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[ 0003] Conmuni cation systens 100 nay use a single carrier frequency
or nultiple carrier frequencies. In wireless communi cation systens
100, the Glaimaf Bribritykundef 8530.8.C. §810muni cati ons from t he access

net (AN) 0 to,.the stat 1 cess term pnal 106),
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station, a nohile station or. a subscriber station. Al so, the access

terni nal YRR 1565 Arpficpéionbpi PY/700.53% Alecofy Y3, 20(éa@nd|arsaagneﬁ}et9 the
I ncor por ak@gie AedebLiriMerdby TREs P intSpbiafld b r@fgféﬁ&g}e%éin. An exanpl e of

a cellular conmunication system 100 1s shown I n | A where
reference nunerals 102A to 102G refer to cells, reference nunerals
160A to 160G refer to base stati Q%‘% ference nuneral s 106A to
106G refer to access termnals. h%o 6 € communi cati on system 100
may be aXidde division nmultiple access (CDMVRA) system having a high
dat Ate (H Qverl.a ecified in
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ATs 106 cmmtﬂmmatsqrssyemnsb@ndwe @Iﬁectﬂbellfatdrev&ﬁearrﬂ(@efer thasay 120
includes nmultiple sectors, wherein each sector provides at |east one
channel . A channel is defined as the set of conmunication |inks for
transm sBaekgronadween the AN 120 and the ATs 106 within a given
fre uency assignnment. A channel consists of a forward |ink and a
revaP@aTT i nk. COPBEHion SEeamPes) gBa0ws/ "021719]68631123f frequency or multiple

carrier frequencies. In wireless communication systems 100, the forward link refers to
communications from the access network (AN) 120 to the remote station 106 (or access
terminal 106), while reverse link refers to communications from the remote station 106
to the network 120. (The AT 106 is also known as a remote station, a mobile station or
a subscriber station. Also, the access terminal (AT) 106, may be mobile or stationary).
Each link may incorporate a different number of carrier frequencies. An 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.

[0004] The communication systém 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
communicatiqn 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.



[ 0005) A high data rate subscriber station 106 may conmuni cate with
one or nore HDR base stations 160, referred to herein as nodem pool
transceivers gl\/PTs 160 via an air interface. An access termnal 106
transmits ahQ?P%@eEP¥%es data packets through one or mor @GHIERMOBEEES
transceivers 160 to an HDR base station controller 130, referred to
herein as a nodem pool controller (NPC)2 130. Mbdem pool transceivers
160 and nodem pool controllers 130 are parts of the access network
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station controller 130 can be used to Brow de an “interTace between a

net wor k 104CTERENIgHES Braghst avirdass chemed s pupeghda twiraslugironel, for example
geogr aphi cy&89E8L: oJiRr S pl I station,.160
is shown. 'Lll'%]g@ 1geoo r ap(ﬁ?(% fﬁgg{:%)ﬁg‘éi s&gg‘?%?ﬂ?ef’%é%@&agegfFﬁtb% agﬁaolf Per
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serve all tations 106 i.n.its.respective cell. | one
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communications system. A base station controller 130 can be used to provide an
interface between a network 104 and all base stations 160 dispersed throughout a
geographic region. For ease of explanation, only one base station 160 is shown. The
geographic region is generally subdivided into smaller regions known as cells 102.
Each base station 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.



station controller 130. WO 2007/011984 PCT/US2006/ 027968 3 [0007]
Modem communi cations systens are designed to allow nultiple users to
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stations 19/6°aCHAECTGBAL RasAISRLY] towblemdamrdde;uahadoﬁ erVitdli Thid Bhroach
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to the communications systems supporting users with multiple channel capability. In addition
to limiting the transmission power of the user, the allocated power should be balanced

between the multiple channels in a way that optimizes performance.
[0009] A power control system can be employed to reduce mutual interference between
the multiple subscriber stations 106. The power control system can be used to limit the
transmission power over both the forward and reverse links to achieve a desired quality
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.

[0010] 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



forward |ink. [0010] The reverse link transm ssion power is typically
controlled with two power control |oops. The first power control
| oop is an | oop. The open control loop is designed to
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sone CDMA communj cati ons systems the reverse |ink waveformincl udes
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station 160, ABAnAsdpipbi, RAARNRPCURSA dYinidAg 1@?&)@1&& @ tHeObkBBer Pition

coherent denpdul ation of the voice and data t hese systens, the
open and &Powagcreansithoteverspbnk ansmirsionpedet o control the reverse
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an opti nal v(htcﬁiu’ﬁd dath GefpideOto cizalmne IstatiOWED atichh ipilot channel used by the base
station 160 for coherent demodulation of the voice and data. In these systems, the open
and closed control loops can be used to control the reverse link power of the pilot
channel. In order to optimize performance, the power of the pilot channel can then be
balanced with the power of the traffic channel. Specifically, each channel can be spread
with a unique orthogonal code generated by using Walsh functions. A gain can then be
applied to the traffic channel in order to maintain an optimal traffic to pilot channel
power ratio.

[0013] This pririciple can be extended to additional channels in the reverse link
waveform. In CDMA communications systems with a varjable 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



[0013] This principle can be extended to additional channels in the
reverse link waveform In CDVA comrunications systens with a
variable data rate, for exanple, a data rate control (DRC) channel
cont ai ni ng V8O BE'HE%sage is general |y supported by the PCI(IERYE/0279¢8K
transm ssion. In the variable data rate node, the data rate of the
forward link transmssion is dictated By the DRC nessage. The DRC
nessage is typically based on a carrier-to-interference (C1)
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called "3 sup.rd Ceneration Partnership Project." [0014 n
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vi ew of the ove, escribed features of the present 1nvention
general | y trewdnztier. t o one or nore inproved systens, methods and/ or
apparatuses for comuni cation speech. [0016] |In one enbodi nent, the
patent application conprises an access termnal, conprising a
processing unit, a menor FUNMMARY QFCHABANVEINTION he processing unit,
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carrier angssbitd breGRifdre Imppedddysens, myhelseint/or Sfpiathtiseafs Gbimunication
circuitry is operably connected to the processing unit, and a
throttle c&PfEFbI  unit operably connected to the power anplifier,

adapt ggh1kp t hr ot loge RONRIGirhc PHRY b&€nt application comprises an access terminal,
comprising a processing unit, a memory operably connected to the processing unit, a
receive circuitry operably connected to the processing unit, a transmit circuitry having a
power amplifier (PA) used in both single carrier and multi-carrier operations, wherein
said transmit circuitry is operably connected to the processing unit, and a throttle control
unit operably connected to the power amplifier, adapted to throttle power to provide
sufficient headroom for the power amplifier.

[0017] 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 least
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



sufficient headroom for the power anplifier. [0017] In another

enbodi nent, the throttle control unit is further adapted to throttle
power over a reverse link having a single carrier, conprising the
steps of t MO PH® data source control (DSC) channelpcﬁﬂ{/ﬁ?“@%ﬂﬂﬁ
to a.default level, throttling power for at |east one ARC channel on
the primary reverse link (RL) carrier uBtil there is sufficient PA
headroom or the DRC power has been throttled down, throttling power
for at | easpilotpdeta AGKrekesnate tidicatoe (RRENEHayinéleNBIeEE uhiinNkhefAls’ bfficient
until there ?Iﬁr%i sufficient PA headroomor the ACK power has been
throttled dBWH™%hd throttling one or nore of the WD 2007/ 011984
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secondary caferih@tatort dhafhdl lpoWersURe @ikt BeERIaRS cAfG, thediRe R of GRS Sehe
rate indi ca& or channel powers on a second secondary carrier,
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si nplifiedchuiseti onal bl ock di agram of an exenpl ary subscri ber
station adapted for operation in a CDVMA conmmuni cations systeny [0021]
FIG 2 is one exanple of a comuni cation system supporting high data

rate . BRIEF DESCRIPTION OF THE DRAWINGS
[0019] FIG. 1A is a diagram of a cellular communication system;
[0020] FIG. 1B is a simplified functional block diagram of an exemplary subscriber

station adapted for operation in a CDMA communications system;

[0021] FIG. 2 is one example of a communication system supporting high data rate
(HDR) transmissions and adapted for scheduling transmissions to multiple users;

[0022] FIG. 3 is a functional block diagram of an exemplary subscriber station adapted
for operation in a CDMA communication system;

[0023] FIG. 4 is a functional block diagram of an exemplary transmitter gain control
and transmitter from the subscriber station of FIG. 1B;

[0024] FIG. 5 is a flow chart illustrating a back off method implemented by the

transmitter gain control of FIG. 4;

[0025] FIG. 6 is a flow chart illustrating an alternative back off method implemented by
the transmitter gain control of FIG. 4;



(HDR) transm ssions and adapted for scheduling transm ssions to
mul tiple users; [0022] FIG 3 is a functional block diagramof an

exenpl ary ri station adapted for operation in a CDVA
comuni cat ﬁ’%%@;@%@#ﬁ [0023] FIG 4 is a functional bl od€THSIYPAMOk
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TXT2P <TXTZRW rio fappovedr] anRplifparif rensyitting all DRC and ACK channels on primary
reverse link carrier and the PA headroom is not sufficient;

[0033] FIG. 14 is a flowchart disclosing steps executed to reduce the transmit powers
input to a power amplifier where the number of assigned reverse link RL carriers is
greater than 1 and TxT2P < TxT2Pmin for all RL carriers;

[0034] FIG. 15 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;

[0035] 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;

[0036] 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;

[0037] FIG. 18 is an example of a WCDMA protocol structure known in the art;
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[0044] FIG. 25 is a functional block diagram illustrating the means for reducing the
transmit powers input to a power amplifier where the number of assigned reverse link
RL carriers is greater than 1 and TXT2P < TxT2Pmin for all RL carriers;

[0045] FIG. 26 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;

[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] HIG. 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.



