?ﬁ?@%‘i@éﬁs e ﬁ&ﬂﬁ plabé k%gdet;mgodh %ﬂﬁiﬁg sou>1<5'§§'éé de :énat ion
addr ess f iastigaee hfathapneqﬂ:rdi mvemﬂem anfd ésll)hns:brlammtbhteremb aefecenmeut er s The

1981) D15 rospoftst ol SREh selbr e BpNEReO i Ei il FumpDE SHERRETT o one
applicati Qélephoﬁeaidmrorkw?sm(rtyﬁ&w regel hbne@bn(w&) ared a siobtleer

protocol that ,i.s useful t he 20 reI i abi nechanl S of TCP are not
necessar y SYEHFIDg; Eenier a&g s‘“e‘?‘Wrb‘e%‘c%’i?eW IF}P g‘? T ENPLehPRPE ygtﬁ’é%am sns

of TCP ar %oﬁ&tolmge(msy B$§§U§§n68{~d1&@8W!ESISIaﬂ@1/er vai Q@leP&@)lﬁ%t $1n'e§
i neffective due to del constraints. ce, UDP is usual used

“transmit breinatter raferroenie asELAEL elé‘§$)ﬂgTb% r%‘i&?ﬁe?owaahedmthdzaéet raffic
data Poar Faien BuA& R GAETOLEARION BIR] APl 16748 sithe? HASERIatBnanCr Case
i ncrease dutcalltmtﬁh@dc&pﬂt pagh ptherpovgn a bﬂﬁl@alﬂecqmpmﬁlglgsﬁ}/aﬂe nes used to

transm t )@}9 met hods and
appar at us%%ﬁ%n%&%?@%agégﬁﬂ{&%@gﬁggw?an ecogg% e pr ea les are
presented. A cﬁh:npmwdasncneasled]eapaonty tied Brternaticral | Bdedonampaidationsof t he
frequency .bandw dt ass 0 a,w.reless comunjca rvice.,.provider.
I the. endUuPRerre i REER 2 bthiSpRTt P BR CLER G OBk, | he
channel may be dedi cated to both voice traffic and data traffic or the
channel may be dedicated solely to data traffic. In one aspect, a nethod
for transmtting data packets in a wirel ess comruni cati on systemin a

channel sensitive manner is presented, the 5 nmethod conprising: repackaging
a data payload into at |east one subpacket; generating at |east one
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The features, objects, and advantages of the present invention will becone
nore apparent fromthe detail ed description set forth bel ow when 30 taken
in conjunwbioansith the drawings in which |ike reference ®earisonr/aig?
identify correspondingly throughout and wherein: FIG1 is a diagramof an
exenpl ary data communi cation system FIG 2 is a graph illustrating
periodic transmi ssions of data traffic3packets; WO 02L15311 6

PCT/USQOL/ - L3617 FIG 3 is a graph illustrating transm ssion of data traffic
packet s dtlnghgatqnﬂatmhdthlghsqﬂai@y@pemrﬂcéﬁ9V€r wiiretpssacommanigagior di agr am
o "5 2PPAA kNSt CTROSABRALIGE, Ak alfl Uil Aigagkh opagiage; S

FIG 5 is ock diagram of an appara or gener tlng a ‘preanbl’e unit,
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nobi |l e stations or r enot Ef:g{eu scriber, units_l2a- raI ity aof. base
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serving n or internetworkin ction (IW a public swtched
t el ephone WeClMA etaem)rdzzaS( embiogiaed yna3t meyship Project

i i o £y 2 Desptes PRI 2L 18 %S-%@f?*????é%%@tﬁ?* o, aReP R e,

one B3C 1&5.21de MSC 18, and one PDSN 20 are shown. It woul d be understood
by those skill he art that there could .number of re

otations 12 basyelihe BrkingdSand Tofwifiet difa ARRHEHERR, Stndeel b
enbodi Ir(rentvr?rytéefmemem@&s@@maoﬁahmaam Sfenﬂsﬂ'll |a§b@come:|i§&ﬁ'ea$&i@ yservi ces
net wor The renote_st ns 12 V. ul ar, tele

cel lul ar tSegRIfKaREST }@,‘bi%é’gt €Ein% pr?% W‘% 5§a1?“é| F‘Eﬂﬁg’rsf%dﬁ

Vieb- br ows %m%&g%&oaatmatm ﬁﬁdtv%ﬁ&oﬂiﬂﬁﬁsoﬂrtﬁhemi‘@taﬁa dgagel ree car
kits, or PDAs runn P- based Wéb-browser applications. The renote

stati dis dinksi A metbOdcfoamaa@enttmg/ mwmllgm.%%étﬁéﬁw@@md nor e
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the I P pa j mes sl ng 0|n i P WO

02/ -45311%ﬁ%@%%§§17a5?15% édﬁﬂg% 52! e PresbRES ’l“’é’k%i?ztat“sl coupl ed
to the PDShkc rited Nzraﬁcehe&nupl ed to the I\/SC 18 the MSC is coupled to
the BSC 16 an he PST and the BSC 16 i u ed to se.stations
195 120 vi'a i reIEMECR: (EteEPacs Pomesn i Gefiinoermices A GAd FAUR dat o
packets i nepfices danpe Rictthatahy rn%eVERhBbsdd SWin et m@hﬁmmcdétdyng

e.g., E1, T1, Asynchronous, Transfer | P,. PPP, FrzfrregRel ay, HDSL,

ADSL. or xesuiremenis, FypicaHx: the-avera rﬁmerwaymele‘se f ppeech g sy ect | y
to the PD%hluﬁtﬂo e RBSiHAe 0Rasd 8 h%o?l%s?%@l:l@l‘é teF doig tﬁ@%&'ﬁ%ﬁws lchn Be

enbodi nent t renote stations 12al2d ¢ommuni ate Wt h base stations
14a- 14c oveermittedr tonvery aiie enstarnéel QIOIIHHZ% theGeﬂf@ﬁbﬁnCUn abatheredatni p

