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PONER THROTTLING IN THE REVERSE LINK I N A

MULTI - CARRI ER W RELESS COVMMUNI CATI ON SYSTEM d ai m of
wer00019§4 under 35 U. S. C. 119 [0001] Thi s appl PCEHUB29N6/027968

clainms benefit of U'S. Provisional Application titled

"Met hod and Apparatus for Reverse Link Throttling in a

Mil ti-Carrier Wreless Comunication System" U.S.

assi gne Sji.g er ere xpressly
I ncor por aWHiﬁL%é é Ms!j I Ié %'ﬁl
[ 0002] The present application for patent rel ates
generally to multi-carrier wreless conmunication

systens, and nore specifically to reverse |ink power
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the access network to the renote station
Systefgr Ua%cépghqaepml‘fml 601UI9)53M11¢de Julgvid; 2805, arid assigaed to ghe

0 from ere ation 106.to the
L R e o R
station, a mobi | e station or a subscriber station.
Al so, the access termnal (AT) 106, may be nobile or
stationary). Each |iBa i(icﬂéqlﬂf)porate a di fferent
Fielghunber of carrier frequencies. An exanple of a
cel lul ar comuni cation system 100 is shown in FIG 1A
\Mﬂzheepmm‘ne raephcmtmn nfier glageni @2lAtek Ogeil@iﬁﬂsy rief mnlti-cardel wéeless
ref erence nuner 160A 10, 160G refer to base stations
S e R e g i ST o
term nals. [0004] The communi cation system 100 nay be
a code division nultiple access (CDVA) system having a
BaCkErfghlddata rate (HDR) overl ay system such as specified
st andar d,.The A nuni cates With an
i oduielon, SRR 10, b el P E5Glaty' 3y Mlipte

carrie ffretjtiéncads! Th Wifdldsaeemmunecafidh 3¥flerhd 00 destorwhid 1pdlerefers to
sectors, wherein each sector Prow des at | east one

COmmURIGHHENS Framthe Agers neswarks (ARG 20<tofthrstesnste giption 106 (or access
termif TR it 8 flertd NS0 el EARRIESH ARHAE ORI Eratih 106

W thin a given
to theasesworkni20t .(The Afat0tek alsorkaibshas afremofecsltamnda htobide atatdolor

A W IR TN TR AT A
Each ??g;ﬂ;%gﬁﬁ\c;%i?gﬁa%é @Hﬁféf@rﬁ rﬁl\%ﬂgﬁ betA s rERAREPO0Ah example of a
cellular communication system 100 is shown in FIG. 1A where reference numerals
102A to 102G refer to cells, reference numerals 160A to 160G refer to base stations and
reference numerals 106A to 106G refer to access terminals.

The communication system 100 may be a code division multiple access
(CDMA) system having a high data rate (HDR) overlay system, such as specified in the
HDR standard. The AN 120 communicates with an AT, as well as any other ATs 106
within system, by way of the air interface. The AN 120 includes multiple sectors,
wherein each sector provides at least one channel. A channel is defined as the set of

communication links for transmissions between the AN 120 and the ATs 106 within a

given frequency assignment. A channel consists of a forward link and a reverse link.
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an air interface. An access termnal 106 transmts and
recei ves data packets through one or nore nodem pool

wo c@nscmsyvers 160 to an HDR base station cont rBCT/882006/027968
130, referred to herein as a nodem pool controller
(MPC) 130. Mbdem pool transceivers 160 and nodem poo
controllers 130 are parts of the access network (AN)

120 ccess network 120 be further connected
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transceiver 160 is called a reverse i nk.
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tlons stem base station contr
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t hroughout a raphi c regi on. For ease of

whisipthgragedss tcnnmﬂl 0@ prndp gigaals tathegnoded®ped tephensiver Thiis called
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se@@mﬁgx@wtedntaecesefewmﬁh losiskaned Hesrwatdlinkons 106 in its
respectlve cell. In sane hlqh traffic applications,

t he 16} 1B pa igpplisedfunciienali blogk dinsrams ohisprexgmplgy CDMA
contn@di oﬁ?gﬁc}g&év' ﬁgb%@(zﬂaﬁ%c&&groﬂlep lgbecaqeﬁé 'ilbfgf'go gro_vgle an

exenplary e I ment ree subscriber stations 106A
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Each, subscr r stat 106A-C nay access the
2o g B AP R e B ST Rt AT a e o0, B PRt R, The

geé@x@PhlE %QMQ his %ﬁe@fly @B&’lvﬂﬁﬁ Gn&f ShhiRRSredfls WAEBRH as cells 102.

Each base statlon 160 is conﬁgured to serve all subscriber stations 106 in its respective

cell. In some high traffic applications, the cell 102 may be divided into sectors with a
base station 160 serving each sector. In the described exemplary embodiment, three
subscriber stations 106A-C are shown in communication with the base station 160. Each
subscriber station 106A-C may access the network 104, or communicate with other
subscriber stations 106, through one or more base stations 160 under control of the base

station controller 130.
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station controller 130.[0007] Mydern comruni cati ons

systens are designed to allow nultiple users to access
W@ 2@0Mmes4 conmruni cat i ons nmedi um  Nuner ous PCT/US2006/027968

mul ti pl e-access techniques are known in the art, such

as time division multiple-acgess (TDVA), frequency

di vision nmultipl eaccess (FDMA), space division

mul tyfl.e- . polarization di.vi sj on .

mul VD SRR dsicion ST evigned (9 lox maliply asgp, access
a andmoh lwmmsuritdtidhs Medihim a06R&BuS BRINPISHESss TeBniques are known
inEE%tl pl e-access concept is a channel allocation

AGBICB gy tips dirrision wwbipluraceis @AY, faeessy diyision multiple-
j b i The. channel. al.l ocati ons
e AT BAL R0 gl adcdf OB R o i Pt access
codtaldivisiat medSpltectms GUBMABY andyihef sexbiphdti-actesEMAniques. The
SYSiems, the total fre uailncy_ spectrumis djvided into
BRSPS SPISTRA 9 rhagpg)-alapitionancthedalog which aHos yaiple user
béss 16 WopithoPestEmbRic AR IFk mmﬁp b HAS:ah R i
aCAI ter nato'i vely, 1 nh%[C)MA sf}g‘tk'eﬁge, Eeac édg%%ﬁ(lg{sg céllh\}%% Phgaous
founs depending pughe spesifcmnitiracdessiternizme] Byiveayt dffexample, in FDMA
rk tine slots. In. stens, .each user is
sy B0 b R B0 ey S ed it 1oes ) Srgfleg f>-bands and
eath uEerlisgivan Sts sV bl Bndl toSicbds@ BRI SHEMBMcHURUAR. LA ematively,
. of a code. [0008] In nulti-access conmuni cations
1n én%’?t%c?ﬁ@hqﬁéfsls gbvepdoriendirerinegegncy spentfusy during periodically
: i pl f I lized tq increase
roREHNE UnTuidy " 18, PRI BhBul kich Uity Bl e AR Reauency
spe@ninmniapudsof tzntile bengikipatsheitd frafisinidsitd thfuRE MeSEk O a code.
power of .each user to that necessary to achieve a
desilPed®YUACFEy Spmammiratens 1Hemsp Jeehigresnder eslughamutual
in@ABRNUS BétwhkERRRIH t i i ;
B by NS Wi de dHn il LY Pl (EEERRALY By way
of eprmplehpewencontyot teehiiguesl can be sepdeed tbyindt thertrans@fssion power
T ower control techniques nay becone nore conpl ex
Ofieﬁﬁnﬁf% © at:;:l%te%esce%s PEREY o%ée%ﬂ?.ét%?@tys%%?’ 1lc.f:.n’§h1s approach
enbigey thatichdh vert trdlsmits AN ele HARARK PB\Y/er h&e@ﬁg)htﬂlﬁ’ hot Righer,
limting the transm ssion power of the user, the
thesehyomakiag throtas!leshprssiplaeontiitivaion del teetoteb anise keen by other users.
tl el.s.pi that optimzes rfarmance.
OO R Sonn” ik Sty  BonR ybCs TSPl b Mt access
comaduim@tiony siatenisduppbieing meers athvaaipld\ehaitiélt daphiility. In addition
¢ @ubscrl ber statjons 106. The power control system can
O BERG the tpnssston powver of thenises i thh alienatad Revest sheld bethalanced
befv@eWOmamgld @4ahaSid 4 Ghi lgyed quality
eof eser Vi c]gi% F%r ﬁ{iﬁeldp%?ggg%gqgcpﬁllzﬁlﬁ%ﬁ agﬁ%e:ﬁ, the gain
C owp?up@w¢rm¢ntrebmtequw bei dohplbgedde seduicb ashtwaltilterference between
n tQ the.rev | i nk, however, as those L
RSB ek D I Ty M e eSSt g e
tra0QnigsioR boRer &Re MOiHIME Fordafd AtHAVENe BRI 105RRlcFe hUelil®l quality

forward_Iink. _ _
of service. For the purposes of illustration, the gain computation techniques will be

described with reference to the reverse link, however, as those skilled in the art will
readily appreciate, these gain computation techniques are equally applicable to the
forward link.

The reverse link transmission power is typically controlled with two power
control loops. The first power control loop is an open control loop. The open control

loop is designed to control the reverse link transmission power as a function of path
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[0010] The reverse link transm ssion power is

typically controlled with two power control |oops. The
wo poogo1ewner control |loop is an open control |POPUSZINE027968

open control |oop is designed to control the reverse

l'ink transm ssion power as & function of pathloss, the

ef fect of base station 160 | oadi ng, and
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sucPra@Cl‘ﬁ&SfaﬂﬁﬁgVﬁH' shk@GWR gl ThisTd¥en CORRBINLER hiaAidYSloess is well
1] The“second pomer control loop is a closed

knmnhr@DM&o@mmﬁh@ahqmsSe’@Ie@ént rol |l oop has the function

d es&ﬁé éﬂe 5%“5 ﬁ E‘I{gmlﬁlg)ﬁ;f)gp ?9 ? cl%%dg{@;ﬁ%l O%Pﬁglﬂg Cldsedcontrol loop

hasStha FiiRBod 8Pcortditifg @Rrvbpes l(mpf‘elsﬁﬂﬁtﬂ: tb)aclﬂe%m desnlgd Bigeal—to—nmse
reverse link transm ssion power at EE base sta
Y

ratipgONRAdt fedwbeistaort e BHEK canbe #d sy Gpfoyprse link
tra?s%a% %Q{V&S bt f}{éebarsg\é?aﬁ%ﬁ 1spningt él%@ﬁmgsﬁe%hcﬁ‘%ﬁhe stbRriber

he form of Ta reverse power
stafiomid®to a(djiR@)heaemmHnlvmamshnsmrgmvearatTéad fepglbackngianal agp be in

t he asur ed I
thaee R EaEIEE REUoR oL RBHE wioa BF Eeisr it by fomparing

thet aTREE Whetle NENE fraRsnhibsin tpbaazsa@ &Rl e REMRA 160 Wehawpower
e set point, then an RPC up command is provided to

comthcd sulpsit.i tiérth@nmamcd 106 seolink, trpesarissiom goyes, sy kedow the set
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anne Fuctures f exanple, in sone
CDI\/mleoopwnaImatlbmdscmtsﬂ dmsps mlaye beewserlge ¢ongriel m@ﬁwswn

includes a traffj el to car
poigr of e st iR Wi drer a0 B of Fraiflerlime coMA
iQYiohEyshase uid 1%%1@8 1iAB Y alvefor®ahanedita d@ﬂﬁ@dﬂihﬁidl @k carry
the vol ce and data. In these systenms, the open

and
Vomdeomelddatm menvisies Ite ds basarstasionukifoanidoa paat ﬁlmnnﬁlh*ésed by the base

L

an@adlodel &dnk6] anag henidell thhenpolwdre rietsédinkrpdwdroof the pilot

channel . Specifically, each channel n be S it
chammau GierdsF (6B REHaET TR PET byl USHRG: WEFGH Con then be

li‘l@&i {vﬂ[ﬁhe ébv%?'o@ t5cAatib SharRiBl. aéi:f&iﬁ%glbf %a&ﬂ‘&)aﬁaﬁé!fcfah ®e spread

anne to maintaln an Optl traffic to
wm hahigubanhegonbuete geatiaed Hy0BkR] Wikhsumtionsi Pl gaicean then be

e S S R AR o B, R Wannc
po‘(;@crr'rﬁm.e data rate, for exanple, a

This principle can be extended to additional channels in the reverse link
waveform. In CDMA communications systems with a variable data rate, for example, a
data rate control (DRC) channel containing a DRC message is generally supported by
the reverse link transmission. In the variable data rate mode, the data rate of the
forward link transmission is dictated by the DRC message. The DRC message is
typically based on a carrier-to-interference (C/I) estimation performed at the subscriber

station 106. This approach provides a mechanism for the base station 160 to efficiently
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data rate control (DRC) channel containing a DRC
nmessage is generally supported by the reverse |ink
W e@iemossi on. I n the variable data rate node, P€TIESIAL/ER7968
rate of the forward |ink transm ssion is dictated by
the DRC nessage. The DRC nessage is typically based on
a carrier-to-interference (C/1) estimation perforned
at the subscyri.ber stati.on
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such as the "cdma2000 H gh Rate Packet Da%%g. A‘Lr_ )
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or gg&a{% Sﬁ.ﬁie%é&%ﬁg?éd?w«eﬁﬁmioww i@ ratleamne chGdiels (DRC) and
nmp I sclo

ations,"’ ses throttling or backing off
thep nelchowdrdgement (AUK) chatelsswih reprectisn sher pile dwppelolf the total

channe] s (DRC) . and the ack d S
XS ﬂptstﬁ%@fm%sbont eVt 16 eegﬁ\z;%r? Ee?‘%%rﬁ(ef é o%ral‘ag"%g\{/lg oo the
trahbdiftef.r ansm ssi on power exceeds the maxi num power

capability of the transmtter. SUMVARY OF THE

| NVENTI ON [ 0015] In view of the above, the described

features of t i %ﬁﬂ@lﬁ ally relate to

one or nore igrr%@g s?gt’g}r@, net gggﬁ;nd/or

appat atiays es tfeosbovemimniesatticd feaspee off thgd PEIGT inventae generally

enbodi nent, the patent application, conprises an access ..
e RO P TOETAGHATE) 9GS BB Lo G PP g B SO eaton
Spg&ﬁrabl y connected to the processing unit, a receive

circuitry operably connected to the processing unit, a
t r adsnone ebodineny, Hmvipagna appigationngihpises IPAFCess dgrminal,

in both single caryier and nul L. C ' i .
copeiBEm BCtr e mepry, Pty Sohhichly PR 3rb@Ring unit, 2
redé@vd QR uRFPERESIN ontiected ta i protdisiagubi, £omistot citouitty having a

operably connected to the power anplifier, adapted to i
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suffiggnt headrgom or t?le pgwer amplifier. g

hn WY

CO.

In another embodiment, the throttle control unit is further adapted to throttle
power over a reverse link having a single carrier, comprising the steps of throttling a
data source control (DSC) channel power down to a default level, throttling power for at
least one DRC channel on the primary reverse link (RL) carrier until there is sufficient
PA headroom or the DRC power has been throttled down, throttling power for at Jeast
one ACK channel on the primary reverse link carrier until there is sufficient PA

headroom or the ACK power has been throttled down; and throttling one or more of the



[0018]

[0019]
[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

data source control (DSC) channel power down to a
default level, throttling power for at |east one DRC
w@b@nnet9son the primary reverse |ink (RL) carrPEr/usauwé/ 27968
there is sufficient PA headroomor the DRC power has
been throttled down, throttlgng power for at |east one
ACK channel on the pri rrary reverse link carrier unti I
here is sufficient or the ACK power
o e Bo b1t BarnagHa CARDL TG BecToy i riperpie sufficien
hdaQgyy¥d ot , data, or reverse rate indicator (RRI)
channel powers until there is sufficient headroom
[ 001@] angthexreynbrsiimentb i theoitle cohieolt mmibis fizthepmadapsed to throttle

is further apt ed throttl e power .over a )
e 1l R e R e s, BB R e g he
peteRs ok phlﬁ’(e@%R'U mnémdnﬁmnngfth dRdf MR IhstR-ne secondary RL
carrier and t rottlln?t e power of at | east one
1

cagielo aaTeyn te steprafiteiottling ppwerpitapimryRlo tarriny @;mnsngthe steps
f r r r L
o R ir nlvl bR s Rou ! (i) ERIREL 8651 10 BeRbREYR throtiing
p(dmmnfdr atdedisawne dayehte ddmtmt chamgl, pnshmﬂmfgopov@dr ﬂo?aa%tleast one
ne ta rate contr nnel throttlin ower for at
aq%a%[j gmEnt: EhAng G é‘&ngE FAUIIRE ARG ePr MQRR of ilebt 45 Profguerse rate
in@fcat®®'@afiel Rid t e f
inQca e afticl MovRks gHaLherh hPXRIES6r ERIADTORRE BF ot least one
seponvry tfvere linkagtricy nemplam nkﬂt@ttyng en@ Dsmota mﬂ@ibarda'tae or Teverse

h
o PBlea® PbleF s P EnClcBbu Rt sffolifg s of fore of the

dﬁ@ 2GR &8 fnldRfator tchﬁrﬁiel pbW&s Dea Ycoh® k& ofliart Rerrfat drottling
or reverse rate indicator channel powers on a second

PQyYERE ol ol it yleasd r grice flata tipteoeQntioh ghpried ronf gie sacon@gegondaey carrier,
thgcﬂﬁﬁl# eﬁ?otw?ercfgpta astcgl‘?engc%no or tgglﬁl ﬁte&l%pgelsc?nc %ds%cgnd secondary

hrot |ng power
caaddm andl ehigetiieg tposkaioeht asttdie pidstoshdnte aanthdrsécond secondary
carrier; and throttling power for at |east one pilot
C@HHnnel on the second secondary carrier. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0019] FIG 1A is a
di agram of a cellular comunication system [0020]
FIG |B is BRIEHDESCRIFIION OFEHEODBAWHNGSr am of an

& CRE EARRR  B SERDB i te ] S oo

ex anﬂlCE ¥ i9a GRAPRIMC Aink@had BRNAGHRRO6E b @xélh?]lﬁrydéﬁb@cnber
ate (HDR) transm ssions and adapted for scheduling

St@tr%h%iﬁp@é Tfraperasiopmin @C@Wmunlfwgwsmrm 3is a
ekl LSy AR R RGBSR I g
(HDHR}) @msnﬁ@ﬁﬁﬁ Jan& bptel ﬂos schetulivgt Uram&hssbin@ ek mulltipde avrrsf
an eﬁglgrgl is a fultlcrnaorr]lg{%ltoéke£1agraalrnnofcz(1)nn€t:xre(r)r|1plary subscriber station adapted
for operation in a CDMA communication system;
FIG. 4 is a functional block diagram of an exemplary transmitter gain control
and transmitter from the subscriber station of FIG. 1B;
FIG. 5 is a flow chart illustrating a back off method implemented by the
transmitter gain control of FIG. 4;

FIG. 6 is a flow chart illustrating an alternative back off method implemented by

the transmitter gain control of FIG. 4;
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of FIG 4; [0025] FIG 6 is a flowchart illustrating
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inpytatesaripowpowmpkfigmpbere tthe aupbereof asspgnied ireversef link RL carriers is

1%&%ﬂ§giﬁting DRC and ACK channel s on sone secondary

& revet s% link carrier and the PA headroomis not

suf fFIG. antis a[@mﬂarﬂ:di@los%%étégsae){eb@ﬁé@ hérddude 916 @Sshft powers
. Steps executed to reduce the transmt powers input to
INBUtI8\Repo v Elifier if wransmiftis iR pad HGK planghsdonagkne secondary

] i ' carrjer and the PA

rof QAOPE, Sl B REEK o BHELR s hRSAAE 12 7T

f | ovielariB idiasfidvasiartglisiefss axgcedeetted Go FQNIYE ehd fgrsmit powers

. trapnsmt powers jnput to a power_anplifier where the
inpfoiSer ROMCASEIIEE 1f SPRTEEING Al PRCCEKY PERS Chigniglscgt grimary
re{¥8dMidk &Rerlahlidfie FA%F&B Ns h&y .ufﬁ'%ierfﬂ'- carriers,
[0034] FIG 15 1s a flowchart dsl scl osi ng steps
exedilGed4tis arfbaivnherttdigclesirnsepst exgouted $o retmae theotransmit powers

