;e3e<j,6T<\ 1 METHOD AND APPARATUS FOR DETERM NI NG A DATA RATE IN A H GH
RATE PACKET DATA W RELESS COVMUNI CATI ONS SYSTEM FI ELD The present @
i nventi orwoeb/at®s to wrel ess data conmuni cati on. Mre paPCOTausoasesPs t he
present invention relates to a novel and inproved nethod and apparatus 10

for high speed packet data and | ow del ayy data transm ssions in a wirel ess
comuni cati on system BACKGROUND 15 I ncreasing demand for wirel ess data
transm ssion and the expansi on of services available via wrel ess

comuni cat IMETHODANY APPARA TOUS FORDETERMINING e DATA RATE

services. One such Wﬂfﬁdﬁkﬂﬂrf ¢ | A%(HDR). An
exenpl ary HDR type system @ Aﬁ% N?%ES r Interface
+Specification" referred to ] '~ HDR general ly
provi des an effici ent"Wét hod of 20 transmitting packets of data in a
vvirelesi communi i system A difficulty arises in i !

*requiring both \,{@@H@Mﬂﬁw&ket dat a mes. Voi ce S‘M‘H mm“mm‘onm dered
| ow del ay data s h he voi ce cOt i cations ar eractive and

therefore processed T real -tine. Other |ow delay data syst®®" include
video, nultinmedifge ?F&Qerﬁt hgventiba! 1dihtB® @atvirdyst ik ORBnMISHSR® aMpréot
desi gned for voice 25 conmunications but rather are designed to optim ze
dat a t r anspPRESlsY, the prasert ipension relaicsd ko 3 noveh apbprpsedmediod @nd appasatutr ough
the vagphoug, mhi € r engdi.n ata,t I NG HRRk; r.at. . i nme.
The ci rlcb:ul 3 i on@ nstprggcgu@aglsfade taaygilngt tcl)&?/ hgclgfa%ast?ﬁ ngl onkéﬁ(?%sgégs? gﬁ%hets%lel ay

i s tol er ablcemhomicitibmsysteaamsm ssion, as the information is not used in

real -tinme. In contrast) the circulation delay is not acceptable for voice
communi cations. 30 There is a need for a conbination system for
transmtting high speed packet datBAOKGROUNDN along with | ow del ay dat a,
such as voice information. There is a further need for a nmethod of

determ ning the data rate for high packet data rate information in such a
conbi ndbi on systiegreasy demandSonmirRicss Thte tunsoissior dnd roe papsios op savicde a
novel _and_ 'a%fag)}'eeaa. ellf'egg c&%fnumcgnox? ?e%hﬁ&logy%ﬂ léélioegl%rygvélgﬁf‘ngﬁl oqélpgc%'
transmssion I n a Wreless comrunication system - I'n"oné eénbodt ment, a
base st ati dataiservicesi Onkasch soovioelis refdriedno ay HighhDhtaRedte GEDR).u Anlexemgiray
data, effectiyely as high priority,, S dul.e cket, data seyvices
accor di ng ?ﬁﬁgﬂf\’/ﬁa\?)ﬁﬁt‘?@lﬁ éB?RRI?E‘ii léf t@ﬂﬁpggﬂyﬁ?@{ %ﬁ%i?tg&ﬁ%gﬁ‘if” '8 The
packet dat gefsREY tEH UhANATspscifibRioRaC KR Gehdtall P pRIvided R dffcibftahetRbd of t | Me.
Al ternate enbodi nents may provi de packet data to nultiple npbile users at a
time, @Pvi diapgmitiing packets abHatagpaeyirclesscopwapnicatiopsystem) A diffipalty aises inyi ven
time, one use..j§ i ot A Gl PRELPURAL &9RED ORcide | to¥e OF

t he channe%ﬁﬁ%ﬁg %szgéecﬁg% ion determ ne%a%aétr Ig?‘:aoso tﬂe a\?ai Izsi e dpoai)/l\?er to
the pilot chesideréd powelelaynditp sysiéis sast the voidei ecommuninatione | are timdrantvs khed user .
The ratio i,s referr . a "T h G-t Or Pi todlat] " Tl P" tio.
The nobil e tl?fsf% reugré)ggfs%d;mr aeta?'gg}eb @g{e& atdglag Ac?g% gysrt%ége&é:}\%{es‘g hds T‘ﬂgf

i nf or mat i omédix kantl cothdrereblaime sdadd spstemd 5 HIDR asystemzbard i ok rdesighdie fdraedice
statioaﬁprovi des.a ."Br adcﬁ%{r-to-ﬁ'l ot ratio, or "B/P' ratio toht e nmobile
User,  dfer SISO BICHIET Ay depigRed o, QRERlze gy dianspisgions. as the s

avai | abl e {2808 S8 HDR RO%EH, ciRlilatRahRagk tisd ddricu mdtllel iRers) sérdind?@Me to
i.e., the power portion of the broadcast power used for .the pilot channel.

The nobi | e o0BepnedmpkilamsBat & timsy ks sielationdniraduces delay dnfedbe rapmistien base
station, wagleld g d_%ﬁy']@fcﬁ@xjabl%ffﬁr é%ts Frah@hiSsibs, R tﬁé’ﬂﬁ&ﬂg&dﬁoﬁfis hbusB4n The

normal i zed"data rate is”sent to the base station and a decision nade as to

t he appr opré¢akitisned dn gonteas theT¢ieculpiion delayds ned aseeritaile foy voirercompminicationhie

mobi | e,yser.
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There is a need for a combination system for transmitting high speed packet data
information along with low delay data, such as voice information. There is a further
need for a method of determining the data rate for high packet data rate information in

such a combination system.
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In an exenpl ary enbodi nent, a parallel signaling channel is used to provide
the T/P ratio information to the nobile user. The parallel signaling
channel &Y RE7MH8 | npl enented using a separate carrier fraqIzusNg/508% by any
of a variety of nethods for generating a separate channel. According to
anot her enbodi ment, the TIP ratio is pravided via the packet data traffic
channel, wherein the TIP ratio is included in the header of a packet of
data, or is provided continuously along with the packet data. 30 Alternate
enbodi nents nay i npl enent anot her ‘ﬂ%@mﬁBﬂ'estinating a SNR of the
traffic channel based on the SNR of the pilot channel, wherein the nmetric

ded t for det t f.a dat bi |
user v equast s t TS RQueR RPN AFOAE o Ml o RO U, Behatofor ek |

one aspect pack¥ dalagsfe SRANMBWNIIA! HAR tRARAATSALH S Ianﬁ!rs;@h@%oamﬁmﬁ@snoarsfygteﬁﬁor
operative to receive a first indicator, the first indicator_ correSponding

*t o avai Pabll @0}5%91@89‘116&9& athaseh AN QIS I0Gh WHB\RES ConamuMigatias, syster fishsaimup low
operative e a r