Syot ofi, ~ SABBRISHIRSRGR. eI AR G e o SRR e aRie e

TIAEI A Seét&ﬁq’aés,mh(dhrmqmreesigmﬁmnﬂydar@)de(lm than M)thaWhm fpeis fully

i ncor por at her n_b ference.. During t L o rel ess
communi cat!pERArE: Wi Befe€ PRieg, eolbe, {BHEEY , 6 FRe el oflfert
denodul at eodiehg s@lﬁeﬂhe\/felt skathiigkdistlgsad $n fU. SrrPuaarntoAlpphemle Setiat INws

2o engpadd UL e gRler Gokie PRI 0P ar DECORERIEOR o1 on

14a- 149 i ppresspIed (Y@NVOLU‘HDNA%&\S@NC@DE@ CODEWARORDSs gilgHat i on

1l4a-14c may communi cate with CE urality of renpte 20 stations 12a-12d by
tofthe @ﬁme 19fnthespEgsant inventipn pedot e
stations base station 14a conmunicates with first
and seconégl rkégaetegﬁitl ongmfggelrel b si mul taneously, and the base station
14c conmmuni cat esnefihen sighiificantrdiffevencetbetween goitestraffisand data fraffic is
si mul t ane et.s 25 whi ch
! g@?} ¥?1c§'%?aff18%%‘}tfr@9 RAGKEL A %x@n{&{ g?a’d%e&'f éé}viga%%i‘*} £ all
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functionality including the orchestration of soft handoffs of a call for a
particular renote station 12a-12d from one base station 14a-14c to anot her
base statwomldsmildc. For exanple, a renpte station 12c i PCIovswwAl@at i ng
with two base stations 14b, 14c sinul taneously. Eventually, when the renote
30 station 12c noves far enough away from one of the base stations 14c, the
call will be handed off to the other bAse station 14b. If the transnission
is a conventional telephone call, the BSC 16 will route the received data
to the NMBasess ViVRifRlbr Jor dligital gy stesaprodding yoice tpefie sevricesatthist ace
with the t he; i 851 j ; els d 1

nCT Usp/ TgitiAtes irftol S SldPAREN SR AN nohefBABK AN dDIREE |
.net wor k 24naximeuns®liesmble ldrronrate fdretheaspeashctreffic frandse POINNZGStWhI ch

will send ts he | 24, t tiwv he BSC 16 wil |
route the t%)eggﬁ%ta(gﬁ I raé’télﬁ ?%/I%I?% OF ﬁ%?%léi‘éﬁ p\/\ﬁi‘%‘%@%ﬁ&‘ﬁ% #@f%%%q{gfc 5t 0 the
1P net \éx/o(r]I l¢haét,t;)OS &avbe shffefentfedm aser to afsafm' ﬁdic@nsl?é Rzariledem)(lbﬁi@tt@t i ons
12a - 12d.to base statipns. l4a - c., Performance.of rever i

{r ansm ssiiBeARs heie el effidentysobthE dat cHBTIBBR i SEETy 1R GEBO ot ¢ he
pi | ot channghtARdff¢ Reni@Yiea&6n Isydlenh Gs EfIRRARY Yefiell ALthe RRANELIa _
acconpanies the traffic chanpels in order’ to provide coherent denodul ati on
of the redBfydedin e rangfpnaha predeterminedipanemtaiobidasyst em the reverse
traffic channel : lglqmg i i: . limted
to an Access Ch_‘ge}#\%ﬁ an @%ﬁgﬁfgg&géﬁ%@ﬂgﬂgﬁlﬁgﬁﬁa {é}\qliéf;hg%@ rr%t%%t Contr ol
Channdl, svikshing mebweirkasedhabinfoomatinamreives at Risvinterd ¢d watination.

Channel | ST Frale s Tl Bt HiBtoneP e I SeRanblR (e

subscr i berinterhebpkotosoh Py dra2kD0p Webtugeghintdpasketsateutes ahe rpackerd by
different renote stationsg wthin the range,of bas tati are.nqt

or t hogonal TSR S4e P e atiody SRA ARG RIS, DAt KSRy BHO FBROF @t | on
are mut ualmyssagé@ag&waeﬁmm. USRe OP prbidtol eaplirddiiiall egokiRfata packetchannel
is first sprea uglafrrl& %I@sh code, 20 which gro_\/l des fo chﬁnel I zation
and fap r e aroliepsier spRiginingfopfee anctdesiationadesnss fipldg that

previ ousl Mmiﬁﬁéﬂgrridﬁﬂﬁ'ﬁéélﬁoét and ddstiRhtibR SR PSPV hS Hah & Bssidcchitdipi cal
CDVA system “a base station punctures power control bits into transm ssions

transm t t grotarob§EGP), promatigatadiioRE( 93 (Sertiemband@8by, ivtespossiblstorst at i on.
Using t he tRQ%fial‘x‘l%”h{-&df{?' cifiiive "RAS fP&rﬁtdrﬁ%Ffﬁﬁ‘ca%%Y\%t 219&?.8?.! ypad] ust
the signal strength of 1ts transm ssions so power consunpti on and

i nt er f er edgserviDathgrarhdirotanob (GDH)ds iacsimpleryphgocadhatis useful Wirenntener, t he
power ,aof eagh individual re tation in the range of se station is
bopr o2 maceligPiie medhaRiom BF TP a8 b refeserfin 00 et BaPEREs “The
rgm)t e st aiviepNEP, attee ml@abiﬁejld ﬂvbtﬂﬂam"sn{seaﬁtT(tllMaﬁéeﬁbs ﬁ&és?:?pbécdgﬁbe[]
adjustnment. One is. an en lo ower .contr rqcess perfornme t he
fermte ot dErBRmRic R ore PecleE i Betertis dus K deEy seRSire S sFieRtel vi ng
bot h t he nepPtieushdly AfedRdrimniadtettaficon. WO U2/. 16311