RL carriers is greater than I and TxT2P < TxT2Pm n for all RL
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reverse link carrier and the PA headroomis not sufficient; [0046]
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to reduce the gain of one or nore channels.
transmussion power exceeds the power limitations of the user, a systematic back off
procedure may be used to reduce the gain of one or more channels.

[0050] Various aspects of these gain computation techniques will be described in the
context of a CDMA communicati‘ons system, however, those skilled in the art will
appreciate that the techniques for gain computation of multiple channels are likewise
suitable for use in various other 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.

[0051] 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 psendo-random noise (PN) code

that modulates a carrier, and thereby, spreads the spectrum of the si gnal waveform. The



[ 0050] Various aspects of these gain computation techniques will be
described in the context of a CDMA conmuni cations system however,
t hose skill in the art will appreciate that the techni ques for
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is a nessage sent to the AN 120 via the air jnterface In one
- gssociated packet length according to a pred%temdneé %]{ value assignment. The

assignment includes a DRC value specifying a null data rate. In practice, the null data
rate indicates to the AN 120 that the AT 106 is not able to receive data. In one
situation, for example, the quality of the channel is insufficient for the AT 106 to
receive data accurately.

[0053] In operation, the AT 106 may continuously monitor the quality of the channel to
calculate a data rate at which the AT 126 is able to receive a 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.

[0054] 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



enbodi ment, each DRC val ue corresponds to a data rate in kbits/sec
having an associated packet Iength according to a predeterm ned DRC
val ue assignnment. The assignnent includes a DRC val ue specifying a
nul | data r ?%”07/PH9f)4r actice, the null data rate indicatfé3/dS3006REIRN
120 that the AT 106 is not able to receive data. In one situation,
for exanple, the quality of the channellis insufficient for the AT
106 to receive data accurately. [0053] In operation, the AT 106 may
cont i nuouskyeudDdPict & ling e aflerabddivent a DRE ghantlsniitted fegth ahy fehtaststivha
rate at which the AT 126 is able to ceive next .data, packet
transmi ssi &9 infirateatthatghe geeofe GatigR alpg§s éiaR‘?B*%r AsT5EURE 2B 4 oRs; of
t he DRC valiuRipld strdcfian@d th@d to the AN 120 to request a data
transm ssi on. Note that typically data transm ssions are partitioned
into P¥éRlets. THee exaeple @ém mnwacatuparﬁyﬁfm 190 sypr@ting DRy dxapgsmigsigps
function o n&é}ﬁ dat& s'&ﬁécﬁh%ﬂgﬁsﬁgssu{ngQosfhlllt}w @e%lﬁlbtgﬁ@d in?H1802. FIG.
provides the |n ormation he channe schedu er see

bel ow) used is aletided heiebelowe Whestmmnpesificelly, 2 Apse st@ironcb@&and gse station

Ctati ons. 108 Bler EBIREHO S IR iR 5 Binrodio Bt b 596

11 queue. #ichedianghdnaclanciedbiedi 88ntor anidBRGemingnal schedisgi slgedthior dom

any rem)te station .106 indi ates t t r.eno stati 6 1S
Capabr e of "PEEUTAG Gupalt S Rh Tt Top- T rEEn Gt PR ks e
rates.’ [ 00khith@rea @éi&i@@h@teﬁzfal duS QT WHIthCatd RntoShesiraimlfl wa@opetﬂiagar
HDR t ransm ssi ons g egtted for schedul (r]ig transm ssi ons

nul tiple uEa1% ?t%“qnlli deseghupgn the rppete siptiop’s dU6 asfo?lgteélé‘}séﬁnFaéﬁous rate for
her ei nbel Owceivh rd%ta“&a% REGEd L A the mast RaRilP taabived DD sahgl). base service
station controller 130 interface with a packet network interface -
146. Base Sfeavalarrydehbe 691LEROUSID Hpenyt Y SCRPT OREMPETY B &lotsd Lk esprdiimpio
for inple rd fi
commUny cat L e o g et 1t
| engt h of ams@nd/th?@emnﬁamvfmn id trapsmgittoth# glotsdatenati @smb@ecﬁuentttmsMsm@d
to any par t af,l te t

106 agsoci PER R oLRRE ENS PP Rt AEE HRRRCMR SR i 4 °
in the rmstpreraelcemt,ly srletseépaﬁdfrBRCesdhgnaieb Abmrdieg vioc en anniodmwemlt thay
not be contiguous in ti but .ma ur, once every n. slo ng
fo one entdrabRes TeieoF rretvith oot o SiRet i Yordicd, Biedial Jggh L
during a fas@@diatsd@Ithatpaﬁlcﬁllaf&ttaq&dume and the second portion is

transmtted 4 s)ots |at a subsequent tinme. Al so
[0056] In addition, %e channel schec?ule% 132 selects the particular da%/a queue 172 for

transmission. The associated. quantity of data to be transmitted is then retrieved from a

data queue 172 and provided to the channel element 168 for transmission to the remote
station 106 associated with the data queue 172. As discussed below, the channel
scheduler 132 selects the queue 172 for providing the data, which is transmitted in a
following service interval using information including the weight associated with each
of the queues 172. The weight associated with the transmitted queue 172 is then
updated.

[0057] 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



subsequent portions of the packet are transmtted in multiple slots
having a simlar 4 slot ti spread, i.e., 4 slots apart from each

ot her. Acc j an enbodi ment, the instantaneous rate of 1027968
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associated with a particular data queue., [0056] In addition, the
channel schedul er 132 sel ects the partllc,zul ar data queue 172 for ‘
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[ t . ni cation between one or nore base stations
150 and ongH A Rlon SRR UER RBe SERB I nihe SemeiEenEpEmEn: cX55
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processor 141 is infor ()cli of the need to page the renmpte station 6.
Cal | contrSIre’B?tSEtég%iﬁ 41 then directs base statjon 160 to pag;a t he
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data, which is_to be transmtted to a given statio

source 122 6& otf Gesxemplagaembedinpatc R@tthm@trmmﬂklin'knhé‘dfri]taq?clae%referf’ﬁ@Ket
network in iRCEF & i:yes t routes the dat 0 the
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to each bad&»s®itigditea degdation remote station 106 within a predetermined "time slot” (such

as = 1.667 msec). For each data packet, channel element 168 ingerts the necessary

control fields. In the exemplary embodiment, channel element 168 performs a cyclic
redundancy check (CRC) encoding of the data packet and control fields and inserts a set
of code tail bits. The data packet, control fields, CRC parity bits, and code tail bits
comprise a formatted packet. In the exemplary embodiment, channel element 168 then
encodes the formatted packet and interleaves (or reorders) the symbols within the
encoded packet. In the exemplary embodiment, the interleaved packet is covered with a
Walsh code, and spread with the short PNT 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.

[0061] 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)



comuni cation with the target renote station 106. In the exenplary
enbodi nent, each base station 160 maintains a data queue 172, which
stores the data to be transmtted to the renote station 106. [0060]
The data | ¥rUAH# ed i n data packets from data queuePEFHS206/027968
channel elenent 168. In the exenplary enbodi ment, on the forward
link, a "data packet" refers to a quaktity of data which is a

maxi mum of 1024 bits and a quantity of data to be transmtted to a

dest i nati 0n56 emBicet % adsbRad 1k the shéd PHT RAE PRI LoD ld 'debdRredl! With the
(such as 1.667 cosec For each data packet, channel el enent 168

inserts t hgvar]\%‘c‘é)é’?aryhe dulsteds dog ig Provided; e dogedas|2aB ywhishopsaionenthe
channel el grBRb o188 Pshf o@&ssﬁg?ﬂ&'ﬂbﬁs dJn@%‘ B%@@&Ywﬁ HE6 ks gc@RQllg the de—

encodi ng of the data packet and control ds and inserts a

code tail H’itﬁtﬂ:?amlf&»ede@a‘ilag padKeRC Cbmktfﬁlmtwm? elejs decorg datriis yrdylcteé to and

code tail gétgﬁmkcorrprl se a formatted packet. In the exenplary

enbodi nent annel elenent 168 then encodes the formatted packet
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t he renot eto&lfalﬁthIVOlQﬁ th@@hplry ERBodiABM! e DRC information is demodulated in
channel element 168 and provided to a channel scheduler 174 located in the base station
controller 130 or to a channel scheduler 132 located in the base station 160. In a first
exemplary embodiment, the channel scheduler 174 is located in the base station 160. In
an alternate embodiment, the channel scheduler 132 is located in the base station
coniroller 130, and connects to all selector elements 136 within the base station
controller 130.

[0064] 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
majntain 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.



stations 106 preferably transmts a DRC signal to an associ ated base
station 160 at each tinme slot. The DRC signal provides information
to the base station 160, which includes the identity of the renote
station 108"AAYPHE ate at which the renpte station 108CTAISpeY6/027968
receive data fromits associ ated data queue 172. Accordingly,
circuitry at the renote station 106 mthsures the signal strength and
estimates the noise environnent at the renote station 106 to
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control computations.

[0067] The transmitter includes the encoder 259 which typically provides convolution
coding and interleaving of the reverse link traffic channel. The encoded traffic channel
is provided to the modulator 260 where it is spread with a Walsh cover and amplified by
a traffic channel gain (Gr) computed by the transmitter gain control 264. The pilot
channel, DRC channel, and ACK chahnel are also provided to the modulator 260 where
they are each spread with a different Walsh cover and amplified by respective channel
gains (Gp), (Gp), and (G,) computed by the transmitter gain control 264. The channels
are then combined, spread with a long 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.