Phnet on’ o Pchf TeREafeRASK Aigf Wrfork) R0 Sl Whddies, pAMLLIRG! B3Ry | |
anot her aspesirdingrto ahwmvallablss)amnrmﬂnr sattsfying sheslomnlelay datay sTbnpzwhelr éata ve

foxtransmttin ow del dat a hes temha a.total
avai | abl e ff g}fg lﬂ@v@fe pagﬁ?,}ec[]aﬁ%k) g uggtagg ‘%Eerﬁ?tele HES | ow
del ay comumiyqabiide ph¢1¢akdats towguhipld mobiloswes at akah&dividingGhaxaiilablelpeweacket
dat a trgfflc power a @ functlon of the total 10, aviaulable transmt power

and t hdVfi Pgiongdb\% B I5Fni‘Hg? 81YFRANEE: Qngiuser i selasiederd drargstreaipient apl e

packet dat @adddafn thé qRAN of tHerbhﬁﬁﬁelll ’Iﬁ@ BhdeedtatRnRRErmifts W rad 88 fhe available
conmmruni cat i on appar at usincludes a first processor operative to receive a
first indi awer to thepiletghgenel paweranskprevidesthigastin taghe eelectedmpbilepsenydhe abl e
traffic-to- tre & PIR#E b g 0 ive a
p| | ot 15 si zgdnda (l?% QQ{, é‘??r‘]{"nreﬁ gﬂlﬁl ot si %lgpg?owﬁo:résneo P’g@?}é{oéﬁ tugelf'ﬁgée

si gnal ; a shematio lt@caladate adatap‘atechnﬂcseﬂdsethateabun@xmrﬂachm thednask sthlmonfl rst

Dy Che fi st i ndf R PRGRRE, 1R TPh o e o HiGpRn I et Bl B

correl at i onBrpYi rati® B fietmotdlctiBer, SRIeIR thoatib Cohdidas HhedRoddeha pddiesq.of,ahé 0 and
determ ne an assqQciated data rate for trgnsm ssion. 20 BRI EF DESCRI PTI ON COF

THE DRAW NisSalTavailable: tiansmission; pewer, ofibe Raseastatiepeand fthe ROt pewernipy the

di scl osed ﬁS%vl%P%oﬁRﬂ ﬁpﬁ%rtﬁbé&aw]!az w&e&@momeeﬁﬁ&pa{aﬁﬂa F TR difiedfkpl | ed
description set forth bel ow when 25 taken in cohjunction wth the draw ngs
in whi ch | driermintereemommalizad adate ratei themeduest Gony éippd;nm sigtign,t wheregthdbe and
wher ei F | LSt 1 at i f Hi gh
Dat a Rg e }1 Mliehodtd %cltr% 1‘\‘;2\,1sdre gls%srpggg’r%u%lﬂ{:a |Joﬁ&§]ag? & ﬁgfg‘}% qg%‘i"ﬁﬁst rates
a state di zbgsmatdmsmd abtilacg;lmpaa@d asoho thé appropiidie slgttatrﬂm dhe idatadbterskelectidn FI G
3ill ustrate?1 in a%e 4 formusage patterns for nmultiple packet data
users withih'g S‘W%IE? égél ¥omuni cation systemas in FIG1, FIG 4
illustrates in %a@hxmlﬁﬁmmt a@mlmesigxtmng chigme] Widshd providefthe

Wi rel ess co ni.cat S stemas FIG1 4 FIG 5|IIustratesb§

bl ock di agrtdmTEe i é%%b o¥sFini The parallel §‘ﬁ%‘i‘ﬁ‘1gn6'MP&P]n§Ialyo del ay

data users jRpkafeicadsti @%aﬁd@@&hepﬂfeque%bﬁ ochSyBaﬂyI 1US VERLS of Indh GRMoE Al

form power received by users in HDR wi rel ess conmini cation” systens
accor di ng gensrafingouseparsodiap@dlts; S FIG 9 illustrates in block diagram

forma portion of, [ gqgf E;qe,?}d

according to ong\ eg%d'iﬁ% a\rfllts {he]\-:&a%ﬂdl %%?ﬁf% o1 eﬂa\éb agr@éﬁ%tgégrtﬁ a

met hod f or tpfiacemenegwhersin the TdBratid s includedahgbs hcmdmmlfm padkevof dats tarns
channel to one enbodi nent; and 10 FI G

i npl |
:gpi Ierﬁgtlrﬁgoegdfi%ln f’? Ir']"gb'aaé?wlftl& Corg%glg? for determining a data rate for

transnggsi on i n Adterhat€tBboditRARUNAC Ahplomettymotidr Akt firrgtihatigne SNR of
enbodi ment .
the traffic channel based on the SNR of the pilot channel, wherein the metric is provided
to the mobile user for determination of a data rate. The mobile user requests

transmissions at or below the determined data rate.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15 While it is desirable
to inplenent high rate packet data services and | ow del ay, voice type
servi ces wponrawsystem this is a difficult task due to tIREBUSHNSE96ant

di fferences between voice services and data services. Specifically, voice
servi ces have stringent and predeterm ned delay requirenents. Typically,
the overall one-way delay of speech franmes nmust be |ess than 100 nsec. In
contrast to voice, the data delay can 20 beconme a variabl e paraneter used
to optim ze thelephé aspecicrywisélessronmaunicatiomapparets inphudeg aifisshiprogessone

condition of a. nnel. 1o ' user. W.l . v | nd. L |
therefore 3’8%@?‘12% lggél‘éee? gc tgﬁg(ga?%é@? (glrr XY?M%%AS{B‘{ %orfers gé]ns(ﬁné %n%ggﬁ%il‘gsﬁ%ggted on
t he channeldamarglérhission pdwet;ad adofrélatienoeit bpdraseto\deietmireihadkdt dlager vi ces

i nvol ves the requirenent, of 25 voice s rvitces_ for a fixed ,ang i(iomtrnn gr ade
of ser vi ce ORERSIPR Fats Mdighlos;a a TpgHion o e (St inFicatonand & Ecolpd pHRh T#MA! oo
‘requires agfrbpoel and equal transm ssion rate for all users having no del ay
greater than a maxi numtol erabl e val ue for the frane error rate (FER) of

the speech frambsanothercaspeqtaigta wirglessoepmmumieationesysten ghegystemsopssativei feed,

but rathe . .L:0 0 j ravh be a
par anet er - TR H Bk Rl 1oh kR, o oI p Y s KR xR
conmuni cat ipowes yashethod eldeSeESatdishmgda dasconmenion daddy commysit&ion link ygimgal | y
defined as the total .delay.incurred i e transfer of a_predeterm ne
amount or - Adis: it epmilfingdt B pockel it MRS el bR ESTERE PR

