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gin9 words, power control seeks to solve the "near-far" problem in spread-spectrum multiple

access systems and thus increase capacity of the system.

20 In practice, the power control seeks to adjust the transmit power in response to
the effects of fading. Ideally, the power control adjustments allow the mobile unit to
track the fading, and provide sufficient power to achieve a desired SNR and overcome
the effects of fading, while at the same time avoiding the use of excess power that
interferes with other users.

25 Traditional methods of power control provide power control adjustments at a
fixed step size. Several methods determine the step size based on analysis of power as a
function of vehicular speeds, as fading is typically a function of the movement of the
mobile unit. A problem exists in the delay between a probe of the transmitted signal
and the adjustment of transmit power. The delay is introduced by the time required for

30 the base station to receive and analyze the transmitted signal from the mobile unit, the
time to generate a power conirol signal from the base station, and the time for the
mobile unit to make the adjustment indicated by the power control signal. The fixed
step size does not accurately track the fading over all speeds.

Therefore, a need exists for a method for power control that accurately tracks the

35  channel fading and provides adjustments that adapt to changing conditions.
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unit according to one odi nent;
associated with power increases are incrementally increased. Step sizes associated with

power reductions are incrementally decreased. The diversity of approach provides
20  smart tracking that allows the mobile unit to track the fading at the receiver more
quickly. The power control signal received from the base station is used to make these
step size decisions without requiring any modifications to the base station generated

signal.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the presently disclosed method and
apparatus will become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters identify

30  correspondingly throughout and wherein:

FIG. 1 illustrates a wireless communication system according to one
embodiment;

FIG. 2 illustrates channel fading at a mobile unit in a wireless communication
system of one embodiment;

35 FIG. 3 illustrates a mobile unit according to one embodiment;
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PCS Apgllcatlons" referred to as "WCDMVA," or other systens generally
referred t&takeny gh Data Rate (HDR) systens. In the wireless system 10 of

FIG 1, the nobifig. unifiwAdd ANExEnplhry %ﬁlb@,em&am&aa ewiblEls EOBnRARSHSE ati on
12 via a common RF band. Power control” signals are generated fromthe base

station 12 sygemothaying hbasersiion 12, mbdp ugft Zedéhangf mpbilequrihB 16 Haweed as to
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System," hereinafter referred to as "the IS-95 standard," or other systems employing
20  power control at receivers, 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-CDMA," or other systems
generally referred to as High Data Rate (HDR) systems.
In the wireless system 10 of FIG. 1, the mobile units Al4 and B 16
25 communicate with the base station 12 via a common RF band. Power control signals
are generated from the base station 12 to control the transmit power of each of A 14 and
B 16 so as to reduce the interference experienced by both. The mobile units A14 and B
16 are typically moving within system 10 with respect to base station 12. Without
power control, the base station 12 receives more power from a proximate mobile unit
30 14, 16, and, therefore, a signal from A 14 is expected to be received having more power
than a received signal from B 16. The base station 12 thus implements power control to
allow each mobile user 14, 16 to provide signals having sufficient SNR, to overcome
the near-far problem.
The base station 12 transmits power control signals on the forward channels of

35 links 18, 20 in response to the signals received from A 14 and B 16, respectively. The
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FIG. 2 does not consider the delay, but for clarity places the corresponding
power control signals below each instance of the signal. While the signal strength is
increasing, the power control signal instructs the mobile unit to decrease power. This

25 avoids the introduction of excess power that affects other users. When the signal
strength is decreasing, the power control signal instructs an increase. As illustrated, the
power control signal toggles between a "1" and a "0." Note that in practice, wireless
systems often use a ( -1V) for a "1" and a (+1V) for a "0." Alternate methods may be
used to provide the instruction to a mobile unit 14, 16, such as using multiple bits or

30  using different voltage assignments. The method of power control is not dependent on
the actual instantiation of the power control signal, but rather, such specific information
is a priori knowledge to the mobile unit 14, 16. Note that the specifics of the power
control signal may be negotiated during a start up sequence.

Continuing with FIG. 2, below the plot of the power control signal, the transmit

35 power of the mobile unit 14, 16 is illustrated. Traditionally, the transmit power adjusts



is a priori know edge to the nobile unit 14, 16. Note that the specifics of
the power control signal nay be negotiated during a start up sequence.