[ 0066] The RF front end 254 is coupled to the antenna 252. The
receiver portion of the front end 254 downconverts, filters,
anplifies and digitizes a signal received by the antenna 252. The
recei ver chQ?Q?F(ng’S“t he RF front end 254 al so includes &GTAGI0EAPSS
shown) to maxim ze the dynam c range of the digitized signal. The AGC
can be utilized by the transmtter galth control 264 to conpute the
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bl ock_302 for co uting the gains for the pilot, traffic, DRC, and
ACK cH9%Hel s. ﬁ{@nggqlslqm er gain control 264 can be implemented with a variety of

technologies including, by way of example, embedded communications software. The

embedded communications software can be run on a programmable digital signal
processor (DSP). Alternatively, the transmitter gain control 264 can be implemented
with a general purpose processor running a software program, an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof.

[0070] 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



conput ati ons are based on predeterm ned power ratios for the traffic,
DRC and ACK channels with respect to the pilot channel. A feedback

| oop can bg% §%d to reduce the channel gains under power limtin
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tr anslrb‘l()%il on pO {oseci( g’oenetrd? 1(%0?)631 c):(e{nrrbyerrlllsg Vt\cl?rincrement or decrement the current
closed loop esFimate based on the RPC commands recovered from the demodulator 256.
The resultant élosed loop estimate 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).

[0073] 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



capability of the transmitter. The total reverse link transm ssion
power can be conputed by solving the follow ng equation: Tot al

Power =Pi | 0 | Power +10 | ogro (1+PT+43D PD+ PA PA (1 wher e:
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If the data rate is Increase ic to pi'lot channel
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the art wi éﬂam'ieq %gév!aryragc? vﬁmsecaﬁ Be g(?ntvg{tég irﬁ% the linear domain as follows:

PT =1 O(Trafﬁc Power Ratio Value/10)

)
PD _____10(DRC Power Ratio Value/10) (3)
P, =1 O(ACK Power Ratio Value/10) (4)
[0076] The power throttle block 306 is used to reduce the power ratios for the DRC and

ACK channels under power limiting conditions. The power throttle block 306 can
accomplish this by generating values fp and B, and feeding them back to the power and
gain computation block 302 for scaling the DRC and ACK power ratios, respectively.

The DRC and ACK values can be expressed in the linear domain respectively as:

BD =10(~DRCbﬂCk0ff/10) (5)
[0077] 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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stored at t 0”@3‘5‘88 station 160 and transnitted to eachPSEES0F/BEP6S
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computation block 302 exceeds the maximum power capability of the transmitter at the

lowest data rate supported by the communications system, the limiter 304 can be used to
ratchet the closed control loop 312 such that RPC up commands are ignored. This can
be achieved by holding the current closed 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.

[0080] The limiter 304 also enables the power throttle block 306 to implement a "back
off" algorithm to adjust the values Bp and 4 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 fp and Ba 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.



"DRCbackoff" in equation (5) to 1. A2 dB reduction in the ACK to
pil ot channel power ratio can be achieved by setting "ACKbackoff" in
equation (6 Thus, any WD 2007/011984 PCT/ 1TS2006/ 027968 18
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in equation (5) to 2 which will result in a 2 dB reduction in the DRC to pilot channel
ratjo. The back off method remains in the DRC power loop 404 until either the power
throttle block 306 is disabled in step 410 or the DRC value Bp is reduced below the
minimum threshold. Should the DRC value Bp be reduced below the minimum
threshold, then the back off algorithm exits the DRC power gain loop 404 and enters an
ACK power loop 416.
[0083] 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 B, 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



for one or both of the DRC and ACK channels until the "Total Power"
conput ed by the power and gain conputation block is within the

maxi mum power gabl lity of the transmtter. The manner in which the
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Shoul d t hegPRenMaitiese RD be reduced bel ow the m ni num threshold, then

t he back off aITgl?rlthm exits the DRC power gain |oop 404 and enters
an {0085] e exemplary embodiment of the back off method described in connection with

FIG. 5 may be computationally intensive depending on the predetermined power ratios
for the DRC and ACK channels. By way of example, if the predetermined power ratios
for the DRC and ACK channels are each set to the 6 dB maximum, there is a possibility
that 16 passes through the DRC power loop 404 and 10 passes through the ACK power
loop 416 might be required to back off the DRC and ACK power ratios. To reduce the
potential computational complexity, an alternative back off method may be
implemented that computes the DRC value fBp in a single step, and if necessary,
computes the ACK value B4 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+P7+Pp +P4 : 7
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Pa is set to 1 and fed back along with the computed DRC value Bp to the power and gain
computation block 302 in step 512. Conversely, if the DRC value Bp is negative, then
the DRC channel is gated off by setting the DRC value Bp to 0 in step 514.

[0089] 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 5 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 =Ry -1-Pr)/Py4 (10).

[0090] In step 518, the resultant ACK value computation is examined io determine
whether it is positive. If $4>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 O and fed back along with the



that 16 passes through the DRC power |oop 404 and 10 passes through
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[0093] Referring back to FIG. 4, the channel gains computed by the power and gain

computation block 302 can be coupled to the modulator 260. The modulator 260
includes a mixer 316B which is used to spread the encoded traffic channel from the
encoder 259 with a Walsh function. The pilot, DRC and ACK channels are also
provided to mixers 316A, 316C, and 316D, respectively, where 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.



PAis set to 1 and fed back along with the conputed DRC value {3D to
the power and gain conputation block 302 in step 512. Conversely, if
the DRC value PD is negative, then the DRC channel is gated off by
setting th&"OME'AHPHe PD to 0 in step 514. [0089] Once PREUSRAS6/027968
channel is gated off, the ACK val ve RA value can be conputed in step
516. The ACK val ue PA can be conputed BY setting the DRC value ND to
0 and solving for the ACK value RA in equation (8). Wth the DRC
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embodiment, balances capacity with user delay. Application flows are transmitted as
datagrams, which are independent, self-contained messages sent over a network. The
datagram arrival, arrival time, and content are not generally guaranteed. Datagrams
associated with a same application flow may be transmitted by different routes to a
same user. The datagrams are reassembled at the receiver. |

[0097] The cases presented in the present discussion include: i) multi-carrier reverse
link; and ii) multi-carrier forward link and single carrier reverse link, referred to as
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.
[0098] 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



(15). [0093] Referring back to FIG 4, the channel gains conputed by
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conput Q%Ira&ﬁd B Bk -siier B Witk gy geierde(agannetse masle). dheRlepoyeatizoding
The ACGyuR Rl deishgRASHES A d LBt -cdiPfePlules PRGN Wt gqgf i
and gain conputeast igon bl 5ck 3021fcr olm élqeli'a[tglg\g/ﬁlu Eé::L : Olge ,%ti.‘%gﬁfseﬁe]%gga{r%%rs,
schedulseempdiny adcherc piilmagwiabd Heddiffyehechansgls on\eathveardier pappethirboldlin the

fair algorith wherein a.priarity function is defined for each user.
A ex R Or Sfugns ditsleted hie TplgwWing PaeiephmTRS ek i fipwing the sequences

her ei nhigleavbeloheviRhitRiokdiMg poWRELd @Bt SBRYe Ezﬁl‘i@rsi&t&la&%}rﬁﬁr@téoﬁgﬁd&gg of a
requested data rate for a given user, typically a functfon o

f or war dow¢rivalugtaad msly bgulioitted before hreothes earrienorthitwe ! tFor exayhyplatanfaokndwiedge

EFSL " é%@%a&ybgﬁ)ggi?%?% g)ﬁ Ia g?g%;v%}u%ef{;%ursg hrigﬁé%bﬁ&?(} Hlogn%-h%? sli(i. 81%l \{ﬂe OQher
hand, data rate control (DRC) is transmitted for several slots so it may be less valuable. Thus,
DRC may be throttled before ACK. However, since DRC may determine serving sector and rate,
performance above a threshold may be useful. Data source control (DSC) determines the serving
cell so performance above a threshold is also useful.

Single Carrier RL Throttle Rules

[00101] For the single carrier RL power throttle rules (step 3200), if i) the transmit power
level of the AT (TXTpa) is less than or equal to the minimum transmit power level for that AT
(TxTpamin), 1.€., TXTpa < TXTpamin (step 3202) and ii) the AT 106 is PA headroom limited (step
3204), the power is throttled in the following order: i) 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



[ 0096] Transm ssion scheduling in a packet-sw tched system according
to one enbodinent, bal ances capacity with user delay. Application
flows are transmtted as datagrans, which are independent,

sel f-cont ai ned nessages sent over a network. The datagram arrival,
arrival tinme, and content are not genepsal |y guaranteed. Datagrans
associated wth a same application flow may be transmtted by

different routes to a sane user. The datagrans are reassenbl ed at

t he recEINE?]. [ 0097) 33Ws ivthsewmbereleassigted ¢arti¢re op tlesRht> i K ¢hsaiswer is no,
include; i) . multi-c j er ver i nky-and i1) nultigcarrier

For war et SREN S P IR Bityance 1 oS @b P2 G480 then execute
asymret stk 30@4&s thEhP S hpadresth saffRlidn€BLf thd a8 e btsp BROP AWRIs, thh @kéduteNg@ep
rules for the follow ng enbodinents: i) single carrier RL; and ii)

nul ti - carlrh entinpe dafpary prepiead tranyeisdonsst QUIFEbBOVY leveiointallasygnadcasisrs.
the rev i nk r I u i

w th of Rt ormunt Qi Tshar B3R 4R IE AR LEE AL, <308 WEKEE DL O Ffe
t he baseveslicatl ichannb60 Thet execute siepe 3208) ddPAedadrobhr oiffitiem I sheusedet © step

i ndi cat ecreasijn ower t et .power anplifier (PA). 308

constr a?%@g_.s i thenrirebiie agp PP er: copidiefaia {wgp RRFhe: %3%8@_%16%0% aficHirent ower
Channel |098 FGHIEMan ESSRgR R0 cirhier Wlich QBrrdRh £ Rt dINSsALE Bartisrst Hhe answer
primary carrier and which are the secondary carriers.” [0098] In one

enbodi nterstsp ¥08vim np.ntheh exectite stephdt @s@dirotils thelpewall for 0 pikotpodelatazimpnnels on