si gni f 1gantyvalisblectiaRaht poiovenia tHofiesk poeer. de@rminthgdapackeeisth ¢S based fint t he

former requires _a reliable copgmuni cation |ink whi ch, in the exenpl ary CDVA
5 comuni &lﬁqvaﬂatgg,_gg% data gt AONSE by soft handof f . Soft handoff results
in redundampd sl MBrIIPHRNS QB slcOMnfnicPibs aP w8us iRIUARE 8 fird phdBRERY €
reliability. However, this additional reliablility I's not required for data
transmi ssi opelsdyslogecaiveea fest indicatareths firgt dedicatar ¢arresponging-tara raeo of
retransmt 1%} ' e ' - t soft
nandor 1 cadt BECIESAZHE pBLApiF Srerll? s hARTEen PP RCHARE b R UBRRET P
contra$f t eigualiand datetimitelrepildt signaletbayisdatiio obapiletisigial; asamniatigh nddd a r at e

data comunicatjons typically use cket swi tched techniques rather than
Ciroui t swePOHEAIO B Fkeigent ikt i fsUpRessar, e sUmmAien gpdk RsHHt vt o

smal | bat clheadjtd theddigthl 6610bise katio ByoheBikdt dfti¢forBFens 8 Graffc SBRAAES-naiBsl/ or
tail. The conbi nation of data and 10 control information forns a packet. As
packet s ar &tio; apbarerdatiomymteperalive e reerive she waffic sianal/o-naiee mie mitluced, and
may even | Belehfife af 3SsopfuddMfinlad Rl ki ket s and/ or one or ore
portions of a packet. HDR and ot her packet data systems typically tolerate
time vadying del ayed packets as well as |ost packets. is possible to

It
exploit the delay toler t Sﬁﬂi‘iﬁ?! Pﬁg@edul i ng
transm ssions for opti nﬁ%m%@%gﬁggﬁ%gﬁcﬁ?l ons. ne%ine enbodi ment, the
transm ssions to nultiple users are schedul ed according to the quality of
each of transm ssi i nk.,.The transm ssi on es all avai] abl e power to
Crans ¢ datat dhrEesHSy RierlEy i PORTEERS e 1R Brethany HieloSed eliicnd o
vari abl e dappiratu@ill Becomd thbiel appatest fforfthe duddilddaieseriptiohiset fortk BelhesiBen of
the target recipient, the scheduling of transm ssions, the data rate

1 g Asm. . rat e
and/ or 29 he ta¥gn dBronginclen owith e Arasiingnin which, dike getermcasdaresierpidentify
techni que, .th&pehaRAS! th@gRlit 38d whbfein: | N one embodi ment, rather than have
each receiver estinmate such information, the receiver requests a data rate
and corr espondi FifScbillusgateatin block Hirgram{erdn lona gniboditeens ofriardigh Jyata Rate
schedul i ng i : | i zation nessage. Prior to
requesti ng@gggg(}ttgwrl%%}éggémﬂgg%fl@%ﬂ:%%%r m nes an optinumdata rate, 25

« wherein the dat &lGa2 dlusagtebe dvate dihgomm desuribaly eperatiamsofi asHDR gyetear as The

dat a r?ﬁeAﬁ péoporti onal to the transm ssion power and the quality of the
channeft™ (as d herein, a conbination systemis a system capabl e of

* handl i ng both | BYGdelihwtrakes & fraphisalifesh aBszegatied Ghehulplepdckai eskon. | n
a conbi nation, sysiem capabl e of handli nng0| ce_and packet data

transmi ssi SRS FHEDR Airelss) comgBYRIFALORFYS PR S 1R KOdvai | abl e data rate,
varies 30 with F[@m\Mlﬁéarakéaqn@a@?ca@gahﬂybwer T&%i\{ejg?@'réfﬁécr%ﬂﬁn tHbRY €

know edge of the voice activi of the systemin mning a data rate.
One exanpl wirlesqcoomphicatiorosystopsasdmBle.la W deband Code Division Miltiple
Access, such as the "ANSI J-STD-Ol Draft Standard for WCDMVA (W deband Code
Division Multiple Access) Air Interface



Conmpatibility Standard for 1.85 to 1.99 Giz PCS Applications” referred to
as "W 6 CDVA." Other systens include the "TIA/EIA/1S-2000 Standards for
cdrma2000 epreatiospect rum Systens” referred to as "the cdnex0Odsossendsard, "
or other per-user connection systens. A packet data system 20 is
illustrated in FIG 1 consistent with thge protocols 5 defined by the HAl
specification. In the system 20, a base station 22 communicates with nobile
stations 26 through 28. Each nobile station 26-28 is identified by an index
value fromO to HG. N Iﬂhjstrgtes ha blo‘c]aldlagmheformf amdfiDRe witeleiss @ommunidakiont he
system 20. The p nneI 24 is ill ustratg .as_a multiplexor to

illustrate &4 Ems‘a‘ﬁ’t'@ﬂégq 818?3 AlRUsers aceRrding 1 ane¢POEMEDS npy be referred

-t0 as an "accesFGe6 Rktrate\h @eaphical fdith PO REdied B u8&HE il HDR bardlkzsr S,
specifically, one user at a tine.” Note that_ an access termnal is typically

connect ed tf@nﬁnmeﬂﬁhﬁeméﬁ@@n&%wsﬁmba‘émtscorrput er, or a personal
+di gi tal gassista Iy I I@gﬂg wth
web access capaEIF'l t@ﬁé@&‘f@éénf ({&,n(ﬁh%e pa r%gttl(gn gﬁanllr%g?{' 4ﬁn§'§ e
referred tomaeieamoﬂlanmmsomeymnlabcorrdmgmomﬂ:inlvrghnbanta connect i vi ty bet ween

k itch d dev
il 6, the badds o aRedS thR ke T & SR B ol Wi T 87

I nternet. Imraegsywnﬁﬂlhnlbmnssget@mlmpmtmglat signalinguchianatll aeordi® @ @dde W t h
one link to the, sel ected recipient, wherein packet data channel 24

schedul es tPodiR§IE Adppi | e stations 26-28 one at a tinme. Forward traffic
channeljgref ers tmGdaf Andstraes M HbRUidd-ANHAL ntbhRI6r éétél’iﬁﬁn'ﬂ aRath faRVARF S€
traffic channel refers to data transmtted fromthe nobile statlons 26- 28.
The packet thasmissipsieawigless pemoaisatieesystasy a¢oapdingrimenerambndiméntnk t o one
user at a given tine. This is in contrast to | ow delay data transm ssi on
systens where nultiple |inks are maintai ned concurrently. The use of a
singl e link al IDEEAHLEBED@ESCRIBFTIONGF AHEPREFERREIDODEMBODIMENTSd | i nk
and optim zes transm ssions by 25 optim zing the channel condition for at
| east one link. lIdeally the base station only uses a channel when it is at

an optilgum condiwhidéit i besitabRY t8)impientenl high Iﬁteaﬁdcﬁét&ia?eﬁs&&cém lewnwrdy dat a
services} provide a fqorward traffic channel ta rate via a