Cont i nui mpowe/eteed1 G 2, bel ow the plot of the power contrPCTES@UEABT6 t he
transmt 35 power of the nobile unit 14, 16 is illustrated. Traditionally,
the transmt power adjusts WO 02/27968 RCT/US01/29876 5 in response to the
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20  including, but not linlitéd to, random access memory (RAM), dynamic RAM (DRAM),
static RAM (SRAM), FLASH memory, electrically erasable programmable read only
memory (EEPROM), etc.

The delay element 34 provides historical power control signal information for
each current iteration. The current power control signal, PC(i), and the previous power

25  control signal, PC(i-1), which is stored in delay element D 34, are provided to a
comparator 36. Comparator 36 compares the power control signal values PC(i) and
PC(i-1) to identify a change in direction of the power control instructions. The output
of comparator 36 determines the step adjustment made to the transmit power of mobile
unit 22. In an exemplary embodiment, the comparator 36 selects one of four (4)

30  adjustment instructions, illustrated in Table 1 hereinbelow. The step calculation unit 38
calculates the necessary adjustment. If the direction of adjustment is the same, the size
of the step is incrementally adjusted. A maximum value, MAX, provides a ceiling for
the absolute value of the step size, while a minimum value, A, provides a floor. In the

exemplary embodiment, adjustments that successively increase the transmit power level
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val ue(s). ,{\ltrﬁﬁg{ipgilgl t @g?%géy’sets a variable "STEP_DN' equal to

(- MAX) 15t he negatreekemptary@mbatlineent Tk aSTERoON pawerdvintgrol Blustnated incdfiGs Uz e
resulting fyoma second .decrease .. instruycti f.oll owi ng a change i.

di rection. “Thé "ebi yign ﬂ}aéﬁsetsﬁ%}?nbg@%ﬂg up’gggil{}’it 25 rfBﬂf‘ﬁd’laﬂgl?lﬁﬁal s.
For iter at iand informatfom inGwEr S0 ORitixdized vaiiblesPEéristants ah@ WRREE thclude] hig ar@ist
recei ved povvef. ontrol signal i-1) in decision 52. A difference

C PC( .
i ndi cates JObHPEE F(bﬁhecﬁ’_érﬁ@’é‘}n %‘190‘]’?3’8@“6‘_&&@? §1zg§s?,tqnﬁéhezglcyg§ple@f vapets). sAt The
process theppdsat feMhBests isbtst arfbld eSTED MY %g&dl }8 (IMABS, %l‘ﬁ;gﬁeg'gﬁﬁ ,

decrease the transmit power in decision 54. cording to eme of the
exenpl 3Py value. The STEP_DN variable is the step size resulting from a second decrease

instruction following a change in direction.

The mobile unit 22 then begins receiving power control signals. For iteration i,
the power control signal PC(i) is compared to the last received power control signal
PC(i-1) in decision 52. A difference indicates a direction change, such as occurs at time

25 tl of FIG. 5. The process then determines if the current instruction is to increase or
decrease the transmit power in decision 54. According to the scheme of the exemplary

embodiment, a "0" is an increase, or "UP" command, and a "1" is a decrease, or "DN"
command. For an UP adjustment, the step size, indicated as "Step,(i)," is set to the
minimum value, A in step 56. For a DN adjuéfment, the step size, indicated as
30 "Stepq()," 1is set to the negated minimum value (-A)in step 58. The variable

STEP_DN is then adjusted to the maximum value, (-MAX) in step 59. This assures that
for a power control direction change, the first step down is , (-A) and the second step

down is (-MAX). The DN power control adjustments reduce the power starting at a



enbodi nent, a "0" is an increase, or "UP' command, and a "1" is a decrease,
or "DN' command. For an UP adjustnent, the step size, indicated as
"Stepu(i WOo02/z796%t to the mninmumvalue, Ain step 56. FRCT/ASDIIST6
adj ustnment, the step size, indicated as 30 "Stepd(i)," is set to the
negated m ni nrum value (-A) in step 58. ‘@e vari able STEP_DN is then
adj usted to the maxi num value, (-MAX) in step 59. This assures that for a

