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Therefore, Breaieagy (RF)chands Fowsr raptpl adiists tfa%msnebawm of ongh mebte: Pk &9 y
tracks the @a &RAMEYile! aﬂt BchiGRd A ¢k £ RERS (]mg;ﬁ Bther
changi ng condi ti ons. WO 02/ 27968 2 CT/ USOl /29871 e di scl osed
enbodi ment sWwerdanposer gonien) seeksrtel seliyp the, @ am@t hprablre@rmmm@ﬂ spesirue muiltiple,

W reless co I a CDMA wireless 5

comuni cat |d§g&gygﬁ%§)é}1&¥§n§n awcaﬁggﬁfgﬁﬁ povver control using a variable

step si2fe adj ustIrrEpnactlthhe [power cmnrﬁlrseéksstogdpllst ﬂmmsmittp@d/ef lmrespdnselnase
statlonlnd es er transmt power qf the uni

i ncrease or F‘é‘%{mg? c@'ﬂ%ph&fﬂ}%’ tﬁgfpgyvgr B%nv}f%f(aﬁs?ée"& %&%Qﬁb@c PWt to
transmt pqmrc ted fRiaig, WRd providesquehcent povidd €0 REHEYe acamxrealsm gibverémé he
nobile unit, the praocess conpares each received power control si gnal to 10

at |east orfhe G.foFCtBroé\fF‘@H&sI yhle @bithee 2o HEre %wimsnthes PEmal exgestppRer that
transm tt erineelbrels MAHCARRIHESON IS TRUE, i. e.) the previous power control
signal is the sane sign as the current power control signal, an

i ncr em@dt / decr erfnditiondl eethedsaatipaweincartiel prasides power cortiesl \adisistmentseatsa ep
size is ret e

maxi mum st ef{g{esIa :%% ?Zn S‘é%r?fé*%;‘h}égésﬁ'ege%ﬂéﬁ %%te %?%qjag&pnénn%&ﬁ% Sr@%g ?’gagﬁat 15
det er m nes fandtionoof. vehivutan epesdengd ﬁaldylgellshylpicaibm ;furtchen abéfthmhtovmaémerf the e
det ermi ned by .t he .pol.ari of .t he |r ti change., In

i ncreases f%&? fﬁv&"ﬂg 8 H@@%@a@gmﬁl‘% B& PR é%é?ltf ?ﬁ'ﬁg ﬁ‘\ﬁﬂ"géﬁ?}
fol I owi ng adﬁdltnu:ﬁcgaamenﬁffcttdnmnqidwer smeﬂelay iemiradecedi ki the txYMetqulﬁfédEIbr
increases are increnentally increased. Step sizes associated gower

itb%i des
20 smart trfgk w%eﬁé}ars aah&%iscéﬂiﬁ)l Wolal frof'tile be! dfoh, LAE thefihR%op!md he

receiver nore quick ower co si gnal receilve rom-t
station i s mehil$ grot tmm@kq ﬂ@g@Justment 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.



step size decisions without requiring any nodifications to the base station
generated signal. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS The feat ures,

obj ects, wp@r88xant ages of the presently disclosed net hod pendusappesat us

wi |l beconme nore apparent fromthe detail ed description set forth bel ow
when taken in conjunction with the draw Egs in which |ike reference
characters identify 30 correspondi ngly throughout and wherein: FIG 1
illustrates a wirel ess comruni cation_syste ccording to one ' enbodi nent;
FIG 2 illustrates channel fading at%ﬁ%ﬁg unit in a wireless

comuni cati on system of one enbodinent; 35 FIG 3 illustrates a nobile unit
according to on i X . 2[ 27 501/ 7 4
illustrates a n&fﬁggggﬁg%%?dﬁcﬁogﬁ%ré)rﬁvéﬁoﬁ%‘g%h#@% Ffél%g ((a’)tgll)(?r;eﬁr’lr I,)ovglenrd
FIG 5 ill usintral &s astielessi coemuljicestionesikiem. NI esp embeditent, e CDMAf widelags
according to an exe Iarty epbodi ment. 5 Dg‘gﬂAl LED DESCRI PTI ON OF . THE
PREFERRED EiBERH §ytesh IBRISHS N 4 MEHOG SOk PRWeh ORTFRY YSINgs & YRrARlG SFPi on,
a CDVA W I edissdiGmehi)i ThE boReSysHitRsighRl @ARMiflePfBAVRE Hal® btaBbn WREGMRM

i mpl enenting a vari able step size. The nethod is inplenented at a nobile
unit wi t houvheterrithe ransnyhpewerf thesmohide writisite increapeor decigaseisPiensizg refars