PA) 30 cated in the transmi circuit 4 of AT 1 can becone
gat Lr at %8 l}ﬁfi‘f‘%l%cafﬁl '“Eﬂﬁ@ﬁ{l?ﬂfoﬁ(%&é?rr S Opﬁé)%]fgqﬁ%‘émit%f)tﬁ? 9?9—0 ‘power to
the PA B08o4ray bar reduaed: t® skbl 3202 89 audihen RRAMEONED BO1BI EUBNPAL RQdRBOM
308 from saturating during operation. [0099] In one enbodi nent, the

secondaiii@e? ifethe paser 0 sele 32 1 istyes. dlepn(axegpte st 32 Fanerfinue dggvase overhead
reduce . ; rLar i In_ thi as t.he
e Pl SR B ALl NP SRNEL e oL G590 e

al | assthgnegkcuevesss? 17, teogrdatecimnhd@rpoiveabn Ale RLAML T pg BN TiBoa ke PE PA
| ess than or equal_to the maximum all owed transmt power for the PA
308.  |'feadmony [irfisicaf- Refurp e Stepadelhi t powers input to the PA 308
exceeds maxi r t el i Te
To6, -t et NEINOG Of VGt EAYE S the Il dgih BEANGAntdE BRLTE b ihe
i mpl emerdneditedriegBe tiemnelamwi plos chdnanhedrsmitrposac hatmssl tadd ¢&d (TxaR2P) Isfless
there is still not enpugh headrogm .th rimary carrier power is

2l S0t HPE o1 Bl GRS TOBY M ars P ER T dpBut s Pt R power atio for
mul ti - ﬁtﬁﬁtrA”? MoE kTt TIPmiW, t B axTub W T.e@PHifhnd B}ﬁh%%gﬂ gaé )sof\wa;e IrhEald'r&ﬁﬁ filted,

FL with a single carrier RL (asymmetric node).

t hr ot t Ithagowenisedrdties] indéesfolgivimgaaderi 8rD3RAINDIRG, -idaACKerivy Biles Dafasand

will bere?e@?e%tquclﬁga\(%’br (tleei).di fferent carriers, -
[00106] It is noted that the DRC, DSC, ACK, RRI, Pilot and Data (or Traffic) are channels
transmitted on the reverse link. The DRC, DSC, ACK, RRI and Pilot are 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



secondary and then primary, and the different channels on each
carrier may be throttled in the order or sequence disclosed in the
fol l ow ng paragraphs. The reason for follow ng the sequences 1isted
bel ow when F@k@:Wﬁb power is that some carriers or ch&GAGIS3006HE379¢Se
considered of a |ower value and may be throttl ed before another
carrier or channel. For exanple, an ac%@omﬁedge (ACK) may be

consi dered of a high value because it is transmtted in one-half

slot. On tlRPOY kel thehavndse ghailvRy batRAB)hadel. ( DRGE dverHehid@BBdFinbls 96bvidy
sever al slots o) |t may. bg) ess val uable. Thus, DRC nay be throttled

bef ore ACKIRIGRHALY ‘hgfﬁﬁ may determ ne serving sector and rate,

per f onemome abOTEusa férhN eshahsle réﬁﬁhep RLUFE:%fdﬂl of dpfaBon, 0\%&9 N és@ﬁts t
(DSC) determ nes t he serving performance above a threshol

i s al so usBymber ofcagies aughe reezprSRhnthanmne@mp@s@t[s e8pORgtriFarode hecause
single car ?ﬂultﬂ:mﬂgm efnarsmgi\érgﬁ%gg (BLEPrx a8 Q) Tyrbpihidy (Emfﬁe reverse
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transmt power level of th I's I'ess than or equa
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< TXTPA, | | fitpnak ) Al 106 1 s
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channel s 0). Fl Il 1 ustrat ,Steps executed in this
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carriers omférheti6h for hl‘P thd phhﬁr}aﬁﬁdf\@écoh@arjﬂ@ameish@rﬂ tIRX L Uil In€ Rof 3982,
is TXTPA < TxTPA, nswer to step 32 t hen

execute sf “f??f’)&’cc‘ir D %%relj% SHEicienb B Reafrops) %fnlﬂbthPngﬂ OHISE ey beey

step 3204 fhgotd@Bdowhens %fécwnels%e@ufﬁ%%%m%Mrb&ﬁethéﬁfsé 3 dneyes hgad
transm ssi ons at current (EOV\EI' evels in all assi gne PI’I ers.

[ 001031 | f AbRePoirs ey the AGK hamelpn e mryerse Hak Vé)(@b@@é( infasmagaoBy all
throttle ofg pRmaPPLR segyﬁﬁeﬁgn&p&?ﬂl%lﬁ unk1 88e @P(t%%gdﬁlggspoc%ﬁﬁ 2} thsd

PA headroon1suff|C|ent the answer to step
execut e st@@u@@@@tPéénmhﬂueOdal@eaﬁﬂipmenmawdmnﬂamﬂﬁdﬂ@wmnﬁihtemﬂhs

current po Suff 01‘%}{%& h‘é&’c{ro ' 'thgnhsqunzf)ltﬁrpg{] ht g §ﬁg\|§§(r:° ﬂge ﬁi‘{t@%ﬁ%gﬁg and

correspon assig carriers
no, then é&&@uhmnshemt&QRDunhhhabﬁd@ﬂﬁ@@npﬁﬁﬂmnior the pilot and data

chann n t i.nformation for all carriers on the
i g?é%!%% i {b S HETOR of FlEo e Repver 6By 3o hei el o
then execuiepsstep 3212, is the PA headroom sufficient? If the answer

to step 3 i s yes, then execute step 3215, continue data and
over head m ssions at current power levels in all assigned

carri@ofo] | T t1g sRRSMOI istiRe AlBRerdt bsidd ﬁ‘ﬁ‘ﬁ f HeShsw

throttle data changel ower on the F&éuntl terg %ﬁT§¥ 2,,,,,? é%z
no, then execute step 202, is TxT2P < TxT2Pmin? If the answer to step 202 is yes, then
execute step 204, is the PA headroom sufficient? If the answer to step 204 is yes, then

execute step 214, continue data and overhead transmissions at current power levels in
all assigned carriers.
FIG. 10

[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



Headroomis sufficient. Return to Step 3200. [00105] In one

enbodi ment, for the single carrier RL power throttle rules, if 1) the
transmtted traffic channel to pilot channel transmt power ratio of
the AT 106 WOXP2P)19%4s | ess than or equal to the m ni nuRCTARRHAIPES
traffic channel to pilot channel transmt power ratio for that AT
106 (TxT2Pmin), i.e., TxT2P 5 TxT2Pmin Zand ii) the AT 106 is PA
headroom limted, the power is throttled in the follow ng order: i)
DSC, ii) DRGe aln!;We)r B Gkep 2060 R JeR! thep%scébu@:néi Q(%Eerc§ R St

(RRI). [00106] It is noted t 1% e (iep SRR Fd B 6 faa
Dat a (or Trfé%rllslf’@fmﬁ?ét%lﬁﬁﬁrf@l“@f letvﬂamﬁ @Sﬁl@aedmrmdn@ Irfelwaxrts‘eeﬂ tostep 206ve
DRC, DSC. AGKo BT eaittheRids00safigodY n ope

embodi nent, there |es or?S pone %OCE a{erhi)ggfgd\gg}%s%b Chﬁm\lf\elll IhthﬁlR&vM}Ig]%
i nf or mat i orcerty iafdsaeikon ﬁlraadll canidi® @nf the EﬁneAftar mm&hrigl nép 2088, rdxecute €Idp
t he ot her hEad B, u hannel s
whi ch provi egl h%%ghg ¥ion ?@ffme 4 (i,tatb Wgﬁtolsé@ ?@%ﬁyﬁ?i SFeGiHe step

secondary F08B¢eontinee dataAhd OVeméHﬂrt&mmdsbmbﬁatQﬂﬁerRBbw@ﬂQ:v@l@@n B @ gned
channel onarevellrge link carri whi ch rowdelnformatlontotgh

AT 106. It TE'%} o?”éﬁe&tﬁasfeptzﬁéAﬁﬁn&éPW SPcHeR $14; thypithe she Bifot Jaata)
channel s armid®RIchaad] shearoed he RICHrds. ReRmYelitprapnel , the reverse
power channel 2007/ 011984 PCT/ US2006/ 027968 26 (RPC) and the
reverse actsvwity bit (RAB) channel. These overhead channel s provide

i nfor npbilan to thgeAhs¥dbo 3{69@19@?; nd M e eQJte QF%%%? '(g(glgl)vﬁ i 1 @f %)sﬁl’re

regl on of qperatijon, where re resents t carrier

the reversd4 i ﬁ%éworassyfﬁwr @I@nwftrstoeﬁﬁ%mﬁb?t fsi Y)‘anﬁtsl:e dGecHesep 1155
mul ti-carrigftidfde adgl rdj.er. T T2Pm.n_on the
reverse | |anlcar ri erﬁggﬁje%eg@édnﬁ% (%’ )cl)so\r%p?gl?en-[xpogv i1 1 |e\(/:e Seﬁlf ml ﬁsélgﬁ?_‘:{]
power is tI¢r@iets. el thanswer td oiep AL ngnorttier exente Istep BF117] thirettlé dRA cBSfhel

headr oom i on_t he R dovvn
to the def ufx’gpﬁevelREtuﬁﬁlt %%?@lsﬁﬁtﬂ2$%n %P}S‘sc%fiﬁ%oé’%‘ﬁtsugﬁl hre

then step 3feptMottl e the DRC power for the DRC s on the reverse I|nk
whi ch carr)uﬁ; lltngrorgi{}; ﬁm far all the primary and secondary carriers
on the FL £ itions occur: i) there is sufficient
PA hedainezim or rrhé riecBRE RN rdlaSarbagRicatMiat

still is not suffjcient PA headroom thglgll st\gf)egﬁ)lﬁ?hr ott %nt tMJEA%K
power for CHECECR: ARUBFE S Bp acerss fterinal d 06 janil tMIa@QtFS&:mrmylal 106 is PA

i nfor mat i oRedd@dondlilited.N€ primary and secondary carriers on the FL

until one of two conditions occur:- i) there 1is sufficient PA
headr 6¥HYr i i) Thete acrypembedimests ferethe mmlthtartiedeado\@N>1): i) what ehs i |

i's 106 is transmitting overhead channels on some secondary RL carriers, and ii) where the