power contrgl . direct i the first st do S (- and the
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the signaliksly fA0%Ad RS Yolwer isRodi¥be( ddcr&Ras & CAldrVRidihhliARS SYEP! BRS thd hen
the trend is nost likely real and the power shoul d be decreased. After
reinitial i Prorgssiepapmies theeappropriateesiep tizecte adpist thesransrait pppeniprsiept@®. st ep
size to adjust the transmt power in step 60. Note that for a series of
consecutive UP A¥sierdbaisfor taheeries af congesutivy &R coinmanis cthe séapssize. oStepu(®i ni num
value, A, to a maxi mumvalue, MAX For a series of DN commands, the step
size, Stepd®reasenfrom pimihinzumivaiugud, tpad maxinjum)valuep MAXI dFasyserippof PN al
spurious changes in signal strength, and then applies the naxi num step

si ze, ( 10 chm)ands,othe rstepeize, Stepg@csitity svib\a shiepmuiBr aiud)efrA), té avofduansher DN
steps, the process continues to gradually decrease the step size until it
reaches a PPinHelaPYigws changes in signal sttehgth, dnskthesPappiliep thet haximbaitey gza 4t ue of

t he st Si hner ' sol ute

val e o « MRS BFBRt Tolechtd BRFGE SR hele, R DAY IR ARRRME ey
i npl ement  goRHIIRD b SANENE debras the bi3p sbwatili ecaéhésuemafimuhiesisd, €)1 Nowd ze
increnmentally changes in a simlar manner for both UP and DN step sizes.

The schemih@ figrsdh sisps theabsolyiseialueeq dhrigen pize sraprially werssseacrddor BY sone
schemes haygns beld ehshffl QRBNEGE BY e§t%19 gsfiié qﬁééheﬁ%ggeﬁec‘?éas%g e.egﬁterna%ez

Cont i nui ng th FIG 4, if there is n rection c gein ci ston
process commbedissentomayireplainest 2 bemotion echenmnwhereiatbe sbswinté aluFof thenstégP

adj ust gent . ocess increnents the previ st ize by a

e erint | Vb dlergen Ry Efaet MR ETR I w0 K8 TRy DN G, Hesearhe

heuri st i cakthenkad®dernby pidesi poetslepatilk @ the spdeds omizidered, As die sdhea@ds KBS , 8
i's calculaked baﬁgd on a history of rec?ive power control signals for the

mobi | e uni CCHFPSTIOHRINCHONEPTUGULRS rangeg ol &Regd (i), is eval uated in

conparison to acegtihiing with ¥8G. YAY tHefe $Eab SAiRRti6® -chhfgeSte BAididn i53, kigss
t han or equal to 25 , processing continues to stePp g60 to adjust the
transmt pBYREEss qontippgs tgtdgwg@rye the direction in decision 62. Fo

r an UP adjustment, the
20  process increments the previous step size by an increment value J in step 64. The

t he

increment value may be determined heuristically based on previous system

performance. In one embodiment, § is calculated based on a history of received power

control signals for the mobile unit. The incremented step size, Stepy(i), is evaluated in
comparison to a ceiling value, MAX, in decision 66. If Stepy(i) is less than or equal to
25 MAX, processing continues to step 60 to adjust the transmit power. If the Stepy(i) is

greater than MAX, then Stepy(i) is set equal to MAX in step 68, and the process

continues to step 60.

For a DN adjustment, processing from decision 62 continues to step 70, wherein
the process sets Stepq(i) equal to the variable STEP_DN, and then increments

30 STEP_DN by the increment value, 8. Alternate embodiments may use different

increment values for UP and DN adjustments. The calculated step size is then



greater than MAX, then Stepu(i) is set equal to MAX in step 68, and the
process continues to step 60. For a DN adjustnent, processing from

deci si on véQ ozo1968 nues to step 70, wherein the process sePeT/Bsem$ic) equal
to the variable STEP DN, and then increments 30 STEP DN by the increnent
val ue, 8. Alternate enbodi nents nmay use é}lifferent i ncrenent val ues for UP
and DN adjustnents. The cal cul ated step size is then WD 02/ 27968