St hon 12 onaosPE Y A ofenll i AERAmE AP cFRod Ay G 1 R ot

channel s 1&igal Aol mobile uhihsbe prazessoonipardsceach tetevad pBweb conted jsipntl toel v .

In an enpl gry. enbodi nent . system 10 is a e. Di.vi si | tiple ess
( Conmy TSt e 888 T B Rion 3B Porssh Goni?ef Hemdrire e Ssmiplit a s of
cdnma2000 SpioagsrifRe & TRUESYS!, &hE prévidiey peskrt dnadl sighd ©AnB3080 signaadied. "
In alternate enbodi nents, the system 10 nmay be a system consistent with the

"TIAEl A | SUGISTBRY Plecosinal SigmaBABdnaerenhiecesnghvalie) is aded i therdier sie.

Dual - Mode VW@ieRasd (RPERH izoRS FnitBa (h ibladi valusy Th 9k emBRERNR the mefiflger I ed
to as "the 1S 95 standard,” or other systens enploying 20 power control at
recei vers, hagch maximpa stepiSize]thgr deemmibes fa cailingdad b Muninwrasiap 6108 dbdand

Code Dijwi si L A S ' r t rd.for
185 0¥ ol lidhry K BRPdnofichark ShBblRS (RIBNP i e BRI RS

syst ens gerthe ablayity ef the rdidction emngk.gn ShtawBalseinCidaies followingm ddcreatdrare

Wi rel ess system of FI 1, the ile units Al4 an .16 25 communi cate
W ih the boitseted Btrendy) thang derrepanlleEngat insoRer  ASTE: §RRI SRS o
gener at ed fdsgapidtb®wtBpRwet alcrédBeslate itr&AGAID) inch@sdd. Bieprbike LAY ated wiich of
A 14 and B 16 so as to reduce the interference experienced by both. The
mobi | e uni tROWRE Aedpdions pee anaemoniply degrepiodi nghovdiYArsitys o appioach mravides
respectygt o éﬁ?a??tx%&léh$ Wt I iowd iHRObbile Bgi‘é’% AR t'hglfaciigzgeaibtﬂé Gecivilr! ffrel2
recei ves nore power froma proxi mate nobile unit 30 147 16, and, therefore,
a signal frawekdy.17he powspemized signalmeceivaskiromdhé haserstationrie upwsltormakiethess
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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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The base station 12 transmts power control signals on the forward channel s
of 35 links 18, 20 in response to the signals received fromA 14 and B 16,
respecti veloy22td@® W O 11 2/ 27) GH 4 PCTI US0112987(~ base ft@arismn2986
periodically determ nes the relative strength of each received signal and
sends a power control signal instructing,the corresponding nobile unit 14,
16 to adjust the transmt power accordi nal y. The power control signals are

generated once e y, .power. cont rol. .grou eriqqd "T." |In one odi ment, the
bace otati on genbiC R FReECRE B 13 RiNes POl Rasctaing aBF EmbofirEy T &
equal to 1.25 nBFIGS {lluStritey\aep 6128 tadflstridn@ il rebptimbé tetlsanhblefagmbiaceorditigt 14,
16 to increase or decrease transmt power, the power control signal

ef f ect i vel yto anggxemplasy embodimeskt i on of the power change. In an exenplary
enbodi ment, each power control signal is a single bit. A"1" corresponds to
a decrease instruction, and a "0" corresponds to an increase instruction.
I n respdnse to DETFAIRMEDDDESCRIPIHON 0F THERREFERRER EMBODIMENTS unit 14,
16 adjusts the anplifier accordingly. Alternate enbodi nents may i npl enent
any other schene that identifies the instruction. As illustrated in FIG 2,