Control ( DR@Jcec AR MSFVIERS 1Th ONG Systemy thHS &%, 3291 fiqe tapkefue 4p éh§ csh%ﬁ‘Ff’é'&l
accor di ng tdrelBfced Beiwdedl VBiceSeBids dnlia'Revicedl efﬁﬁbﬂlc§ﬂy SYoledeiad rabéo
ensures that users are schedul ed according to a fairness criteria.

exanpl e, a strmgenteml predetenmiined gelay eequiremientss yEypicalliyy the dvatedl onegwath dsley
nobi | e user v r h i stant.
The r equestOZcf‘B%F% atat e'}nls)ssf 32% hén §{)(2H399aﬁ\ nt&% 4 &Oléel gﬁer gaé%fl\g/fgg Cg? t he
schedul26d Usesme 7 Ivariatde paraofeter hleecfhmptmmze the?efﬁd:lend)mfethé data momn(lﬁi&dahoil s
nmeasur ed and used,t %%Eﬁd‘gt m ne,. a rate. nmuni caél on.

e T ot aaigds o SR B Rty b wie? SyiVRY Qyer b nind it i o -

1, such as thdrefdRpoyiiE 0 oflectatht GRLIEORMES te Hransthit atlees biSed oRehit fchaiel on.
The state 5 di agram descri bes operation with one nobile user, MSi. At state
30, | abel efOPiPE: " pase station 22 acquires access to packet dat a channel
24. During this sloMe? diffdrbh@ betnbdPbitd s @RS s@ ek mvlaﬁ,ea tﬁeolre%ﬁ\@'iéinéﬂt oft
channel and synchroni zing control. Upon conpletion of the initialization,
oper at 28n rigiassservicest forea fixed |andegommon prade” off servise (thﬂsé for slleugepre  For
connection u |

Further corvaniie B yRRuEySERng Sod REnBEFK fhod AFeRiPPiRic iR b
MSi, is schxsehsllmdingtrimededmegmaieo thanmay maxinmuns telembl4yalicafoe tiea framhBRANSMrale " At

raiiic chdfRE) O BReTHEBREET Ir cotlad. e REHELY i ol Sel Bied e -

| f the transathesa9vady fmﬁﬂnmttbamxf aFbs da seRgceds 8RSGUSSINGY beS paheRAL ed,
operatign returns to |DLE ateé%z A tran n%%smn may terpinate if another
15 usePOwi taRHANFRILO| BCepse: § r&ve officjeacy of &hg, dalg communigatign etemy T8¢ de of
» nobi | e st atGOSdf & GG onineGEA/LH sg@tenﬁmfplaﬁlyl\@fmeeaeu?éﬂo% deR n?%dﬁ%e&%' NIT
state 30 to establish that connection hi s wa he system 20 is able to
schedul e udbe sasérag a@rﬂ%@l@@@@@@“b@ﬁﬂﬂéﬂ@@“@ﬁﬂdﬁ@mdrﬁo ad a datypeckehiccess
net wor k. Schedul

Tobi e st ati ons L Soiheh SigBlAcHE aitéfensy BhAEeS dieh B0V B S welfesfls
t he usage phittthe fosmas sqoired edelmbldrmhnmacz(t&)u limkbwhieh sinathe exanpla@ COBIA and
MSN within nobile stations 26-28 is illustrated




in FIG 3. The power received in dB at each user is graphed as a function
of time. At tine tl NMBN receives a strong signal, while M5S0 and MSi are not
as strongwoAiR/4tiose t2 MSi receives the strongest signal, awi/eseisosye t3 MSN
receives the strongest signal. 25 Therefore, the system?20 is able to
schedul e comuni cations with MSN around 4ine tl, with Msi around tine t2,
and with MSO around tinme t3. The base station 22 determ nes the scheduling
at least in part based on the DRC received fromeach nobile station 2628.
An exenpl acpmiiifi¢ation systen| srprovited by sykthanddif. Seftitahdisft mhhd in redikhdant 4.

Pil ot 30 channe| transm ssions ar nters ersed W th t dat
Channel . EoRIDRLsione Fohavo o Mefe Rafarfong doamarave fohr B oERueeeh fhigm

‘time to to aHhitiopMdretiabilityRid Motf Feirkd rfsr ddtal Radsdhissidie bRaGkL thedaha gabrape!
uses all available power fromtinme tl to t2, and fromtine t3, etc. Each

mobi | e st atreasivedsinogras Aan (heaetansmitied. a Fordatatrgsdeesothet transmit powervused 40 e
rpower a u r to the
a1 abr e SagRsdiffanbbtr 60 ARRE iy ARkl RhferhiBilBRARMERR, | O
packet i zed dat a It @ontrhst Ite vsicataminsth%}o%delhyeiam d:ommuhlaatm&is hiphudatd edty
reflects the calculation of a | abl e power .. v when. voi ce and .ot her
o gl oy dates CofyPicatns’ byl B RROR! Fviitched e niandl Samec i, Aiewt
system t hgwgRhsdHcohhiQies TOEQAMMISEGIE TRITBAE NS gﬁuﬁéﬁnt&smhlll vailched t@sW}ﬁcchl\/A
wi rel ess communi cati on system 50 according to one enbodi ment. The base

station 52 cesaluinfermation o eppsaded apheadessndeor jaib él‘hﬂr@mhﬁ%?}w@r@f | daja éud vi ces
i ncl udh§g, cBHio f}[f jﬁ'oﬁ%rrﬁ? tcrﬁ%fjel&é/ dalefs afal M‘aﬁ?fﬁ?f&&@ﬁmugﬁ%hﬁﬁan’{o' ce
elay data an

services, |ow ket data servi ces acket ta-only
servi ces. Vhagogsdelays mnpn@oduwé, @dcmmamxmmmlos:bbé ope @tmdtlplfeqmckets

t ittt j I C tl ith
e A gRESH Gk BhugaL A 7 Bioker “BoR PhE PRSP RIS P o
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crf packet %iat% transmission. In a com dblﬁatlon system capable of handling voice and

packet data transmissions, the available power, and thus the available data rate, varies
30  with time with the voice activity. The receiver does not have knowledge of the voice
activity of the system in determining a data rate. One example of a combination system
is a Wideband Code Division Multiple Access, such as the "ANSI J-STD-01 Draft
Standard for W-CDMA (Wideband Code Division Multiple Access) Air Interface
Compatibility Standard for 1.85 to 1.99 GHz PCS Applications” referred to as "W-



and spectrum spreadi ng codes, such as Wal sh codes, to formthe PSCH A

maxi mum br oadcast power is available with respect to the PSCH which nay be
referred WO @87408r nax. 9 According to one enbodi mnent, RGWUSASCSHEIShannel
format defines parallel sub channels, each having a unique spectrum

spreadi ng code. One frane of data is then encoded, interleaved and

nodul at ed. The resultant signal is demultiplexed over the subchannels. At

the receiver, the signals are sunmed together to rebuild frame. A5
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cont i nuouslp¥ssohdTRAgiAl N@sibaft. 2AnPRVESs ta@nklahe cvel bbackilulaf eelepliing with
comuni cations. As each nobile station calculates a data rate prior to

recei ving tYeRriseess sppabilities. HiwPpdynthepacketdata ghanngh24 may hegrfesed émas an t he
avai | abl e pouegs iy ﬁo?ﬂu?&dpiéﬁr}é?ﬂgtda?a %%ﬂ&ﬁgfgyn%ﬂgecﬁh? %kéths&meﬁa&a@afate