PCT/ USQL/ - 13GL7_9 However, on the forward |ink, a base station can transmt
at a maxi num pddke tOr AWNEPASIRE SPTISERET flén@ﬂd lf%ﬁltaéa drafficopervigasnPh t he
ange st ields ot AbinRARACtenls heS1Ca Hedd I IhEAEE AR HIARR T emot e
stations within the sane cell does not arise. This capability can be

expl oi t ed capagiisigwiless sommannichtion systensr IQndwaly todherease dataitcaffind dat a
traffic. | k£, h@]i J POYE 1. $S1.0 el
cannot be C58§ﬂ?3§Lsdt£§8$o I'nt eﬁe fer eﬁgngF%%u%gper attlrr%{llgrg#}%ngé:% %ﬁb%r(#a% base
st ati ons. ttaffia system using variable rate encodi ng and decodi ng of voice
traffic, a base station will not transmt voice traffic at a constant power
*l evel. The use 10 of variable rate encoding and decodi ng converts speech
charagperistics into voice framnesgUNMIVEARYPti mal ly encoded at variable
rates. In an exenplary CDVA system these rates are full rate, half rate,
‘quarter rate, awoveliad impaoved Thedwdsnand appavatts for sgrnerating teasily be

transmtte iffere | eve whi ch w achi v desired target
frame err c?fr]‘Ie tgéat?gte( %@)J‘@H@ﬁ’g ?§§ xghqusa%pa%s\gpg%%d ‘gocﬁlraglcr%]’y?s I’—"gFgexarrpl e,
i f the datereial eefess teesislensiam pohigoref ithel fiedaeacy dandeddtcassigndd tde system

data bits can be packed.ipto a frane redundant]ly. |If such a redupdant

packi ng odEHFESS ﬁgmu%ﬁgﬁﬁpﬁqrgﬁeaﬂ@"?&?%r %rttéceén]?%&ﬁ?ﬂbtﬁ Cieéﬁ’ﬂ gdst ati ons
may be reduced because the process of soft conbining at the receiver allows
the recovery of corrupted bits. The use 20 of variable rate encodi ng and
decoding is described in detail in US. Patent No. 5,414,796, entitled
"VARI ABLE RATE VOCODER, " assigned to the assignee of the present invention
and incorporated by reference herein. Since the transm ssion of voice
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The process of transmtting data traffic with voice traffic can be 30

probl ematic. Since the voice traffic franes are transmtted at different
transm sswonzassyer |evels, the quantity (Y- X) db is unpr@®diTusablizi7 One

met hod for dealing with this uncertainty is to repackage data traffic

payl oads into repetitious and redundant subpackets. Through the process of
soft conbi ni ng, wherein one corrupted>subpacket is conbined with another
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herein without affecting the scope of the enbodi nents. 10 For "exanple, if a
renot e st geneatingpideass ongenen a¥lagel, rherginatheratieast qugereamhlet he base
station k I I L SRl I Lok guest ed
R s R R e e St o e
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| evel . The rerr%rg gn §{haetr iagﬁestwn}’llr}‘%gggif\?%%ﬁ%ﬁ%i%kﬁﬁ%ﬁ%?%ﬁﬂ Fr upt ed
bi ts, 1but paglvagsbbh & oniriehesst doanmmedcatign eystenh Sis opreisbrtesl) thacinetisod o
receive the data payload. within an.acceptable FER In this nethod,, the
oot o st SorgRLinBechgasing o ool CRRRDeY BEHRPACKE At RETGfapach
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par anet er prddétervhinediedstBldigesunpithbr genstatingahs pséafibRPARRESr , ti N ng
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as tht) RLP seqlitRBEthRI#Rest 7 Mefhodafor pRHREZING: HANEMISSIoR af b idddRd. Since

the renot 8asloatii® Préfen®dt, NRE Ne@hbARbnipHdihe: d&RARHIAS aa Waid foRthé Ve at
specific times, such future transm ssions need not include preanble bits.
WO 02/ - 4sBansmssimy pfidhe dagcpaylragds andisingianigokup salda dardeiermine 2 pat h
interfere i opLas e i jie at the
receiver ?ﬁﬁgsegﬁ%%\ |é§8£nbé%%% .fgi‘sgggtcgéltt%i gﬁlﬁhpt ?ﬁ‘gﬁ p?%%glf%}%?éeﬂr%{é’can
occur to phedeinghe packétdncingesht lehst eme $ubpafcketpm§a preemble idattachéd t he
renot . stati I I i I pidly 5 changi ng environnment, deep
fadesfscou déag:g\c(tf?héta greﬁ%é@m%%%aglﬁ%%ackets are schedul ed for

retransm ssi on. When such a circunstance occurs, the base station requires
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oot ot GEB SO R e uings i AARE RS s Riiciistasierf e 1o
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a base station tTf iAgFaP Ok A1 SReMPLHY AR AT URICREAR BYSEMat i on. Opt i mal
channel condi t FIBs2G8m geqﬂetmﬁma%g%tﬁvrmb tedvdinRkionisabe dh il BfafBé i on
carried by data request nmessages ( ) or by power strength nmeasurenent
messages P » that 20 are transnmitted by a renpte station to the base
station during the course of operations. Channel state information can be
transmtted by a variety of ways, which are not the subject of the present
application. Such nmethods are described in U S. Patent Application No.