PCT/ US01/ 29876 8 conpared to a mnimumvalue, (-A) in decision 72. If
Stepd (i) icompated to paningnumgiakie, (-4) i dggjisiopidc &sStepg (i¢ énlessihes of eqwl ép 60
to adjust the transmt power. If the Stepd (i) is greater than (-A), then
Stepd (i) i(A)SBloc€@HA! confinfiesMo dt&h 8O &P ga' gtbﬁi@C{rathl%jt&Fd%&?.SQf ‘{’ri%ngﬂe{?&‘?ﬁ isto

step 60 to adjust the transmt power. le 1 sumrari zes the step size
adjustnents calculated in response to ipputs to. the c arator 36,
accor di ng B5FAH HAnHY), hep %ﬁfﬁgg} SRt e.qu{ld; Iég)lln ﬁl)"‘“&% Proggspponginpes o o

Step(i -1)+ - A 1 STER DN(i-1) 1 0 A 10 FIG 5 illustrates an
appl i cati of° gppgﬂgo ?.Fﬁ?%%lbe%z}nsgql@o I applied to a nobile unit 22 for a
signal strength as illustrated in FIG 2. The followng initial values were
set to the followng unitized values for an exenplary enbodinent: 8 = 0. 2;
A=1;  MAX =2. Adaplell uimmarizes therwen sge pdinstmepiswelculatsdin rpwponss te ipputs to

di fferent ftﬁ@é@nﬁﬂ&?&toﬂédéb%%fcﬁﬁ%an?g Elnagjégg?&gm'gﬂg increment value is

listed to the right of the step. Irection fromDN to UP

occurs at time t1, where the initial URblktlep size is given as A The next
H of. X

st ep UP occur sFat—t+me—t2—ant—hes—a—sStep—sSt+Ze—ef—;A+B—rrereentea—from t he
previous step, The PE€I-1step UE occur P tine t3 and Stap Sikest ep $i ze of
A+281 increrren,t_%g%i n As | lustrat nrl1 faor cickpoccsive |IP ot eps. tthe st ep
Ssi ze increases| A change of direction 20gfrom UP to Eyeg@_iib_pgtrat ed at
time t4, where[ the first DN step has a step size [given

0 1 -A

1 1 STEP_DN(i-1)

1 0 A

10 FIG. 5 illustrates an application of the method of FIG. 4, applied to a mobile unit

22 for a signal strength as illustrated in FIG. 2. The following initial values were set to
the following unitized values for an exemplary embodiment:
5=0.2;
A=1;
MAX =2.
As illustrated, the resultant power level pattern is different from that illustrated
15 in FIG. 2. The increment value is listed to the right of the step. A change of direction
from DN to UP occurs at time t1, where the initial UP step size is given as A. The next
step UP occurs at time t2 and has a step size of A+9, incremented from the previous
step. The next step UP occurs at time t3 and has a step size of A+29, incremented again.
As illustrated, for successive UP steps the step size increases. A change of ndirection
20  from UP to DN is illustrated at time t4, where the first DN step has a step size given as
(-A). The next DN step is at time t5 having a step size (-MAX). This DN step is
followed by another DN step, wherein successive steps would have sizes, MAX-8, and
MAX-29, respectively, such as occurs at times t6. Although not illustrated, from time

t6, successive DN steps would result in decreasing step sizes. At time t7 there is a



(-A). The next DN step is at tinme t5 having a step size (-MAX). This DN
step is followed by another DN step, wherein successive steps would have
sizes, VAWO®R2Angl MAX-28, respectively, such as occurs aPCTURERBH.