To provide the nobile stat 6-60 wth rent mation relating to
t he avabl abeevaskwed tha B@emtgmﬁmahdqvm 5 Qi@tmnpdmsthabmtsta:oioonZtMnects

avai |l abl e power. th LlLO 25 pover . The ratio is referred to
herein as F’ho\ﬁﬁts&aglp?? g@?g-t%llghleﬁ{‘ F"g |o or "TIP ratio." The base station 52
provi des this raiiaaypioalt HPRssy/em backenﬂdnh lcomsrifuidationy plodeddOwitll bae Ipbitd e
stations) 56-6

u the TIP ratio i.n con nctlo W t he, SNR.of th il ot
channel ,  h&%e$ e‘?t%‘fé‘?ct@ﬁntt §/hgrein packepdatg; c l?fgf’%? ﬁhﬁ"]é(a'é"‘lfaln&g‘ll‘g
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calculate a "traffic SNR " wherein the 30 traffic SNRis correlated to a

data raPe. b#WeS%‘l?ﬂ | @ds Texerse rfEaffic shemmef gefigrs; o datai wansputtega framy theemebidk t o
the base sighbG3s2Tha phirer 2h 3ydtéth ©0'sERéieRs users by implementing one link to

one user at a given time. This is in contrast to low delay data transmission systems

where multiple links are maintained concurrently. The use of a single link allows a
higher transmission data rate for the selected link and optimizes transmissions by

25  optimizing the channel condition for at least one link. Ideally the base station only uses
a channel when it is at an optimum condition.

The user(s) of mobile stations 26-28 that expect data service(s) provide a
forward traffic channel data rate via a Data Rate Control (DRC) channel to the base
station 22. The users are scheduled according to the quality of signal received, wherein

30 scheduling also ensures that users are scheduled according to a faimess criteria. For
example, a fairness criterion prevents the system from favoring those mobile users
proximate to the base station over others that are distant. The requested data rate is

based on the quality of signals received at the scheduled user. The ratio of the Carrier-



In one enbodinent, the T/P ratio is included in the header of a packet of
data or may be punctured or inserted into the high rate packet data channel
bet ween paioletniwed data traffic. As illustrated in FIG 7,PAmmsoTio898at i o
information is transmtted prior to 10 traffic and provides the nobile
stations) 56-60 updated information regarding the avail able power as a
result of changes in the |ow delay data channel. Such changes al so i npact

t he nunber of codes, such as Wal sh codes, avail able for spreading the
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or ocessi ng 200t SisGRepIek Siiitipn R oRTaseiheus do IV 4akad0 10 cp@PLTR 1 | y
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For exanple, if the receivér is'not the target recipient of the data, the

recei ver rmzynnecwdébraﬂﬂl amaltaynate eeceds sriwarkor may di sconti nue any

pr epr ocessi ng of r , annel
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users. As hmFIG. p3 eThks poweraeeeiadd i dB adeash ius@uis $raphed weafusiaioa dfainid)eAt

vari ous users
time t; m receives a strong signal, while MSO and MSi are not as strong. At time tp

MSi receives the strongest signal, and at time t3 MSN receives the strongest signal.
25  Therefore, the system 20 is able to schedule communications with MSN around time t,
with MSi around time t;, and with MSQ around time t;. The base station 22 determines
the scheduling at least in part based on the DRC received from each mobile station 26-
28.
An exemplary HDR transmission within system 20 is illustrated in FIG. 4, Pilot
30  channel transmissions are interspersed with the packet data channel. For example, the
pilot channel uses all available power from time t, to t;, and similarly from time t, to ts.
The packet data channel uses all available power from time t; to t;, and from time t3, etc.
Each mobile station 26-28 calculates a data rate based on the total available power as

used by the pilot channel. The data rate is proportional to the available power. When



11 of the nultiple users is also able to receive a common packets) of
data. In this way, the configuration information is provided via the

si gnal i ngvow3saagme and each user is able to - retrieve and riavusde/sodes
packet (s). In one enbodi ment, a nessage is broadcast to nmultiple users,
wherein a group identifier is also broadgcast. Mbile users belonging to 5
the group know the group identifier a priori. The group identifier may be
pl aced in the header information. The group identifier nmay be a unique
Wl sh code tigg pakbedatiregstan @0 dntie rndyitpackbizedrdatpto mhobidestatoiso2l-D&; rthe
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an adapti vembagimeny fTherbasch&atiomb? icombNRidatesamitla aadiple tnesbiltTusdst thatrmdy. The
data rate correlator 88 then generates the dat ate for transm ssi.on via
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enbodi nent seivive, aidjthamobile sRtiong2IMI4 usesmily b @dice Béwideh Thddiase staor55 10
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traffic frane, which is information received via the traffic channel, at

step 102. VA staugn P2 schadwies| users for claga cemmugication gig, pasket data rhannel 3ds t he
nobi | e st aiop (c%tht, handl e k g0 ' & ' \ich o
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ot her pr oc#weiigly channpk66,0andedlith MS2 HO0athpiughcchiannd 168. pEacheof thenprobiétndata , t he

buffering del ays processing of data until the nobjl.e station(s). d m nes
the tar got “releBTan s gined Medpilopsp SAE LB AlaiBn 3 B BRG one
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wherein each of the multiple links uses only a portion of the available power.