AT 106 is transmitting all overhead channels on the primary reverse link carrier. For
the multi-carrier case (N>1) 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 ttie primary RL carrier, i) throttle one or

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



not sufficient PA headroom then step 4) throttle one or nore of the
Pilot; Data, RRI and DSC channels on the RL until there is

S . ¢
sufficient adroom [00108] In FIGs. 9 and 10, this nethod o ;
throttling VE@@\@WOH(%% esponds to the following steps: FIFEVEH%01Y,
In step 200, is the nunber of assigned carriers on the RL > 1? If the
answer is no, then execute step 202, i< TxT2P 5 TxT2Pnin? If the

i i A headr oom
answer to step 202 is yes, then execute step 204, is the P
suf ficient ?thrqetkt the Falat owst Do chanapls 204hd prigary RIt beefler. 6% €TO! B, $iSRheiibdd

[ ' I's in
continue d ead transm.ssions. at current power |evels i
all assi gng$ }é%gﬁ?%g(g‘%}ﬁ?ﬁew% s[tBH’ffJ OWINEFHBS answer to Step 204 is

i SC power on
no, then execute step 205 (shown in FIG 10), throttie D
RL to default level. Then.execute step 205A, is PA headroom
sufficient? If the answer to step 205A is yes, then execute step
205B, cont ik 1data and overhead transm ssions at current power

————

. . ¥
| evel s r.all channels on the RL carrier which correspond to a
assi gn@hﬂéhr rie %%?(I}fllt’ RECCHITSAPr3208, is thepupdsirofi assiped datrems exthe Rie> 17

i n RL [ carr
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the ansygy, to step 208A is yes, éhen execute step 208B, contlinue
dat a I'altndc(jy‘i‘olver he<i;{‘c:1)I ?Iag%%tgg%gﬁgz 1S ¥sir eR ex¢HiReten 3372} & the PAl headroom
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sufficient? If the answer to step 212 1s yes, eh’e :
conti nue dHRRTHNES 6y dictiwhvkty Rdrmaries3i ons at current power levels in

all assi gnm

[00118] If the answer to step 3223 is no, then execute step 3230 (shown in FIG. 12),
throttle the Pilot and Data channels on the secondary RL carriers with only traffic
channels, and no overhead channels, until there is sufficjent PA headroom or there is no
more power to throttle in the Pilot and Data channels.

[00119] After executing step 3230, execute step 3231, is PA headroom sufficient? If the
answer fo 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



carriers. If the answer to step 212 is no, then execute step 217,
throttle data channel power on the RL until TxT2P = TxT2Pniln or PA
Headroomis sufficient. Return to Step 200. Multicarrier RL Throttle

Rul es [0012Y9 2%PHBUA A ticarrier throttle rules are appli @§T{HSRNOAKTAT
5 TxT,,;,,AT on all RL carriers, N, aSS|gned to the access term nal
106 and the access ternminal 106 is PA 2headroom |inited. [ 00113]

There are two enbodinents for the nulti-carrier case (N>1): i) where
t he AT 106hansels.r afisetecitig ape3d3eackecitaniep3334n0s BAﬂﬁacﬁﬁ@rﬁ RAgEHCentRL If

carriers, nd ii) wh €. is trans g all overhead

channel s o %fr‘i"nﬁ 3#ﬁv‘éry§% tﬁ?%?‘eﬁ‘él? Se8r ﬂ%’% CO“PH%G Hoip 2pd exptheas
case (N>1) tmmﬁmdntset &iﬁeia@@ovlleﬁr 1éveR NS A1l bididi@d oxeERe aohe BANREkSstON3234
sone secondarc}/ RL carriers and where for all "N' RL carriers TXT2P <

TxT2Pni n ald®% & BECHD §teRcHdPobratiie thegrover fer Rijas whannelsr it secendape RRL

pover in tperiéehidvivemed SRITiHMcichannBA, 308 headroomis sufficient:
[0011449%2] For secondary RL carriers (wwth RL traffic only), throttle

Pilotl Dat a AEPFAFREINESHPIAR0.caprutsPandditgisRA beadrdosr Sufﬂglerﬁ‘b r1If the
secondary %sw%la é 's 5353\91 lts hyegv ﬂ{]g ee@cgcutg Q@g r%i’a‘%Ba%ﬂltﬁllﬁe tJa%f dC I})Yejrhgad

throttle the Data cﬁanne e correspon
throttl e oWensovssivms et @mnhwztrd:dva}ammhlﬂ; as&fgnedhcamensyIﬁ thé @mmt toostef 3938

all carrie 0 rottle the Pil ata source
channel s o]rr? gh%:o%eggt%osrtl gzidlil_ hé%ltp? i%8F .OF PRV, ’fhﬁ%‘} a@‘?“ngls HPTPUE an
be rever serd:)zerse%)mmatrime mhemlscgcuRLsteIaBEIGSrA, i PAt hﬁaﬁidohﬁsﬁﬂ&eﬁkf’ npee
of the overhead whi ch car i nfornpti or all carriers on
the FL, and™I'® (\/%e 8%#%6‘1‘]?@@, t&?ﬁ?’éﬁ%(ﬁ?ﬁ’@?@%@ copginyendatd pipdyoygshacad
Pilot and tRaismigivanneksran goRer lebl@Hﬁ)hllPéssi%ﬁéd’ t@Fiers! Nf FhGanshbr 18 @fe%
met hod ofB%tQ]Bg ttli n power corresgonds to the follow ng steps: FlI

11 [00115] lﬁano en é&f‘éeﬁﬁtséﬁps?tzé 0.3brotile the ppwer feuRbet angfDais shapneld

carriers oghhbg nﬁilarfREZamH Nde r@tﬁﬁawerste $oy§sS. then execute step
3220, is TxTPA'<_ TxTPAmn for all RL carriers? [00116] If the

answel0123] st ep I?Zz@el@umam%eﬁﬁveﬁﬁeémkecaﬂ d>3R 21 | transmittieg A breslttrdom
3221n cont hee ALPamRhvede e Bulathd & UEPN (DR dhers gk <
| evel s i n BiTeamis gidyRéchegdnopings siot duffiditre, thanm8eBE fowves trethe FaRdwing ofder
then execyfe; ph8R, 32318 Sutfpcrlgﬁtt | e Data channel power until
[00123] 1) For secondary RL carriers, throttle the Pilot and Data channels on
corresponding RL carrier. 2) For primary RL carrier, throttle one or more overhead
channels. 3) For the primary RL carrier, throttle the Pilot and Data channels.
[00124] In FIGs. 11 and 13, this method of throttling power corresponds to the following
steps:
FIG. 11
[00125] In FIG. 11, execute step 3200, is the number of assigned carriers on the RL > 1?
If yes, then execute step 3220, is TxTpa < TXTpamin 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 3223A, throttle the Pilot and Data

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



TXTPA = TxTPA,,,;,, in all carriers or PA headroomis sufficient.
Then return to step 3200. [00117] If the answer to step 3220 is yes,
t hen execute step 3222, is the PA headroom sufficient? If the answer
to step 3230 WA {hen execute step 3222A, continue BSTAS2046/9p7968
overhead transmi ssions at current power levels in all assigned
carriers. If the answer to step 3222 3% no, then execute step 3223,
are all overhead channels transmtting on the primary RL carrier?

FI G 12 [ O6dffigintl PAtHeedeosver thee iStrepmdZZdvics t6 GhroftiRER 10X $eldt end Dap
3230 (shovvg&i FIG 12), throttle the Pilot and Data channels on the
secondary R 8Friers with only traffic channels, and no overhead
channels, until there is sufficient PA headroomor there is no nore
power to throttle in the Pilot and Data channels. [00119] After
executing step 3230, execute step 3231, is PA headroomsufficient? If
the answepr¢oizstep 3231 is yes, then execute step 3231B, continue
data and overhead transm ssions at current power levels in all

assi gHORA ar r i elNext, ¢xecytp slep A37H; (Sh@N@tHelfiGﬂ@llS Rés headroonheificizme Uf the

step 3231 h condar r

W h over nid ey 75c ¥ o Ao 8 by SR BBRHY, s ERLRI SR
headr oom ofranshessions sit cmmemmo&wepdme}s inallt dmssighed eartierst NE thatasvehaonBeb.
After exec 3231C e ste 231D, i.s PA headroom

Sut 11 ot ene P ls Bl org S5 Yo 5 Rne R Peles 155 s OE R SR heetlep
3231E, cond:hanmm datie mivtarg WL haser éxkan‘ﬁ@s&@l 31165, akediid 5€HB1TOPAL s PA

| evel s in assi ned cgééezers 00 1201 Lf the answer to step 3231D

is no, the eagggggmué denip anspigr i §ieRS1208A s wes R exegiife stsp 3408,

over head cévating Sath0sinds 66@REAr MarBhyiGRRE | @1 Hrdhd po@é&erebaa%am aIsﬁ%?Heﬁl c
WO 2007/ 011984 PCT/ US2006/ 027968 29 channels. After executing step