Al t hough not illustrated, fromtinme t6, successive DN steps would result
in decreasing step sizes. At tinme t7 thefe is a WO 02/ 27968 PCT/ US01/ 29876
9 direction change fromDN to UP. At thi's point, the step size returns to a
m nimum A.,. Successive UP_ ste t hen, .i ncr nt, by. 8. The pattern

| st r t e§irpid TS o N PP o A dpS BEIT TR A AP QAT THE Riad ng
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increnental step size adjustnments do not contli nue I ncrease/ decr ease
wi t hout | i mc¢uratBlyr aldPqEdilyStackrihs fadile experiensidza the andbéls wmitn2i Note thasl ue

MAX and does.not jincrease further for.syccessive. UP steps. Simlarly, for
DN adj ust NOHEs 1ot AESEREE, oS oPEmeRlal o SOl Ao fan B s
there of f tiidréwe/deGomeasiBione liklit. SFRPEP aWfuetindnbis thy RELSige FeaolR@Smaxif@mh mim
or a mnimum step._size, the only change in step size occurs_for changes in

di recti on. VRIFEMARaind flees npidncredsg farthes forsyacessig UL stepst mamdady, for PN once
it o . ot of

Val ues. f or "SRG, 10 LED Bk RRRROL iRhhom Wk () B Mm iV UBHIGP Ry

t hese val uesccessyvebDNdstepsri Whealthe procesdieaticed hasstnoor pedifionumeep sife, t he

nobile unit, 22. Alternate enbodi nents_may treat step adjustnent in a
Simi L ar maiePTPoPRAISE NS SHeoRES B, SrtEehin SBFEHR. | Vi dht Aisalg her
than the diexdbaiencapthopelrydhe §thesioX 6AGe Alintitgseachsdent . Note that the power
control adjustnent of one enbodi nent does not require _additional

i nformati on fr ofticHRtHgmbodimentsdnay igupiement|apy numberofvaluesderihe dngrement. t he
base st at i,QR; tAE: |, T f : ol
o ust ment "apinhf USRI AaRpRs. WiRiARE), thése Taliae il p N OHEC AT
units 22 i agjustee basedpnapertoringnse of e mobjleweit 22.0 Adtenlateaginbetinrents mmayttieat!s .

Wil e the | odj. b et.ai l.ed wth respect tq.a spread
spectrum s%‘%’? %Lﬁgﬁnﬁﬁgg (ﬂ:)%}%ﬁ %%/é’?%%ersﬁog&oﬁ? ggF‘ftﬁlo,ns\/‘g 7ot en%‘%‘alﬁlﬁéﬁtuég‘%f t he
present5 emndhelithanthe diverseppiptaaab bfthe@xanyplary embadimestyst em i n whi ch power
control is used.to conEroI t he trggnarsdérit gowefr of rrgb'.l e uaers within a
network. Note tR&¥e HaidRs pawghcpnt SSUBr e BRRRBdEent AP Mt EeM G 0 a
base st ati aaditighdl foRBatidiefrBmSBe Bhadt dtRibnt BidfiaH§! it id AR nRESssAY fdr @k Hale SONE
other way assist the nobile in effectively tracking the fading experienced

in the fieF@tiosiehave kaewledgnof die shggifigsmethpgd of ppper sentralfadiustmens mt ftheom
mul tipl e MaRjphie uRtiobS AMyiflldls Systaf kB include mobile units 22 implementing a variety
20  of power control adjustment methods.

While the exemplary embodiment has been detailed with respect to a spread
spectrum system, and a CDMA system specifically, various embodiments of the present
embodiment are applicable to any wireless system in which power control is used to
control the transmit power of mobile users within a network. Note that a mobile unit

25 may provide feedback information to a base station, allowing the base station to adjust
the period T or in some other way assist the mobile in effectively tracking the fading
experienced in the field. Such a base station may use this type of information from
multiple mobile units within a system.

Thus, a novel and improved method and apparatus for transmit power control in

30 a wireless communication system has been described. 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.



Thus, a novel and inproved nethod and apparatus for transmt power control
in 30 a wireless comruni cati on system has been descri bed. Those of skill
in the amwowweide8 understand that the data, instructions, PCOUREIMYST6
information, signals, bits, synbols, and chips that nmay be referenced

t hroughout the above description are adzént ageously represented by

vol t ages, current s eI ect romagneti c wav magnetic fields or parti cles,

optical fields conbln er eof . 68
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al gorithm %h@&i&hékésdifduhﬁﬁnbés afd Rew! bes toMnipletnbiet tﬁmal@sbnmse@tfmﬁbﬁﬂitys@ld
herein_may b | emented or performed with a digital signal processor
(DSP), 1@n S?FE‘II? el mrepedioni ¢ integrated circuit (ASIC), a field