. Lifier.if i tti : ACK ch I L
i BB e aRETY v a0 ETEE PR e e P rIeER AR BPRL Sarters is
gréRadh@0 MNahd TRYLP sUfd2PhdMor 2l1G038dmiEsG 16 is a

fl owchart disclosing steps executed to reduce the

t r andfi 1o goaeiavahapdisdlesing pemserxeanrpd itd restuce fhe transmit powers
inpl:AB S Bdvhd: MhJrRE ﬁﬂgar@igﬁtiﬁg HHELR AR R RO A secondary

reverse link carrier and the PA headroom is not sufficient;

FIG. 16 is a flowchart disclosing steps executed to reduce the transmit powers
input to a power amplifier if transmitting DRC and ACK channels on some secondary
reverse link carrier and the PA headroom is not sufficient;

FIG. 17 is a flowchart disclosing steps executed to reduce the transmit powers
input to a power amplifier if transmitting all DRC and ACK channels on primary
reverse link carrier and the PA headroom is not sufficient;

FIG. 18 is an example of a WCDMA protocol structure known in the art;



reverse link carrier and the PA headroomis not

sufficient; [0036] FIG 17 is a flowchart discl osing
wGer@psiwsecuted to reduce the transmit powers POPUS200€027968

a power anplifier if transmtting all DRC and ACK

channels on primary reverse gink carrier and the PA

headroomis not sufficient; [0037] FIG 18 is an

exanpl e of a WCDVA rotocol structure known in th

[0038] gr¢- 5‘03]@ ispm @nc_fggnqlsblgckf disgrany yistgling Qaedmgg}safﬁr reducmg the

tr%r{osv\krgt?écg\?ér{% %u}i (It;c? a 'Eg)gz\%g ?ﬁlgflleF?Hgfe &i?! é?@b%r[}%nar]csgﬂﬁbe& reo Frse link
(K9=iqgaled; reverse i nk (RL) equals 1; [0039] FIG 20 i's

RN I T o AR T L N
tré’rﬁﬂhi ﬁdv@errs 1@9%Q]pd%\le@an%iiﬁb§ a functional block

diagramillustrating the neans for reducing the
[0040] t r anEY¥g-t2]piswe rflslcmpaltblo(dt dlagmne dllustrpting ther miedns for reducing the
t he reverse. I nk has .a

e RS iR © 4 B PR iith RapingrE iR tng (S Re i has 2

sihgladra0@dp aril et foswhid Bhieas hB4hlridré Gnd 2Be IFA deadroom is not
functional block diagramillustrating the neans for

syffigiget ng the transmit povvers i nput to a power
anpl Y '
041)  E0P, K2 WE R WORE o 7516 UGS RRAR for Halding he
trinsnut powak ilpud ¢k agioagr amphﬁbmwhemtthm guinher ofeasignédreverse link
E{educi ng the transmt powers input to a power
FATHSFS Bergatertianbni t t i ng DRC and ACK channel s on sone
[0042] SECORRArys [y %ﬁ&ﬁohél”&‘lo&@ﬂfag@a[m ancubbse BR Hl%%&rféﬁ?%dl&mg the
not sufficient; [0043] FIG "24 is a functional block
traisagt poWérS [npK faapipowet hephiemié hfaosmﬁe@g@&ﬁ‘gandnéCK channels on

transm ower s..i hp if .
SpETem ey RYEGF pnBRich infek P horlERet boh pithgieps
[0043] reVeFR® 14 fka ¢@iciioRil W0ek Uh@rdifieadifoMd Memal fo1 reducing the
sufficient; [0044] FIG 25 is a functional block
trasayt BOWSE [BY (e Doy er REpHESNE trapmitap el MRE aad ACK channels
t where the
of EAREE ey AR LB g Be PR o b abitiET & oFer
[0044] t hanFI[}.aIﬁdlsTxTﬂRtmnaIxHIBanﬂmgfm ikbstrafthg deer meawssfor reducing the
LOO41} FIG, 26 is afunctil?nal bl ock dlg?ré}m . .
UrpRYIYE PSS ARPY 11 2 ROMIFE applitiFp whesedle pie rsffieped reverse link
RE%&S is erttﬁ’arﬁl RVBL TR TxTOPhid for bll RiSEHHéksNg DRC
channel s on sone secondary reverse |ink’
[0045] car rFLG 2t 2 encHanilebldelo dingram midustratifig thei means {o@Gadicing the

b Bt B 4R PRE PR R PRYSHAE Akl o
saf\eScoadmy idvee link chirpgnd theiPghdddtooand ndCkufEibRANE! S

on
[0046] FIG. 27 is a functional block diagram illustrating the means for reducing the

transmit powers input to a power amplifier if transmitting DRC and ACK channels on
some secondary reverse link carrier and the PA headroom is not sufficient; and

[0047] FIG. 28 is a functional block diagram illustrating the means for reducing the
transmit powers input to a power amplifier if transmitting all DRC and ACK channels

on primary reverse link carrier and the PA headroom is not sufficient.
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[0051]

sonme secondary reverse link carrier and the PA
headroomis not sufficient; and [0047] FIG 28 is a
wo eoveoiesal bl ock diagramillustrating the nmearPGI/82006/027968
reducing the transmt powers input to a power
anplifier if transmtting alb DRC and ACK channels on
primary reverse link carrier and the PA headroomis
not sufficient. DETAI LED DESCRI PTI ON [ 0048] The
detail ed description set forth bel ow in connection
with the appended ' RS HI. as a
description of exe?yp%i}%é]r)m@dgl nment's of the present
i nvethé aktadled descriytioni sétefudthd belowr @preesmattioh heitorthy appended
enbodi pents jn which the present invention can be
drawings; bseb‘?tef’lfi’? o “’SQQEH‘ST éP& yORETPLAY t FIPRRFMETE ¢thihe present
eS8 Rid RhotBRERIedSB  HpREnR thAbh1§ B Anertd @'Hﬁ:ﬁ’thggresent
ilTustration,”™ and should not necessarily be construe
inysntgmefar be grasticedlv diealgan U'sxauplarydtused thnobglhiutrghis sdescription

PR SR 8 ot SR Rae” B SRR S el S ve
céREudd esepiefdrivdedt | QivantblBydRY ebveri bthet |dmHdBind@RAr eMhe t @tailed

those skilled in the art that the present invention
depgyiptien pheledesc speaifie hdrieily Hes ethg ppeippsec Adepraviding|  thorough

oSS GBS st SRRV N @R 6o St in
thebat trat ne plesetdneanion mhy bheprigtiese mithony drese apecific details. In

0049] In anugr(le Iar%t enbo&i ment of ﬁ‘ co ni ca,ti ons .
sy instapces, Wel&RowB Strpahres pae dryines Ath show i blgck fieprayform in
oxtd@ﬁo%bmbs@ﬁriﬂgstﬁé %oﬁé&ﬁis ofte ﬁ%@se%ﬂ%@ﬁﬁcﬁld by the_ _
system For thaose users with multi-channel capability,

gai nlrcenpsuemplaon embolimapted aragmbemisapidwy sxftann, b abwat eontrol

the relative ansm ssi,on power between.the channels.
sifEn aSavabd et IS TRES W nBBBS o B e 1S B, 3 by the
syB&dnh. MeHor QRosRr @eRS FithhhGl-hankd] QJaPaBiH@/, hANSIhHBAAM techniques

power for one or nore channels. |In the event that the

mpay bg lempleyed e Balpeae thovidativeXasmission @opskatweehihe shamngls. The
t ic b ff e y .
ofh 88y ol 3 SR B0 OSSR o o
chridBO the Meansmissicaspmedrsfon ont e ssorg @hmmebnutied evemt that the total
techni.ques will b escribed in the cgnt ext of a CDMVA

(RO BP VBN EX S POtsRerRitationp o€ dhe gsqry @ Fystpmefie back off

pRcEdiM bay BBRE&FIAL &R odiRBf bREHTHh SR athels. 92 N
conmputation of multiple channels are |1 kew se suitable

f or Wedoumaspaets ofighest lgain canpriatianaterioriguesrwilk b desatibed in the

Acc r%n any reference to a CDVA ¢ ni.cat j on .
QIR PR ORCRrh i 6° RS Hodi R e at vl
apysea stk IhAf tht RehRIREE Mdr gAY @Binp@atioMof fudlfile channels are likewise

under standi ng that such inventive aspects have a w de
sitaRlse ff usep il VaEPROREer communications environments. Accordingly, any
reference to a CDMA communications system is intended only to illustrate the inventive
aspects of the present invention, with the understanding that such inventive aspects have
a wide range of applications.

CDMA is a modulation and multiple access scheme based on spread-spectrum

communications. In a CDMA communications system, a large number of signals share
the same frequency spectrum and, as a result, provide an increase in user capacity. This

is achieved by transmitting each signal with a different pseudo-random noise (PN) code

that modulates a carrier, and thereby, spreads the spectrum of the signal waveform. The
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[0051] CDMVA is a nodulation and nmultiple access schene
based on spread-spectrum communi cations. In a CDVA

W@ oummosat i ons system a | arge nunber of si gned’BHUSIvA6/€27968
the sane frequency spectrumand, as a result, provide
an increase in user capacity This is achieved by
transmtting each signal with a different
pseudo-random noi se gPN) code t hat dul at es

transapiph SignAly Ak ete@BiHeds iR eBis TEHECE pRE L7 u(fﬂniﬁl&?r dhat uses a
cofésg&ﬁﬂl ??/‘?ggfcgﬁénto Tk she Héﬁfédsélgﬁ‘@sss;ﬁ%ﬁ‘uﬁlep&h@hﬁﬂesued

iver by a correlator that uses a
signals,rebge RN ngddNia notemuish dars moé daspreas indeAndwirlth jagd gontgibute
spectrum The undesired signals, whose PN codes do not
P EH®are not despread in bandwi dt h and contri but e

onl ¥iot QatdQts5:6misk®RS 2he POV 1datrécdiveans data sequrst fromethdMT 106.
120 recei ves a data request fromthe AT 106. The

The éqnaesquespmmﬁee dher diée T of Whick they dafiiscR berfenty gtea‘e?%iﬁl of the
datgﬂ)&blﬁ% rag tteﬁe rldetﬂgf/s\gct&{]fr{)ﬂewlg@ﬁ ﬁlaoc?zﬁ%%t ol AR Tﬁce@T 106

rom ata Is to esent
detéﬂhﬂh@@tfﬂ&!aﬁbf f@(tertﬁSed trethd aality af ehebharab] batvicee th,ﬁJ@Nl 1t29 and the

of the channel  between 1 AT
AT 5. s SRS e b CRE B rarrited bY the Clier-to-
Int %I%flgg fgd, ex. th?en@@é El'n%dlhféhﬁtrﬁi}f LGy rhé?:hb@cor@sbondmg to
ernate enbodi ments nay use other metrics
thec quality pdrick nigpnnel. t ke af@ll% profideshisqedstinfas| datariiansagssions by
vides re sts for .data n
R e 598 LB % B RO 39 AR e e DRC

ch&fRNMhe DRICEHeQAgd chRlet h@afaReqioativieind 4 ktetd'r)ﬁiﬁrtlon The data
nmessage i ncludes a data rate portion _and a s

ratp ortiagnindipates dae eeqpenied gasp Fateor thai AN 1 g 85 H e @ the
secgtg%{ng}caies {19 L c%}ef (ﬁg vi’régxl gh% %ﬁnﬁo 90 géﬁ the &Afh. tﬁ@th data rate

|ca Fom |chteAN12 i's
anll Qeét@ﬂﬁlfbﬂﬁﬁaudﬁtaae typidally deduiretiad prevess 8 @atadransmission. The data

f t t I d
roe AR 1 SYIGFE s PG Yt SRR SGHOT ROTHEH B Py 3 B2 DRC
CO@G%E@’] Y PR¢E valﬁﬁ‘iis Y %s&%@ skt BQhd IAQD 106 viefheraiChhtdrAc@S In one

cover ue is a nessage sent to the AN
enfidimuéra, eheh ARC i valer tavesponds eme drtsothterantkbiskeh hprog an

s BRTRT B P BT HTRG THC YAfEE ARERAG. The

asﬁgﬁﬁsﬁﬁhsma&da DRE vahdgpers ?ﬂngfhniﬁﬂl daté{hee aSIS pgnﬁmwhe null data

i ncl udes a DRC val ue speci tyi a null dat t
cofor s, tot e AN, 100tk dreatl 161t P01 Jor ESAR i Tn one

mtfg?ttlct)n the I,?Q‘Q\_QQIQG e ﬂgzﬁfty %?ltﬁe Ra rﬁ? &l Viufaicht fbp tl‘ikn AT 106 to

atro |tyo the channel is
retdisdfifth acindtellyor the AT 106 to recei ve data

28?]? }gqraf{pglgp)éqog[ q%gsrﬁ'% 6¢g] {n(p)lg géﬁ}éﬁug?%}y g]O%ftﬁ)éthgﬂélﬁﬁaé/yof the channel to
ot gy aatdﬁta rag@ta@ Wik tl?é A"W'l@h {1\ ko 186eil$ 22Bb@ dMa packet

recerve next data packet
transmission. The AT 106 then generates a corresponding DRC value; the DRC value

is transmitted to the AN 120 to request a data transmission. Note that typically data
transmissions are partitioned into packets. The time required to transmit a packet of
data is a function of the data rate applied.

This DRC signal also provides the information, which the channel scheduler 132
(see below) uses to determine the instantaneous rate for consuming information (or

receiving transmitted data) for each of the remote stations 106 associated with each
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transm ssion. The AT 106 then generates a
correspondi ng DRC value; the DRC value is transmtted

wao o00vke9sN 120 to request a data transm ssi on. PEDUS2006/027968
that typically data transm ssions are partitioned into
packets. The time required 1o transmt a packet of
data is a function of the data rate applied. [0054]

This DRC, signal al so provi .the infa ion, Wlic .
queiRe A&ﬁ%ﬁqﬁ’& tgé‘&l?@ﬁ’lﬁ’%’é?&i@b ggéég%g 8 1&%@&0%&@ MR station
104 ﬁ'#d?cra@sn_ﬁatt he (Rt NLANEAUS i§ BihblObr ERBRAME B&ta at an?; one of

Information (or receiving transmtted data) for eac

multfpl¢ éffecticerdate rateait i ons 106 associ ated with eachqueue.

Accqarding t enbodi pent . a j | tr ' ool
Fr ofieg pbfofce SPRPRHRbs TrERcL T, SBhul DR kpffsions

anBidibie@Tod Qe liflingaPahessidhs (e aRItipld gseaais dlladtragadyin di6. 2f FIG.
mul tiple effective data rates. [00Q55] One exgrrpl e

. [ € [ of a .
2 ig sletailedl dsrdinbeleys haieTo oPasifialY 1 A RISHBRUPR opdnings pasgsstation
foc . g™ .
co s R TEhR LSS AL A IREST GBS Lkl 120
inchekeei nldhew] whedden 1Spefirf implemynting Basehesitibing calgarBbm  for

and base station controll 1 interface, wth.a .
tropRRUE T B CRBIRTH IO Futem 148 %%%%@Fwﬁ%%w%f&ﬁ&d&%}ms the
lengﬁlo o{1 9 &J&P&l&eﬁs ifervMRARRl: SaRaduhets 138e fihshitRedeay Pdticular

scheduling algorithmfor transm ssions in
reroaienstation 206 based ppor theredote Rasionalieeissasidiediinsiaptapgs rate for

deternines the |ength of erwi ce | Aurid n :
reciih WA bR e anah PRt i RRE; sl he service
inté@ADMGy 56E8d EtiASusIaIREE bipaheyt dieur emetevest @tloan’ Accbffing to
associ ated instantaneous rate for receiving

3 ! . data (as i
ong aebedimeat.ithe {iFré PREVN HecRaskelyis Papepiliet dpRes §ia}§ _ﬁ‘aﬁ(l‘it. at a first
time $haSRE ¥4BRa pBkRnvie ltraHﬁ-Xﬁtt@@ b #s 'Pa‘?é}zﬁt QUAHSqubhtld e BYb, any

may occur once every n slots. According to one
sulssetyashi perions biube hacket agedransmittedfin envftik elptsi lgving a similar 4 slot
transmtted during_a first sl ot at agiirst tinme

: and
SPieA® é%e&]&?%ﬁr%ﬁagn from epcth Gt e ALY 401 Gt eqmbéﬁugent, the
ins?ém%g:tgﬁ'se Rhtet biMBeceNiR®  daB R, SURSRAMRNtheP rlice NtedValt RAgth L

pac are transmtted in nmultiple slots having a
assciatddawithla phticulepdaadyede. e. , 4 slots apart from each

oL g AFGRL Mg ) S0 SRBES T er, LASATSE BLER 12

tran¥hRE¥al Thenedodiatdd AREAEI ctdath 10 Hehrasmited is tearretiaved from a
gueue. g0056] In addition, the channel schedul er 13&
datpequege 472 ped providedup e ehansel flronat 16% fergransmission to the remote

LAY 53b9%ked 2L 6o ALANT iAY 4Qkusdat Belo®. 1Be channel
s BT BRLed U6 QRSO bl Bl 1 chne
sclaitlepricRi idtst the tqneuec had fiel previdinenthe K68, faduich is transmitted in a

RICHLE IO N B O IRt L L
ofétg? gj’i’ﬂé{\}ﬁs{ %:F&ég;zsﬁlt%lr gﬁfgrﬁnt Iagbgaﬁféﬁugitﬁ%ﬂe fihsBitRYi gliehg 17heis then
updated.

Base station controller 130 interfaces with packet network interface 146, public
switched telephone network (PSTN), 148, and all base stations 160 in the
communication system 100 (only one base station 160 is shown in FIG. 2 for

simplicity). Base station controller 130 coordinates the communication between remote

stations 106 in the communication system 100 and other users connected to packet
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followi ng service interval using information including
the wei ght associated with each of the queues 172. The
waowrdoghtidsssoci ated with the transmtted queue RTZRUBH06/027968
then updated. [0057] Base station controller 130
interfaces with packet netwark interface 146, public
svvitched teI ephone network (PSTN), 148, and all base

| [ i ystem 100 (only ane |
nofbB B st BSTROTHE! TR 48 Rlsehici pithoisels froueh a
stBrae] tﬁIephdehe@\O@ﬂ(f(ﬁbﬂ $bwh3PFEQONdi nat es the
communi cati on between renpte stations 106 in the

conmiAtE SEtion foByelies th3Gontains I@%ﬂ?@ﬁelqm@em@gm &, @ithbmgh only

I 1 PST TN 1
oRAFRILLYE O SIS 8 U TR BTN o oo
conehuwicadtiof rbetweiname dr mdré Gase25)tat1c{n@Q56]anBaﬁ@re$ﬁcﬂé kt@ton 106 (not

r 13 cont ai many sel ector el ements 136,
ShQWf‘fw ﬁjgﬁl’? %Wélt g}%\nﬁt Ivv%ﬁnmsegmzd $of giicRgRmele sfation 106,
caﬁ%ﬁtt&eﬂ@@és%r R85 %0 brmietPof e 3884 %B]Za%ettﬁ’ 1% i &Jatl%rbwﬁ Call
communicati on between one or nore e Sta ons
coatyel waeessanigtl ¢hat @tqctsrbai@ﬁat@mmlasiqugé thelréme®! seioar 06.