the signal strenpi lnodxempl@bi ébodiinent 9fiche gsesbntldnventiold 46CDMA wireless
time-varying. The illustrated pattern is nai nlgﬁ a Ee‘fult of fadi n‘%gég%
drops i n anfPHeeatie, st é@ﬁ&’?&@t?\?@wﬁhaoﬁ tReree \'/‘é‘PlemeBP‘F%Pe_ f the
nmany si gnal stﬁgtsi%. ﬁe%étﬁéd‘isﬁ)ﬁﬂ&ﬁérﬁéh ath FRBI1¢ Bnit WithokCmoldfficRiMLTd £B5RS
fading with venment through the field of a base station 12. The signal

strengt ) i sstgiiephed as a function of tine. Superinposed on the plot of

signal strength g~ the n o) i ) P Hlﬁlﬁ!' . t he
base station 12 ¢ e'cIEslHlEl %\ﬁési %ﬁa ){egliprle g%ﬁb@%{gg%gg aa%%ééﬁd@ a pd\é/\;}letlr051
control si gswtem 1&Ehavingaviese station A2, mobifeabnii 4 b tandimobildeinityi® d6f Forward

correspondi ng, 20 i nst ance,gf .t he signal . IS .pr.esent s of the

chal | enges g%rﬁﬁ%é?a@@ﬂ? F&?’.z %Oé’afea'ﬁ‘é%sets @Eilﬁd‘)%g‘{ ?'Eﬁgﬁ% rgspe%}hvglx Bnsmi t
signal in rgdexémplBry Ehbodided)egstat 100 aNs Gkl Ibih@idelvnmiﬂbmcc%w (CHRIA) Y

pl aces the correspondi ng power control si 8nal s bel ow eac

( i nstance of the
si gnal . 13 Wirelepe systeypafonsisien gyigh " A=0Ag  Stancrdsolga cmaPPQ Spssadnal

instructs tbﬁec;mﬁf' SRt trefefred %5 EXRE cRNEI00 stitidard2® 18\4RESteldibodiments,

introduction of excess power that affects other users. \Wen the signa
strengt h i sthdsystemdOngay behesystane consintant Blithshe) HEIA/EHY1S-98 tMohile StatimeBase. As

that i pr aspries CRipIRY SRl 85 PpHRE SuREbRE Spfad Socliinelthar () ©

V) for a "O0Systésh! cieradhafteiatieadd towy e 185035 standgadPverdethéheystenst éiployimg t o a
nmobi | e it 14, 16
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actual inst @nideBirndCo8d DilisioRAVIaTtipd AlcE&k) AiImidrfack CorfigHtibdity SialardRci fic
information is cc priori know edge to the npbile unit 14, 16. Note that the

speci fics ol-3fHe h3h&Hz &14S Srplicasions” meforrerk to)agotW I AL of bhea systgms up
sequence. Coobimyi j Ffen of the power control
signal, the"t rgdrgl %Q%H%E%%V\er" gat? giem) Il{)gsylé}h?x% 14, 16 is illustrated.
Traditionally, the the avisaless pysiemn HYjofsFEG. 1wtk 1mohike7e@Bs 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



5 PCT/U S111 /2987C in response to the power control signal, wherein the
power |evel decrenents one fixed step, O, in response to a "1" and

i ncremrentwol/2®an response to a "0." The step size is of traT/spersdoed in
dB. Each nobile unit 14, 16 in the exenplary enbodi nent responds to the
power 5 control signals fromthe base sjation 12 using an adaptive nethod
of adjusting the transmt power [evel. Al exenpl ary m)blle unit 22 is
illustrated in Fl.G bile unit. 22.is etovurles tem
10 of G e siloh 2ol oesEmifts s erbh Rk T st iobived s LA
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resul t ant inghty $8h ROWEE SPntFQ) 8 <Gozresponds 19,2 ssm%e
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22. In an exenplary enbodiment, the Conparator 3b Selects one of four (4)
30 adj ust meHpeiimppsadcen timsplotuqf Isiznek sireagthiin theapsiwer vopteolerourepasiod ThEveyep
calculatio t t S i ion
of adj ust ool e BhEAbE 2 HERERNIAN sBEhdIR THRRYey b dolfls SLERRE 5
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WO 021279Cﬁﬁmﬁm§(iﬂ'é féﬂirigldtﬁﬁéﬂrﬁmsnﬁf ﬁgﬁﬁl@:ﬁfdﬁﬂuﬂief ferently than adl ustments
for successive decreases. For increases, the first step upward is set to O,