programebl e gatag afdmales FtB@A)ari%ﬁs quﬁ's‘%fathfé IQ%QQr BITERD| BodQ1&d, Cifdis,Coad
discrete gate or tranS| stor logic, discrete hardware conponents such as,

e.g., regi §1g9rlﬁlfﬁﬁtﬁp$:d¢s@1b@d por crnaecsion wiste thetanshpdimends diselosad: hreiein anay be
instructio
processor, ﬂﬁ?leﬂfééteﬁ%?ﬁg %lﬂ?léi%%ﬁrgg’g% ﬁ’é‘?{%%st ;{ygbpeg?gr C%Hg? e f|lcons
gefcr i beﬂ h&ﬁﬂauad mallpr(wcSi€$,ora fiebd/ mdgmntnmj:é@ugdtg ireaya (EfGMpbncahmr

ut in e altern rocessor onventi ona rocessor,
cont roI11L’ er P t f‘iﬁl eVPCS (gﬁcé‘?tg Eﬁ%h érami*ﬁ@{s écretﬁnhﬁ‘ﬁggrecoul d

reside in B&meﬁams{mhfalsaég REREN, anmmeﬁq{r&cesﬁi’@@&utl DdeY of EERRGM
menory, registers, hard di sk a renovabl e disk, a or any ot her

form of st w&a%tl%dﬁquwsw% pfqgéaram@blem@wmw@e@% ANGAPTOGESFAH Of #1Yan
ASI C t th
(no c&ﬂﬁﬂ’ﬁﬂon ﬂ:ﬁﬁeof‘ﬁég%ﬁgﬂyto )?%r eSI enfuﬂcttl(?rls E@ﬂ%ﬁ glgféﬁrh Zf‘%’ér"%%)cesk& e

alternative, the 25 process essor
be i npl erremaefoadatsntageomlw‘d}mnn@np@fce@on@t antheaalmmtwprtb@@mssor orayshe tvvo

m cr Op5§ Ce%ﬁ}%&ldeﬂtﬁnoaﬁ”pfg?:ggsog rEontroller, microcontroller, or state machine. The software
modules could reside in RAM memory, flash memory, ROM 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. The processor may reside in an ASIC
(not shown). The ASIC may reside in a telephone (not shown). In the alternative, the

25 processor may reside in a telephone. The processor may be implemented as a
combination of a DSP and a microprocessor, or as two microprocessors in conjunction
with a DSP core, etc.

The previous description of the preferred embodiments is provided to enable any
person skilled in the art to make or use the present invention. The various modifications

30  to these embodiments will be readily apparent to those skilled in the art, and the generic
principles 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.



with a DSP core, etc. The previous description of the preferred enbodi nents
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WO 02/ 27968 PCTABH?IFW HAHEONAPRESAUE, CORBYSINE ess communi cat i on _
appar atys, CONPhi ity s%oﬁﬁérﬁeﬂ{:é/ o§éraﬁ@@€o {61! £ Br L PBWRE bYfrdl IndEALE e T1 1 St
power control indicator, the first power control indicator having an
associ ated first stepirsiippever dordro indicatartheringenpbwagiates! finsestepesiog;y st or age
devi ce, 4operati ye (o] n I. indi cat o the first
power cgnt rol i \réd‘fo(%lgztagérwig? %@é%l t%%%n&gﬁlgpyn\gr’%a%a &setvgre a&ggjégg‘? gd;ac %R%’eaa step
adj ust ment unit respeesndgotver térerot drdicata@ttorthe fiyse pavernvantrol mdicator atogedr 8
second step size by inﬁ%enentin the first step size by a predeterm ned

i ncrenefit val ue when™ 8 RSPYY sireeedexich@ower control indicators are a

10 sane val ue. a.stemaj@ﬁﬂaﬁ@huses@tmm@tiorﬂleleqrﬁwrmﬁrotpeﬁﬂw tosdalt@hlatga@n _
anplifier coupled to the step adjustnent unit operative to adjust transmt

power if response t oS¢qpBdpicpsizedydngemeniingibodrst snsizsbyiatredeiarmyined 3. The