I 136 t. en renote )
St atrah st DEEeihinht oty LEBES ot atys % BE FanorReditas eiven
reinbe shRe 106. IHILsdulree | Qideh el i tl)%ck&q}e{wd\rﬁ nﬁt@x%ce 146.
Papg);écessor 141 then directs base station 160 t

nebYiprke inderéace obO1 6B VED U150 HaBaard gmnfrscéleltma to the selector
cIGEREh 3007 PRl ok To6 IR ar B Brefnd B s sgtiprdo in

cofi@inication aeth thi eargatrambfe PADIELO6N gh W dxelipl 8 ea®Bdikiit, each
Packet twork .i nterface 146 _recei ves the data and
baFeoﬁ}?té%‘ F Lmgintaing g defdduens &43.grhigh alptssithe dga toesbe treppwitted to

th&teBiNtad@b1ddien transmts the data to each base
station 160 in comrunication with the target renote

st atlihgrflate0is . transmtttaad 1e>detarmaakt;ts éohodtitargnéuc H@ﬁtb dhase]l element
t 160 a dat ueue ich stores
163 T80 ARBoRE Prihdinee o Ps ToRumn 35k o e hagkett oers o a

qubRAG0If dhe WiRtR ik S RANHMt &fedozm bﬂ@tﬁdpéﬁﬁﬁﬁéﬁyf §OHAta to be
dat a Eueue 172 to channel el enent

trapspiiis &¢ ¢ devHngHPmERROte Siatipn é0$ wt\har dpteideiermined dama slot” (such
o5 PO S O8] mndsE). 305 ol R TRk e S B 6%, i dhe mecessary

cohtr@lnselds, t BotheQxamplsy leﬂx@bﬂi%hnﬁ edﬁahﬁ‘el %ﬁéilﬁén@ %é%@ﬁ%ﬁ% Ryclic
redetermned "tine slot" (such as 1.
fe(glﬁgﬁlcér sheckpédider enceding né theclatapasketoed cpn@@rfteédstatmd inserts a set

of gﬁgﬁﬁaz]]a&gsl g‘zg& 149 feégdcﬁétd?c;nt}orf f{elilfs W?@%’y ngsaﬁE cgﬁ%@l bits

com@ﬁn@ a fmoated gaddt. t Inethel amnpxagk@hbamempaﬁarnabl d1éBEHS 68 then
bits. The data packet,

en%oglm rtgq ({r)rtlr%ttgg Speat@jgé%f %rgl? drtet?/rt eg\:’v.@ss (oramr@*éﬁethp a9ymbeis sithin the
encoded packet. In the exemplary embodiment, the interleaved packet is covered with a
Walsh code, and spread with the short PNI and PNQ codes. The spread data is provided
to RF unit 170 which quadrature modulates, filters, and amplifies the signal. The
forward link signal is transmitted over the air through an antenna 165 to the forward
link.

At the remote station 106, the forward link signal is received by an antenna and
routed to a receiver 408. The receiver 408 filters, amplifies, quadrature demodulates,

and quantizes the signal. The digitized signal is provided to a demodulator (DEMOD)
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conprise a formatted packet. In the exenplary
enbodi nent, channel el enent 168 then encodes the
wWo crome1 1984l packet and interleaves (or reorder SPCT/k82006/027968
synbols within the encoded packet. In the exenplary
enbodi nent, the interl eavediacket is covered with a
Wl sh code and spread with the short PNl and PNQ

e s aijs Vi F unjt 170
25GRIER Huadesrribvigdu s PNTHENG ot SHtb el pigh the
Wa%lg&ﬁ)er ;ﬂi@ deRouaaRd|dafikis Prenadd ta HE@REND4S %ICQV}%HOHIJS the

the air through an antenna 165 to the forward |ink

mvm@@rf]thwlgnﬁ@wmn@ fupctionsodone0s basmtatﬁcm 1L, apecifigelly the de-

n S receiy nna out to.a
il et S SRR POATIER, PG, B R roviaed oo
datquﬁgtr ature denodul ates, and quanti zes the signal. The
d| g| tized signal is provided to a denodul at or
) badwalee & Pointeds oo 3RAVEa qURROLYS Yasiablenisie trmgmigsieps of

Y t Vv
R TENR, PRLCORL G e L SO Ll . e
rate of fdatarsansh@ttied fions eheodatd leew gmlvamwmembngnodate changes in

. functio one at base station 160 ec
=l W@%tgé’ﬁg OISty HPRge" e%&hecﬂ%oé%% ctaéaﬁﬁ Q% H‘Frfsm“e
staﬁ@&ofmﬁprgﬁirﬁ)lﬂz FalnBl ARt Qorfrl Qﬁ&rﬁas%bélkted [b@&Gs%lthEhl%O at each
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cofttdllel QB0 b Go hIlch¥@led séﬂaﬁ@lag 32 1dcetearis ehd bak seianned. and first
is received at base station 160 throgg? a receive
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In these HDR communications systems 100, the power of the pilot channel can
also be balanced with the power of the DRC and ACK channels. This process involves
spreading each of the DRC and ACK channels with a unique orthogonal code generated
by using Walsh functions. A DRC gain can then be applied to the DRC channel to
maintain an optimal DRC to pilot channel power ratio. Similarly, an ACK gain can also
be applied to the ACK channel to maintain an optimal ACK to pilot channel power

ratio.
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exenpl ary enbodi nent, the channel scheduler 174 is

| ocated in the base station 160. In an alternate
wepivodiwenht, t he channel schedul er 132 is | ocaP@EUB2¥06/027968

the base station controller 130, and connects to all

sel ector elenents 136 withimMthe base station

cont roI ler 130. [0064] In these HDR comruni cati ons
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160ia6€ trs@Bsdribef E@as:E 106 @lrdid the dpek 1odpQfe} catveol tifaged. The
end 254 is coupled to the antenna 252. The receiver
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siggbl £, ofo e freviescd f e okt oces 238 DR Ty g e porbetion. The
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the subscriber station 106 during the open |oop power
trapgrnissioh apdtpirenide drio thedradsmitter zeid congnhP64 famelpsed loop power
C",)rte(:z:}el velg1 ortion of the RF front end 254 can then be

QUSPEE S P e dempdul at or 256 where it is guadr at ure

denﬂﬂ’l@tﬁz&@ﬁl’w&r tifclsddalthe B odOO2S) wHRBOYBic Kgy bbbvyws&‘ohnvoluﬁon
codes, and descranbl ed usi n% a long PN co

codippsng inedervaipidhe rysrse hiak Wéﬂ?ﬁ}éﬂﬁp@l@ detecﬁnpﬁ@eddt&f@e &hannel
is éxgﬁldfg? &%Vr}i\?du‘ﬂa & I wirE &%E;ﬁ&?&hdggﬁ 8 WRIPEN2LR] F.xﬁxéﬁﬁed by

e use to extract t command from
a traffie rchenidl rgaint (Gy) Swngmitcdnbypie amwiiter gdin tcontrdle264. The pilot

ch%t{i%{] ﬁﬁé E?Fﬁ%? ﬁm& cl?ann%lesgre fa sE) p%\ﬁﬁgcij toI tﬁg %o%%ﬂ?gf 260 where
they are each spread with a different Walsh cover and amplified by respective channel
gains (Gp), (Gp), and (G4) computed by the transmitter gain control 264. The channels
are then combined, spread with a Jong PN code and quadrature modulated with short PN
codes. The quadrature modulated signal is provided to the transmitter portion of the RF
front end 254 where it is upconverted, filtered, and amplified for over the air forward
link transmission through the antenna 252. The amplification of the quadrature
modulated signal in the transmitter portion of the RF front end 254 is controlled by an

AGC signal from the transmitter gain control 264.
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[0067] The transmtter includes the encoder 259 which
typically provides convol ution coding and interl eaving
w@Roorher9severse |ink traffic channel. The encoRE&dUS2006/027968
traffic channel is provided to the nodul ator 260 where

it is spread with a Wal sh cpyer and anplified by a
traffic channel gain (C}) conputed by the transmtter
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back off the power ratios for the DRC and ACK channel's

coimporgentxn oneny camlpeation thereof.

In the described exemplary embodiment, the power ratios for the traffic, DRC
and ACK channels with respect to the pilot channel can be used to compute the channel
gains. Accordingly, computational complexity can be reduced if the appropriate power
ratios are first determined using the feedback loop before the gain computations are
made. As explained above, the feedback loop is used to "throttle” or "back off" the

predetermined power ratios of the DRC and ACK channels with respect to the pilot
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described in greater detail later. [0069] The

transmtter gain control 264 can be inplenented with a
wa 2007018Hf technol ogi es including, by way of BPXEIR1086/027968

enbedded conmuni cati ons software. The enbedded

conmuni cati ons software canide run on a progranmabl e

digital signal processor (DSP). Alternatively, the
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where: Pr 1s the traffic to pilot channel power ratio;
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The reswitapiclosgd doap estimgte is summed with the open loop estimate by a summer

314. The sum of the open and closed loop estimates yields the total reverse link power
for the pilot channel. This sum is provided to the power and gain computation block
302 where it is used as the "Pilot Channel Power" in equation (1).

The traffic to pilot channel power ratio Py can be computed in a variety of
fashions. In at least one embodiment, the traffic to pilot channel power ratio can be
predetermined for each data rate supported by the reverse link transmission either by
empirical analysis, simulation, experimentation, or any other means to achieve a desired
quality of service. By way of example, in at least one simulation it has been shown that
for a 9.6 k data rate, the traffic to pilot channel ratio may be between -2.25 db and 9 dB.
If the data rate is increased to 38.4 k, the traffic to pilot channel power ratio should be

between 3.75 dB and 15 dB. Those skilled in the art will readily be able to determine
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160 to the subscriber station 106 and used to adj ust
the open | oop estimte by neans well known in the art.
WO 0®72]19%4 cl osed control |oop 312 can be used POI/US2006/027968
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ratio P can also he conputed in a variety of fashions.
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desi red qualiti/1 of service. In at |east one enbodi nent
§
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BA = 1 O(-ACKbﬁCkOff/ 10) (6)
From the above equations, one skilled in the art will readily appreciate that a 1
dB reduction in the DRC to pilot channel power ratio can be achieved by setting
"DRCbackoff" in equation (5) to 1. A 2 dB reduction in the ACK to pilot channel
power ratio can be achieved by setting "ACKbackoff" in equation (6) to 2. Thus, any
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power ratio values can be stored or conputed at the
subscri ber station 106. [0075] To conpute the total

WO ewesesd | nk transm ssi on power from equati onPCIYS20061627968
channel power ratio values can be converted into the
linear domain as follows: p1g) Trafflc Power Ratio
Value/10) \ P 1 n(DRC Power Ratio Value/10) / \ D - (
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in the linear domain respectively as:
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t érm ned eSI re ues e corrpute
capabilitatl of Rhevetatismhistep bf)thededeﬂs@ link daﬂal mafetiered@4d td e lowest data

[imter 304 conpares the co d "Total Power" to the
ratgaUPRALIGH §> RS CUBBHBICRENS Sﬁ?ten;gﬁéstransm tter. If the

co ”ﬁﬁ eVt 3haPARET "TRAC BBHE"t BEMPMEET bY | thk t fdWd@NEnd gain
of e transmtter, then the reverse link data rate
compntaien binokr36d exocade dhecmaxilein powier gapotilityeof thy kransmitter at the

|
o 5 BERE BBt BRI S G oL weao
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rati o corresponding to the reduced data rate. The
berarhiesed Py Reldmectha cime cipsed loop estimate constant in response to an RPC

up command and reducing the current closed loop estimate in response to an RPC down
command. In some embodiments, ratcheting can be supported at both ends of the
transmitter power level such that RPC down commands are ignored if the reverse link
transmission power is below a minimum operating threshold.

The limiter 304 also enables the power throttle block 306 to implement a "back
off" algorithm to adjust the values Bp and B4 to systematically reduce the power ratios
for one or both of the DRC and ACK channels until the "Total Power" computed by the
power and gain computation block is within the maximum power capability of the
transmitter. The manner in which the values Bp and B, are reduced and the resultant
incremental reduction in the power ratios of the channels may vary depending on the

system application and the overall design constraints.
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reconputed by the power and gain conputation block 302
and provided to the limter 304 for conparison with
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procedure continues until the conputed "Total Power"
comes within the power capapplity of the transmtter
or the reverse link data rate is reduced to the | owest
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belagmet‘r@nby Tdtompaane B PRAIeURMPWith thdl DRCHRKoLU i eqmatlon (5)
cl osed | oop estinmate constant in response to an RPC u

at toteraeliveh the dORCherkeHe in equatiar (D w8 d8 sPolpnysrlusdp @Chleve
a H‘%[l)lregslgﬁﬁ]&ﬁ)nt th %md@\ﬂgﬂ&omglgl eSO, In ﬁny event the

ments, ra be su rted at bot
recoinpiteel DRM& Bercap bwfdsd baoketo thel cl:dn tiiehpdwdRR@d draivn computatlon

S it SIS TS LD Rl o,
to a&%nhhm\iﬁheg% Rl Qe\ee?ééblﬁlﬁ@trﬁﬂk%u%@cyﬁﬁ Ja&ﬁ@t\xh{h% E-HG%K)umum

306 to inplenent a "back off" algorithmto adjust the
powiat eapsbibtyppithPransmigiyst ematl cal |y reduce the power

lrJ ﬁ: :Iﬁ?s fo 0.8? (ﬁ?afeslf’g%/\é tn%ﬂ'{ter f‘aﬁeh@gﬁg\%gﬁgan d%am throttle

bl&@ﬁﬂﬂﬂl@trb@ﬁnﬂﬂtmkrdtﬂ Pywieli 3 wiktn XAk MupOP&Ver capability of the
capability of the transm tter. The manner in which the
trap3iiies the peuen thpiler blacle 486 dndisebled ivsippr 4k Conversely, if the

redoﬁ%{] JEf”‘r@%al rEANGt | Qi 1 gcéelag 1‘1119 axinith oﬁ(})\%r Eg}?abﬂlt% nof the

s 'may vary depending on the system applicati
traasiditteh ethew eliea bbweltemrgﬂe ddoct B@6H Idbterxfxﬁeﬁ ihethef ItoavDi{achanne]

rorppi Tt i SAIE) SRSt e AC PRimgebly et bF fsthe "on
sta@@ﬁ"’th@ﬁR@lﬁQ Q¢ Fiée'ﬁf@r 'tl'i‘ansé &R HA’: ot%ﬁlrﬁﬁﬁmbtﬁﬁéﬁh&ﬁfvalue If the

hod i s enab , a DRC power | oop 404 is entered
DR(ﬁtabanﬂeh reth@nORC o ey stmpthannme trhélo@ﬁl@psobﬁp‘kl totstep 406 and

an r an backed of NSt "
rediB R BCE p BEMRRF O BT alisiu it RSPl pc TR popglot
in leqidtioR (Bheo 2 mﬁﬁﬁﬂq)frésultllﬂ 2€Z1dBireQubtioh)in &ie DRC to p1lot channel
Al'ternatively, the "DRCbackoff" in equation (5)
ratiat Thepaghk fvlar:m@d Femaiah i the IARGaowes doapetifcinty ﬁlth?r &hﬁ gower

th% HBciP 'SQ@E?Qgﬁgﬂﬁglm REY nlorbglt fthgd)l%@ Vaihe ﬁ% ﬁsglte{duééalﬁbelow the

reconput e ack to
mipomen mm;thg]dl n Shonjduthet DRC bhlmekPB3®2. reiheed’ Belbal the minimum

T SR e S e IS 57 4 S e
A(':K%“fef%ﬁﬂﬂléﬁi on power is within the maxi num

In the ACK power loop 416, the ACK to pilot channel power ratio can backed
off by 1 dB in step 418. This can be achieved by recomputing the ACK value 4 with
the "ACKbackoff" in equation (6) at 1. Alternatively, the "ACKbackoff" in equation (6)
can be set to any value to achieve a desired reduction in the ACK to pilot channel power
ratio. In any event, the recomputed ACK value B4 can be fed back to the to the power

and gain computation block. The "Total Power” can then be recomputed and provided
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power capability of the transmtter. [0082] In step
408, the results fromthe limter 304 are provided to

wo b@7gaiosd t hrottl e bl ock. If the reconputed " TRCHIUS2006/027968
Power"” is within the maxi num power capability of the
transmtter, the power thraotd!|e block 306 is disabled
in step 410. Conversely, if the reconputed "Tot al

to {RaraEAH fo SFEREHE RS BRAPAL RN S0 Bl bover i
withf RE maQﬁﬁurﬂ%%{VQ%apta ity 51Gh6 Ranigitter. €mai NS i n the "on”

state I n st he 'DRC channel is determ ned to be
i n Thetep ci20, tteatesulist fIOMethﬁ)ﬁmHEﬁrﬂéMgftféatf@YldQ%%ﬂ‘@ g throttle

blopgﬁ tlﬁatsr%%wlhtgc'l nﬁ?‘taf E('tr)\g%rh C1’s| ?vht%%l max1 {%Egpol oopg&%{mg lof the
trahniftb€ Rhé @O warn ehroeid usiesk Bbe 1£)Bi§abled pnlmp ¢hartealvepelyeif the

rati o another dB by setting the "DRCbackoff" in
recegpaitelon¢mh Rosrep” wiflc FXGRS The SHRIMUR ;poyveggeapability of the
e
tra%s?%ﬁ&t t %11 L ﬁ‘[réeélg&?%gﬁ%tﬁ? Rgﬂckggéggeil\e&?ﬁ}]esr @Bﬁt‘gﬁr Bﬂr%t %éﬁckhannel
rergaihdr the fHen'poater TheAGIK charwebskie8fines td ibs aifo thed'oin i state if the
or the DRC valu

t 410 d
AGH PG CESH I BB pme b pRe pam aresngd iy e ACK
ch Epﬁjﬁ% AL ﬂ&m §tm: agbekit mbinen I&cﬁﬁ Hagke ko ebh 418 and reduces

orit exits the DRC power gain loop 404 and enters .
thaaAomto olee chitowsp power 14t ge)themdB Hay ﬁ@@&éb@ 'ACEhgckoft” in

cobdngh A5k 5 R B LA AShct i

The S0P tnhdiBod fRehafishin V) AEKDpowdr hodﬂl«ElG IA(ﬁﬂ(bﬂbémhef ﬁowafr throttle
equation_ ( ; at 1. Alternatjvely

blask06i isrdigabledcanthsdimiger 34 Bnsfer, 51%1 &r tﬂ%? gé%ra @5@6 Bai is reduced
befr%)gf :ﬂlé)g ﬁﬁrgﬂﬁtth&@hélﬁ t EﬁoMbé OAGK! Phin& Imnl%elrecﬁl@c‘!@ below the

n-any even e reconputed ACK value b can be
mih@ourhakedestiodd, tthm the Hable offcalgorithinds glisiabled dypriting then ACK power

LS 1 A TN GO TN TN

QR 1ol YEIR® HrllHanb AR %P WitAMBE nhakindiublPovel Bpability of
bnngx?én%m p%J\Ner capalglll{n?sty (ﬁeheltransmt%er rt’[ OSSE%alltyo

thcstrapznm@, the results fromthe Iimter 304 are

ded
p[rgt eeﬁsglf}g]@}a.tr h%rggﬂ?él{nﬁ%lthc{f(%ﬁe ngbclf%%thog{,c\lg%c%?g% gﬁ%ﬁﬂ?&ﬁﬁ with

FIOf 5thgy be adthpithddially ﬁﬁ%@@/\&ﬁpehﬁhgtohltﬁe pledeterrined i pewer ratios
di sabled in step 424. Conversely, he recg%})

for thetlRRC padeyCK §lﬁqnmplse>gd’e‘§@é0§ eﬁ‘@“ﬁ’é‘% neEl power ratios
fo%ﬁx%?&kg 6&5 AVK Yokt 2 htsgtr to thd 1§ ﬁBtrﬁﬁuﬁgi’He Ehekd s Qt fdsBbility

! determ nes er the ACK channel renmmins
thzl\tnlét lkmsesalﬂrougfﬁ tecDR TChewaCloophidreald li0spadess ehnoiglethetACkgower

b 4 S48 EhES i e S SR kPl tiavce e
potential computational complexity, an alternative back off method may be
implemented that computes the DRC value fp in a single step, and if necessary,
computes the ACK value By in a single step. This can be achieved in a variety of ways.
By way of example, equation (1) can be manipulated to solve for the value of interest by
defining a total power to pilot channel power ratio and setting it to a value relating to
the maximum power capability of the transmitter. This can be achieved by rewriting
equation (1) in the linear domain as:

R=1+Pr +Pp +P4 0
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[0089]