Operation of the system 50 according to one embodiment is illustrated

graphically in FIG. 6. The pilot channel is provided continuously, as is typical of low

25 delay data systems. The power used by the low delay data channel varies continuously
over time as transmissions are initiated, processed and terminated, and according to the
specifics of the communications. The packet data channel uses the available power

after the pilot channel and low delay data services are satisfied. The packet data
channel is also referred to as a Pooled Supplemental Channel (PSCH), including

30 resources of the system available after dedicated and common channels are allocated.
As illustrated in FIG. 6, dynamic resource allocation involves pooling all unused power

and spectrum spreading codes, such as Walsh codes, to form the PSCH. A maximum
broadcast power is available with respect to the PSCH, which may be referred to as

Ioymax.



recipient, the buffered data is available for retrieval and processing. The
buffered data represents the received radio frequency sanples. Alternate
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may be punctured or inserted into the high rate packet data channel between packetized

data traffic. As illustrated in FIG. 7, the T/P ratio information is transmitted prior to



The B/P ratio represents a constant that will typically vary relatively
slowy over tine. The base station knows the ratio of total broadcast power
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i npl ement ot her indicators of the avail abl e power, such as using other
expressions) of the energy of transmttdéd signals, 20 the power spectral
density of the signals, etc. Continuing with FIG 11, in an alternate
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respectivel ed r . for. the.pilot and traffic a ve s P and
T, respect |p¥/ef'% C?eAs ngénce Oty cXample, | 'gn%FeP % E ?/ﬁélr g)rﬁé wé’i‘f S~

r epr esent }cbﬂmﬁﬁhﬁfaﬁyn pﬁsterﬁ,hwmghafodémm tor edf ﬁre@ssigntdabldata oGt tions. In
respective

e T hat © il wmplay cmbadmens AbSraRd fuEIG & araing anesag it reemiasd oh & >
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In one embodiment, the signaling message is encoded into a shorter frame than

25  the frame of the data packet, such as the header, allowing the receiver to decode the

signaling message and make processing decision(s) accordingly. The data received that

is potentially targeted for the receiver is buffered awaiting the processing decision(s).

For example, if the receiver is not the target recipient of the data, the receiver may

discard the buffered data or may discontinue any preprocessing of data, such as

30  buffering, etc. If the signaling channel contains no data for the receiver, the receiver

discards the buffer, else, the receiver decodes the buffered data using the parameters
indicated in the signaling message, reducing any latency of the system.

In one embodiment, the parallel signaling channel is transmitted to multiple

users. As multiple users are able to distinguish between data to the various users, each
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and the nobile station Uses a priori the specific t of
constel | at opagraup. an anot her enbodinent, a TIP ratio estimation algorithm

CoL RS, ool o oy spton b MgBRA T BB 7,
suf fi ci@nt lsgrvicengichilvlsystemdan The T/Bnatid énfermatianfs provided to a T/P processor 82.
The pilot signal is provided to SNR measurement unit 84 for calculation of the SNR of
the received pilot signal. The output of the T/P ratio and the pilot SNR are provided to
multiplier 86 to determine traffic SNR. The traffic SNR is then provided to the data rate
correlator 88 that performs an adaptive mapping from the traffic SNR to an associated

15 data rate. The data rate correlator 88 then generates the data rate for transmission via
the DRC. The functions performed in this portion of the mobile station 80 may be
implemented in dedicated hardware, software, firmware, or a combination thereof.

The T/P ratio may be transmitted using the parallel signaling channel as
illustrated in FIG. 8. As the receiver will determine the data rate based on the T/P ratio,

20 the signaling message may not include the data rate. The receiver then determines the
arrival timing of data based on a transmitted synchronization message. In one
embodiment, a separate signaling message is generated for the timing information. The
signaling message is transmitted in parallel to the data. In an alternate embodiment, the
signaling message(s) is punctured into the data.

25 FIG. 10 illustrates a method 100 of processing data in a combination wireless
communication system capable of packet data and low delay data transmissions
according to one embodiment. The mobile station(s) receive a traffic frame, which is
information received via the traffic channel, at step 102. The traffic frame is buffered at
step 104. Buffering allows the mobile station(s) to handle the information at a later time

30  without losing transmitted data. For example, data received may be buffered while other
processing is performed. Or as applied in the present embodiment, the buffering delays
processing of data until the mobile station(s) determines the target recipient of the data.
Data targeted for other mobile stations are not processed, but rather are ignored saving

valuable processing capability. When a mobile station(s) recognizes itself as a target
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bet ween cl waffes c@nel. Hof packet data transmissions the base station and each mobile station

determine a data rate for transmission. In one embodiment the base station determines
the data rate and informs the mobile station. In another embodiment, the mobile station
25  determines the data rate and informs the base station. In still another embodiment, the
base station and mobile station negotiate a data rate, wherein each provides information
to the other. The decision diamond 126 separates the process flow according to where
the data rate decision is made. If the mobile station makes the data rate decision,
processing continues to step 136. If the mobile station does not make the data rate
30  decision, processing continues to step 128.
In one embodiment, the method for determining a data rate involves negotiation
of the mobile station and base station. In the negotiations, the mobile station determines
a maximum achievable data rate. The maximum achievable data rate represents a data

rate possible if the mobile station is the only receiver of the base station. In this case,
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information into a digital form
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system song, abi%@é}ow‘ch%ﬂfslr&gtgger'e%l%ﬁﬂaﬁ(waf ih%seﬂg@y%%é@sr d%a' s, but
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power a0d #hwapdvedsispectiabdensity ofihetsignels, etel ay data, such as voi ce

communi cati ons. A\ GAFRANHCAIG. SR S AferhilE rhd LYY BenfiRinG 2 data rate, the

data rate decision is made by the mobile station. For this embodiment, at step 136 the

mobile station receives a Traffic-to-Pilot ratio, T/P ratio. At step 138 the mobile station
uses the calculated pilot SNR to generate a "traffic SNR" by adjusting the pilot SNR
25  according to the power available for traffic transmissions. In the present embodiment
the T/P ratio is used to adjust the pilot SNR. The traffic SNR then reflects the estimated
SNR of the traffic transmissions using the available power. The traffic SNR is
correlated to a data rate at step 140. The traffic SNR may be correlated to a Carrier-to-
Interference (C/I) ratio or other indicator of the quality of the channel. In one
30 embodiment a lookup table stores traffic SNRs and associated data rates. The data rate
is then provided as a request to the base station on the Data Request Channel (DRC) at

step 142. Processing then continues to step 144.
In an alternate embodiment, the mobile station estimates the T/P ratio using the

received pilot signal. The received pilot signal provides a channel estimate used for
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wherein the constellation is assumed to have unit averaged power.



under these circunstances, and how best to inplenent the described
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approximately Gaussian with mean Rs,. It is then possible to extract an estimate of
R from the PDF of x,. At this point there are a variety of ways to estimate R from the PDF of
20  x,. Several properties can be used in extracting the traffic-to-pilot ratio from the PDF. For

example, for a high-order modulation such as associated with a high SNR, x,’s are grouped
into several clusters, The layout of the centers of the clusters is similar to that of the
constellation of s,. For M-PAM, M-QAM and M-PSK, the constellation points are equally

spaced. Note also that the distribution of each cluster approximately follows the Gaussian PDF.