08/ 931,535, filed on Septenber 16, 1997, entitled, "CHANNEL STRUCTURE FOR
COMVUNI CATI ON 25 SYSTEMS, " assigned to the assignee of the present
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overhead bits that waste transm ssion power. For exanple, suppose that a
preanble is K bits long, the data payload is divided into M subpackets, and
t he t ot alwowssiiof bits for all subpackets is N Then a pemiusdi/aic1?
transm ssion 5 that requires only one preanble will have an overhead of K/ N
bits and the anount of energy to transmt this overhead is 10l 0gl10 (K/N).
However, for aperiodic transmi ssions 6hat require a preanble for each
subpacket the overhead is MK/'N and the anpunt of energy to transmt this
overhead is 1cﬁ'16g 30¢ mgraph illestratmg Bansmissioneefedata taffic perkets dnsingst r engt h
versus ti determ nes that the signal strength to a
renote st |on |s googl%%t&#@rlr%(g&t’ t4, and t5, but not at tinmes t2 and t3
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statijon i s thenDETXILEER DESGRIPEION OF SFHE PREFERRED i ving at a
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P- P- PDDDDRIDDRRRARPPPP- P- P- P- P- P-P-P-P 5 TABLE 2 FIG 4 is PATdiSagn3ary of an
apparatus for generating the basic preanble unit and the repeated preanble
pattern. Preanble information, including but 10 not limted to information
such as the renote station identifier,7 subpacket index, and subpacket
transm ssion rate, is encoded at encodi ng el enment 40. Encoded i nf or mat i on
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preanbl e it t
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30 subpackets, each_ carrying_a smaller nunber of bits,
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desi gnated tol erance. Through experinentation, an optimal fractional
overhead is less than 0.2500 % In an al ternati ve enbodi nent, a nethod and
apparatus for using predeterm ned preanble lengths is presented. A

processor, or scheduling unit, has predeterm ned preanbl e | engths,
transm ssion rates, and nunber of




10 subpackets stored in a | ook-up table in a nenory el enent. Such a | ook-up
table woul d store optimal preanble |engths that are known to be Il ess than a
fracti onayoageshead anount at specific data rates and paclP€T/E0Yé¥l7 Tabl e 3
is an exanple of a | ook-up table. WO 02/-t,311 17 PCT/ USOL/-13Gl7 Rat e#
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except i nbatlbﬂ}eor&m@e@tatumw ﬂ‘@lha@@ﬁﬁ}lo@l aims. WHAT IS CLAIMED IS: WD
02/-1s311 PCT/USOL/-t13617 19 CLAIMS 1. A nethod for transmitting data
packets in a wireless communication 2 systemin a channel sensitive manner,
conprising: repackaging a data payload into at | east one subpacket; 4
generating at |east one preanbl e payl oad, wherein the at | east one preanble
payl oad corresponds to the at |east one subpacket; and 6 spreading the at

| east one preanble payload to format |east one preanble unit. 2. The
nethod of Caiml, further conprrsrng the step of sequencrng the 2 at Ieast

Y I e o o,



4. The nmethod of Claim2, wherein the pernutation pattern conprise: 2
repeating the at | east one preanble unit for a predeterm ned repetitions;
and 4 nul w@byisaglt a portion of the at | east one preanble umitT/udy/43di7 5. The
met hod of Claim1l, further conprising the step of encoding the at |east 2
one preanbl e payl oad, wherein the step of spreading the at |east one
preambl e payl oad i s performed upon an ®ncoded preanbl e payl oad. 6. The
method of Claim5, wherein_a renote station identifier of the at 2 | east
one preanbl e p&lowWades soRbsaETWRIFaliake|a brpe htatior eamitianspittatod of the

at | east - PR ioR- oM@t fstation®S RN HEORR i onal
encodi ng ?Ig‘s(&lgggﬁlrﬁryﬁe slésg%g%lg K_Zleg(%]lcgd%f n%ﬂ??]tg Szti{h? eas{tﬁiorpn% pr eghb%?e
payl oad. thenbase ssgion becqee/ tbsdssuaof n@rieTarcarbetvoebroferbotenstations bl ock

coding is ed i.n ep. of i R 2 1t he. |.east on agpbl.e_payl oad.
9. The rretvﬁgHgotbe i ?gﬁ%trueﬂ?onegtr}?g Qg]? g’p qg%sz%aé’ ?@}} %&ncﬁgtaq%ex%tl%tg%gq Hgérllgn 2
preanbfe paybtend thsiearacartybeth vyicefiratfit badadth tedfles It sHduldibe noediod of 9,
wherein the %ural i.H/ of ortho%(l)nal %gg]gs re Wl sh 2 codes. 11. A net hod
for opti mAt e TREIRWRAIWE BAngRissonere el bese high an tonfertre

conmmuni ca%gpt@@@aﬁoﬁméj@ibaﬁhgcﬁyg@g{amgm@n initial nunber of subpackets,
wher ei n each subpacket will "4 carry a substantially simlar cog% of the

data payl oad; &ePeTifiemM§E wRitaple spie Aspringandidegodingofevaies wakfic nunber
of 8. SubpaRkeliniiofAhAl Hb{rilhrfit Vol PafiRasd BREANPLBWRRTEAICTRE (e cor dance
with the ata rate; determning a fractional overhead, wherein the |length
of t h&0pr ehnbriableoraaciragdingand despding convarthspeechfchanactsistpescingos: | f

the fracti I [ i S _qr r L neq._thr 2
vount -t RSN 18Rl M ANG e dABA B VIR E e o o W SRIRMEF P2
oxer head C@M%sysf}tlnn thoase ealwea brd f;ﬂl Me,ilhaéﬂ;n}tge,rqﬁaraﬁi Ollrat@f, hiiuil@tgmlﬁhdawou Et ,