[0090]

channel remains in the "on" state, then the nethod
| oops back to step 418 and reduces the ACK to pil ot
W@ b@moet9spower rati o another dB by setting thePCT/US2006/027968
" ACKbackoff" in equation (6) to 2 which will result in
a 2 dB reduction in the ACKRto pil ot channel ratio.
The back off nmethod remains in the ACK power | oop 416

unti | itﬂlle tBe ower_throttle block 306 is disabled
by th ' '+§jéf" B@Z Rt ep 424 or the ACK val ue PA is(®)
whé&ck' eERedRels Y b pBives I'E‘)‘—HHOE Bl RSB0 Aver %Me%ﬂe@%alﬁgﬁ the back

val ue "PA be reduced bel ow t he m ni num t hreshol d,
offthethbdctaddR i isathe onaixirhwmi ablovied ablue df IR, aféari compyting eheA@mJes Bp
anf wer loop in step 424. In that event, other power

uction techni ques can be enployed to bring the

t ot &l flow\BhaS ¢llistraking ﬁ@@%ﬁ?ﬁﬂy@ﬁeﬁ@%ﬁhﬂng I&qaatidﬁe (75) and (8) is
X|nun1pomer capab the transmtter.

showie i Hplbar yn éfﬁ@oé%eth@ tofal PREeh e pilot fchimeh @awer ratlo R is
coﬂ@&t‘é&.’ ’ﬁ*ﬁg C(!)IH 1%9&] P&%xj Allo Y\él tégh !::Ar%arg’d {BE%? %f‘ammum allowable total
C y epenai ng on e

nput at' ona nt ensive
popeetatibt thoed] powmratlammm ftep Somelﬁm)amﬂeﬁ@lé DRC and ACK
the predeterni

h I f d
PO\%BR?%ES% 3@ Peiregﬁre gfﬁfé %ﬁgﬁhﬁat wekt dpeayatuss Pognd lgiaeﬁ sgtde 1 by

thel fovel %r@ttfé%l@@&d@ﬂﬂd LHBh&K ﬂo%h@g&@ésdn@éair} donhiAtich®lock 302
passes through the DRC power 404 and 10 "passes

in M@poﬁ@ﬁw @meﬂs@y pf)\Bens lgceater 4han fﬂﬁghhe BERCemluer $d ¢ap then be
CObact 5 and ACK power ratios. To reduce the
IBB‘%S%H %Fp @%‘mut ational conplexity, an alternative

bac Eh@fwkmahmdﬂmxnbﬁ doRhESEBY QBB ahe QAR UaB% BN 1 and
DRC value P in singl e steg) and i f necessary

solingOr 6 PG VAR Redn Sausiani(h. 3Vish thel ACK e Prifes tosypquation

n a variety of ways. By way of exanple,
(8%%%:%0\72 t?%ds can be nmani pul ated to solve for the val ue

of mt[ﬁfﬁ(ﬂMhyP;dPﬁj/]Pﬁ, ng a total power to pilot channel9).
r rat dse% |t to a value relating to the
p%Wert & ?Irt Covalpe, SoppUiaton ds éi‘annﬁﬁfi do dgfprmine
wh@ﬁleﬁﬁli‘é ﬁasﬁsﬂvebw pz tHehrﬂQe @oq];tﬁﬁécpmzbwamerpé{ il llekl&%qg;e DRC to

donmi n as: 1+Pr +
pilothelragnél pce’mre@amte & Iwelt thnaalvvﬂ@omﬁt inoa jTbat Powarinedmputation

. tio bef b f et hod R
wifb i o i S RaGATy e Bl dp Ry g 2R Value
B4 ¥ActifS] khdaﬂad blck alb@g)&ﬁh tife Edrit&dBRC vaﬂdd{% tfoahé ?&v@rhnd gain
| a met hod utilizing equations é?) and (8
CO@HWREO Opké026n step deefponzsely. b thedpBC yadugePo tsonggptivy, then
theclﬂﬁﬁ%ﬂhn&?ﬁe atefda&ff 83( Eé&{uﬁ%&l‘éfﬁii’é @gluﬁé aﬁ ﬁg&ig%ﬁ% power

ratio | the maxi e total
Once the DRC channel is gated off, the ACK valve B4 value can be computed in

step 516. The ACK value B4 can be computed by setting the DRC value By to 0 and
solving for the ACK value B4 in equation (8). With the DRC value Bp set to 0, equation
(8) can be rewritten as:
Ba =(Rar -1-P1)/P4 (10).

In step 518, the resultant ACK value computation is examined to determine
whether it 1s positive. If B4>0, then the computed ACK value B4 will reduce the ACK to
pilot channel power ratio to a level that will result in a "Total Power”" computation by
the power and gain computation block 302 within the maximum power capability of the

transmitter. In that event, the DRC value fp is set to 0 and fed back along with the
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power to pilot channel power ratio Rin step 504. If

RR , then the DRC and ACK power ratios do not require
whawk/ooPs4 | n that event, the val ues bo and bAPGFr/ES266/027968

to 1 by the power throttle block 306 and fed back to

the power and gain conputatpmn block 302 in step 506.

Conversely, if Ris greater than R the DRC value b can

th b ted i t 508. [.0087] Th b
CORRHeA G 6 Deob T eigh AR PHIER DI D Step 520.
Co%%rk’élﬁgifftﬁé Ade VIR palsusediild) Babael ROK( Blann¥y heddtPoff by

\CK value b set to 1, equation (8) can be rewitten
settigg the ACRIvalue-f2 tp O-iPAEpPRE.(9). [0088] In step 510, the

resulta val ue conputation i am ned t

ot Refilesting Bptfoff SO boiadriteB7 e Bofet fhrpyig bloci 306,
theG tagd cbiRCcondutRion BbdK 302edilic@nipige IBGal Bt ttetiraffic, DRC,

channel power ratio to a level that will result in a

ACK gnd| pitot whpnnedo apen Hiei bmiton 804 deterpinghhanthe jefakfeverse link
ili t i r. . . .
afifiin pbiiells ity GE AR rpwbh oAfiBhS ¥E B il Since
thec gaipsitveill BRGpphtdieo théio redpectpenelianacld @athe digitplutiambi@n it is
bl ock 302 in s{ﬁeg 512. Conversely, if the Qg&: }(gl ue t% )
adYaé’targ_E@‘ést'iO\ﬁé?lett R EAIPHE PIRCTE A8 AEFASP N st EmRsE of Bifs as the gain
adSlell IcRshrieCarPRIIMPI0EEHEr 11OhE nhdiubk&P260L 4Thik CABBE aC¥lished
the DRC channel is gated off, the ACK val ve bA val ue
by settinp ehecgsinsisuehl thah thetsem @1laeir TueredACualal aefdlewsan be
conput £d set bi the DRC value b to 0 and sol ving
for th PA%%Z\?%%J ,ZA"'lrﬂn equation (8). Wth the DRC (11?'

val Wyultidietl 1§ €anloe ©6810dd RToliSys forBaddEchaBie]ighinen as:
[0090] In step 518, the resultant ACK val ue

conmput at 1 by li+s Pexafi,ndR}, + @ dePermi ne whether it is (12)
positive. If bAO then the conputed ACK val ue A will

reduce thfp ACKHTOPRI BT .ghapmel . power ratio to a | evel
t hatOni | | rTeggt i aB’D_TotDaI rBeP’bme‘?" conput ati on by th&3)

power and 3 W—e@—b?aek—%e_igwithi n the
maxiGpHn r @ag i TQ‘. P’ ﬁ’eﬂ?’rf*an tter. In that (14)

event, th al fed back al ong

Wi t @t@ea&igui’ad/ K Raltueot &sthd polker and gain (15).
con‘puAt ation block 302 in step 520. Conversely, if the

ACK Refdrring bacls ton &8at 4. vibe chimpel ighies ACKipotedrinethei powpatand gain

copigtaTom A dVBan gt (R B, T Prasblak b p e Bialgtor 260

inddydels hempestey1 6BMwhich| i usdDeKsptofl thegich@tfraffidthgahd from the
conput ation bl ock 302 will conpute the gains for the

engqdsf 258, WitRe, Wedsh &mnetipn) othe pHein dIRC oindeAldKe chinmlsefre also
prg\gé’ecfjﬁt ﬂi&@gﬁAh?Ed,@%dtﬁ%ﬁl, rés‘f%@t{\%& l\}vtﬁ:lfe they are each. spread

with a different Walsh cover. The Walsh covered traffic, pilot, DRC and ACK channels

are provided to gain elements 318A-D, respectively, where their respective gains
computed by the power and gain computation block 302 are applied. The outputs of the
gain elements 318A-D are provided to a summer 320 where they are combined with the
pilot channel. The combined channels are then coupled to a mixer 322 where they are
spread using the long PN code. The spread channels are then split into a complex signal
having an in-phase (I) component and a quadrature phase (Q) component. The complex
signal is quadrature modulated with the short PN codes by mixers 324A and 324B
before being output to the transmitter portion of the RF front end 254.
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transm ssion power is within the maxi mum power

capability of the transmtter. Since the gains will be
Wa@ppress o their respective channels in the dp@i/is1006/027968

domain, it is advantageous to scale the gains to

prevent an increase in the painber of bits as the gain

adj usted channel s are added together in the nodul ator

200/ Chaed B GRSTB s DSk e SR o cna 234
to frGbdtoNgR: ofl OA2donEsiRhis AT hd IguaBRARirSndRIALY 8GnAS The filtered
follows for each channel gain: GL ,=i / i +t + b D -

complex sighaPis(proyideito-qyadiatye xprs [328}3511}51 BAB- whare B)is @ qgulated

=L/ b - PL/ P.T.+ b D.- PD+ b A .nP 14) . GA=.
oy el ol inkcbutiedy®y duinglohigs theigbbpigiena
is g révaddd e thd VG As08harbeiolabe Eﬁw@ﬂ%&&éveﬁ’&e Jkl€transmission
and gain conputation bl ock 302 can be coupled to

power . .
thrppgh the @picandr A @d3C vigaalfser tha pAWer gpd iZAiR| cOmPYtatiopblask 302 is

1S t ' "
st sl the ot HE 31 o SRS 300, 2 AR [t o the "Total
PoWee' qoinipmted HREe podead gahmemepigationebladis302fravieqeadiondl).
m Xgl s 316A, 31EC and 316D, .respectively, where thevy
ar e '‘CHEAIEH e GRS, 1B £ SUSHESTEFRY cHvism FAR mvolve a

profRk@dhal ML LR RS Whé&reinP4 bﬁbﬁ%[)%gc@&g Aefirehanneich @ An

provided to gain el ements 318, r espect ively, where
exahpler of @sproppitioaaly fiinslgesitpot sdpigsgentdte hpwinbelawnd ‘ghag rpriority
conput at.ion. bl ock. 302. are applied, Th utputs of th
o R BB D0 SiictiiaR s AR G B B Wilcany o
fuvdiieon &ftfbayaranakceiabhd efhaltiyt fd thbeiser, lagd e ene@dhpuiThe the user.
conbi ned channels are then coupled to a n xer 322

Cappatyeistthesybalanced by difgt sesving thase usess frapine dufereqyepiied data rates
conBheadh &H&%ﬁ’hﬁ are then split into a conpl ex signal
Ih-pha

ving an se (lI) conmponent and a quadrature
phadears@isscansohaiuling The ac gapketxwitchgtal systemeusdo@ing €o one

ulated . with the shart PN codes, by. m.xers 324A and .
DO B LFACKY, i 15eh dEE. CABHCR BPWSgHa framgfted as
daiag{ﬂanﬁ',: vflﬁ&f‘ﬁr_eqH@eg%ﬁderﬁ,%%on&iﬁéﬂ%&%ég&%ﬁpm of hdtivBFk. The

326 is positioned at the input to the RF front end 254

datagrane jagevaloartivalf tilbanahd oerpentiee Nob zendrallyy guatpaiced e Datagrams

nodul at signal . .The fiJtered .conpl ex..signal.Is
RN & i apatiafet feyERES SORBRuSL AR Ystiebat rqutes 1o 2
sain§ us@d dhalded gHRisarércadefibiid Aaweicediverbef ore bei ng

combi ned by a sunmer 330. The conbined signal is then

pr ovibge@sesopiesratadan heapressnt dierssion elugea rmglfi-gagiger reverse

iR NSRRI MY SHOE LB R o
asymmetric mode. This patent application presents RL power throttling rules for the
following embodiments: i) single carrier RL; and ii) multi-carrier RL. embodiments.
There is a need to throttle power on the reverse link so as to conserve resources and
reduce interferenqe with other communications, such as from other remote stations 106
to the base station 160, etc. In one embodiment, throttling is used to indicate decreasing
power to meet power amplifier (PA) 308 constraints. In a multi-carrier system, the AN
120 sends a Traffic Channel Assignment message to the AT 106 indicating which is the
primary carrier and which are the secondary carriers.

In one embodiment, shown in FIG. 7, a handset is the AT 106. A power amp
(PA) 308 located in the transmit circuitry 264 of AT 106 can become saturated if too
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used to set the gain of the of the VGA 308. The AGC

signal is based on the "Total Power" conputed by the
w@ome1med gai n conputation bl ock 302 from equB€T/U82006/027968

(1). [0095] Transm ssion scheduling in a

circuit-sw tched system may24 nvol ve a proporti onal

fair algorithm wherein a priority function is defined

s RIE DR 7 S o LR RE BB o B8 FRobe feuced to allow
endupRech@BoMBY ptAkA: hePA Ve H §£t§¥dti%[@ dhﬂﬁ bF&hesH, ed

data rate for a given user, typical unctl on of
f or Wapet ¢nbddinhetn thel se@nmllat}t GArtiey Rq\‘@rmre rthroghad (ege RF transmit

t hrou ut,, f or th Clt i.S thus ancd
pobf BLRER kD bbnd B SRIG Rphard rhte BEHENEES, e pior
ovéBERBardarazag Gl@hnh@l RR q)ewaxh]@u&s afeoéﬁﬁﬁiled'rdﬁ\fw amasssgr@a reverse link
schedul i n%ﬁ% %ac ket - swi tched system _accordi ng
cagiges forh Be swads kepfass thon gf @wmé%ﬁhed@ﬁwum allowed
traf?ﬂﬂi't PS%H 7 él{cj PM’%O%r {he%ﬂﬁm& g%ﬁ t}?estrﬁ o%\%?s i gﬂf ﬁﬂhe PA
are epen sel -cont al ned nessages ent oV
308 ekvapdk thél' Inmxdﬂmmgnam powdr vl I;heai?Ali-MEI residing, inathd AT 106, the

nggoo t%fn rtgfig%}gg\n%g{ye ner alda%bﬁd% %,Hg{olggngnted across the
va&é@r@ﬂhﬁé@% l%é(chdhsfsfo%@ '&Eurfe? UtIP%hetr@ 1@stﬁﬁﬂ8t é&%ﬁgh hER&oom, the
dat agrans are reassenbled at the receiver. [0097] The

Pnuasxegurpcmmwlsmthm@ecbr esent d| scussi on i ncl ude: i)

001001 {11 Wi S orbSeEha s e, § Btulicher® P SRR Wb mpisqprrier

[00101]

RIf, GindSii )agyivedrfie:C FogRh aléihgle nabedit RBP@Sing@étiemode). The RL
presents RL po_vver throttling rules for the follown
Powah et wHesjinclyde, gingle caprigr and ppul tlé‘@glql‘il’)lles As will be shown
belBW, e ﬁ%fe'n?f:arﬁérs {%{%&%a?% ohe theﬁ. rn?argsanﬂ S Btk channels on
hfott e power on the reverse lin as to conserv
eacmesmmlen esayabel thedimein rheepfder emcequertch ditdiesed in the followmg

tions, as fromother_.re estatl ns..106
ppGPh. DACEONRLET Srloraae Mo e USRI IO ing power

is U Qblde! A%ridi® S @Enids 'nEh(er' E@"c@ns@&‘&é@%?'an%\%?%[uet fhd may be
nmeet power anplifier (PA)y 308 constraints.

thratiletlibeae rhethersgpstiemner CthheanN Fop @xgenlasaraacmafvinge (ACK) may

be v%’flséﬁ re%Af ﬁéﬁ%}mgjg? &e(gzﬁl? I1t 1.5 h Tclﬁoogilglh% h &t I@xg the other
haﬁcﬁ Qﬁthd@feycoﬁﬁrbr (DRG) 1s[t%&81tteﬂﬁoﬂ§&eﬁﬂ’ﬂ@f&l s@ﬁﬂtn,ay $B S vialuable.
a handset is the AT _106. A power_ anp (PA) 308

Th%é%%@ dnayrbe theotiledbedoret ACK T Havievgr, smge BIRGupay gstegme serving
se&&cgﬁﬂe h}ﬁ_@ p‘gervrvfe?)trrﬁ?%det %ﬂoqgrAﬂ" %%sﬁﬁlad;ﬁb‘ﬁg rbe CCLg g ultB%ta aslla rce control

(DSﬁ‘@ dqbrrineaqjuhe eenving cptleu @BtfomﬂimlcE’Ab%& threshold &g alscauseﬁg
d 19 0] - LO099] In one enbodi nent, the
Eoie XErs are throttled (eg , RF

tr a%l’”tltle Qﬁ&‘gfé Cdlﬁetr R@Uﬁ&dér fhootab 'rﬁlé's *t@t@? r31900), fiPh) HRetransmit
primary carrier. In this case, the pilot,

power level of the AT (TXTAT) is less than or equal to the minimum transmit power

level for that AT (TXTminat), 1-€., TXTar < TXTminaT (step 3202) and ii) the AT 106 is

PA headroom limited (step 3204), the power is throttled in the following order: 1) one or
more overhead channels (step 3206), ii) the Pilot and the Data channels (Step 3210).
FIG. 8 illustrates the steps executed in this embodiment.

FIG. 8



overhead and traffic channel RF power |evels are
sunmed over all assigned reverse link carriers for

WO bar/0MP8406. The sumis kept |ess than or equBCT/US20061627968
maxi mum al |l owed transmt power for the PA 308. If the
sumtotal of the transmt pgyers input to the PA 308
exceeds t he maxi mum rated power of the PA 308 residing

106 nmetf hod of reducin wer _di.scl osed .

(00102} %reef by s ff?“‘Wg&Pf sﬁaﬁswf&ﬁeﬁ@e&n& ?@iﬂ%g Paranser is no.

theﬁfeeaﬁé Stcp™2080R VIS ANEATCANY | Hithe bhisidi66 81280 it es, then

not enough headroom the primary carrier po is a

exachireotter 8204, [ls)@m h‘e‘h@odmf fushicient? eﬁbtdldlanmmmstm smn B is yes,

) X8 752 2P st i "o g SRl & cunfR pover

1ev@@sym§gig&dr§gﬁ{%}s The RL power throttling rul es

clude single carrier and nulti-carrier rules.