wherein for subsid§uenflogmet: eonsidepdhe Pﬂéy’s?‘@pf%lci@ty §’1i‘9¢é rtawﬁrramoydmg

i ncr eased. ﬂ:oWer BRSPS il bEBw! &3RSMRthncE VRhe Ei%ﬁ@l' Wh*i'l% tgné IsihalSétRR ihslsset
to O , the 'second successive DN step 1's set to MAX, or subseq ent
successi ve iDpessieg, dhe powhecanid swzlemstsuqtmtheenemeammytcdéwmg gdweTh&hisut put
of the step o t u L st ifier
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i npl enented as an " or other two 231 deci si.on device., Al so,
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t her eof . 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



15 An exenpl ary enbodi nent uses a nethod of power control illustrated in
FIG 4. After negotiation wth a base station, nobile unit 22 initializes
power CORyO@h2wagi abl es and information in step 50. Initiacrasc/maré abl es,
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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



control signals for the nobile unit. The increnmented step size, Stepu(i),
Is evaluated in conparison to a ceiling value, MAX, in decision 66. If

Stepu(i) wo oh@sssst han or equal to 25 MAX, processing cont ipguAaseiMsséep 60
to adjust the transmt power. If the Stepu(i) is greater than MAX, then

Stepu(i) is set equal to MAX in step 68, and the process continues to step
60. For a DN adj ust nent, processi ng fronfdeci si on 62 continues to step 70,
wherein the process sets St epd(i) equal to the variable STEP_DN, and then
i ncrement s 80 tregtep differsytly than pdigstments foy sycgessivg, dearopsnsn Fos insFagers teritst may
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step is
After negotiation with a base station, mobile unit 22 initializes power control variables

and information in step 50. Initialized variables, constants, and values include, but are
not limited to, the minimum and maximum step size(s), and the increment value(s). At
step 51 the process sets a variable "STEP_DN" equal to (-MAX), the negated MAX

20 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 "Stepy(i)," is set to the
minimum value, A in step 56. For a DN adjustment, the step size, indicated as
30  "Stepg@i)," is 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



foll omed by anot her DN step, wherein successive steps woul d have si zes,
MAX- 8, and MAX-28, respectively, such as occurs at tinmes t6. Al though not
il lustratyedo2bioggn tine t6, successive DN steps woul d resubtTiusod®BsrEasi ng
step sizes. At tinme t7 thereis a WO 112/27')18 9 PCT/US(11/2' 1871
direction change fromDN to UP. At this point, the step size returns to a
m ni mum D. Successive UP steps then increnent by b. The pattern

illustrated is intepded to nore accurate]y and quickly track, the fading
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performance. In one embodiment, d 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 Step,(i) is

greater than MAX, then Step,(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



WO 02/279(8 10 PCT/US(11/2987(~ Those of skill would further appreciate
that the various illustrative |ogical blocks, nodules, circuits, and

al gori t hmygtepseggescri bed in connection with the enbodi nenic/ghosadsrged
herein may be inplenmented as el ectronic hardware, conputer software, or
conbi nati ons of both. The various illustrative conponents, blocks, 5

nodul es, circuits, and steps have been descri bed generally in terns of
their functionality. Wether the functionality is inplenented as hardware
or sof t war econgesih® dpdimufevilad, t(tLlihaleciaionl 72 alf ISt @i d&ss ithih Grodmhl @& Nt S
i nposed on the overall system Skilled artisans recognize the
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application. As exanples, the various illustrative |ogical blocks, nodules,
circuits, cgreated than (-Authen Siepd did T3t loqenl ite (40 imstep i7dnang thi prdcessevtitiigsent s
di scl osed herein may be i npl enented or perfornmed with a digital signal
processor (DSp,6040 adjvpl the sransnit ppwel.-fic integrated circuit (ASIC), a field
progr amgabl e gate array (FPGA) or other 15 programmbl e | ogic device,

di screté gate or transistor logic, discrete hardware conponents such as,
e.g., registers Eable Fkifimasiz¢y the sepcizeadpsthemsgcalcidated df rdspomsaas énputs to
instructio any conyenti onal  progranmyabl e .sqftware nodul e and a
processor, r%?c éar(?@ﬁ%gﬁ%ﬁqr%‘ﬂgtt&%‘? g’qur@%@ie plnerf orm the functions
descri bed herein. The processor may adygé ageously be a m croprocessor, but
in the alternative. the processor ] any_ conventional processor,