3232, exectitieerst Kpheamwer ostepR1ReH N isgonihsn pracaiestep 1266, thintileghaspasyert o
step 3234 ﬂo§pmsdndmmh@mwrﬁhég R A8 }re%%mrmbest%a {oand over head
|

transni ssions at current power assi carriers. |f
the alf8d! to sTﬂé}ﬂe@Zledlm@t ribs mufiéqariist dhuottle mle@;ﬁrazmﬁmdtmhant TR e

pover for Bub#bus baniieke @D AES0NaLL R ngLLLELS- Roo¥el ead and

Traffic chann executing s
3238, is PavheaddO6n®4 heddroireiimedf the answer to step 3238 is yes,

cur r ol Bbuer "L RSTR e ol Bl Bt e AT Fotomuind i oo Ml
3238 channels on some secondary RL carriers, where for all “N” RI carriers TxT2P <
TxT2Pmin and the PA headroom 405 is not sufficient, throttle the RL power in the
following order until PA headroom 405 is sufficient:
[00129] 1) For secondary RL carriers (with RL traffic only), throttle the Pilot, Data and
RRI channels on the corresponding RL carrier. 2) For secondary RL carriers (with
DRC, ACK channel 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



is no, then execute step 32205, throttle one or nore overhead
channel's on primary reverse link carrier. Then execute step 32205A,
is PA headroomsufficient? If the answer to step 32205A is yes, then

execute st 3P0 3¥3HHB continue data and overhead  t r ansmiP§3{USAY6/AR7968

current power levels in all assigned carriers. If the answer to step
32205A is no, then execute step 32206, 3lhrottle the power for Pil ot
and Data channels on the primary RL carrier. Next, return to step

3200. [0012&]anfgs of e prlaky REQ:raﬁie?r Il BRI $95! 14"':5‘1dcl%3 fhid #{?tﬂqﬁéd of fhrottling

transmtting all overhead ~ channel's on primary reverse carrier
and for al | POWgr cpespprds 1 fheolewing elegs: Tx TpA < TxTpA, r,;n and PA
headroomis not sufficient, throttle RL power in the follow ng order
until PA headroomis sufficient: [00123] 1) For secondary RL
carriers, throttle the Pilot and Data channels on correspondi ng RL
carrier. 2):f primary RL carrier, throttle one or nore overhead
channel s. the primary RL carrier, throttle the Pilot and Data
channel08130] 00124h HI@. %mutejsiepaam 3he fthiser oehRipdedEartibs @htthd RY >provier

corresponds,to the.fol In FIG 11,
execut e st ep® 33HHT IS y§s’ttﬁeé‘ %gﬂﬁ%Ftegizoaé%ﬁﬁ'?%cﬁ '\{S)g'? F’@%‘ Sorgll Rlpgarpgrs?, 17
I'f yes, thanxanacute step 3220, is TxTPA TxTpA,,,;0 for all RL

carrlerﬁ%\5 3 answer to  step 3220 is yes, then execute step 3222,
is thel lhea HRCANFVSTEP StPR20ris phdheprRIRENe ster 23} howp HDFIGS lﬁbss the

then executpa $efRoda 24Mici®PN I MAE afldfe? S 8¢p 28ET é‘?é’sd thdrPOSTS S grﬁlAat

current power levels in all assigned carrlers he answer t
3222 is no,Cophele duneandt eveshead BRBERUssigne ahlcimevepdvesadiertarinedls ass1gned

transm tting.Qns t e, PLIWRE %, g Z%A rf}:' n%r‘{ﬁf:% g;{eﬁ{ét}gglteﬁgﬁ g&%g? bER el

is yes, then execute step I ot

channel s orpovise uselc OB y RIT2Parin ierB oairtels ooPAVientreant ishaffivsdng Then |
there is VQ%%997@%%%% 4 PCT/ US2006/ 027968 30 sufficient PA headroom
or there is no nor wer to throttle in the Pilot and Data

channels HIG. 913 [00126] Next, execute step 3223C (shown in FIG

.13), “headr msuff|C|ent’> f the answer to step. 3223C is yes,
t hen e e st égc}@z%tﬁef PoMER HER 1% e FXEGHT ﬁ‘@adzzzt isathe fls Seadrromat

current pO\&&ffxckdﬂVE liSthe Andldr 188&H DL 6k FRT thbEEfecutk fsidpM22ANSWRIMLL QatS LEP
overhead transmissions at current power levels in all assigned carriers. If the answer to
step 222 is no, then execute step 223, are all DRC and ACK transmitting on the primary
RL carrier?
FIG. 15

[00133] If the answer to step 223 is no, then execute step 230 (shown in FIG. 15),

throttle the Pilot, Data and RRI channels on the secondary RL carriers with only traffic
channels, but no DRC or ACK channels, until there is sufficient PA headroom or there
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 231A, throttle the
DSC channels on corresponding secondary RL carriers down to default level. 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.



3223C is no, then execute step 31205, throttle the power for one or
nore overhead channels on the primary RL. After executing step
31205, execute step 31205A, is PA headroomsufficient? If the answer
to step 3120BA0781Y¥s, then execute step 31205B, conti RGE/H06/02AS
overhead transm ssions at current power levels in all assigned
carriers. If the answer to step 31205A32 no, then execute step
31206, throttle the power for Pilot and Data channels on the primary

RL. ThEA1341 et ur 11f the ke 3209231 A1 121?& ﬂtdﬂ &Q&t@ﬂg%gjif@rml?tt%hﬁe Data and,
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FIG. 16

[00136] If the answer to step 242 is no, then execute step 2205 (shown in FIG. 16),
throttle the DSC channel power on primary reverse link carrier to a default level. Then
execute step 2205A, 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 22084, is PA headroom sufficient? If the answer to step 2208A is

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



FIG 14 [00131] If the answer to Step 220 is no, then execute step
221 (shown in FIG 14), is the PA headroomsufficient? If the answer
to step 221 is t hen execute step 221A, continue data and

es,
over head tr‘%?l%‘f?lg@blf)%s at current power levels in all a®&Tgiraepe/027968
carriers. If the answer to step 221 is no, then execute step 221B,
throttle Data channel power until TxTZB = TxT2Pmin in all carriers
or PA headroomis sufficient. Then return to step 200. FIG 9

[00132] |f pdveraneisein dlassicapi 22816 IHBS and i@ No QKBCIINEA SE B, Ba2exdcte

the PA headroom. sufficient? |f the answer to step 222 is yes, then
_ exgc ute st esﬁepz%ﬂz H’E‘ﬁﬂ? }P ﬁ?lteDarét %Rg aD%@éP%’é‘%PQWW@@ﬂm Rk carrier.

current povRgxt|eed & stép ol assigned carriers. If the answer to step
222 is ng thXeJn executéeb step 223, are all DRC and ACK transmitting on
the pri’fEyy) RL Feafhg apiti-rrger tpBerp iulg 83se |(N>H hand ifs wemrsniiting tall DR 3ni s
no, then exeekt&ath@P of 3Rinkatd QL rdeMidy %ﬂ}élsgnd s LA ?e\}eg%ylliaxilﬁl, g"%ﬁ?f&

Data and RRI channel s on the” secondary carriers wi'th onh

channel s, bUKT2Ro< DRE25minerd diaheedreomuintriot suffieteat, i throste RILCp&@mdr iRAhe

headr oom Orfofl&lgilhg ox}e?gﬂtﬂ PRLE ARG s‘ltjtgic{cg%m tle inthe Pilot, Data

and RRI channel s rexecuting ste 0, execute step 231, is PA
headr d8PA38Lf f i ci BnFar decondaey Riisveeriers,othsdtedd th23RildtS DUES and MET cHEX@IULE

i t d head transm ssions at_current power
Tevel o in SrorsBRe R Akt B PR Bt reg: drepSe sevndo el
then executlevest EroRRliRe pbiveofok DRAsh® thOBEmERAN YhchAinShfoBR RARLNE]

secondary RL carrier own t efault level. Next, execute step
231AF, ig PATTER S ﬁ@ﬁ?ﬁumfﬁﬁ% eapqWer fipreAGKsispnely o8 ey P adFRE. sagies |

then executvehigt epry2ididMaati6®d Rl Mgt 3n IRAFLY el"h?c\?/t\%g %e{)g;?t%ﬁg%'llﬁﬁf afth

current power, levels in all_ assigned carriers. :
PCT/ USZOBG%??%B“CI%QHP’G’@)‘&‘S’AﬁLPﬁm‘Me answer to step 231AP is no, then

execut ep 23 I . annel s on. the .
seconcgg[;l?/i)]RE ca?1 ﬁﬁlgi' 9\%}1? ﬁgbﬁﬁ%%A@Q %ﬁﬁ%ﬁﬁﬁﬂ) 3& ?%’r% é)ﬁﬁsefc’st?e fQfiopiine
there i s s&fPs:ci ent PA headroomor there is no nore power to throttle
in the Datgygagd RRI channels. After executing step 231C, execute
step 2310, “PA headroom sufficient? If the answer is to step 231D

i s yed00lghen exbrliiGe 9sexeputd 3tbf, 206,08 the Mumbeiedfassigned carriers on the RL > 17 If
yes, then execute step 220, is TxT2P < TxT2Pmin for all RL carrers? If the answer to
step 220 is yes, then execute step 222, is the PA headroom sufficient? If the answer to
step 222 is yes, then execute step 222A, continue data and overhead transmissions at
current power levels in all assigned carriers. If the answer to step 222 is no, then
execute step 223, are all DRC and ACK transmitting on the primary RL carrier? If the -
answer to step 223 is yes, then execute step 223A, throttle the Pilot, Data and RRI
channels on the secondary RL carriers until there is sufficient PA headroom or there is
no more power to throttle in the Pilot, Data and RRI channels.