[00103] w. | If the anpENhtop¥eRA204 isenadithanepregitecsign 206 thr@él@owa@rymore
ov@fHQa& Jh%ﬂne% ! g‘ﬁ&%’ xe%{ﬁ‘té siéé%éé'sf {fﬂ& ﬂ{aacﬁ!} @ﬁfﬂ%le% %F‘fh‘é answer
carrier et Rt tI%e e or or "Sequen
to stes 820856 eyes nhémhexetaik sepi3209 mndgiagdis and b&rh@ﬁ&mSans at
foll ow n thg aj ences |ISt%E bel ow vvhen throttli r}
C“‘EW@PWFE fladors apngls PR the Rk camier pych Q%S?Slﬂféld to all"assigned
carﬁ@ﬁs 'Iﬂﬁfeeﬁs@& @ sk OS‘iQhé‘ec é’rpgxegﬁﬁé sga?) 31008 f’étﬁg the power for

bef ore another carrier or c annel exanpl e
theguilonh ond datg ehqmael)onrthy Rbewlrioln sarde méoknpftion foi @]hcamtm @n the FL.
Reg g& %%Ods transmtted in one-half slot. On the
SR EY SR data rate control (DRC) is transmtted for

[00104] SevErd@k a‘ﬁk@&xstosaepbBZ(DEiYs e th&ssxatatelady 8217y she BRGeadroom
may be throttled before ACK However, since DRC may

suffgiest nii-iae sayWarrig step 3242 iy, han €Xeqydy step ARHD @oetnweiaéa and
ov%ﬂ%a%?‘@ﬁsgn s BTt gh ﬁ%%é}s ﬁ%ﬁ ?!s%lé?aﬁtcgﬁiegs(. 512%, answer to

erm nes e servin nce abo
step [B2¢8 Hiond, then alxsauteisep BH217 Sthn@tle d@azr ashaanel RlowHEh roat the KL until

ul e 0010 he single carrier wer throttle
Txlgrs Efsmew@l]s%‘b%sea ropimig § ligfﬁeefltr PR to 859& 2evel of
[00105] thepf\bné %E}mérﬁ kc?rst%et e QhrrRAUR, 1ﬁ0 ek oﬁlé‘hﬂéﬂmf i) the

transmt power |evel for at AT (TxTm nAt
traffsoTifed trafﬁcTcrhamlelm p(lett @pnm O@jsrait gowe) ratiheot Aﬁé Afm 064 TxT2P)

is ]F?ﬁtgead [ oo tH]%mlngfn %&3 Zg%ctl;ratlﬁ hgx}{i\é\f @rplf% I(:léannel transmit

poR¥Elatie &6t tﬁﬁtem ab6 (181 nia% 98), TxTRP dnerﬁduﬁtan@ nﬂ tHel¥eT 106 is
Data channels (Step 3210). FIG 8 illustrates t

PAsheagroomydimited dhg POWaHis thaoiedlimiga tfollcm’l@ oglepdl B2, 8 BRC, iii)
AC}?,QIQ)fPi b&%aﬂ&?&%{se%te éa%} ”' ers on the RL >

€ answer is no, en e te step 3202, is
[00106] TxTAtis dotdd nhatARe DRCY ImscanA;@K[ RRi[, Plilep ad@ Math oy d%affic) are

chinhef} transmitted on the reverse link. The DRC, DSC, ACK, RRI and Pilot ate

overhead channels. In one embodiment, there is only one DSC on the reverse link
which provides information to a base station 160 for one forward link carrier. On the
other hand, there may be a plurality of DRC and ACK channels which provide
information to a base station 160 for a primary and secondary FL carriers. Also, there
will be one RRI and one Pilot channel on a reverse link carrier which provide
information to the AT 106. It is also noted that the FL carriers carry traffic (or data)

channels and overhead channels such as the ACK channel, the reverse power channel



execute step 3204, is the PA headroom sufficient? If

the answer to step 3204 is yes, then execute step
w@2m4/011980t | nue data and over head transm ssi onBCHUS2006/027968

current power levels in all assigned carriers. [00103]

If the answer to step 3204 26 no, then execute step

3206, throttle one or nore overhead channels. Then

ec ste 3208, room f|C|e t7 | f e .
RECERH Bieotothi Suy B GabT naRTe e vShiad poouels provide
infeMtonus ttaA g 1agd over head transn1SS|ons at current

power levels for all channels on the RL carrier which

[00107] cor daypded N=d GinglasatighBd waioni efr gperatfon; h\élemélwprqsmts the

AR O PN R O, e

its Qﬂﬂﬁ%aﬁ[ﬁr%ﬁaﬁd SifgleOtaridrl RCAWhER! Bx TIP Khﬁ('ﬁPnuRQin_UﬁhB reverse
to step 3200. [00104] If the answer to step 3202

link &mqﬁeandetiaeaﬁ deadrapmds pot suificient the Me RaVeoin fhrottled in the
folwlfl %ka%%?mi éﬁg@nﬁﬂﬁ‘%é h'échBBl%Rs %ﬂcﬁed bty "THBRR the DSC

exec te step contl nue data and over
potveors theRiL dnwn ab theudefait lepdwef theveillsis mot aifﬁcmmﬂ?fg heatiroom,

carr . h swer to e 12 | no,
thed e, o6 Uiplly 9 DIRC P56 DraDR e QhiiaF Moise [ Wi camy
1nf5’4=mé%fbtn' for Tl it Tprimdey T Sdcofflary A& 4 ROMel BL until one of two
sufficient. Return to Step 320 [ 00105] In one

comdithertsi pashr:, 1) ftlagre tih euticiegt & Acheadream RE i ohe DRG mowet das been

S f ) r-ans ffi cha eI t 0 -pi l ot
throﬁiaﬁ rﬁie W T Igfntlslé € st 1 ?}st&t{f cgné?ﬁt %e rt ﬁ’t)%ﬁ‘zq’ thfottle the
AR poweh ot the Aﬁﬂmahaﬁr@lst drethe rev dibeMifle &mﬁim dah@dnfdrﬁhﬁﬁbﬁl for all

channel to pilot channel transm t power ratio for that

theprinegy aP‘T})?WﬁW)CﬂﬂF@f‘é on theHl pntd onefpyp soagigons gocprid) there

is gﬁ?flél%ﬁl Pf% ? S % ?812%: lﬁq‘%bﬁgg lrlzilg% ggé%?ttllétlf’ Idg)vbi\ C{gthi&\g/)stﬂl is

noRiufiitient[A heainebm aler sep 4 pthentiledncat oore (oRRle) PildtDABGRR]I and

It ote C, ACK, RRI, Pilot and
DS gispdls of i KE opili B aiRart KPaRoRt Lt ed. on t ho
[00108] T €Vek $EGd. ik ﬁh%lPB{étthS@ thAHing BBvePBGrBhbiRls té'ﬂ?e followmg

over head channel's. I n one enbodi nent, there is onl
stepsie DSC on the reverse |ink which prOV|des |nfornat|on
F1EC92 base station 160 for one formardllink carrier. On
ot her hand, there nay be a plurality of DRC and

[00109] ACKIgEb@p rmbslswm abmpEoM dieighed odriiBisi Ntht RIA>DIASIE the answer is
station 160 for %ﬁﬁglnaré and secondary FL carriers.
no Aher exqcHirEeRwU2, isobx ke R 2Bimin?oH dherrisyier Ehtiemhel2 i yes then

exéc%veegt%§2¢4 hK HRAA 'h@z(dr%}g %Dﬁf&ﬁéﬁ‘(‘{q gﬁﬁ @ BB ) 4(}1 ik @@s then

AT 10 s al so not carriers car

ex¢ougf §tee 2(4rcabéihey dathand elverhamt! transemikdend at lvamost povm:rdhvels in
as .the ACK channel, the reverse power channel (RPC) and

all ppsigne g\féfré?és ‘activity bit (RAB) channel. These overhead

FIghggnel s provide

[00110] If the answer to Step 204 is no, then execute step 205 (shown in FIG. 10),
throttle DSC power on RL to default level. Then execute step 205A, is PA headroom
sufficient? If the answer to step 205A is yes, then execute step 205B, continue data and
overhead transmissions at current power levels for all channels on the RL carrier which
correspond to all assigned carriers. If the answer to step 205A is no, then execute step
206, throttle the power for the DRCs on the RL which carry information for all carriers

on the FL. After executing step 206, execute step 2064, is PA headroom sufficient? If



information to the AT 106. [00107] Thus, for N=l
(single carrier RL region of operation, where N
WO epresest s t he nunber of carriers on the revePGEUS2006/027968
link), asymmetric node (its asymetric node because
its nulti-carrier FL and single carrier RL) where
TXT2P < TxT2Pm n on the reverse link carrier and the

PA head t fficient, the RL power is
G RPOTE1 PR 2068 3 ORF ORFR GX e oD ADFP, S e ety andpoverhead

tra3ehi AERR 20 i dr? pbRECIRSL s 1r§5l?£’sséa i]r Qz{rfl&tsl &t {hgg R% to step 206A

power on the RL down to the evel .
isgio;, tHenjegequdt step 208 cthanitle Ba fosed fardahe A(Hénhaameb cih) the RL which

throtleth .he rev
A3, ainfecen Gar BT BRHEH e s o ATer e Reming Sfopeads, dgeute siep
2(82C, QO Bar Bealiord ﬁffﬁm@ﬂt”t Fah& bnditrith s@P200A if ‘9@3 then execute step
condi ti ons occur: ‘(ﬁé% here is sufficient PA héadroom
2038, |CP91t11!l}¢edaBR®Cb@ cafgemnpaisaionh pogurieat perseinlevels in hldpgsigned

a?{ﬁéﬁlj(s)lt tﬁe Qﬁgwe'i&fs{eg vz\grggflor ,{}ﬁé}g %E% ﬁ%ﬁl?ew& N h(sﬁttlﬁ'\lge Pilot, Data

ardeRRT ﬂmhealmo\mm minhemrqannéﬁ ®enmrh it®step 200.al | the
ry and secondary carriers on the FL until one of
E&B‘ingondltl ons occur: i) there is sufficient PA
o0111) NS INTHRwvek 1 sh20AFKnBOME 3che Rbth Sl FEEVY, is th
[ ! If there stil Fanot sll}?f‘iﬁ%;gnt EA c#qsom tﬂ en "9 is the
PAt llf-’pdwpm hlﬂfﬁmené’ ol ehe ransweretooftep 1242 FisI}(es,, theatexeclRRIstep 215,

RL.until there is sufficient .

BT i RO RS UG PRVET Yo Gl assigned
carfierot 1t | tHégalﬁQ"éﬁfo @t@fts nas 99 Ei@sthteﬁ’ ck&itd %i) W7 N@r&tIERGia channel

FIG 9 [00109] In_ s 0, is the nunber of assigned
PR¥ ranethg R upiile TRI2E: —1B<T?anmn @r dis Werdiogmnig suffipient. Retumn to
St@%%?‘te step 202, is TxT2P < TxT2Pm n? |f the answer

step 202 is yes, then execute step 204, is the PA

Mmmhrmnmi‘hfaﬂemu'ledf the answer to step 204 is yes,

t he te step 214, continue data and overhead

[00112] ¢ ' \Thts B tision e, BHgs psvPlipd e Tilaal § Tadsingner all RL
cat@bik] Rl Sssifle tol@le[&gés%gtlsrr%jnﬁlt 66 %H&E?ééa&%&stt&?w?agflto:@m PA

no, théen eXecute step 2 shown in
hqamomahmttecbn RL to default level. Then execute step

05 [ headr o f ient? If the a o.ste
1001131 502 ATher® gie Wity AERSGek o S Bsie Gt (L) dhokeisge AT
108Vig thgasithiddeMicad icRel ort 4Rt oRRWER L @Ma) S aB@ til) tere the
channels on the RL carrier which correspond to al

A% 6 h danymitingeall overtheachehaanelsuen the pEmery ZusKe |11slkn:@mer For
tht I?ﬁﬂtl%ﬁfeﬁjtcﬁses EI@QI) where the AT 106 is transmitting overhead channels on

some secondary RL carriers and where for all “N” RL carriers TXT2P < TxT2Pmin and

the PA 308 headroom is not sufficient, throttle the RL power in the following order until
PA 308 headroom is sufficient:

[00114] 1) For secondary RL carriers (with RL traffic only), throttle Pilot and Data
channels on the corresponding RL carrier. 2) For secondary RL carriers (with overhead
channels and RL traffic), i) throttle the Data channels on the corresponding RL carrier,
ii) throttle one or more overhead channels which carry information for all carriers on the
FL., and iii) throttle the Pilot and data source channels on the corresponding RL carrier.
(The order of i and ii can be reversed). 3) On the primary RL carrier, i) throttle one or

more of the overhead channels which carry information for all carriers on the FL, and ii)



206, throttle the power for the DRCs on the RL which

carry information for all carriers on the FL. After
wex@e1iogy step 206, execute step 206A, is PA PEHUSHO6027968

sufficient? Ifthe answer to step 206A is yes, then

execute step 206B, continue ag¢ata and over head

transm ssions at current power levels in all assigned

ri.er | nswer tq step 2Q06A is no, then )
BHIE It ape 5B SBRISE on SSHEBmSARL chrdir AR, this method
ofahevnliel po@br Jdi&s@ndé"ﬂnﬁ B f6RWigispber mation for all
carriers on the FL. After executing step 208, execute
step 208A, is PA headroom sufficient? If the answer to
step 208A is yes, then execute step 208B, continue
data and overhead transm ssions at current power
Flevdl s in all assigned carriers. If the answer to step

[t =

208A i.s_n then execute step 210, throttle the Pilot,
[00115] ¢ 0l Rkacerin fep 380wis Srearmbies ofessigaed cariersRetthe RL > 17
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f Ligjqent. . 00. .Mul t.i ' RL
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[00117] ar e Iapp amsdentestef 3220 is Jos] HenAkebtite alep F322CAIHE PASheadroom

, .as§i ned to the access term nal 106 and the access
Su. é?f‘rﬁtnafg ) BISWET B\ SIeR 1S dFrYEs: rherneexeciooster3}22Rhe continue data
HWaeBEhed} ohor. L CRLLL 8 se:(N=1): i
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angere & etapn 382y iRLncatheheexecu@netepi 3228hemre ilhevbhed®Ghannels

Is transm,tting all overphead channels on the primary
trapg%fi%orrnhglp hi‘rcm%? the multi-carrier case (N>1)
FIehape the AT 106 is transmitting overhead channel s on

sonme _secondary RL carriers and where for all "N' RL

[00118] ¢ ar Af BiesampyEp P &tel,3B2Prs moathdn tehecu®A sBP BB elicyanin BIG. 12),

f.i ci ent hrottl.e the RL power in the fol]own ]

el 46 GDAbIRBALE s SecBRE e o Sy B

chizonelss embmslaverhdad obadiniel il thedeNs Risfittet PAhe@@bYh or there is no
throttle Pilot and Data channels on the correspondi ng

mQqsp pRWFT todhrottle inthe Pidel aad dsfachrnnddar ri ers (with

o019 OLEITEA EARGESLD 200 Sbnld BLE 51, kBB blfent 1
answer to step 3231 is yes, then execute step 3231B, continue data and overhead
transmissions at current power levels in all assigned carriers. If the answer to step 3231
is no, then execute step 3231C, throttle the Data channel on the secondary RL carriers
with overhead and RL traffic channels until there is sufficient PA headroom or there is
no more power to throttle in the Data channel. After executing step 3231C, execute step
3231D, is PA headroom sufficient? If the answer is to step 3231D is yes, then execute
step 3231E, continue data and overhead transmissions at current power levels in all
assigned carriers.

[00120] If the answer to step 3231D is no, then execute step 3232, throttle the power for

one or more overhead channels for secondary RL carriers with overhead and Traffic



ii) throttle one or nore overhead channels which carry

information for all carriers on the FL, and iii)
W@ boooo11984 t he Pil ot and data source channel s oPCT/H82006/027968
corresponding RL carrier. (The order of i and ii can

be reversed). 3) On the primry RL carrier, i)
throttle one or nore of the overhead channel s whi ch
carry f or mat.i
ehE sy Al RS Bep o dtre Bt aleBiRnmer TS hespinet Suthigiep? I
theRins®@f td Sep 3284 kiGyes] thent é)de@uta%té@)omma icbhgtide! dafd akPWREhead
corresponds to the foIIOMAng st eps: FIG 11 [00115] In
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car€iarsrwieh sﬁérhébalajaﬁ]rrifﬁctchmﬁmsvver to step 3220 is no,
t hen execute step 3221, is the PA headroom suffici

[00121] | ¢ pher SHCHERS stsp 328, exoopie ?tEP y38 1§ Rérheé%@e@tseffsqle}s” I the
ans¥fer 1 stEPRbLE li? @Q?t fﬁe@@e tb?a§255{?‘n§)%lﬁ§é Qigt% d pverhead
current ‘power i gned ’carriers. e
tragamsigons a cetrem ﬁbmnlewsls (111} all tabstened)canidre Httlm)aﬁs%ﬂﬁ step 3238
. throttle Data ch | . .power unt|I TXTP T Ainin,
is by heh, el S5 TROReUBRIE AIeCOLETS Crahead SRS diprmary
revefke ArRPcAA0 . ThOP tlddutd §tep 322058WRIPA heali®Bm3ARHCiES? If the
yes, then execute step 3222, is t he PA headroom

ansyef ftp Sle@ni220PA if pes.dherwerectis Mo 2249B2 cpatiguesdats pedh overhead

tran?s)rfrﬁgéf&?s 3t %e%lzi)% er ?e%{s 1%”51 g?sﬁ@ %n?erg r I?[f L answer L jo step

ansm sSsi1 ons a eIs In assl

322080 iserics .thdrf extebete anpvEd206 Othsdtﬂ@ tid2@RAvdrSonPilott ahﬁerata channels
are all overhead channel s

execute 3223
fﬁ%gﬁrﬂﬁ ¥exbgpiuRR o sien 3209 r| er? FIG 12

00 2 c
[00122] ge%&s]zt%é ﬁlﬂgﬁ\r’:ﬂ%&?%é 19 @as% gpﬁgagglﬁﬁﬁ >%‘ﬁ gizeerhead

chdpatla cmlmnaiysrewset ligk sewiendad yorRul él:i’r’ reverss hivikt d:arnms WxTpa <

raff| .and, na..over head nnel s, uynti )
Xkt A R s TeRSHEEH b ARPI Rhdryer bt HE flipging order
umﬁll@i}@heic@oérﬁlipgdfﬁ@eﬂtn the Pilot and Data channel s.
[00119] After executing step 3230, execute step 3231,

[00123] s Ph FrsadewsosayuRii craiers fhrottlnethendilet and Satp chagels on
coxjresngrE ea%it CRafsE Cliﬁ For E)ggméﬁiﬂ &0 Qltnloﬂ © %a&am%ﬁ:d P}lerhead

ransm sSsSi ons rren power evel s

chamslsg B HoChE hrialasy RLfcafrlee, tAfvsilethe T@losﬁlﬁpl)aa Bharinglsno,
then execute gagp 323 1C, throttle the Data channel gn
[00124] ¢ heI%EI,‘%ndéra? thisethods ol jhrqitlingdiomsn eotsssaomgs to therfoilewing
Stc?glannel s until there is sufficient PA headroom or
here is no nore power to throttle in the Data
__ﬁhhhnel After executing step 323 1C, execute step 323

[00125] IS? eE)n %Egﬂ 1%%?%&%%@;%@%&3 %fglgﬂl ér (}fregmgr?esdvcvea;ners onft Qne RL>1?
If yes, then execute step 3220, is TxTpa < TXxTpamin for all RL carriers? If the answer to
step 3220 is yes, then execute step 3222, is the PA headroom sufficient? If the answer
to step 3222 is yes, then execute step 3222A, continue data and overhead transmissions
at current power levels in all assigned carriers. If the answer to step 3222 is no, then
execute step 3223, are all overhead channels transmitting on the primary RL carrier? If
the answer to step 3223 is yes, then execute step 32234, throttle the Pilot and Data

channels on the secondary RL carriers with no overhead channels until there is



step 323 I E, continue data and overhead transm ssions
at current power levels in all assigned carriers.