! nay be 20 _any |
controller, m ;tﬂraocont ler, or Ist ate n@ ne. Theg soft pgpdul es| coul d
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r may e¥iigd M an
ot

of storage nedium known " in the art. The ocessor la AS| C
(not shown). The ASrC Ry restdefin a tetephone | shown) . T the
alternative, the 25 prdtessor may residelin a tel gphone. Fe processor may
be i npl enent ed Fas—a—eorbirat-on—ot—a—BSP—anrd—a—m-greprocesser—oer—as two

m croprocessor$ in conjunction wth a DSR core, etjc. BTEPODN(-0u

descri ption of Hhepreferred enbodinents s providedto-enable-anyperson
skilled in theflart to npke or use the prgsent invegntion. TRe varioup
nodi fications 1 30 to these enbodinents will be readily apparent tofthose .
skilled in the art, and the generic principles defined herein may be

applied.to other odinents w thout t use, o inventive facul ty.
Thos. a8 or eserfich e n Aohiation op fstieipd bitf 4 Ko 6 a e ohic
enbodi ment s22sfopunidner @iengthuls illestiatedia FAGCRr dHk follewitgdasiial sslogewaensd ot ent
with the prjngiples and novel features disclqgsed herein. WO 112/27918 11
CLAI M5 PCT/! ?‘ﬂﬁ’}"‘?@g anitized valugs; fppinexe RO appar at us, conpri si ng:
2 a nenory storage device operative tg.sjore a first power control

i ndi cator, the first power control ingi cator having an associated first
step size; 4 a conparator coupled to Fr"el;rrermry st orage device, operative
to conpare a second power control indpater2.to the first power control

i ndi cator stored
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+J, incremented from the previous
step. The next step UP occurs at time t3 and has a step size of A+23, incremented again.
As illustrated, for successive UP steps the step size increases. A change of -direction

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-9, and
MAX-26, 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



6 in the nmenory storage device; and a step adjustnent unit responsive to
the conparator, operative to calculate a 8 second step size by increnenting
the firstwehepves ze by a predeterm ned increnment val ue whegrise/fdsrst and
second power control indicators are a 10 sane value. 2. The apparatus of
claim1l1, further conprising: 2 an arrpliféer coupled to the step adjustnent
unit operative to adjust transm’t power Tn response to the first and second

power control indicators. apparatus of claim1, wherein the step
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instruction to increase transmt power, the predeterm ned value is a
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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.
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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.
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2. The apparatus of claim 1, further comprising:
2 an amplifier coupled to the step adjustment unit operative to adjust transmit

power in response to the first and second power control indicators.

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
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10.  The apparatus of claim 9, wherein the memory storage device is operative to

2 store the second power control indicator.

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.



h10% & ()-' h10% & ()- h10% & () - KKKKKKKKOP1C h10% & ()- h10% & () -

h10% & ()-' h10% & ()- h10% & ()- h10% & () - KKKVLLLLf EIC h10% ' 109%& () -
@L0%H8 (Wo oB2hsk@%8. () - ##10%:& ()- h10% & ()-' LMZMVNDNNprARo1/29876