FIG. 17 |

[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 12054, 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



and overhead transm ssions at current power levels in all assigned
carriers. [00135] If the answer to step 231D is no, then execute step
232, throttle the power for the DRC channels for all secondary RL
carriers. AYP&P78WEHMuting step 232, execute step 234, PSTER2HEAHPFOm
sufficient? If the answer to step 234 is yes, then execute step

234B, continue data and over head transﬁ*55|ons at current power

levels in all assigned carriers. If the answer to step 234 is no,

then executgcteee?3606,t hi@tlé |tBe pheP@WEDRISI off It pAGHKryc RANRAIcH ediry
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238, is PAEIEWHERAT Sl caierson the Yine sty 12Peyproase step i%%ﬁ is

then execupg @aﬁeom%ﬁﬁﬁien@nmﬁ ihB YsviR tRsteN thoBek I?@sa%ehrs&'ﬁslm)@@ | QREmt
current power | evel s in al assli gned carrilers. the answer to st ep

238 is no, datherd @@hwéra@ﬁ@ysxzn@at cuFTPEtROMET {etvels p@a}é pssigned cpierspj If gie
and DSC chapnel %%%gépc Pidé%spsoﬂg' f€n %Zg&'fh?gtre% 13'88 C 5tll§ e ?‘&'Exe for ACK

executing step execute sStep A hea room sufficient?
t he answer cltaonds ep tidgriingryyidls Wmctlvecmrryén@cmatmns&)epll 242iBys QIDW@IBIUGAﬂGT a

o e B AN SRIEHR e G LATh R R BYEL Suhend o5l B0
execut e st spp 22085 {ssyrovthen axdelits step6)208B1 duntihtd @t:ﬁ el m@umnamspmwer

on primary reverse link carrjer .to a defa | evel execut

T eh’ Doosar RESETsrsEa elifrreRadeaRr it e hEve B82S e o
yes, thene@sested 191 @Rhd2Q5E: PIONDERAURR DaidD SO ehamv etk on the primary
transm ssigns at current power |evels in all assigned carriers. |If

t he answer REGagtegpllepgmpmundo 6P 20hen execute step 2206, throttle the

power o243 DRCs FI@ tTh@ufdte¥ednYerboding Bf 6RIATY 106 cRbiiBgl t0Nhd Presdl atent
carriers on_the FL. After executing step 2206, execute step 22

i s PA headtbigitiafin¢ladias transopif Ctr%tr:a%@%ﬁwhﬁfbn&Pé@%b@@me@ry@éw &4ﬁ%n
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current power levels’in’ a signed carriers. e answer to step
2206A is n®j04t R&A cextedunét &AOépDBZO@ntrDhumt 841g mdaanr84fl6r Thla ghuaic
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on the FL. ter execu execu
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execute s 08B, onti nue d ead,transm SSi o

e ant woibodts sery ity Doy 85 el SRS ot sP R dr e o R tpested
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step 2210, throttle Pilot, Data, RRI and DSC channel powers on t

primary RLe;@at,xtpql By the processing unit 302.
[00144] In another embodiment, the above RL power throttling rules disclosed above and

illustrated in FIGs. 8-17, may be used with a WCDMA system, such as release 6 which
contains traffic channels (i.e., voice and data), pilot and overhead channels. The uplink
(which is WCDMA’s version of reverse link) 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
channel (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,



Next, return to step 200. [00137] For the nulti-carrier reverse |ink
case (N>1), and if transmtting all DRC and ACK channels on primary
reverse link carrier and for all "N' reverse link carriers TxT2P <_
TxT2Pni n antP BA7AE&Hr oom i s not sufficient, throttle RLPESNSROF/MTPHEe
foll owi ng order until PA headroomis sufficient: [00138] 1) For
secondary RL carriers, throttle the Pi3%t, Data, and RRl channels on
corresponding RL carrier. 2) For primary RL carrier, throttle the DSC

down {14 aul tThdse6ekkill FRMQY &t QolilacurenBhd kRk ifARES:1ioR ahd @ifgﬁﬁlis BN YoeRL
which carry information for all carriers on the FL. Throttle thé

power for Kersetghneng @y eha yrrapl diferes teehaplogighizod teelmiques. For
i nfornati O&aﬁfﬁiel, Aala, GRELERINS, %Qﬁs,ﬁhfor&?%%{i%@al%,ﬂﬁgf&@c&s,ﬁﬁ%ﬁl

and DSC channel's on primary RL carrier. : _
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TXT2Pmi n fpartidéd, oRinyosmbiretis® tHefeof he answer to step 220 is yes, then
execu ep 2 i st PA droomsuffjcient? If the answer to
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the answer to step 222 is no, then execute step , are a an
ACK t1 ansniEtadiesh %tsﬂeseﬂr hete(P yma e iRRleragned 4s glerironienlagyare ocogpmaer
223 i's yesSsoffWRR)) EXeahliRatoheRf AN TNEREMY Sidshae FiblOinteriphgeANL

Rl
channel s on the secondary RL carriers until there is sufficrent PA
headr oom orr¢wEE @ng goftygrenyirioup disirative comperanise blogks, meodpies.ogircuftstand

and RRI ¢ k@é'ﬁ@%la% bdeh @eschibed Q&)lsféjgl:né}ﬁmll? t«fi'ﬁng % {}Eir%ﬁl%ﬁogﬁﬁgegﬁlgg%%sch

FIG 17), is PA headroom suffici'ent? answer to s (
yes, then fereionelitysiseignpaamied onhiprdueredat aofamae oleperveaupon the particular

tho. answer TP Epa ity EREn ARl ROl o ove BTy MBI B Bie e
DSC power itaplaedna tet ddsexiteld. fuf@dd4RY iNexdyingen®s dbeesh gartiab Applicatidy
he 00 S Bl b e 30 e Rl S5 b o
current pahescopeufths pidiedlihveassd.gned carriers. |f the answer to step
1205A[0i01548]no’ thf%g %o%lgoi{l{xgga%gg 410§CC;I1'/ gggl?s?%c?d%l?egfsgnd circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perfofm the functions described
herein. A general purpose processor may be a microprocessor, but in. the alternative, the
processor may be any conventional processor, controller, microcontroller, 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
miCIOprocessors, 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 mémory (RAM), flash memory, read only memory



34 execute step 1206, throttle the power for DRCs on the primary RL
which carry information for all carriers on the FL. After executing
step 1206, execute step 1206A, is PA headroomsufficient? If the
answer to SYQPOTBHEH is yes, then step 1206B, continue PEE(US2004/§27968
over head transm ssions at current povver | evel s in all assigned
carriers. If the answer to step 1206A3% s no, then execute step 1208,
throttle the power for ACK channels on the primary RL which carry
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di scl osed above and illustrated in FIGs. 8-17, may be use

V\CDI\/A syst BfSPEli R sepercd|thmberemionh Brs, %m&apmgn'fqnafm n%n@hatnmﬂdsto be

(i.e., voi e

Lot ch 1< GEumig 16 dimboBlncts S0n MARRAR i€ 18 et Sordld e UK scope

ded| cat ed phyisiestivith isamineipleg DROMvE @a@tﬁﬁshsch)tsedrlmnimm access channel

dedi a random access channel (RACH),
a de((j;r(%at id conﬁﬁcﬁan%‘&g@%—? and a comon control channel
(CCCH). The DPCH consists of the dedi cated physical data channel
(DPDCH) which carriers the user data, and the dedicated physical
control channel (DPCCH), which carries the physical |ayer control

information (pilot data, TFCI and TPC). FIG 18 is an exanple of a
WCDMA protocol structure known in the art.



[001451 It is also noted that the nethods and apparatuses of FIGs.

7-17 described above are perfornmed by correspondi ng neans pl us
function blocks illustrated in FIGs. 19-28. WO 2007/011984

PCT/ US2006/ 027968 35 [ 001461 Those of skill in the art woul d
understand that information and signal S7may be represented using any
of a variety of different technol ogies and techni ques. For exanple,
data, instructions, commands, information, signals, bits, synbols,

and chips that may be ref er enced thﬁ%d@hﬁht t he above descrlptlon

may be represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any ‘
conbi natli on tnerxcest ter@®l,48mpiikiagan 0bmsiblidn: woul d further appreci ate
that the varioqus illustrative |ogical _Dblocks, nodules, circuits, and
al gorithm st 88@“%@ EFPHEdaying é&ﬁWé&PmBhﬁ% yspd fthBoth grgdrirareer and multi-carrier
di scl oseferh@dRi shdmay be inplenented as el ectronic hardware, conputer
software, or conbinations of both. To clearly illustrate this

inter changeaﬁlthi‘oﬁtﬂﬁ @ﬂntr(Halnrdt/v@pgaawdly soﬁmwwdeto War iransgnit lelrtdt @ad i operatively
conpone b dul es, C|r s have been descri] bed
above ggﬁn%}egl %C%Srd?ﬂgt {m%e Sf T‘P{& tﬁfh{:‘{l? ‘ﬁ‘ﬁ@gg\m rpfelings ordpr to signal the
functi Ott&liSlﬂli;/CltcSutltﬂpélecffﬁzléIyetﬁrOQ@e P WRbEe OF mg&fﬁo\”@ffng o@gﬁngdépf?ﬁt ltS
partlcul E application and design constraints inposed on the overal
syst em OSRf P agnlifighipsmpaipin subiigierrmawer aieplifiss beddvean farriod povialaintplifier.
in varying ways for each particul ar application, but such

i npl ementati on deci sions should not be interpreted as causing a

depart u?.e frbm adchs tenopa @tordhg prees@nt, vity@nthomansk@0gAS]: tHASmits the RF
various _.illustrative |ogical blocks, nodules, and circuits descri bed

in conﬂ%%??gﬁa%FWﬁ“ﬂﬁg embodi nent s di scl osed herein my be

i npl emented or performed w th a general purpose processor, a digital
signal processor (DSP), an application specific integrated circuit
(ASI C),>a f |Bmdaos@asgmmn@lbaceo@mgetomlmayz(ﬁmh the retdh@r linkd Qg iraetabigle