WO o®1A01984 f the answer to step 323 ID is no, tPERUS2006/027968
execute step 3232, throttle the power for one or nore
over head channels for seconstary RL carriers with
over head and Trafficchannels After executing step

te step, 3234, is PA headro ufficient? |

suffifEat BBtk rg o Inef5 35 nosTgieebo el it s ot and Data
chah@didB, continue data and overhead transm ssions at

current power levels in all assigned carriers. If the

answer to step 3234 is no, then execute step 3236,

throttle the power for Pilot channels on secondary RL

carriers with overhead and Traffic channels. [00121]
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chamelyeey sRne ceeidary Rihcarierse wheee B9t oll ‘Qd Rbacariers TxT2P <
el 0Q124 1 13 thod of .
- RO b OBl DTS 1 4 AR, R, FEUR R i e

folEivifng dddef Gﬁkﬂ&&l hé¢adrddriod0 i, suefkaaitt e st ep 3200 i s t he
nber_of assigned carriers on the

RL
001291 { henDicE sefondaydpl smrs ﬁ“éthr%mfﬁq&wmrﬁttkdhe Bript, fata and
I
RIGEDFA® Spabe sBs O KO SRR oom Sof Ry ETE Bopprs it

DRMeA@Ksaannel and RL traffic), i) throttle the DSC channel down to default level,
ii) throttle the Data and RRI channels on the corresponding RL carrier, iii) throttle the
DRCs on the corresponding RL carrier which carry information for all carriers on the
FL, iv) throttle the ACK channels on the corresponding RL carrier which carry
information for all carriers on the FL, and v) throttle the Pilot and DSC channels on the
corresponding RL carrier. (In one embodiment, steps iii and iv can come before step ii).
3) On the primary RL carrier, throttle the DSC channel down to default level, throttle
power for the DRC channels on the primary RL carrier which carry information for all
carriers on the FL, throttle the power for the ACK channels on the primary RL carrier

which carry information for all carriers on the FL, and throttle the Pilot, Data and RRI



to step 3222 is yes, then execute step 3222A, continue
data and overhead transm ssions at current power

wo eaeos1980 al | assigned carriers. |f the answePCT/USHEDER7968
3222 is no, then execute step 3223, are all overhead
channels transmtting on theprimary RL carrier? I|f
the answer to step 3223 is yes, then execute step
3223A, throttle the Pilot and Data channels on

chpapelpanie mimea Ry exsien; g HSr hbaed é@»éhﬁ@@hqﬂwﬁ throttling

oomor there is no nore
p%ge\%/er %%%#égr{gﬁ EJIII r%%’:&ggl ot and Data channels. FIG
13 [00126] Next, execute step 3223C (shown in FIG
13), is PA headroomsufficient? If the answer to step
3223C i s yes, then execute step 3223D, continue data
F%Cb overhead transm ssions at current power levels in
assigned carriers. If the answer to step 3223C is
[00130] no, InEK. Oxxecitte sepeP03ikASnuhbaralf rhwgrddesapiane pn thnarRL >171f

RS TR SR SRS Bk S She oty ket
Ft@aﬁf oomsufficient? If the answer to step 31205A is

t hen execute step 31205B, conti nue data and
[00131] overlféh%laﬂsﬁ@ﬁ&ﬁ@m?@ﬁss ag. then ¢xeaute soRed2 1| (shavtmsin G L), is the

P3RS, ECLFED 1o MRS R A B B AP 1
camniglubaiaen @h@m&ﬂ&zad Nrdnidmigsiongedtycutent Poewer lewdlgiim etllo assigned

st.e 0. [00127] Inp.one enbodi nent, the nulti i er
carig n% 81 raﬁig\@%f QrieDapl 1d9: HISBFXqSL peR 2%<Przt|brﬁtﬁ ta channel

pébds i) CAIPRL S Tpn $h ANCChrlis (R P AGERRSOMES Tuflent. Then
106 and the access termnal 106 is PA headroom

refturmite stdp 20@0128] For the nulti-carrier case (N>1),

Fggeie the AT is transmtting DRC and ACK channel s on

secondary RL carriers, where for all "N' RL
[00132] carrifeths ahxiePtostdx B26TE @e@ﬁﬁeﬂ Bfeci® HERINIORN HEPA headroom

not sufficient, throttle the RL power in the foll ow ng

suifigient?uHtthe apwende diepFAL 40 5es, then axerue sigp 22240 corminug yata and

O{q%r %etfa%@rgﬁs%gga%‘tofu@f Baﬁéﬁg(nl%eﬂz%n@‘lkéss Fx% S%rfn%n{sy)lf the answer to

step L2 & tHen@x&lute aep D23, ar23ll PRC aeCACHaranshittiagon itley frimary
vvlth DRC, ACK channel and RL traffic), i) throttle

€ channel down to defaul t level, ii) throttle
Fi(l;elgjata and RRI channels on the correspond| ng RL
“carrter, iii) throttle the DRCs on the corresponding

[00133] RL cHriﬂlesmswfm thsiearias 1snﬂi<Drthat emutmstepl%Oc(ahmwenB . 15),

t t hr ot g}ﬁ anne

i3 SR R B P Ry A Rbr oAbty traffi
clanhels 3t @ISR OMbrtACK chan@ uMiil thbreQt kh@icleR€ PRI He@lirodRor there
_DsC channel's on the ,

is no more power to throttle in the Pilot, Data and RRI channels. After executing step
230, execute step 231, is PA headroom sufficient? If the answer to step 231 is yes, then
execute step 231B, continue data and overhead transmissions at current power levels in
all assigned carriers. If the answer to step 231 is no, then execute step 2314, throttle the
DSC channels on corresponding secondary RL carriers down to default leve]. Next,
execute step 231AF, is PA headroom sufficient? If the answer to step 231AF is yes,

then execute step 231AG, continue data and overhead transmissions at current power

levels in all assigned carriers.



corresponding RL carrier. (lIn one enbodinent, steps

iii and iv can conme before step ii). 3) On the primary
woRoocatdser, throttle the DSC channel down to PEf/Esi006/027968

| evel, throttle power for the DRC channels on the

primary RL carrier which car32y information for all

carriers on the FL, throttle the power for the ACK

arrier whic rry
roor34) 7 A Lertlet B pITAR i S B Blep 2256 kot thecData and
RRh ehdﬁlnlel@ton t@étséco’ﬁﬂﬂryﬁa, chare hsthaPRENA JX | 'aH@'R)L t%f ic channels,
carrier. 9, 15, 14 and 16, this method

uniih thsye f§ ﬂﬁflﬁ@me% dspdreepaidbere ds nendre pbww wgthﬂttﬁ«pm the Data
anid! IS‘%I %hir&gljss OJ&ftElngf cghn s%x ee ﬁ% ciﬂ?e 2t%§ ,)2.411?) i% EA headroom

er or assi carr er ont

suﬁﬁmsm? 7§ sheyamwet feto ER3TR isSYe3Pihér @xedute ¥ @?IE continue data
TIxT2Pm n for .all RL carriers? FIG 14 [00131] t he
a Sr?é’&%‘F# Fansmissions Gt PyTERs poveile Vel drall @SS@@%C@@S( shown

[00135] i N H¥ e shdwer t'o%te%rf:‘s 1B'°ts lﬂS %Erﬁ Q{@cﬁféfsfté&)ciﬁn %hrot IE Ql%: power for the

answer to ste en execute s
DRE rﬁhlahlmis ﬁat ?Ell mndary rRie adriersanalfites ska@ntng step I32¢Bkecute step

d riers. |If the answer
PRV R 3 B W S 5k e
2308t aorﬁhﬁﬁ deta HdVierdénd tllansffﬁﬁl—ﬁgns-at-@&ﬁ%ﬁ)@d%ér%@ﬁ in a11 ass1gned

carriers or PA headroomis sufficient hen return
cagiesp Bdy answe togtqpodfgids po. then W@Caﬁﬁssmr%ﬁothsmtﬁp tlﬁ:aiibwes for the
C 2 e PA h adroo
AR oS0 of SO RLE R Errichss ARE: BOCIEACER Do precute step

238x cRA ehesdrepm2@ZAcientdn(f theeand@tAatAREp QB8 r1§16y@§ then execute step
nt power Ievels in al'l assigned

23%%??‘?‘?@5 Idg‘gsaﬁla gﬁ%&rm@%ﬂ%@ﬁ P TorpRt payver devets in all ass1gned

ca?ir(]agsﬁ qg?l&czc{rngﬁeR{tggge %3319113) t%%%f%@?%%%ﬁlf)aﬁ?ﬂée {hg We{; Pfor the

Pilopa B,SCzq,_}@nn@s Ao cotréspanding cedoadsityel. g&gslfss hAhlﬂtEr elxlré}cutmr%r step
n chanpel s o

24y ek brnaly e Ao fficianiinity i et ¢ dhtiiora e

exdtite §siep DIRB Wonlkile ENARNEHForhdhalthdnsteIoRs | 'al.s P&lvénlgvels in
PA headroon1or there is no nore power to t rott

allpsyignsd @irierpat a and RRI channel s. After executing step
FIé39e execute step 231, is PA headroomsufficient? If
answer to step 231 is yes, then execute step 23
[00136] | B, Ittt imswer dak@palid Qviey, hﬁ@deiécﬁ&smﬁgQW%sk@tﬂnf in, 1;1(3 16),

el Do dRlpeI Pover on Re ey rotn belicarit ipa gl level. Then
exédﬂfeoitﬁlb 92(951@, is PA headroom sufficient? If the answer to step 2205A is yes,
then execute step 2205B, continue data and overhead transmissions at current power
levels in all assigned carriers. If the answer to step 2205A is no, then execute step 2206,
throttle the power for DRCs on the primary RL which carry information for all carriers
on the FL. After executing step 2206, execute step 2206A, is PA headroom sufficient?
If the answer to step 2206A is yes, then execute step 2206B, continue data and overhead
transmissions at current power levels in all assigned carriers. If the answer to step
2206A is no, then execute step 2208, throttle the poWer for the ACK channels on the
primary RL which carry information for all carriers on the FL.. After executing step
2208, execute step 2208A, is PA headroom sufficient? If the answer to step 2208A is

yes, then execute step 2208B, continue data and overhead transmissions at current



DSC channel s on correspondi ng secondary RL carriers
down to default |evel. Next, execute step 231AF, is PA
whemdooosa sufficient? If the answer to step 23BCEFUBH06/027968
yes, then execute step 231AG continue data and
over head transm ssions at cwirent power levels in all
assi gned carriers.[00134] If the answer to step 231AF
ri therl execut e st eg gfst}lac’ throttle the Data and
P%ar BYFAh HERS 23 HneA Sagie § 2REWErIPrSicRr 32084 1# ToRden execute
) ehrblletHiRf, T dia, HIANBRAIISSC Rkl SEEE oh %hesxéﬁ\fxb&'lﬁ?tamer
A headroom or there is no nore power to th
Nexteretvan o stepl208RI channel s. After executi ng step 231C,

exe 231D, is PA.headraq u ient? |.f t
001371 22 g B S st ik e (T el i BRC anc
ACENthanyels At primbey esversBaak t4rABS ah® FoORS ‘AP Fe%fs@ rlfnk carriers
power |evels in all assigned carriers. [00135]

TglRnver Ty b2Rmispa P, headsenm tip a9t exfeaicns, ﬁtretplezm power in the
channel s for all
foggﬁlgﬁcﬁ rfier ‘%1%}1 gg‘\prﬁ&g{ogﬁl %\F‘?f elqugg(ec uting step 232,

[00138] execl} Foslsecpbnﬂéw RLscaferhethedstilo nhes Pilbi, daat hd RR'I RBannels on
then execute step 234

answer,. t 234 is vyes,
CoPSRRIHnS °%12tca Frd 252 af.‘/tRIaﬁ@me&sthl&%e the DS Fi@th to default
leRONEhréiBY BleSpdwkrdbt DRESI HNGE ﬁﬁ{aE S%%ﬁ Bﬁfo@ﬂﬁ%ﬁﬁ for all

to step 234 is no, then execute
cagéske onfthe FiLheTmnla:ﬂ)amneVes folnAélK ch:me}sokm theRbrimary RL carrier

wHEh b Dotablin B ALt 3P KT n BB 6 Bl paierr and

DSch;ﬁﬁlelstqujmﬂmy@n@rﬁ@ep 238B, continue data and
head transm ssions at current power levels in all

ov
[00139] 555 I@rﬁ[@sc%ﬁ’?d &7.gthisimpethoobihseiingtrever eprrop@ndsstortbe following
%gen execute step 240, throttle the power for the
il ot and DSC channel s on correspondi ng secondary RL
FI&rQri ers. After executing step 240, execute step 242

P SFlfaa room suffi 8' ent? If the answer to step 242
JA caeilEp Q,t%ﬂlezw@er ebasignae cyEies Caﬁae RL>1? If

ye@"tﬁéﬂ‘@%ufe&@&ﬁﬁ(ﬁ% PRk ’I&F@ 6 &Qa?ﬁ(% g%‘é%kss mp%glswer to

assigned carriers. FIG 1 swer
stapt 29 1248s, |therrmcecmthetepe&2écuttbe §Ae1}maﬂﬁ@:51 gufﬁolmt‘?l the Ghswer to

steﬁ‘)@%g 1shr Ot E e%g%lt% %th‘#}?xpg Pn%\éve Eanozrt]rgﬁ nﬁ tggéglgsss,leons at
cuﬁa%ﬁowéﬁle%ls he Qﬂjlr 2Q7Pn8d Ichirfek & N tHef adshRr AOSWB! 230is no, then
step 2205A i s then execute step 2205B, continue

exa%ﬂt% StEP 28 ﬁﬁ AR E 1ané SGT sranmitiing @uthpmnqmmmx carrier? If the
1. t
bl 281 35 QUESL AN LBE Sl Ry 'R

chpoweds off te SE‘)RﬁRiaanLmenwrs ﬂi’ﬁﬂytheﬁh 1W§ufﬁbleﬁﬁPAmeadroom or there is
i nformati on arriers on the FL. After

al
o apne cupisg o Buhe Bl Diiemd ety Shevesk. | 5 Pa
FIgeadr oom sufficient?

[00140]

[00141] Next, execute step 223C (shown in FIG. 17), is PA headroom sufficient? If the
answer to step 223C is yes, then execute step 223D, continue data and overhead
transmissions at current power levels in all assigned carriers. If the answer to step 223C
is no, then execute step 1205, throttle the DSC power to default level.

[00142] Next, execute step 1205A, is PA headroom sufficient? If the answer to step
1205A is yes, then execute step 1205B, continue data and overhead transmissions at

current power levels in all assigned carriers. If the answer to step 1205A is no, then



If the answer to step 2206A is yes, then execute step

2206B, continue data and overhead transm ssions at
weeoremespower |evels in all assigned carri er SPCT/US100€027968

answer to step 2206A is no, then execute step 2208,

throttle the power for the 3CK channels on the primry

RL which carry information for all carriers on the FL.

After ex n t 2208, .ex e st 2208A 4
exeRacHBO 00 (DK Poeh o aiR: OF (e aE g ol yAtth carry
inf¥8atioh REMMIEERG S Bn WP 2R BB Fex o d sﬂetﬁlfﬂm, axcene step 1206A is
overhead transm ssions at currentpower levels in
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answek Ub Nstérd IQO@AQ 2 Ofd, tb@:ﬂkﬁ&}utd:@fept Im)Smﬂhrbtt}eC gter pewer for ACK
reverse |ink case (N>1) and if transmttln al |
chaanels aoKthe painrey KLow }&hu%ﬁwn@é%ﬁl% qrj aikCagHTs |°€rthggg After
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oom’is not s I CI ent ro e RL power
step 1208 Ali$ gwd, tigenosxaeute stepi 12088, besiine datai adsyyvefhiead @msrmssmns

at cp}%)eég gé\w% ]gv&émsjg %ng?{e ﬁ%egsagﬁ tlgeg%r}sg/tgg gcg%tltep@%é{f is no, then

exébﬁferét@ﬂ 1214), tHrB¥ile remé PRSLYDEY, RRI B EDSCldnaRtd ?wafé%n@ﬁ@pnmary
defau 't level. Throttle the power DRCs on

thamépr FFrlﬂan,yeRtn thiteth2Q(ar ry information for all
[00143] car ?1:#1(21 il ‘%?“‘P%a aglr‘lnh;g)la ﬁc-%:r{\tflo? BhZQT RB%EC({]&Bg'At‘Q%e present patent

cha carrier "wh
apppnfaabﬁrﬁtcnwm d Qhnsait cigaitcy 264 (iaclutiing FFA 308)) met\mmnm 8408,

ilot, Data, RRI _and DSC channel s on
thr@ﬁ],erchprol ?@@y@gpdq BrQepssunity ZQ%CPrQqess,lpEllgutnﬁzh %T}Sfcontrol unit
I e
s 0L ) R OPRRSROREE bR 2 b e
coiitﬁtﬂbmlt 306 anslemoed ac drasi eresseonf threttRlrules] uchf aSytbese 111ustrated
t hen execute step,220, is TxT f
abev ¢ TIPS Thies PHAVIG, SR g lé(%tﬁ%dsgﬁwf@ 0@ ! tf%%%ﬁ pover on the

I?”?l‘r‘é%t%séﬂlﬁﬁra@&?m ]Flﬁ}st 8a7RAdhoadragbs btf)feld(?ds eftrictibns located
he answer to step 222 is yes, then execute step 222A,

as coftwiarsuer datmawaan dh2olaseled e memannB4L0.onkhese ipsiricprs may be
exg%l\{\%‘gp%\é%osceés%}%urlll% igned carriers. |If the answer

€N execute step 223, are all DRC

[00144] and INeHothépdstidirbmgthe abdRERD hower thrdttlinganles ers’elokéd dhoee and
_answer. to steE 223 is yes, then ex cute step
illgselseiin E1GRCS-FT. 3%y, DO WAt REFDM/AKEYS. Shh Ghiitase 6 which

P e
(wlFﬂdhot WICRMVA "avdrsiRiRl of abraamsedlingk) channels may include a dedicated physical
channel (DPCH), a physical random access channel (PRACH), a dedicated channel
(DCH), a random access channel (RACH), a dedicated control channel (DCCH), and a
common control channel (CCCH). The DPCH consists of the dedicated physical data
channel (DPDCH) which carriers the user data, and the dedicated physical control
channe! (DPCCH), which carries the physical layer control information (pilot data,
TECI and TPC). FIG. 18 is an example of a WCDMA protocol structure known in the
art.

[00145] It is also noted that the methods and apparatuses of FIGs. 7-17 described above

are performed by corresponding means plus function blocks illustrated in FIGs. 19-28.