packet data transm ssions. 5. The wi rel ess communication apparatus of claim
4, wherein the packet data 2 transm ssion rate indicator is the

signal -t ovaorde0sati o for packet data transm ssions. 6. TRETVWSOHFESSS

comuni cati on apparatus of claiml, wherein the apparatus is 2 operative to
transmt the packet data transm ssion rgge indicator via a data request
channel. 7. The w rel ess comuni cation apparatus of claim®6, wherein the
packet data ' 2 transmission rate indicator is a data rate. 23 8. The
wirel ess c®ithusouca tcoding, apghaas abmpressioncdnd/onvdcoding,emd ichannblecoding abeatrapsmitted 2
operative conmuni cati on system supportin acket data
tlroansm SSi ‘é‘%ré@é%a QFCX)Maﬁﬂﬂ%? data transm ssi gns. 9. IIOE a w ?eloess

-conmuni cati on sybe @tgorlthhemys:mt'mu@perthft froguefieyr darpaim orvither ting d@nq@'me kEer gat a

and | ow de : ' ll%bi{rf'a r
met hod corr%r@%?q%; &%w% %? E]pﬁg“%?p g%ﬁssgé 1%&118&}%\% ; é&lnﬁ{? sgtg ‘\fl%n i nk
-using a5fi astargesetlisteietofrene PDRofvg| limlidatinpahdk PDRIAt pertordaf f The ppade; ofs a

function of the total 6 available transmt power and the first power;
det er m ni ngedodgais kben daterminad dybfrsgubnoy domaimanalysipl quJa@dampledaareatmgaaf iC

Communi cat e o bRt SERHCEDr rifeh, tERRborAf H8F 1G-S tne

wher ei n t hendjor’ SeriodOVR imay beacatdudied bhsednmn the midr geriold and2h@ipkdd bétgred , and
wherein the step of determ ning the bIe packet, ngaﬁ%ﬁ affic gi)ger
further 4 @BYHYPSeustellption PRINS nf OraM ettwo 1gRsio “"FH%“F

avai | abhe topfgred a?%%eﬁaﬁu& _ee @nﬁér{sﬁnapﬁﬁﬁfmnsl2Altgﬁlﬁtel'§ettﬁ@éq@¢fl sphdihgn | 1,

wherein the step of determ ning a packet data rate 2 furth r’rErlses
est i mat i ngPEePSItY magy-hecexplylited in fhej tine flompia. Fios keampig: by w@ﬂmqp ofithe@pt@st i ng

the 4 si Inahrb@uaPE3RiBAGE M POENhPbldorRGE et i1t 3 bbb S | ot

ratio. ess commini cat i on ‘appar atus, conpri
may provide an estimate of the average period between the center of the two adjacent

clusters.

15 In still another embodiment, the N centers of the clusters of the PDF are first

located. This method assumes that the estimated centers are {4, } for k=0, 1,..., N-1,
and the constellation points {a,} for k=0, 1, ..., N-1, are in a same order. Application

of the least square algorithm results in the following estimate of R

;%Iamf

Note that the centers for the PDF function may be determined in a variety of ways.

R= 6)

20

Since the constellation points are equally likely, the method first finds the

Cumulative Probability Function (CDF) from the PDF. The clustering is performed by
application of a threshold scheme on the CDF. The center of each group is then

25  calculated by averaging within the group using a first order moment. In alternate
embodiments, techniques such as feature extraction used in image processing may be
applied, wherein for example, a feature may be a peak or a template based on an
approximation to the Gaussian PDF. Note also that image segmentation techniques,

such as clustering and region growing, provide methods for grouping the points of the

30 empirical PDF. Comparing (6) and (4) illustrates a similarity between clustering
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20 data information is modulated onto a carrier for transmission. Modulation schemes

include, but are not limited to, Binary Phase-Shift Keying, Quadrature Phase-Shift

Keying (QPSK), Quadrature Amplitude Mapping (QAM), etc. The encoding scheme

encompasses aspects of coding the source information into a digital form, including, but

not limited to, Turbo-coding, convolutional coding, error coding, such as Cyclic

25 Redundancy Check (CRC), rate sets, etc. The receiver via the DRC may request the

constellation and encoding information. Channel identification includes, but is not

limited to, spreading codes in a spread spectrum communication system, such as Walsh

codes, and may include the carrier frequency. The channel identification may be

predetermined and fixed. The transmission power available for packet data

30 transmission is typically known, based on the known total transmit power available and
the known pilot signal power.

In a combination, packet data and low delay data, system some of the above

mentioned information is not known a priori, but rather is subject to variation due to the
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The use of a signaling channel, as illustrated in FIG. 8, provides much of this

information to the receiver. The message identifies the target recipient(s) and the

5 channel(s) for the packet data transmission. The DRC information requests a data rate,

specifying the constellation and the encoding. The provision of the available traffic

power indicator, wherein in one embodiment the indicator is a ratio of the available

traffic power to the pilot signal strength, provides a measure for determining the data

rate. According to one embodiment implementing a separate parallel signaling channel,

10 the information related to target recipient, constellation, and encoding is transmitted via

the traffic channel and/or DRC, while the information relating to channel(s) and traffic
power for data is transmitted via the parallel signaling channel.

Application of the embodiments and combinations of embodiments described

hereinabove, allow for combination of packet data with low delay data transmissions

15  within a wireless communication system. As indicated, the combination of voice with

packet data introduces variables into the transmission process. The application of a

separate signaling channeling provides information to receivers within a wireless

communication system without degrading the quality of the communication. The

signaling channel message may identify target recipient(s) information. The

20 transmission of an available traffic indicator to a receiver provides information that

assists the receiver in determining a data rate to request from the transmitter. Similarly,

when the traffic indicator is used by multiple receivers, wherein each calculates a data

rate therefrom, the transmitter receives information that assists the transmitter in

allocating transmission channels for packet data transmissions to the multiple receivers.



10y; 1 109& () - 2467792: WU3b@

1! sF 10% -

& ()-21i F 10%##8& ()-2! nF 10% (& ()-2! sF 10% - & ()-2! sF' 10% -

21 F' 109 “VOEPH2@S - : <<<<<<<sT5 1! F" &10%& () - &Ss109& () - &LOMET(YSO1/568930

10%& () -

I H 109%& () -

&$109%& () -

5 1!'Y3' 109%&' ()-OM 10%&' ()-S. M 10%&' () -! Sf +#10%& ()- (°

& ()-
10

2! >F 109 () - 2<<<==T??}"?sT5 1l y#109% ()- '10%& ()-!P 10% & ()-

109& ()-" ! 109%& () - ?A] AAB7BBgEST5 1!