2 1109%& ()-# 1 |109%& ()-# f/s! 109%& ()-# - #109%& ()-# ,, 10%& ()-

@ 10% & () - NOOOOPhPPP| [ : - CLO# <s! 109%#& ()-# ;s! 10%& ()- # O ! 10%& () - #
7 1109& ()-# 6#10%& ()-) 4 ! 109%& ()- Pf’fPPPZRRbAClO# @#10%#&&' () -

t1 1098#88' () - "L10%#&&' ()- L10YE#&&' ()

v v1overes! (- T00@et ) Saigo Phein 0 SlBe R ORIRSE Ay - acios
fOL0YRHER ()- LS themt&asad(geco d dﬁéﬁﬁdé&&ol indickior LOEBBAL §9 an irkOrYBGL ) -

y- 1098#&&' () - VWWWAKUXX - ACLO0# ,/s! 10% &}1 Jf“f QY&H#&E. ( g
. s! 10%8#&& () - *s! 10(y s% }rans(mlt R@‘UE# uwr ent value 1s a positiveé value.
T 109BH#&E () - Y[ YYY' ZZ+[ | [ ACLO# TT109B#&& () - 67! 10%&R#&& () -

ffS#10%8#8&& () - 310%8#8&& ()- S2z10%8H#&& () - '
0! 1098#8& 4§.- +[ Epepﬁflg:[ds{f@%ql%kﬂuwberelmtbe/&ﬁ@ngfurther 00MPHiSE]: () - ~ 10%#& () -

2%8%&'& )- 12??%%%%%%% sg%g/ﬁiﬁ%é&.g&j hisidafors (%llréspx%%‘)an liRad s O -

s! 10%#& ()-%  paacpfcredsé tansmit pd®es; the' indremahienidie i & nepative /B0 YiH#HS, () -

s 10%#& () - y#10%#& ()- fs!10%#& ()-zcUcccdkdre| [:vU410 4#109%R~#7& () -

H10% 4 () 1geccnsai it kiboa@ sty 100 VE ()

- e#& () 16.cec6Rirélbsw ' Y&

L10%Y" Y& () - 10~#10-#10# - in%-#&' ’ 9g|10%~#& )-fLETFff 699 [ vU410 T

109%" Y& 4)- - F & 1emnqgy(sjoragssd q_‘O%(OPF@P fve-to. %e%(f(uﬁ%&pewer C%&@g Ihe

;gigggj Ve 8 gggg%ag sé)swépconﬁol e Efﬁaﬁ}w an%éé ﬁqu eliusoep a8 and ()~ ()
, M 10%Y" A& () - ) a6%yradirsiment pgit #p@we\t& cebculat,c% se#mmbg;&zg grea@ than the

M 10%¢ Y&' () -kkl i1 111l oh ;zgf QS Lo aaa L IAT Y'()
E 36%40% & ()-y 36%40% Roloet knd 134 fo?

109%:& ()6 F" 1004& ()- sﬁ&ﬂ%ﬂ&cx(e)ismgﬂr&%i&n@wér &" 109%" & () - 040G00" pf p

[ [:bUATO & #10%:& ()- & #10%& ()- J K&10%VI& ()- O K&1OUOOK ()-
010%:& ()- @O%& ()- qPqqsrrJsKsLsMs| [ NA41010$$10$$10$$ $

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

[{]

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.



g&3s' 10%%$& ()- &3s'10%& ()- &3s' 10%0& ()- $ v-f#L09B#B& ()- -f#10% & () -
MsossFtt uEu| [ : NA41010 9@*109%&' () - WL-#1094 & ()- L-#10%!& ()-

WL@10%84 & ()- L& 10% & ()- : L& 10%A% A& () - EuuvPwwx, x| [ : NA41010
9,)S10%B4 & ()- ,"11094 & ()- 9"10%A&L ()- 9"10%4 & ()- 9@10% & ()- $
VO@10%+% +& () -, xwxxxyy z|[: NA41010 2m(10%&' ()-F 2m(10%&' ()-F

2m(109%&& ()-F f/ 10984 & ()- 9S,"10%4 & ()-y 9S,"10%& ()-y zpzyy

z| [: NAA1010 2m(10%& ()-F 2m10%& ()-F 2m10%&& ()-F /10994 & () -

9S, "109%4 & ()-y UnW2n(10% %4\ & ()-F Normal"™ "Heading 13]c" "Heading 23]c"
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph

Font b' ?2<FM Xbi Lppw ~59* 9FN Z6gspz KLMNOPQRST2z6W } #] & c*K+F. ' 1>579<A??BEVG
| I oOKKKKLNPRYUWY+[ % % cr ef gZi kl o gMsEu, x

zpzUWKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti nes New RomanAri al Couri er
New'h Root EntryWrdDocunent $ " #$UR' () *+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~