FIG 17 [00141] Next, execute step 223C (shown in FIG
17), is PA headroom sufficient? If the answer to step
WQ22BC0iws4es, then execute step 223D, conti nuePCEHUS20861027968
over head transm ssions at current power levels in all
assigned carriers. If the aggswer to step 223C i s no,
then execute step 1205, throttle the DSC power to
defaul t | e . [ 00142 1205
[00146] heaﬁﬁ L r?t“’PW%"Fllc\{fWéle’ﬁWQ ttlﬁfs gtbori %\g‘i‘és may be
repY&entedl rlf‘sﬂ'lge X8F W€ Shibyled aﬁferérﬂnfeb}mb?ogil&t an@Aéthniques. For
overhead transm ssions”at current power |levels in all
exagepge, g!ﬂt’é@l instructienss . cotrﬁnatnlde, infywarion,osigitadgy bitsOsymhads, remd chips
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embpgimgar, asedertie Y bPRPTEREd & irgpig agdpse, computer
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answer to step 1208A is yes, thén execute ste
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appicgtionyand fesign epnelaints iBwResd ¢rethe oyerallsystgmy (¥lled artisans may

1m?1§é§1‘ré]éﬂhl@Qieg&bteﬁefu%t%gﬁ‘t}r gﬁaﬁgh% @\B&%‘f R rba’rt[&% a3 Pkation,

circurtr recelve
butcduch inpleyneBili8n dédisiofid dheukinntt be hnt&@ﬁ:tedjaaxadﬁng adegsatire from

unit 25 }processm unit 302, DTX control unit 8404,
theryepPRirif'e BIESEMiiRveBidB. DRC control unit 8412 and

[00148] rre"%x SibRs NGy e%g &l %&gokndameg %9& d@ﬁh@ MR&rbed in

| east one set of ottle rul €es, SUC as those
comﬂebtm@t wathetie amb@éune"ﬁltﬂr dis¢lbgedrheres npﬂryobﬂ teplemantsd an gerformed

.Jret hods for _controlling m.t wer on RL. The ..
wilf} b 0] BopRy atioronsaly axdiBgR il ProtesSy (HifPnan Abfcation
speRifey Bffe@btell RElchH qwssv@)s d g6 1%6 gRfnSdid VaE el [EPGNYasEother

42 | ocated in nmenory 8416. ese |nstruct|ons may be

progyaEemekls kg rftevryﬁodb%q:tﬁ g2dini or Jomsisopolpgis) diperete hardware

co A, TR ol Blaioh B b RO Ly i
heriy @gemelobu@dsh pmdéﬁawﬁlasyﬁtaaﬁicr@n@desm mnehreé&ealt&n%twe the
whi ch cont ai ns traffi,g@ihannel s (i voi.ce and

PIQFEISY  MaY DGt A, GORBYFBH dprgfpgﬁq{epgntrqlilfé fftopgatroller, or state

machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
mMicroprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[00149] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module

may reside in random access memory (RAM), flash memory, read only memory



[00150]

[00151]

(which is WCDVA' s version of reverse |ink) channels

may i nclude a dedi cated physical channel (DPCH), a
wWEhkeogiotB4 r andom access channel (PRACH), a dedPCEHUS06/027968

channel (DCH), a random access channel (RACH), a

dedi cated control channel (3CH), and a conmon contro

channel (CCCH). The DPCH consists of the dedicated
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sy and chips th e.re enced thro hout
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particles, optical fields or particles, or an

y
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priplel Ser fREAHEh Sy oo et StBaliefR kol onspip rom
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ndWHAT IS CMINHBD:IS:JI st eps have been descri bed above
generally in terns of their functionality. Whether
such functionality is inplenmented as hardware or
sof tware depends upon the particul ar application and
desi gn constraints inposed on the overall system
Skilled artisans may inpl enment the described
functionality in varying ways for each particular
appl i cation, but such inplenentation decisions should
not be interpreted as causing a departure fromthe
scope of the present invention. [00148] The various
illustrative |ogical blocks, nodules, and circuits
descri bed in connection wth the enbodi nents di scl osed
herein may be inplemented or perforned with a genera
pur pose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other



programmuabl e | ogi c device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any
w@omions4 on t her eof designed to performthe fRECDUSI06027968
descri bed herein. A general purpose processor nmay be a
m croprocessor, but in the s ternative, the processor
may be any conventional processor, controller,
m crocontrol ler, or stat WE A processor mnay
al so be inplenented as a ation of conputi ng
devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or
L. nor éxnmccﬁrsepﬂrmmg@r@rismgc:onj unction with a DSP core,
or any ot her such configuration. [00149] The steps of
a nﬁg% S%ﬁg%ﬂiiwlthnwdescrlbed in connection with the
enbaghdiRdty Spetiabls cof Rt 1diab 8hid piddksdife enbodi ed directly
in hardware, in a software nodul e executed by a
pr 08 &esehie, CS ity pPsTabbnEmAEeteG $91d PIRESSSIAE UK s of t war e
mdﬁ't?an@i%’t %Fc%l F}ihhﬂrﬁ%aan%/vazﬁﬁ@ft&r q}gg@r b(aﬁfo‘k{lhgleféaﬁsfé} and

ctrically
mlﬂxﬁ-ogﬁﬁfmp&rlaﬁoﬁa\ﬂ(ew tranbritt dirconty is cqremiﬂljo kennected to said
ro rannabﬁ$ ROM (EEPROM), registers, hard disk, a
P“F@ sk, a CD-ROM or any other formof storage
md'a‘%ﬂ?okt[boé’mltﬂopuﬁllﬂ% &hbly DnEXEMR! Al pSh &' RGN WhERin said
is coup ed to the processor such the processor can
pmemhg nfibnsradapted fo exqeutenidsimdtioss |Stmzyf fra84id rmeroryt ¢panprising

alternati v t he st e medi um
e % YR sofelEndit BB s ek EpBbBhEEy ng
the storage nediumnay reside in an ASIC. The ASIC may
reside in a user termnal. In the alternative,

t he
2. pr odbs segesa iR agmﬁa'@ewrﬁé@nu?:n Vrigreewidy a_ﬂsafectmns to throttle
po&l/lﬂs N 8v1g9 MRS Shé H{;o%{rﬁsf&r s&ﬁr %’I n‘hl@@éﬁ @l]l‘th-gp ecompnscs
Ion O Se e

previ escrip e dISC| iments is
insproorsed throtile pableeoey rpersdinks kopedng:n the art to
make or. use the resggg%lnventlon Var |

oA tTPRlEtOn6 R T eroEREad AP Tt thirs s %@ﬁee&cnowr amplifier

heRP&H SP thetlﬁuﬂaﬁe»%& ovEinkeh@hanfels RSs Beh ,th@médtdaﬁvngener ic
principles defi'rned herein may be applied to other

enbodlnents wi t hout departlng fromthe splrlt or scope
e invention inven

e SRS SRR AR e OB R BT BT ove

po%i tb SproAdd sudiG et dRshdideen hesil FEVEE aPRtesS (@ tHer \Mohipnses
the principles and novel features dlsclosed herein.

mS[neetl@f]to Wmpatte pgwer AYavRmeYessedink) IMsing 2 sipgly camiss comprising:
ter Qﬂx@ﬁ %W&J Eﬁé&lgt ot dVefchd %h:ﬂgxey&ln Laid ‘?em{n}é carrier until
rably 1 to sald

ope Sonnect e processing unit
there is sufficient power amplifier headroom or the at least one data rate control channel

power has been throttled down; and
throttling one or more of the pilot and data channel powers until there is

sufficient headroom.

4, The access terminal according to claim 1, wherein said instructions to throttle
power to provide sufficient headroom for said power amplifier further comprises
instructions to throttle power over a reverse link having a single carrier in a following
sequence, comprising:

throttle a data source control channel power down to a default level;



a receive circuitry operably connected to said

processing unit; a transmt circuitry having a power
w@pgp7ioiioes used in both single carrier and PCT/US2006/027968

mul ti-carrier operations, wherein said transm t

circuitry is operably connezgged to said processing

unit; and a thr ottI e control uni t operably connected

o ai pomer fi ere roc ssin
> Tt B8 8kt pi MG Rleosbtel Rl 77 citprevelse link
carﬁemm 1RO IsBESkdk HoWet hipRAYEHeafbol BY tideatSibist ohé @Ata rate
headroom for said power a I ifier. 2. The access
contend nhmllel P B hgeﬂtbrcttﬂl@i Wi, wherein said

A B3 L A SRR AR BN e

cal’naﬁtdntiﬁ?tﬂhéﬂés id Quffﬁﬁéﬂtt}!Jcﬁ«vdiomphﬁwxeﬂiea:lrbmebﬁesaid k, least one
conpr|S|ng throttle one or. nore overhead channel s
ackpevledgmeat ehangelqiemer bashaen gypkled dopm; #idkr headr oom or
t he f I -
doniolfit phe of mAU A RERIEH AN 1By 2B R SRHLIEORA Eld o

sowsbreca@itio] slEntel prstarsioitil oinse issuffiviaittheadrpawer t o provi de
sufficient headroom for said power anplifier further
conprises instructions to throttle power over a

5. T evaLs@ckds lferhﬁl‘{dl rhgcé}dfn' nel gaisAl rWEélemC@i@[ﬂs&h&ﬂms to throttle
throttle power for at east one over head channel on

poweil ¢ rmevdds suffiadat clagadiom don istidt pewe pepkiid:f fusthentcomprises

msgrgé:r’]fongl (')Tng tleiil%wr% V\geltr%%énvse%g léﬁ(el}a% n&rﬁ@? éle quer? glp%tsﬁng

t hr girbitlep@wenef &led¥p6iee Rtoidagy Rivese liak dardat; ana h annel
powers until there is sufficient headroom 4. The

acc8ysttiegonienal 2 BERSRUEKRSe BrlerariaR 1, wherein said
instructions to throttle power to provide sufficient
headr oom for said power anplifier further conprises

6. i nsf[\hel atemn serfrondl facodrtling tpalsim stwherainr ek pse of ke overhead

havj a single carrier i ol ] ow equ
chelsr SRRt Eorh P afib Telrid B IS Hefhis saprce control

ch:ﬁﬁ@@ra BOWd QorrofiShAbL ah %M@lomtl&fg%{efnk ShRAAUE kL pilef citinel and a
| east one data rate control channel on said reverse

reversgkatedndicaser ¢hanigl. t here is sufficient power anplifier
headroom or the at |east one data rate control channel
power has been throttled down; throttling power for at

7. | eaghe ab@saekmnmel adordng odanE fudiier sam@risiay elesiasthicién to:
carrier_until there_ is sufficient power anplifier
headigtla 2 teagtang tepffi¢ ehpgpelone acknow edgment channel

power has been throttled down; and

8. The access terminal according to claim 2, further comprising the instruction to:

throttling at least one pilot channel.

9. The access terminal according to claim 2, further comprising the instructions to:

throttle at least one traffic channel and at least one pilot channel.

10. The access terminal according to claim 5, wherein said instruction to throttle
power of at least one secondary reverse link carrier comprises:

throttle one or more of pilot, data, and reverse rate indicator channel powers.



throttling one or nore of the pilot, data, reverse

rate indicator and said data source control channel
w@omensosnti | there is sufficient headroom 5.POmES2006/027968

access termnal according to claim1, wherein said

instructions to throttle powgy to provide sufficient

headroom for said power anplifier further conprises

instructions to throttle power over a reverse |ink

Thavi R aeess fsrminahpeqoetiag t@ SHpmi Sivigrein srigtinstgicHgigeio provide
sficiBh {oBARbn PR SR TR abol kel LB I Bling¥iver of said
atTleastaomee sseohéarpi medrsadinr chirmgr beforel tirontlthg phveereoh saidi plimary
one ?r nore overhead channel s conpri ses one or nore of
reVHEe {18k F¥FRg channel s: a data source control channel ,
a dalifek &if ARENX onCloaRRRle pSRerdtR WsLSHRRbndary reverse link
channel, a pilot channel and a reverse rate indicator
cartieingoeiprisgs thidtdingpossss it @foliomang segoencdi ng to cl ai m 2,

further. .conmprising the instruction to:.throttle a .

| astEOHE ST bt PP bipihaie. B8R bk o toBlr gt powers: ana
accofvflereth t4dChauBtdn futhrbtEe FoWERIdfSh Winkde reverse link carrier
instruction to: throttling at |east one pilot channel.

campriyes thiedlengspavar i figl folRWBEERMENES cl ai m 2, furt her

conprisin instr i t Q. l.e .
traffic c é{ﬁtﬁg dgt?}acf Og{;:telcggg?l Cglﬁ%ﬁegp%%ll%hantr? e c?e?a&u&ﬂ@@el,

The accesthrétde npovedr fac avledstngetdatactasd confrol whwemel on s@d deverse

instruction to throttle p f at | east
SecollBaFy PR SBTF it RITECIPR RApVeE STk Beadkampf i abffast one

or mage A cOldRbhafRl ﬁowé‘%’]ﬁs beMahRRIdAISv; ndi cat or
channel powers.11. The access term nal according to

claim5, thinettleipowsnfar at desst ot acknewiedgmpenhibdenel on said reverse

suffij.ci ent. headroom f or.sai.d _power l.ifier further
o Tk ERHer PR aReRy SR e RERarRFE iotBm f Sudh teast one
s ecopslabwiddguRhehahhél ol hisech @rbfteddbvat &dd ng power

of said primary reverse link carrier, wherein said

i nst ruct i Bwoitle op pHMOrROiBREHOL flatg: reversa Fate Hidicator and said data

SeC°E‘cﬂﬂ&é’cornﬁr})éﬁﬁaﬁn&gﬂb'@ve&aﬁl{dl There S Mficié hbAUG4h! | NG

power I n a OW Ng sequence: e one or nore of
pilot, data, and reverse rate indicator channel

owers; and wherein said instruction to thrattle .power
185 o Bt ey STV SETINE Raflpinbe. SORIAT S8d IDHFGHPR fipghrotile

pORUESS dk BabiNiesOddn@iiy I8V SABANGRried RERELE a data
source control channel power down to a default |evel;

t hr othrpigle pogver mbrsr ofgtilot ewd date neandek poweas.e cont r ol
channel on said reverse

13.  The access terminal according to claim 5, wherein said instruction to throttle
power of at least one secondary reverse link carrier comprises throttle one or more of
pilot and data channel powers; and
wherein said instruction to throttle power of a primary reverse link carrier
comprises:
throttle power for at least one overhead channel on said primary reverse
link carrier until there is sufficient power amplifier headroom or the at least one
data rate control channel power has been throttled down; and
throttle one or more of the pilot and data channel powers until there is

sufficient headroom.



link carrier until there is sufficient power anplifier
headroom or the at | east one data rate control channel
Wpowe1198s been throttl ed down; throttle powerPEDUSHNG6/027968
| east one acknow edgnent channel on said reverse |ink
carrier until there is suffi@ient power anplifier
headroom or said at |east one acknow edgnent channel
power has been throttled down; and throttle one or
nore of the pilot, data, reverse rate indicator and
14Sai Gpeakeess Whfifal CRBbMRlg hanne!s, RGBS shidtinktrdciBh Qo itBrottle
sufficient headroom 12." The access term nal according
power efl a4 lagstsonesheandary reugtee limseartien doprprises:t hrott | e power

g]:) n‘@%‘ Pé%g’?lte tOﬁ }nfg){ % &: qgog,:J a, raﬁ% ?eéfégs]@ lr%tlg llf (ﬁgagtlcﬁlri]c%r el powers on a

firt ReconahryRaeis. 13. The access termnal according to
claim5, wherein said instruction to throttl e power of
at Meadle pveer S8k 8rinig youres 6ptE]| dawn Euprdedqultclsigly pis @gsecond

Se&gg%hﬁie&ne or nore of pilot and data channel powers;
an erel’n said instruction to throttle power of a

pri mapylergwenr dor one lor aaore iof rthe datar arslesevedsé rate tihdicgomehannel
for at | east oge over head channiil on sai (%.F.ri mar% i
POWS%?%_e“aﬂi FCORY rSerRdagy, carier P theresisy fyLEFigRt PR e Ampliticr
he&@F0bih fdrethe RRBARRP B RIsel AR RAUicaRAThaAE pddled haleSbeen throttled
control channel power has been throttled down; and

dowhrottle one or nore of the pilot and data channel

201y 58 Bkt LS PR g eoncs

cairid UhtICthe@Nist Rffidiémtpower RaBfieOhealiodne @s thefeleast one data rate
secondarﬁ reverse link carrier conprises: throttle one

cogjiol phprnelpoyen hgs begmpihgottleth@owver se rate i ndi cat or
i . 1 .
C a@t%#tlef Béé‘@%r; £QN af 1£4st SneS Qﬁﬁﬂq/g%d%ﬁfht@%{ gﬁ{?g?fa &H’Eaﬁﬁ €second

power fo ta source control
sedoadaly @arrr s entindheec andarfficieatr rjoswer tinphfied ehepdwwem or the

for one or re of th ata_and reverse rate indicator
sl R Roh R ot BSReo HOLURa S har i et unt i |

t hekgoltR powek & £ MasPONEHil ARkl Sid HRAELQIHBE céili] channel

data and reverse rate indicator channel powers have

onsewhsecorcbsachrdhry samier uhibthereels poffeient powar amplifier lmadroom or
thed &t laeasrtaotn% pcl:l%? tch(f ItheC Hgtg r]sg{lrcg Lok r(l)ldchsa%%anﬁjo@e%g %Q\geaﬁé/en throttled

down.

15. The access terminal according to claim 5, wherein said instructions to throttle
power to provide sufficient headroom for said power amplifier comprises throttling
power of said at least one secondary reverse link carrier before throttling power of said
primary reverse link carrier;

wherein said instruction to throttle power of at least one secondary reverse link
carrier comprises throttling power in a following sequence;

throttle one or more of pilot, data, and reverse rate indicator channel powers on a
first secondary carrier;

throttling power for a data source channel on a second secondary carrier;

throttling power for one or more of the data and reverse rate indicator channel

powers on said second secondary carrier;



carrier until there is sufficient power anplifier
headroom or the at | east one data rate control channel
w@owen1tss been throttl ed down; throttle powerPEDUSANG6/027968
| east one acknow edgenent channel on said second
secondary carrier until therqg is sufficient power
arrpl i fier headroomor the acknow{ edgenent channel
owe s been t rott ed do and throttle power
‘i‘&‘g IDENBOWT fepney ata i casid sharpeleon Sald second
ﬁggmk&pbmﬁg@nnel on sald second secondary carrier until
there is sufficient power anplifier headroomor the at
| easthradfimgppovesr fmaatt leest detteaacdmowdelgemnttr chanpblanmedaid second
“¥ Vers q%ve been throttl ed down. 15. The access
R nat ECcordlng to claim5, wherein said
| NSt thitgtlin ?rt&)vsie@ fotakAdt @nd VB chAndl Md el ahth fsbeicEhannel on
headroom for said power anplifier conprises throttling
sajgbsRepndsecendaly sutipsasd one secondary reverse li nk
carr e I
r eve\yrvgféezfeﬁkB £zﬁ{1 qnétﬁ{c%ﬁ th qﬁ?%ﬁ)n salggl Oi?%{sg) FUEt ﬁeyetrse link - carrier
cdniprizes theotnmgqromhmzi fdll@a&ﬁg aqeemecondary reverse |ink
carrier conprises thhgftlln omer in a_follown
sequence; thr o‘?‘fqt@e BrfEla, SO éo%ﬁ'o gibpeRel nexies do&’ﬁdto a default
revegsq; rate indicator channel powers on a first
secondary carrier; throttling power for a data source
channel othraitls gmured fere derdtione dada rate contrdircbbnrel ng said primary

powe ope_or of the dat and reverse rate
P oS HER Smiler TR e 5 ATahR® o8RG e REG heafipom or the at
car riegdt oh&8&h kdeé Bt ORinnkPpovadr Ha®B&dn tBRRIERdAv;at e

control channel on said second secondary carrier;

throttli ntﬁrq%%@wrofpr alt lepsé que a@ﬁ@W&@d@ﬁ@m elmpglenie@n said primary
¢ hanﬂ%@%rsé) Hnl? a ﬁtﬁr}ge@ ?? g{fﬁé{e}{t &{Jér O&rgorpl r said at

power one pi
s ourleast ohamcﬂmbwdndgmndc}&ﬁm rpdwsﬁba:sﬂjéaﬁ yhrsﬁlréd IdeWn, aiad
wherein said. instructio ttl e power of

of a ‘
primary r {Rttle ang ?rrfRor@é;} rtheelPl (8 »iTeVeEse Rfegpelicatggand said data
POVESoutdR Bnfdl thfMeﬁ oREAUARerd 195@% qeﬁt éggofoﬁl.sour ce

control channel r down to a de
throttle power for at | east one data rate contro

168 hanf]he ac%gsssf%;-r(rjlin%f iagc%rf%ng to claim 5, wherein said instruction to throttle
power of at Jeast one secondary reverse link carrier comprises:
throttle one or more pilot and data channel powers on a first secondary carrier;
throttle power for one or more data channel powers on a second secondary
carrier; and
throttle power for at least one overhead channel on said second secondary

carrier.

17.  The access terminal according to claim 5, wherein said instruction to throttle
power of at least one secondary reverse link carrier comprises:
throttle one or more pilot and data channel powers on a first secondary carrier;
throttle power for one or more of data channel powers on a second secondary

carrier;



reverse link carrier until there is sufficient power

anplifier headroomor the at |east one data rate
weonrnoldschannel power has been throttl ed downPCT/US2006/027968

throttle power for at |east one acknow edgnent channe

on said primary reverse linlkacarrier until there is

sufficient power anplifier headroomor said at | east

one acknow edgnent channel power has been throttled

downtBIoiHE RONER (DT @t dFRst ope rijeEead fﬁﬁ@l%i%ﬁa}ldoﬁgf%ﬂd secondary
chBYEhSE rate indicator and said data source contro

channel powers until there is sufficient headroom 16.

The wheoewssdiérinstnmtiondoothdittie powec |ofii anpEmanheewrse &k ctarrier

instruction to throttle power of at |east one

R tary reverse link carrier conprises: throttle one

or nore pihtdile et LAREIR 0vRAEA ShffhePor bid primary reverse
secondary carrier; throttle power for one or nore data

chanbie casperensil deraisswélivientpoven daplifierdieeileom emle at least one
thr 0&2&41 &t@%\’x\ﬁxrol El% 8t Av?e%%gs s f@r‘(’)ﬁfﬁﬁ: ogv(pg 212 nel on

sai d second secondary carrier- t erm nal
accor di ngthta@tl€ loaé wr mortMoe e pil@aind dansthianaél guowdr® until there is
thrott]l e power of at |east one secondary reverse |ink

car r {EYCIER5AM98®: throttle one or nore pilot and data
channel powers on a first secondary carrier; throttle
power for one or nore of data channel powers on a

1& ec oAdnsws tordbmoytliogpower gveh p odvielse linbyveomprizingat | east

one overhe CtFaQtﬁLel on sa{?d sec nd%‘i.econ:ji%é\%t carrier;
and WRYEP o8 PR t PAVET T On PO toh FEicTeat PoRgs 1 @ power
arppliffg@ry reverse link carrier conprises: throttle power

for at |east one overhead channel on said primry
reverse link carrier until there is sufficient power

Ak I d .
BSRS89 e

cdnliprizing £meas for thiditlihgWneton éndpé bedrhénddhdadcts @i et is sufficient
owers until there is sufficient headroom 18. A neans
PGV aplEter | headropawer thyy ghurality f epverhoad phanredibps dpey throttled
d@vgreans for throttling power to provide sufficient
headroom for a power anplifier.