t hen ene tin 1 rea e aC e. . e t 0 y re,n the
Len Or e Bbkd thdated Vel Ramd e R TG b3 Sanspiised ot Auaent AGHRE IV | ons
as a basi wHieh wiibashiege andéditdd tlrgBtifiaede efror UARACKER)SIf thd. sybteiRtipod for

optim zing transm ssion of a data payload, conprising: 2 detérmning a data
rate for %ﬁ@gnﬁéw&ﬁ%YonF@f e&%plﬁaféﬁysa&t@arefe Mssaghﬁgﬂaﬁ PRGNt abl e to

det erm ne ' K ' Mhi | pr eanbl e
dateF Ob i ERPRAD G NEKBlsBh? R bitd 2af H@E%SR P29 AhrAe

| ength, wherein the pa I ncl’'udes at | east one subpacket and a preanble
i s attacheeflundandly &f sudhea gedindant packinglpsaeise power\wonsamptgyand

T SO ity ST Y i SRR g0 it < o
| o0k- up t abft eenibriniregspioting recdiheraliowb the rdcozery bAbdreuptedshite hEheebs. 15. An
compr 28 ng! YaneBRCTH A Rl Bifod il G ARBTIn A s PP oReRRL ST o
No. 5,414,796, entitled “VARIABLE RATE VOCODER,” assigned to the
assignee of the present invention and incorporated by reference herein. Since
the transmission of voice traffic frames does not necessarily utilize the
maximum power levels at which the base station may transmit, packetized
25 data traffic can be transmitted using the residual power.
Hence, if a voice frame is transmitted at a given instant x(t) at X dB but
the base station has a maximum transmission capacity of Y dB, then there is
(Y — X) dB residual power that can be used to transmit data traffic.
The process of transmitting data traffic with voice traffic can be
30 problematic. Since the voice traffic frames are transmitted at different
transmission power levels, the quantity (Y- X) db is unpredictable. One
method for dealing with this uncertainty is to repackage data traffic payloads
into repetitious and redundant subpackets. Through the process of soft

combining, wherein one corrupted subpacket is combined with another



4 paraneters; a spreading elenment for receiving the encoded data payl oad 6
transm ssion paraneters and for spreadi ng the encoded data payl oad

transm ssiwanop@Esanet ers; and 8 a mappi ng el enent for per mRrRATGSKHE613pr ead,
encoded data payl oad transm ssion paraneters. 16. The apparatus of Caim
15, further conprising a nodul ation elenent 2 for nodul ati ng the encoded
dat a payl oad transm ssion paranmeters Bh@fore i nput into the spreading

el enent. 17. An apparatus for generating a preanble to a data packet,

conpr i si ngoagptpdosebpacketpublee tiransnzisgiooc of sapatitaciad | ands tredagelagit e nent

cont ai nin | cilo C e pocessor to: 4 repackage a
data payl g%%‘g?dnl{égé%at% #@%ﬁcﬁ%&g‘?ﬁaﬁ%&%@g&%sg%@%eﬁés.at | east one preanbl e
‘payl oad, wher eFor tilesttativeastirpuses toriy e dub nomerydlande cofl tles pdnd2000 t he at

| east one sybpacket; .and spread the at. | east, one pr.eanbl ayl gad t.o form
at | east e%r‘ééﬁﬁ@é‘e_éelﬂni%f".cﬁi‘@.e %&dﬁkﬂﬁmqmﬁ fE%H&PH?%aﬁOBPéanm eto
‘a dat a5 pagkeinve BN 1S cafia2B00B3eni0r Il 8RaSEAPIAGy THRLA sPpaehDaththnt o at

| east one subpacket; means for generating at |east” one preanbl e payl oad,

wher ei n t affie canydrarspertedeiinbprekaiay Whieh ase conmed elbsuleadkets, east one
subpacket 31380 oce Oidks. ﬁ%@al%g%ﬁ éyeépd%selgfsltélt%g s {55 A% ir:r)gF itSdioedd ng the

at | east one prea e payloa orm at one preé e unit. 19. The
appar at usbefundenstopdahat slot hizes ouaypvaryi imgthesembodimnerse glescriberyherednt he at

| east one_ppreanphl ni ty, T r f Claim18, further conprising
means for“gﬂtoég}%ﬁ%cﬁﬂ%tﬂie gﬁq’ﬂeeog‘;‘?ggﬁ@"’g%@%%re payl oad. 21. An appar at us
for op@inizi nnghgexan@rls,rﬂifsasﬂ@nﬂoiefstatthfeqwdF] tlael hamsmigsivh [o_élcfbas artrb f
conmuni ca n ste conpri si ng: ans r 00sing an.initjial nunber o
subpacket 25%\/\}%@5 ok ghe Esgﬁﬁﬂ%%g?“W? Itﬁita_%i"ﬁ Gagsmission taq §8 Ski 1 ar
copy of ot b@_ssiBIeaatplﬂh)d destedansef @lie 48 teF IodALBE Gf @h@trén_{(ﬂ_é Rt &s@ondi ng
to the initial nunb of  subpackets; %ags for determning a length for a

r .
preanbl e REcRBRGEN ﬁ? sidnalprveeravaiiahle, afestatien cappagkagedhetater ni ni ng
a fractio ; I I : eis
conpar ed ?gl_)t ﬁgﬁg?’?g %gP \Htaﬁré@g u l%lgsgi\e%%?_waarr\lgfn%ﬂa%gs;?é?é 322@5?%‘8% tghe
f r act 1dnaresidaalnpawer deyglealhe remate statipnpwild aeegive ibel datia sshphcketsount