"109&' ()-!M 10%&' ()-1 M 10%&' ()-y#10%&' ()-"!10%& () - B: CCDDBEE}~?sT

& () - ZEEFFTGUGVEN®XGaj n@d! Qnd)(mmc)vedlmell@dlmnd apparatus for high data rate

a‘lé‘g@?ﬂ%%é )‘_('; gF“E’S‘F %&CQ@ HIFT??%%‘)F&& X%%%H%%%Wé@“}? P2 aKLr

M 10%&' 0)-
1109 (

-LLaBJ @

1111109

10 10 10S8s! 10%&

1!'s! 109& (
109& () - F"
10%: ()-S

10

15

20

25

30

exemplary embodiment discussed herein describes a CDMA system, various

'109%&' () - z! Sf %#10%

()-I ! 10%&' () - f#lO%&' ()-s!109%&' () -yfy#109%& ()-! St y#10%&' (). - LMVNDN
OXO'?j] _@ 1F®P bogimenis fe- applicable: 1o apy (vgu:eless per-user connection method To effect

(109 (¥- Yerri O ‘@nz%unﬁ%ﬁ%ﬁé@i@bx@ﬁmpﬁ%e&go@}nﬁ 1 15 ASAHIERRIRR feSheTt b IBRYE () -

aS, 5#10¢
put giayGler B9 efficiendd@ application to IS-95, W- CDMA, IS-2

10%' ()- . M 10%& 8&0 Iﬁ?RRHSd Eg\ =

0%& ()-& S10%&' ()- HSSS>TTTUdBg\ = 1!!, y#10%&' () - gf s! 109%& () - |

%' ()-s!10%& ()- -#10%& () - UU@/\N>V\W1Eg\ =
Those of skill in the art would understand that the data, instructions, commands,

information, signals, bits, symbols, and chips that may be referenced throughout the
above description are advantageously represented by voltages, currents, electromagnetic
waves, magnetic fields or particles, optical fields or particles, or any combination
thereof.

Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. The various illustrative 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 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 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 First In First Out (FIFO) type, a processor
executing a set of firmware instructions, any conventional programmable software
module and a processor, or any combination thereof designed to perform the functions
described herein. 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 modules could reside in Random
Access Memory (RAM), FLASH memory, Read Only Memory (ROM), Electrically



111
“1109%& ()-Ys! 109& () -f#109%& ()-3109%& ()-s! 109%& ()-!10%& ()- WKXFYYUZa?g\ =
111 aS+#10M@'0eH78* ~ 1 109 () - (! 109%& ()-' ! 109 ()-! Df $#10%E T()SoyA0895 109 ()
-UZZ[ X[\ K\\ aBg\ = 1!!
810%& ()-6109%&' ()-!JYs3' 10%& ()-yls! 10%@1()-" 0" !10%& ()-.s!10%& ()-\\N Q P|
QR U VI bC 1!'! F' 910% () @o%&' ()-910%& ()- 10 10 10@

| 109%&: () - 9s! 10%& AMAQ dEDC 111
1098 () - ! Toom Mb)mnegry.z Klertgaily \EngsablpErggrammable JRQMBh C

109 () - a5 %Elé%)%’%%%e%” R py RIS PR R RO PRGN ()
: '100%& ()-lor hﬁ?%’aef iordecbfrn‘téﬂa dEBfﬁmLklgown in the art. The processor mz:.)y reside in an
21008 () UL SO Ul AL 1 ARGl o B0 1R

"M 109%& 6) - pliengdiies] ﬂied?hﬁeﬂéorsfnﬁ OP4side Sl Jar S4138HGHe( ) - Trie# 0@sdor - mbd OB& () -
'109%& () - s! 10%& ()-~j kI'T4nmmaBbC 1! | "109%& ()-
10%& () - Fslimplzgnenteds 3 09gcombipatigngof Ja ISR 1andp’ 4 ) migrepigesspis WCas  two

[ D G ) 1 S0
109s! 109%& () - | nA%B'Poiusalegdription3f eogRefeired eBbOAONRIY i} pedvidesl|te enable aifdY: 1!

i?;/f_‘o (()/q)& (@)) })%gé%& g]%}qgetlg & Otﬂ@.g; #9_ 6@7&9 & é;:) thg' prge%grf{q%n\(e)nﬁfo% .0%%: ('gnolllts tmoLclhflc%mﬁ ¢ 7dY

s! 109&'10) - Yo th]:@(’/&n()()dﬁnéﬁﬁ Mf/l’&e(réadﬂ\ﬁmﬁp@mﬂtﬁdké’dkﬁlled in the art, and the generic
11 S-#109%&' () - f Jdot/«& d(lz S&! #109& } ' a881_l#10(Vd§4d£31 s! 106«& (Jl LAf ] #109& ()-T
[IW ] +}) aBginciples defined herein may be applied to other embodiments without the use of the
inventive faculty. Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein.
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WE CLAIM:
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as a function of the first indicator and a received pilot signal strength.

2. The wireless communication apparatus of claim 1, wherein the first indicator
2 corresponds to a ratio of available packet data transmission power-to-pilot signal

strength,

3. The wireless communication apparatus of claim 2, wherein the pilot signal

|38

strength is a measure of the signal-to-noise ratio of the pilot signal.

4. The wireless communication apparatus of claim 3, further comprising:
2 an adjustment node coupled to the first processor and the correlation unit, the
adjustment node operative to adjust the signal-to-noise ratio of the pilot
4 signal in response to the ratio to determine a signal-to-noise ratio for

packet data transmissions.

5. The wireless communication apparatus of claim 4, wherein the packet data

2  transmission rate indicator is the signal-to-noise ratio for packet data transmissions.

6. The wireless communication apparatus of claim 1, wherein the apparatus is
2 operative to transmit the packet data transmission rate indicator via a data request

channel.

7. The wireless communication apparatus of claim 6, wherein the packet data

2 transmission rate indicator is a data rate.
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method comprising:
4 establishing at least one low delay communication link using a first power;
determining available packet data traffic power as a function of the total
6 available transmit power and the first power;

determining a packet data rate based on the available packet data traffic power.

10.  The method of claim 9, wherein the at least one low delay communication is a

2  voice communication.

11.  The method of claim 9, wherein the first power is a signal-to-noise ratio of a
2 pilotsignal, and
wherein the step of determining the available packet data traffic power, further
4  comprises:
determining a traffic-to-pilot ratio of the total available transmit power to the

6 first power.

12.  The method of claim 11, wherein the step of determining a packet data rate
2 further comprises:
estimating a signal-to-noise ratio of the packet data traffic by adjusting the

4 signal-to-noise ratio of the pilot according to the traffic-to-pilot ratio.

13. A wireless communication apparatus, comprising:
2 a first processor operative to receive a first indicator, the first indicator
corresponding to a ratio of available traffic-to-pilot signal strength;
4 a measurement unit operative to receive a pilot signal and determine a pilot
signal-to-noise ratio of a pilot signal;
6 a summation node coupled to the measurement unit and the first processor, the
summation node operative to adjust the signal-to-noise ratio by the first

8 indicator to form a traffic signal-to-noise ratio; and
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