apparatus of claim 1indfé]ﬁérﬁivﬁlu%§@1eﬁ%l%’fi1§@'£ﬁé§§e@@r¥& %d{vgk!rtcoh&oqu?cﬁf:é’c%fgvage fo 2

cal cul ate the second step size by setting the second step size
predet 0mi ned val ue s#hemalude first and second power control indicators are
different. 4. The apparatus of claim 3, wherein the predeterm ned
increnent value is a 2 positive value for increasing transmt power and a
negati ve val ue fThe aplzcatesisf clgim 1rfartBerddonpeisig: 5. The apparatus of claim 3,
wher ei n,t he predeterm.ned absol ute val ue for

increnent value is a same 2.
i ncr ears% ng tr ané’ﬁjafnpﬂ)‘(g’\ﬁérco’éﬂaé g‘ééﬂf‘eé@f’r?giﬂfsflﬁﬂgrﬁ”t“ pBRRHVE & i UisEht us
gf claiml, wherein bbReNBRTBIPONSS ORIBrsHBYd £BofPPINdreBatrol iddidatbtsl p- 1 op
evi ce.
3. The apparatus of claim 1, wherein the step adjustment unit is operative to
2 calculate the second step size by setting the second step size to a predetermined value

when the first and second power control indicators are different.

4. The apparatus of claim 3, wherein the predetermined increment value is a
2 positive value for increasing transmit power and a negative value for decreasing

transmit power.

5. The apparatus of claim 3, wherein the predetermined increment value is a same

2 absolute value for increasing transmit power and decreasing transmit power.

6. The apparatus of claim 1, wherein the memory storage device comprises:
2 a flip-flop device.
7. The apparatus of claim 1, wherein:
2 if the first and second power control indicators correspond to an increase in

transmit power, the predetermined increment value is a first value; and



7. The apparatus of claim1l, wherein: 2 if the first and second power
control indicators correspond to an increase in transmt power, the

pr edet er waen2idskrenent value is a first value; and WO 02PCT/86®/29876

PCT/ US01/ 29876 12 4 if the first and second power control indicators
correspond to an decrease in transmt power, the predeterm ned increnent
value is a second value 6 different fr the first value. 8. The apparatus
of claim1l, wherein the apparatus is opéerative within a Code 2 Division

Mil tipl g Access jifhE S&3Hd S¥h8 Powsr col®l ﬁﬁ&%&ﬁr& eénéggomt@ancﬂecre%%e' n the
first and second power control "i ndi cators e at least one bit

i ndi cating a pol ari tyranmntmyverstthmedtrtmmd 1npt§>mgnt vilug sen scappbvadeals. 10.

The appgratus of claiy @f&entvﬁ]c?ﬁm 21ory st orage device is operative to
2 store the second power con |nd| c ‘or. 11. In a wireless comunication

system a nethod conprising: 2 receiving a first power control indicator;

tori the f t | t 4 det f
2 ust rent st ep 1o gapereng Lrin g, heERIRbmRER CARERUTS FABAEER 6

conpari pg uj]elsfdnqqtﬂu@]wAg@gpwﬁe]amteﬁpnt roI indicators; and if the first
and second power control indicators are a sane val ue, addlng an 8

increment value to the first power adjustnent step size to produce a

second powgr adf[llﬁétagﬁ%?trug E)Fglﬁ%h 1 Swherin tHE ﬁrsﬁﬁ&'%o{?& P&!V@lj Bntrdt mEii'(':EfoPser

conprising: 2 if second power contro ndi cators are

di ff er eAt vampsse atdesst dabit nlicating o pdlapityéor adivpting tansmispeyerside to a

predet er m ) ﬁL ue. 13. The nmethod of claim 12, wherein the setting

further co ses 2 if the first power control indicator corresponds to an

instruction to increase transmt power, the predeterm ned value is a

maxi num Stﬁﬁ si ﬁﬁ and 4 the fi ﬁst ppwer control indicator corresponds
C

to an inst elaBpad@t(':lFB claim Prw l°srﬁ‘|ntt PBREerY ftﬂ@gﬁfléﬂé‘? Brperdye il ue is a
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11.  In a wireless communication system, a method comprising:
2 receiving a first power control indicator;
storing the first power control indicator;
4 determining a first power adjustment step size;
receiving a second power control indicator;
6 comparing the first and second power control indicators; and
if the first and second power control indicators are a same value, adding an
8 increment value to the first power adjustment step size to produce a

second power adjustment step size.