t hen choosj; u r 1,0f b k i |, f f hana rhead is
[ ess ¢ hanvite sHrEted R’ bRt UORBR SlrRbisRtnd wiotfrubSH pRETge fE
gener at i ngultperketsct@neteivp dlok dgta. pa3oadwithiip anaicoepthble Ker at i ng opti m zed

preanbl e structurges, C I Si ng; ns for storin 00k-up, tahle; 4
means for dete }Hﬁﬁﬁgtgogg%e Fﬁ?‘gtﬁ} %]t%%ﬁnf)gbtk%t e f\‘}a‘.%?%aﬁ{efﬁénﬂé‘@ﬂ% €incl udes
at |east gnecaddivivreketibpickets. psrrEtthe addittdiAidpateteafryofeduielant 6 | east
one s%pagket ’ d nEans for usi n%, t he_dat a r&é,e, for tge acket .to find a
pl ur af? t ydafa Bayinek Bite e Barmiseingkof dressmaditigel erRPRReth WALPe Ly of
par amet er gefbiteH 4d alipraATdlEad eRUaRSmissions.” .
. A3SY. A3alL. AY9. AL. ALy. ALR"AL. A9. ANL. AaL. AaL. Aa9. AFL?. Av&e. Aa . AuL% ASL9. Au9
_A9. A9. AaL, . Al O ynethiod that will allow a remote station to detect the
retransmissions is to send such retransmissions at periodic intervals. In this
method, a preamble is attached to the first transmitted subpacket, wherein the
25 preamble carries information identifying which remote station is the target
destination of the data payload, the transmission rate of the subpacket, and
the number of subpackets used to carry the full amount of data payload. The
timing of the arrival of subpackets, i.e., the periodic intervals at which
retransmissions are scheduled to arrive, is usually a predefined system
30 parameter, but if a system does not have such a system parameter, timing
information may also be included in the preamble. Other information, such
as the RLP sequence numbers of the data packet, can also be included. Since
the remote station is on notice that future transmissions will arrive at specific

times, such future transmissions need not include preamble bits.
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retransmissions is to attach a preamble to every transmitted subpacket, and to

] ca] ca] Caktﬁﬁbﬁaﬂﬁﬁ% Y8l &tional transmlssmn ower to transmit the subfack

15 then send the subpackets during optimal channel conditions. Optimal
channel conditions can be determined at a base station through information
transmitted by a remote station. Optimal channel conditions can be
determined through channel state information carried by data request
messages (DRC) or by power strength measurement messages (PSMM) that

20 are transmitted by a remote station to the base station during the course of
operations. Channel state information can be transmitted by a variety of
ways, which are not the subject of the present application. Such methods are
described in U.S. Patent Application No. 08/931,535, filed on September 16,
1997, entitled, “CHANNEL STRUCTURE FOR COMMUNICATION

25 SYSTEMS,” assigned to the assignee of the present invention and
incorporated by reference herein. One measure of an optimal channel
condition is the Rayleigh fading condition.

The method of transmitting only during favorable channel conditions
is ideal for channels that do not have predefined timing periods for

30 transmissions. In the exemplary embodiment, a base station only transmits at
the peaks of a Rayleigh fading envelope, wherein signal strength is plotted
against time and the signal strength peaks are identified by a predetermined
threshold value. If such a method is implemented, then an easily detectable

and decodable preamble is vital for retransmissions. However, attaching
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y&s3yslOE 1 4t)03gv8é%:0%5%b( )a-ckéltsigSXr/;)%l:e!nﬁgt%éL %thgs)e- the preamble bits a
preambles y subp p p re
overhead bits that waste transmission power. For example, suppose that a
preamble is K bits long, the data payload is divided into M subpackets, and
the total number of bits for all subpackets is N. Then a periodic transmission
5 that requires only one preamble will have an overhead of K/N bits and the
amount of energy to transmit this overhead is 10log,, (K/N). However, for
aperiodic transmissions that require a preamble for each subpacket, the
overhead is MK/N and the amount of energy to transmit this overhead is
10logy(MK/N).
10 FIG. 3 illustrates a plot of signal strength versus time. If the base
station determines that the signal strength to a remote station is good at times
t,, t,, and t;, but not at times t, and t; because the signal strength is not above
threshold x, then the base station will only transmit at times t,, t,, and t;.
In this embodiment, the decoding of retransmissions is dependent
15 upon the detection and decoding of the preambles attached thereto. One
method to ensure a low FER on the received preambles is to boost the
transmission power level of the preamble bits. Another method is to transmit
preamble messages on a separate channel from the retransmissions. For
example, in some wireless communication systems, remote stations in the
20 range of a base station are programmed to constantly scan an assigned
channel for preamble messages. The remote stations are not programmed to
periodically scan the data channels. If a preamble message targeted for a
specific remote station arrives, the remote station is then aware that a data
retransmission will be arriving at a specified time on a separate data channel,
25 and will detect it accordingly. However, this method is still problematic in
that if a preamble message is lost, then the data transmissions corresponding
to the preamble message are also lost.
The exemplary embodiments described herein provide techniques for
generating resilient preambles that still minimize the fractional overhead of
30  the preamble bits in relation to the data payload.
In the exemplary embodiment, a method and apparatus for generating
preamble subpackets is presented. In order to improve the resiliency and
detectability of preamble information, the preamble information bits are

”

spread to form a basic unit, whose elements are termed “chips.” The term
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10%g#9% ( bpefarhoh@ Ygreecite) predinble Yarfb@iRatipn renders the preamble information

more easily detectable and resilient. Table 1 shows a specific repetition and

permutation pattern that accomplishes this purpose.