20.  The means for throttling power over a reverse link according to claim 18, further
comprising a means for throttling power over said reverse link having a single carrier,
comprising:

a means for throttling power for at least one overhead channel on said reverse
link carrier until there is sufficient power amplifier headroom or the at least one data
rate control channel power has been throttled down; and

a means for throttling one or more of the pilot and data channel powers until

there is sufficient headroom.

21.  The means for throttling power over a reverse link according to claim 18,
wherein said means for throttling power to provide sufficient headroom for said power
amplifier further comprises a means for throttling power over said reverse link having a

single carrier in a following sequence, comprising:



19. The nmeans for throttling power over a reverse |ink

according to claim 18, further conprising a neans for
w0 koen1198g one or nore over head channel s unt i PCT/082086/027968

is sufficient power anplifier headroomor the

plurality of overhead channglss has been throttled

down. 20. The neans for throttling power over a

reverse link according to claim 18, further conprising

a nmeamseans fort frastlingi ; gate apice pafrok ghaamelepere dqwmie a default
ving a single carrier, conprising: a nmeans for

ottling power for at |east one overhead channel on

sai da messas $& thidtlingagowee forimt lehsttonerdata mtesediftiot icemtnel on said

power anplifier headroom or the at Ieasé one datﬁﬁraie
reyevse figk camish Hatil themds SHHSIeRERY ¢ yLiticE BeadeRm oLy aj least one

' .he pil ot and data

AR c{)ﬁlé)oltcﬂﬁrﬁltef bt H0 B BRI Bl

channel” powers u ere 1s sufficrent headroom 21. _
The awadss tar thiditlimitpavwey fpomeleassoae aaknmviedgneertichknnel on said

according to clajm 18, wherein said.peans for .
rqvm.;ssthplkic%@eﬁ Bg\%l.rth?rs 1%)§Lg¥;\€:}8%t [Igoeisfef ia}a)!pgﬁgrakﬁéxg@rogb% spigl at least one
a8 IRRWRNt AFRhéiToSer haY BaR b AMAdoSAS ikl Means f or

throttlm ng power ‘over said reverse link having a
si ngheneas forethratfling dnel drawpnapf $heynidelc datacisipise §itp ddicator and

ns for throttling,a data [ xr el
SBORBR 80R B cheraLpy e JufEE T SRR LR nERARE, | g
power for at |east one data rate control channel on
said reverse |ink carrier until there is sufficient h
2BoweThe misians fos thintshieg BOWSTAIer hEevarse liakarcqsdme 4o plaim 48 further
e r W o & Sarriers,
PRy sTRRR b BNhe BORCPER chlh Sl SRRt Ne SullRR Surers
comgrigiak: on said reverse link carrier until there is
sufficient power anplifi eadroom or, said at..l.east
one ACTSIOMSALRBHEE RYFHAI e REeONIRR oY ol th liens and
down:, s forTRdREing gswém%ﬂmﬂg r&esedinkBakeerof the
.pilot, data, reversSe rate indicator and said data
source control channel powers until there is

uf fi.ci ent headroom. 22. The mnean rt i - .
BovortsyBrera PEBREUE i el df Ryt HHEARAE o claim 10,
WHeEdih @ ki dCERIH BbRJoviBad RBahls Edinpidel iong opawee of vier following
said reverse link having multiple carriers,

chamnsis: idat: sonrcrwanEokclnchraAal? rafCHER Fhagnels an pelgetviedgment
c?\ﬁr?noe?,tealcp?ﬁg A M LN Sy SRR LR chAg). @ means for

r
ng power of a primary reverse |link carrier

24.  The means for throttling power over a reverse link according to claim 19, further

comprising a means for throttling at least one traffic channel.

25.  The means for throttling power over a reverse link according to claim 19, further

comprising a means for throttling at least one pilot channel.

26.  The means for throttling power over a reverse link according to claim 19, further
comprising a means for throttling at least one traffic channel and at least one pilot

channel.



23. The nmeans for throttling power over a reverse |ink

according to claim 19, wherein said one or nore
w@@rkerass channel s conpri ses one or nore of theCT/US2006/027968

foll owi ng channels: a data source control channel, a

data rate control channel, ama acknow edgnent channel,

a pilot channel and a reverse rate indicator channel.

4. The mean throttlin ower ove reverse |ink
e ol AenD Toi DTS PPUFE B GRSIAG oReuts 1 GRim 22
wh&teRl dalid Radd fdraRRk1iRR PoleRbf hClealiaRakeorkfry f@@r@rsg%ﬁscamer

for throttling power over a reverse |ink accordlng
CoPpRyisAs:19, further corrpr|S| ng a means for throttli ng at

| eas hannel The ans for throttl

pones 508 ' ProBPROOR ar Shre Scn I Bl hiveSe role dicator
clatimdlpewegsonpri sing a neans for throttling at |east one
traffic channel and at | east one pilot channel.27. The
means for throttling power over a reverse |ink

cc

2 orf Pl 1 i pPEL B 23 0erP R debbigine o claim 22,
whérain saat mears foo ppmding sufficitanhsadiem o 2id powg amstifif further

re of pil a ad reverse rate indicator
co%ﬁ%]negr&lﬁr gxro r{gr ethng RAWer oh @t lﬁgﬁ;\,@pe secondary
reQMEE 1iak QMR Rk %Kldaﬁq@él{sdfo? ghfo@chﬁ% HoWeL Bf 2 m}?g?ﬂygrev%se link

said means for providing sufficient headroo
cagiasber anplifier further conprises neans for throttling
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ocoERY Al ekl R iheoDlpd BEFEn S akast 378 sndfanyppyerse tink
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wherein said neans for throttling power of at | east

one &EEFRY ATy threiingseng phkngse of | ilot.céatpr anskteverse rate indicator

Chtaﬂﬁéyg,g}wgﬁgmgpwer in a follow ng sequence: a neans for
Ing one or nore of pilot, data, and reverse

r at ewharelinc setid rmedna nfoe | thmﬂmgspov@aidoﬁ/vlaepmmrys 8dv@rsBERMlS carrier
for. throttlln rimary reverse link carrier

comptises Lrutingn Ffrh%‘ g Wé\”gg FPAURECS ol | owi ng sequence:
a neans fpkehky %rtthf&@lng D843 sSOME %%nﬁ’@lnél{aﬂhﬁﬁ%%ﬁ?%own to a

power down to a default level; a neans for t
povedefaudtlewl; | east one data rate control channel on
said reve 58 ere i g suffi

power anpt] ?nérfghglgc%ﬁ%lgﬁﬁ%\?zgr&ﬂéat 168St Oné dat3 Tate controq channel on
said reverse link carrier until there is sufficient power amplifier headroom or the
at least one data rate control channel power has been throttled down;

a means for throttling power for at least one acknowledgment channel on
said reverse link carrier until there is sufficient power amplifier headroom or
said at least one acknowledgment channel power has been throttled down; and

a means for throttling one or more of the pilot, data, reverse rate
indicator and said data source control channel powers until there is sufficient

headroom:.

29.  The means for throttling power over a reverse link according to claim 22,
wherein said means for throttling power of at least one secondary reverse link carrier
comprises:

a means for throttling one or more of pilot and data channel powers.



at | east one data rate control channel power has been
throttled down; a neans for throttling power for at
wo e@gn1ese acknowl edgnment channel on sai d revePGEUR100&027968
carrier until there is sufficient power anplifier
headroom or said at |east omg acknow edgnent channel
power has been throttled down; and a neans for
throttling one or nore of the pilot, data, reverse
rate indi cator and said data source control channel
30VOVET e Wiahd f&xhﬁ{r&tlh?g ngéﬂ 6l &ns [Bea %9121- &igin@% claim 22,
means for throttling power over a reversé 1
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for throttling power over a reverse |ink according to
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throtnll d_down &g Jreans for throttling one or nore
of tHe pITe l(ssgﬁgle p%a CHHEfnel powers until there is

suffl ci ent headroom 31. The neans for throttling
ower over a reverse |link according to claim 22,
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a means for throttling power for one or more of the data and reverse rate
indicator channel powers on said second secondary carrier until there is sufficient power
amplifier headroom or the data and reverse rate indicator channel powers have been
throttled down;

a means for throttling power for at least one data rate control channel on said
second secondary carrier until there is sufficient power amplifier headroom or the at
least one data rate control channel power has been throttled down;

a means for throttling power for at least one acknowledgement channel on said
second secondary carrier until there is sufficient power amplifier headroom or the
acknowledgement channel power has been throttled down; and

a means for throttling power for at least one pilot channel and said data source

control channel on said second secondary carrier until there is sufficient power amplifier



anplifier headroomor the data and reverse rate
i ndi cat or channel powers have been throttled down; a
wore@n®118¢ throttling power for at | east one dBCHUSHDE027968
control channel on said second secondary carrier until
there is sufficient power amglifier headroom or the at
| east one data rate control channel power has been
hgr ttIe down asf r.throttlin ovver or at
PEROT Gride Uﬁﬁ%mgﬁ i iRe AR ercD o ers have been
thERg&Id@Ryy carrier until there is suff|C|ent power
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wherein said means for throttling power of a primary reverse link carrier
comprises throttling power in the following sequence:

means for throttling a data source control channel power down to a
default level;

a means for throttling power for at least one data rate control channel on
said primary reverse link carrier until there is sufficient power amplifier
headroom or the at least one data rate control channel power has been throttled
down;

a means for throttling power for at least one acknowledgment channel on
said primary reverse link carrier until there is sufficient power amplifier
headroom or said at least one acknowledgment channel power has been throttled

down; and



conprises throttling power in the foll ow ng sequence:
means for throttling a data source control channel
wpoweniwewn to a default |evel; a nmeans for thror/Uk100g027968
power for at |east one data rate control channel on
said primary reverse link cairier until there is
sufficient power anplifier headroomor the at | east
one data rate control channel power has been throttled
down; a neaneans ofor tthiasiling | eng poweeref ofr thet piletaatagfeverse rate
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34. The neans for throttlin ower over a,reverse |ink
accopdnegs £ drofflingpowesder %i lga% &g yedirad plgnnel on said second
S%C!%gérglciﬂrl]igr_pomer of at.least one secondary reverse
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WHEFAN 924 YndeR§ FoethrotBin@Ber foffat 1dAEObd sedbndeyesvetserlinkt carrier
| east one overhead channel on said second

comprises:

a means for throttling one or more pilot and data channel powers on a first
secondary carrier;

a means for throttling power for one or more of data channel powers on a second
secondary carrier;

a means for throttling power for at least one overhead channel on said second
secondary carrier; and

wherein said means for throttling power of a primary reverse link carrier
comprises:

a means for throttling power for at least one overhead channel on said
primary reverse link carrier until there is sufficient power amplifier headroom or
the at least one data rate control channel power has been throttled down; and

a means for throttling one or more of the pilot and data channel powers

until there is sufficient headroom.

35. A method of throttling power over a reverse link, comprising the step of:

throttling power to provide sufficient headroom for a power amplifier.



secondary carrier; and wherein said neans for

throttling power of a primary reverse link carrier
w@eopioi®es: a neans for throttling power for apCl/@8mm6/027968

one overhead channel on said primary reverse |ink

carrier until there is suffig ent power anplifier

headroom or the at | east one data rate control channe

power has been throttled down; and a neans for

throttling one or nore of the pilot and data channe
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throttling a data source control channel power down to a default level;

throttling power for at least one data rate control channel on said reverse link
carrier until there is sufficient power amplifier headroom or the at least one data rate
control channel power has been throttled down;

throttling power for at least one acknowledgment channel on said reverse link
carrier until there is sufficient power amplifier headroom or said at least one
acknowledgment channel power has been throttled down; and

throttling one or more of the pilot, data, reverse rate indicator and said data

source control channel powers until there is sufficient headroom.

39. The method of throttling power over a reverse link according to claim 35,

wherein said step of throttling power to provide sufficient headroom for a power



control channel power has been throttled down;

throttling power for at |east one acknow edgnent

W@ b@mnel9son said reverse link carrier until theCEUB®06/027968
sufficient power anplifier headroomor said at |east

one acknow edgment channel pgger has been throttled

down; and throttling one or nbre of the pilot, data,
reverse rate indicator and said data source control

opplifiee furfhsteemspises ithrottheg power oyef 4 fevesatinkdading omltiFe carriers,
ngﬁjﬂ@}gl?%g tglgs (%fhr ottling power over a reverse |link

accor di'ng Yoot ai
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powe rihtottlipg puiveieo s idakicorentcdhdad 0 odrkd Bk éarrier; and
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a re\}g‘i" ng PARCIHA\A RNy ITeYepiedinkznattiasr s, conpri si ng
the steps of: throttling power of at |east one
secondary reverse link carrier; and throttling power
49 a Thei mathpdrefvénetding phweaovdred revbse Thie aBdiRg & claim 36,
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data_source control channel, a data rate Controf
cafnigh @ pilohphansrlrod aogveremtateindicar channpl. | ot  channel
and a reverse rate indicator channel. 4 1. The nethod
of throttling power over a reverse link according to

4d| ai MhdGpethot sfbfottiAEPOWSt B atréWeddel thikN@c@idid 8B 1aiBMS, further
traffic channel. 42. The nmethod of throttling power

CBWBFSHE8T everse |ink according to claim36, further

CoMif iR §EasP b % tling at |east one pil ot
channel . % Tse ﬁﬁ?ﬁ%g%gﬂr}%'rottl i ng power over a

reverse link according to claim 36, further conprising
4Ehe zfﬁjep glf%:d%fg ottﬁ.l [ ng at | east one traffic channel
And at™®"E4% FORHPS POWRLONTE P revgrse lipkacepidngdo gfaim 36, further

cbhpgatibl RGtgoyer over a reverse |link according to
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I eastthf@ﬁfé“&@dwtjam%@ii@@b&ml.I ink carrier conprises:
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rate indi cator channel powers. 45. The met hod of

48 hr offhk infeghqaasielirofURE pawEEHRE & SevietsKinRGEESHinddo tRim 36, further
claim 39, wherein said steps to provide sufficient

CHBRETBS FerstiP ai d power anplifier further

throttling at least one traffic channel and at least one pilot channel.

44.  The method of throttling power over a reverse link according to claim 39,
wherein said step of throttling power of at least one secondary reverse link carrier
comprises:

throttling one or more of pilot, data, and reverse rate indicator channel powers.

45.  The method of throttling power over a reverse link according to claim 39,
wherein said steps to provide sufficient headroom for said power amplifier further
comprises throttling power of said at least one secondary reverse link carrier before
throttling power of said primary reverse link carrier,

wherein said step of throttling power of at least one secondary reverse link

carrier comprises throttling power in a following sequence:



conprises throttling power of said at |east one
secondary reverse link carrier before throttling power
woRosaispri mary reverse link carrier, wherei nPEHUS2006/027968

step of throttling power of at |east one secondary

reverse link carrier conprisgs throttling power in a

foll ow ng sequence:throttling one or nore of pilot,

data, and reverse rate _indjcator channel powers; and

wher ©roftigg eer éEOTSfOftHJ\letanai, ﬁ@d FORESE r8ie ladlﬁ?tphﬁha}mel powers;
meverse l'ink carrier conprises throttling power in the

ol l owi ng sequence: throttling a data source control
c hanwbérejposait stefpohthrattlmgdeivan bof alpeivelry raviersetlinkicagier comprises

hgo r for at l?%ig one data rate control channel on

LRI ROVET Seinp IAROWAE SPRETE Nt i | there is sufficient
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control channel” power has been throttled down;

t hrot t | i ndrgstingr power far al lezst pnodaia sk nowitad ghanmet on said reverse
chanpel on_sai everse.l.ink carrier.until, there is
sur g etfen il A Sl S ntp e bhRlinH datsgolt o g 3 least one
one @k ReMtaaeIeninnehgsWe hapbasrthidvitedaiavh;t hrottl ed
down; and throttling one or nore of the pilot, data

reverse r Qg peNeoron Al least Prgareknewindgment shamel on said
chan r WP re J.& i.Cl 1 46. .
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accoledsitge bckmivdedpnidt chdnaelgiowes Abdbeehalrotiedtdomat bikd ng

- power of %t | east one secofn ary reverse link carrier
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conpr i sesMeHS: 16 Hgm8He b B2, eYegte Aifdingigatgr and said

changgh sQev¥eEshrof Zhanﬁ@lepd%&@ﬂgﬂ%er& B QRffidit M B RRVED.
over a reverse link according to claim 39, wherein:

said step of throttling power of at |east one

AR B S B S SRS PSRRI clam 9,

whbemebdid Sedpdos tigpitiodg HBwer bf ah (eapOVRE s@fondaf! led@EY link carrier
reverse link carrier conprises: throttling power for

CHPPIEHst one over head channel on said primary reverse

i nk [ ' ' fElci wer anplifier
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wherein:
said step of throttling power of at least one secondary reverse link carrier
comprises throttling one or more of pilot and data channel powers; and
wherein said step of throttling power of a primary reverse link carrier comprises:
throttling power for at least one overhead channel on said primary
reverse link carrier until there is sufficient power amplifier headroom or the at
least one data rate control channel power has been throttled down; and
throttling one or more of the pilot and data channel powers until there is

sufficient headroom.

48.  The method of throttling power over a reverse link according to claim 39,
wherein said step of throttling power of at least one secondary reverse link carrier

comprises:



48. The nethod of throttling power over a reverse |ink

according to claim 39, wherein said step of throttling
w@owen1184 at | east one secondary reverse |ink PEF/UB®06/027968

conprises:throttling one or nore of pilot, data, and

reverse rate indicator chann powers on a first

secondary carrier; throttling power for a data source

control down to a default |level on a second secondary

car r i thrattlingrome tdrinngye pd\pilot, fdata, ené reverseone inflichtoe chaal powers
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\jvl!?e%i%aga% iﬁs@r%@ggrlls to throttle power to provide sufficient headroom for said
power amplifier comprises throttling power of said at least one secondary reverse link
carrier before throttling power of said primary reverse link can‘ier,'

wherein said step of throttling power of at least one secondary reverse link
carrier comprises throttling power in a following sequence;

throttling one or more of pilot, data, and reverse rate indicator channel powers
on a first secondary carrier;

throttling power for a data source channel on a second secondary carrier;

throttling power for one or more of the data and reverse rate indicator channel
powers on said second secondary carrier;

throttling power for at least one data rate control channel on said second

secondary carrier;



powers on said second secondary carrier; throttling
power for at |east one data rate control channel on
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The RERHSGRE POSrol el B RERaRILbER s Blishowariani.
according to claim35, wherein said step of throttling
gomer of at | east one secondary reverse link carrier
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throttling one or more pilot and data channel powers on a first secondary carrier;
throttling power for one or more data channel powers on a second secondary
carrier; and

throttling power for at least one overhead channel on said second secondary

carrier.

51.  The method of throttling power over a reverse link according to claim 35,
wherein said step of throttling power of at least one secondary reverse link carrier
comprises:

throttling one or more pilot and data channel powers on a first secondary carrier;

throttling power for one or more of data channel powers on a second secondary
carrier;

throttling power for at least one overhead channel on said second secondary

carrier; and



carrier; throttling power for at |east one overhead

channel on said second secondary carrier; andwherein
wa@aiod/ostoep of throttling power of a prinmary reRET/E82006/027968
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is suffic
reverse link carrier until there is sufficient power amplifier headroom or the at
Jeast one data rate control channel power has been throttled down; and

throttling one or more of the pilot and data channel powers until there is

sufficient headroom.