12.  The method of claim 11, further comprising:
2 if the first and second power control indicators are different values, setting the

second power adjustment step size to a predetermined value.

13.  The method of claim 12, wherein the setting further comprises:
2 if the first power control indicator corresponds to an instruction to increase
transmit power, the predetermined value is a maximum step size; and
4 if the first power control indicator corresponds to an instruction to decrease

transmit power, the predetermined value is a minimum step size.



14. The method of claim 11, wherein the adding further conprises: 2 if the
first and second power control indicators correspond to an instruction to

i ncrease woangsmwg power, the increnment value is a positiveECValue9s®s. The
met hod of claim 14, wherein the adding further conprises: 2 if the first
and second power control indicators correspond to an instruction to
decrease transmt power, the increnent val ue is a negative value. 16. A

W rel ess transceiver, conprising: 2 a nenory storage device operative to
store a firgf DPONRS meMBHPLlaldl CRhQbin thd'Sddihd fudthePENRPrie@Nt ol i ndi cat or
havi ng an associated first step size; and 4 a step adjustnent unit_
operatiVe to califthafiestand seemd povesp contrel igdicatoes cartpspondhie arf inskectivnelp si ze
for increasing transm i ize for
decreasing transmt p@g&lreerggé"éfé}m_sﬂ%edvfe?,;tﬁésQ%?e\;%%h‘?g%lhé?%? ﬁés‘i@re %%Ir'ei n the
step adjustnment unit is operative to set 2 the second step size to a first
predetermn value for .a.chan from ipcreasi to decreasing transmt
power and toa S-Qaeowaﬁﬁﬂpgggﬂa?%in‘@ r%ltﬁ%a‘f@?‘g &g@ﬁﬁ?fﬁ’épqsreﬁm 4 decreasing to
i ncreasing transifithe fiestRnd sébnd Pisver cassleintiRhtofy coitedptidlid anMistredtibntdae
first predetermned value is a mninmum 2 step size. 19. The transceiver of

claim 18, wherein af t ¢5crease HapvEt POV the drcaeraeiyalus iva Aegativa ¥plNg: t r ansmi t
power, the step adjustnent is operative to set a third predeterm ned value
corresponding to a maxi num step size. 20. The transceiver of claim19,
wherein in 1f£spoAS’érquSSstmwis\@'r,\ﬂ@mmsmgucti ons to 2 decrease transnmit

power , e step S r r e .

pr edet e?rqn' ned va?ﬂieeﬁg%%{bﬁ%éeadeﬁc%i %%YIS’F tetg stz)?‘g gﬁﬁ%{jﬁo&f{]}ecoﬁﬁgf;lglg 1ecia%/oé’r thgf
claim 16, further confirst power coftralnndioptior having awagsbaaket irdtRepsizepamil] ust ment

ni nd, r nsi v he fir. Sj zes..
unit a ql €spo Sa stgp El(?_] ugtm%nz unit épe?gg/e tg gglglﬂgtesat s%goncf step size greater than the

first step size for increasing transmit power and less than the first step

6 size for decreasing transmit power.

17.  The transceiver of claim 16, wherein the step adjustment unit is operative to set
2 the second step size to a first predetermined value for a change from increasing to
decreasing transmit power and to a second predetermined value for a change from

4  decreasing to increasing transmit power.

18.  The transceiver of claim 17, wherein the first predetermined value is a minimum

2 step size.

19.  The transceiver of claim 18, wherein after a change from increasing to
2 decreasing transmit power, the step adjustment is operative to set a third predetermined

value corresponding to a maximum step size.

20.  The transceiver of claim 19, wherein in response to successive instructions to
2 decrease transmit power, the step adjustment is operative to decrement the third

predetermined value down to a minimum step size.

21. The transceiver of claim 16, further comprising:
2 an amplifier coupled to the step adjustment unit and responsive to the first and

second step sizes.