Preamble | 192-Chip 192-Chip Preamble Sequence Repetition
Length | Preamble Multiplication Pattern
(Chips) | Repetition
Factor
192 1 -1
384 2 +1,-1
768 4 +1,+1,-1,-1
1,536 8 +1, +1,+1,+1,-1,-1,-1, -1
3,072 16 +1,+1,+1,+1, +1,+1, +1,+1,-1,-1,-1,-1,-1,-1,-1, -1
10 TABLE 1

In this specific example, the original preamble information is spread
into a basic unit comprising 192 chips. Depending upon the transmission rate
of the data subpackets, in which the accompanying data payload is packed,

15 this basic 192-chip preamble unit is repeated according to the
permutation/repetition pattern displayed in Table 1.
Henceforth, the total bits

repetition/combination of 192-chip preamble units will be referred to as a

produced by any given

preamble package. Hence, every data subpacket that is transmitted in a

20  channel sensitive manner, i.e., aperiodically, will have an attached preamble
package.

Table 2 illustrates transmission of repeated preamble units with data

subpackets. Each “D” indicates a subpacket carrying data payload and each

“P” indicates a preamble unit of 192 chips. As shown, a pattern of an equal

25 number of positive “P” and negative “P” together is easily detectable.

Alternative permutation patterns are possible and fall within the scope of this

embodiment.
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FIG. 5 is an apparatus for a more specific embodiment, wherein the
remote station identifier is encoded separately from the rest of the preamble
information.

25 Remote station identification bits, comprising 6 bits, are input into
encoder 50 at rate 6/12. Other preamble information, comprising 4 bits, are
input into encoder 51 at rate 4/12. 12-bit output of encoder 50 and 12-bit

output of encoder 51 are input into a modulation element 52 to form in-phase
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preamble lengths by a processing element. At step 61, an initial value is
chosen for the number of subpackets. The initial value can be set by channel

25 conditions. For example, if the channel conditions are favorable, a high rate
packet would probably be transmitted. For a high rate packet, a single
subpacket carrying a large number of bits is used. Hence, the initial value
would be 1. However, if the channel conditions are unfavorable, a low rate
packet will probably to transmitted. For a low rate packet, multiple

30 subpackets, each carrying a smaller number of bits, will be used. Hence, the
initial value would be 4.

At step 62, a determination of the data transmission rate is made. At
step 63, an estimate for the preamble package size is made. At step 64, the

fractional overhead P/(N + P) is determined, wherein P is the size of all
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Vi 109 ( number of bits of the data subpackets. If the fractional overhead is larger than
a threshold amount, then a new number of subpackets is chosen at step 65.
The process flow returns to step 62 and the process is repeated until the

5 fractional overhead is within a designated tolerance. Through
experimentation, an optimal fractional overhead is less than 0.2500 %.

In an alternative embodiment, a method and apparatus for using
predetermined preamble lengths is presented. A processor, or scheduling
unit, has predetermined preamble lengths, transmission rates, and number of

10  subpackets stored in a look-up table in a memory element. Such a look-up
table would store optimal preamble lengths that are known to be less than a
fractional overhead amount at specific data rates and packet sizes. Table 3 is

an example of a look-up table.
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Rate # of # of # of Slots Data # of #of Preamble
Index | Bits | Subpackets per Rate Subpacket | Subpacket | Overhead
per | perPacket | Subpacket | (kpbs) | Preamble | Preambles | Fraction
Packet Chips per Packet
0 192 1 8 9.6 6144 1 0.2500
1b 384 2 4 19.2 3072 2 0.2500
la 384 1 4 38.4 3072 1 0.2500
2b 768 2 4 38.4 1536 2 0.1250
2a 768 1 4 76.8 1536 1 0.1250
3d 1536 4 2 76.8 768 4 0.1250
3c 1536 3 2 102.4 768 3 0.1250
3b 1536 2 2 153.6 768 2 0.1250
3a 1536 1 2 307.2 768 1 0.1250
4d 1536 4 1 153.6 384 4 0.1250
4c 1536 3 1 204.8 384 3 0.1250
4b 1536 2 1 307.2 384 2 0.1250
da 1536 1 1 614.4 384 1 0.1250
5d 3072 4 1 307.2 192 4 0.0625
5c 3072 3 1 409.6 192 3 0.0625
5b 3072 2 1 614.4 192 2 0.0625
5a 3072 1 1 1228.8 192 1 0.0625
6b 3072 2 1 614.4 192 2 0.0625
6a 3072 1 1 1228.8 192 1 0.0625
7b 4608 2 1 921.6 192 2 0.0625
7a 4608 1 1 1843.2 192 1 0.0625
8 3072 1 1 1228.8 192 1 0.0625
9 4608 1 1 1843.2 192 1 0.0625
10 6144 1 1 2457.6 192 1 0.0625
Table 3 (Using fourteen 16-chip Walsh Channels)
5

Table 3 illustrates an example of possible subpacket sizes, data rates,
and preamble package sizes when fourteen 16-chip Walsh Channels are
available to the base station. It should be noted that at any point of time, a
base station only has a certain number of Walsh channels available for

10 transmissions. The number of Walsh Channels will vary, and hence, the
values for the parameters above in Table 3 will also vary.

Thus, a novel and improved method and apparatus for transmitting
data traffic using optimized preamble structures have been described. Those
of skill in the art would understand that the various illustrative logical blocks,

15 modules, circuits, and algorithm steps described in connection with the

embodiments disclosed herein may be implemented as electronic hardware,
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components, blocks, modules, circuits, and steps have been described

generally in terms of their functionality. Whether the functionality is

implemented as hardware or software depends upon the particular

5 application and design constraints imposed on the overall system. Skilled

artisans recognize the interchangeability of hardware and software under

these circumstances, and how best to implement the described functionality

for each particular application. As examples, the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with

10  the embodiments disclosed herein may be implemented or performed with a

digital signal processor (DSP), an application specific integrated circuit

(ASIC), a field programmable gate array (FPGA) or other programmable logic

device, discrete gate or transistor logic, discrete hardware components such

as, e.g., registers and FIFO, a processor executing a set of firmware

15 instructions, any conventional programmable software module and a

processor, or any combination thereof. The processor may advantageously be

a microprocessor, but in the alternative, the processor may be any

conventional processor, controller, microcontroller, or state machine. The

software module could reside in RAM memory, flash memory, ROM

20 memory, EPROM memory, EEPROM memory, registers, hard disk, a

removable disk, a CD-ROM, or any other form of storage medium known in

the art. Those of skill would further appreciate that the data, instructions,

commands, information, signals, bits, symbols, and chips that may be

referenced throughout the above description are advantageously represented

25 by voltages, currents, electromagnetic waves, magnetic fields or particles,
optical fields or particles, or any combination thereof.

Preferred embodiments of the present invention have thus been shown
and described. It would be apparent to one of ordinary skill in the art,
however, that numerous alterations may be made to the embodiments herein

30 disclosed without departing from the spirit or scope of the invention.
Therefore, the present invention is not to be limited except in accordance with

the following claims.

WHAT IS CLAIMED IS:
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CLAIMS
1. A method for transmitting data packets in a wireless communication

2 systemin a channel sensitive manner, comprising:
repackaging a data payload into at least one subpacket;
4 generating at least one preamble payload, wherein the at least one
preamble payload corresponds to the at least one subpacket; and
6 spreading the at least one preamble payload to form at least one

preamble unit.

2. The method of Claim 1, further comprising the step of sequencing the

2 atleast one preamble unit.

3. The method of Claim 2, wherein the step of sequencing the at least one

2 preamble unit is performed in accordance with a permutation pattern.

4. The method of Claim 2, wherein the permutation pattern comprise:

2 repeating the at least one preamble unit for a predetermined
repetitions; and

4 multiplying a portion of the at least one preamble unit by — 1.

5. The method of Claim 1, further comprising the step of encoding the at least
2 one preamble payload, wherein the step of spreading the at least one

preamble payload is performed upon an encoded preamble payload.

6. The method of Claim 5, wherein a remote station identifier of the at
2 least one preamble payload is encoded separately from a remaining portion of

the at least one preamble payload.

7. The method of 5, wherein convolutional encoding is used in the step of

2 encoding the at least one preamble payload.
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2 the at least one preamble payload.

9. The method of 1, wherein the step of spreading the at least one

2 preamble payload uses a plurality of orthogonal codes.

10.  The method of 9, wherein the plurality of orthogonal codes are Walsh

2  codes.

11. A method for optimizing the transmission of a data payload on a

2  wireless communication system, comprising:

choosing an initial number of subpackets, wherein each subpacket will

4  carry a substantially similar copy of the data payload;

determining a data rate corresponding to the initial number of

6. subpackets;

determining a length for a preamble package in accordance with the

8 datarate;

determining a fractional overhead, wherein the length of the preamble

10 package is compared to the bits of the subpackets;

if the fractional overhead is greater than a predetermined threshold

12 amount, then choosing a new number of subpackets; and

if the fractional overhead is less than or equal to the predetermined

14  threshold amount, then generating the preamble package.

12.  The method of 11, wherein the step of choosing an initial number of

2 subpackets uses channel conditions as a basis for choosing an initial number

of subpackets.

13. A method for optimizing transmission of a data payload, comprising:

2 determining a data rate for the transmission of the data payload; and

using a look-up table to determine a corresponding packet size for the

4  data payload and a preamble length, wherein the packet includes at least one

subpacket and a preamble is attached to each of the at least one subpacket.
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4

an encoding element for receiving data payload transmission
parameters;

a spreading element for receiving the encoded data payload
transmission parameters and for spreading the encoded data payload
transmission parameters; and

a mapping element for permuting the spread, encoded data payload

transmission parameters.

16.  The apparatus of Claim 15, further comprising a modulation element
for modulating the encoded data payload transmission parameters before

input into the spreading element.

17.  An apparatus for generating a preamble to a data packet, comprising a
processor coupled to a processor-readable storage element containing an
instruction set executable by the processor to:

repackage a data payload into at least one subpacket;

generate at least one preamble payload, wherein the at least one
preamble payload corresponds to the at least one subpacket; and

spread the at least one preamble payload to form at least one preamble
unit.

18.  Anapparatus for generating a preamble to a data packet, comprising:
means for repackaging a data payload into at least one subpacket;
means for generating at least one preamble payload, wherein the at

least one preamble payload corresponds to the at least one subpacket; and

1
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2 wireless communication system, comprising:
means for choosing an initial number of subpackets, wherein each
4  subpacket will carry a substantially similar copy of the data payload;
means for determining a data rate corresponding to the initial number
6 of subpackets;
means for determining a length for a preamble package in accordance
8  with the data rate;
means for determining a fractional overhead, wherein the length of the
10  preamble package is compared to the bits of the subpackets; and
means for deciding if the fractional overhead is greater than a
12 predetermined threshold amount, then choosing a new number of
subpackets; and if the fractional overhead is less than or equal to the

14  predetermined threshold amount, then generating the preamble package.

22.  An apparatus for generating optimized preamble structures,
2 comprising:
means for storing a look-up table;
4 means for determining a data rate for a packet, wherein the packet
includes at least one subpacket and a preamble is attached to each of the at
6 least one subpacket; and
means for using the data rate for the packet to find a plurality of parameters on

8 the look-up table, wherein the plurality of parameters include preamble lengths.