I t t t di te hard
component it e WRTUE R FRuinG pridiapesn Qb erdhiadhe Bt FomFa tRG t signal the
functi amSldiEt&%ulbﬁﬂselé&ﬁK/@y hrofeGRRRF Br aPILRQRE opérﬁga%sc?l%nen%% 1R§ re@érse link
m croprocessor, but in the alternative, the processor

conventindhiierg IsoRiEgent powvshemolifier headicomoeniht moldagr neodatss taad eontrol channel

g'gﬁgh?ﬁyﬁa/%r ge{sorfegﬁ ﬁﬂ{)tﬂ@@}ﬁo@h S ndﬁg?nn gfﬁfsuﬁtneﬁ pgw%sgpqﬁ%{%@ngéa%%c;n? 1ns n%f[ provided,

ni cr oprtodestsleone ar mbw gﬁﬂal mo_t @fd ddid S0 REIPORS/ANS tHRRS:s QiR Epower amplifier
nlcrop%ggﬁgggrs in conjunction with a DSP core, or any

4, The access terminal according to claim 2, wherein the reverse link comprises a single
carrier, and wherein the throttling order operatively enables the throttle control unit to signal the
transmit circuit to selectively throttle a data source control channel power down to a default
level;

throttle power for at least one data rate control channel on the reverse link until there is

sufficient power amplifier headroom or the at least one data rate control channel power has been

throttled down;



ot her such configuration. [00149] The steps of a nethod or algorithm
described in connection with the enbodi nents disclosed herein may be
enbodi ed directly in hardware, in a software nodul e executed by a
processor, or in a conbination of the two, A software nodule nay
reside in random access nmenory (RAM, f38ash nenory, read only nenory
WO 2007/ 011984 PCT/ US2006/ 027968 36 (ROV), electrically programmuable
ROM (EPROM), electrically erasable programmble ROM (EEPROV), ' '
registers, h&ratigiporer foriat fesviapiceachnakicdgmenolmnne! oy saithyevershdink featrigr until
of stor gag. MEiiTRk EBQW@r | M‘ﬂﬁ h%%&romﬁ‘rbr SREIMLA! Xnesgtcﬁ%gg\gl%ggrﬁglt%mﬂn%l power
coupled to the processor guc the processor can read I nfornmation

from ahds beentlgoitiefldowat arein to, the storage nedium In the
alternative, hthtﬁl st or age megi um.may, be integral, é,o t he gﬁrocessor.

The processof"8H8 PRET Li%F 85 et tflamtsy credrigdndiratamandspe datpriguisgcentrol
may 1 eskhiinkMpoyverd@ftil tREsRatficidnPpb & M ligknadabiieem, t he processor and
the storage nmedium nay reside as discrete conponents in a user
termnal. [00150] The previous description of the disclosed

enbodi nents i rovided.to enable any. person.skilled ip the art to .
ke o Suse ¢ R AL BRI RoERRAR Ok BEa AR Fleckffsmlnk gomPlss e
enbodi meatisrsydnld wigein @idintoitiAp AR Bperh@velN@fBIcS Kid thRfkld SbntBLurdf fo sidhhltthe
the generic . principles defined herein nay be applied to other

embodi mERISTUWFERGUL WissHY LY dyottiecrawer pé aséhﬁ*tiqne@reccsn@l@lweremrset Hek carrier; and

inventigR, FRUSIed it ' ' lS: hot i ntended to be limted
to the emr:l)’oldi meﬁt’s sh%rvgo%ﬁeg%g%ﬁM@E&rlgger%ezl”%ecagéeébrded t he wi dest
scope consistent with the principles and novel features disclosed

her ei n. [001,?1J VWHAT IS CLAIMED IS: 37 CLAIMS 1. An access terninal,
conpristng, T S5RYI RETNEnccardingsRssiaim i Wegisip sAidvan§pranqseerhead channels

ampl i fi @mpraedoddorhedrd o8 iHGh B0k théhe@Nd mul ti-carrier operations;
and a throttle control unit operatively connected to the transmt

circuit and o seureetantrobplznhelda date gatdicogrdl chamel, an ackatosylédynht tannel, a

rules e [shing a throttling order to signal the transmt circuit
to sel clioﬁ\gfé%néeﬂtaﬁr%&rﬂ/eésep% Pdlg?to ﬁ@maﬁﬁ' nore portions of an RF signal

that is input to the power anplifier to maintain sufficient power

anplifier headroomfor the power anplifier.
7. The access terminal according to claim 2,

wherein the throttling order operatively enables the throttle control unit to signal the transmit

circuit to selectively throttle at least one traffic channel.

8. The access terminal according to claim 2, wherein the throttling order operatively enables

the throttle control unit to signal the transmit circuit to selectively throttle at least one pilot

channel.

9. The access terminal according to claim 2, wherein the throttling order operatively enables
the throttle control unit to signal the transmit circuit to selectively throttle at least one traffic

channel and at least one pilot channel.



2. The access termnal according to claiml1, wherein the transmt
circuit transmts the RF signal over a reverse link. 3. The access
termnal according to claim2, wherein the reverse |link conprises a
single carrier, and wherein the throttling order operatively enabl es
the throttle control unit to signal the39 transnit circuit to
selectively throttle power for at |east one overhead channel on the
reverse |ink until %pere S %Ffficient .er headroom or

wer anplif]j |
the at 1Wast BRECES: PURLASERIIEI0 il aierp iR ing wah nsrh eV saebles
down; ange teWle cbhtrdUWnit 16isRRbl MEWRhsARRIr il £FscREAMIPRIFDUIE ROLr more of pilot,
provided, to throttle one or nore of a pilot and data channef power's
until t Ifetaeandsresersq fagd indicatopolannelmoiviefs. er  headroom 4. The access
term nal according to claim2, wherein the reverse link conprises a
single carrier, and wherein the throttling order operatively enabl es
the thratt| e Themtdess tetiinkl dcRoslipdlcldiRes, wheRRSE thrbitlitddriiert $eratively enables
selectively throttle a data source control channel power down to a
def aul t thg Hyeitle conyrek ¥nibigegasl theiragsmit eisyit émneelerttvalyr paveer cirihe @f least one
channel r i j i i Cl .
ol 11 Sr AL FORNE IR Rl RE oL e Bl orPA e PR i e
power has beemereithtiet thredingoowdgr 8gerativieiyotidbées pbwelirofter caatrol @A tto Gidal the
acknow edgnent . channel on Faid reverse éink %arrier until there is )
suffi ci rﬁgm’b‘éﬁmmbwpﬁ?lﬁt@? YNOEIO BAYVEY of the ahdeaskgag sespadary reverse link carrier
acknomﬁgQgﬁ@ﬁ%up@gﬁ@@keggmgﬁgngas been throttled down; and throttle
one or nore of the pilot, data, reverse rate indicator and the data
source control cHuaeiH1z gewer sorgne pilot,héata and reverdei reiecintlicpovehannel powers;
anplifier headroom 5. The access term nal according to claim 2,
wherein the reverse link conprises nultiple carriers, and wherein

the throttling ord@ereRp@e aliroMBhy oRIBABP LRIV Ieerabl O tiel Brt@NESRlo] Uftaliitfto LiBnal
a

signal the transmt circuit to selectively throttle power of
| east one seBWnHasIF eiFrait do| seffietively rthesttle awer tofien prinfarneedkest, link carrier

throttle pomgkgﬁﬁl P@ﬁ%§§Pﬁ¥%%xﬁh§§“?ink carrier. 6. The access

term nal accor efr'n said one or nore over head

channel s conprises ondratingardataabuicheorftal cominBihoitaapeh % a deat Rvel:
source control channelh a data rate control channel, an
acknow edgment channel throftlingipoyier &y deast arridata rae eprieol chprnel pditbateyerse

Chrortling or der meraryvaly aab Sot i Bohfn i Phffrep BRI feest one
si gnal the transndata rate control channel power has been throttled down, then, if sufficient power
amplifier headroom is not provided;
throttling power for at least one acknowledgment channel on the reverse
link carrier until there is sufficient power amplifier headroom or said at least one
acknowledgment channel power has been throttled down, then, if sufficient power
amplifier headroom is not provided; and

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

source control channel powers until there is sufficient headroom.

12. The access terminal according to claim 5, wherein the throttling order operatively enables
the throttle control unit to signal the transmit circuit to selectively throttle power of at least one

secondary reverse link carrier by throttling one or more of pilot and data channel powers.



circuit to selectively throttle at |least one traffic channel. 8. The

access termnal according to claim2, wherein the throttling order

operatively enables the throttle control unit to signal the transmt

circuit to selectively throttle at |east one pilot channel. 9. The

access terninal according to claim2, wWlerein the throttling order

operatively enables the throttle control unit to signal the transmt

circuit to selectively throttle at |east one traffic channel and at

| east one pilot channel. J9 10. The access terminal according to

clai m 5,;3whemgk BedeBietetRnel 4cbbmtheQb 48Em SPEAEINRE i GDAR Ser Oi?gt%liVelY enables

throttle control unit to signal the transmt circuit to selectively

t hr ot t | éhegtheotidg consroé unit tppigoal the thamsayit eimdlitrte\sellesié/et}a]ﬂqeotilmdd)\&a’[c\(/fw[lat least one

' . t | ai m 5, erein
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to signal thehtfeansid thrailingUirter Qoe?eﬁlv@l?/t éneley tROVRBitIRfcohlt6l ahit & a%hal the

one secondary reverse link carrier before throttling power of the

pri mar y PRSpF Sigcuit taieelsalivahethrotip apwerrofianes iy aeverseripk wattier by throttling power
i i i ] t.

o ci ¢ 1o SERERRE ubMeed BEBL S BB SprvRldrag P 7R O et G ffciom
A T R AT e PN ol ot g
0 Il ot, data, . : . .

SBSB?Q : gg‘&‘%&“ﬁ\ﬁ@%iﬂ?% et RP B ATTHGicH Perdroospismat pipkidgd dhstiliag onter rlnore of

I i i . : 1.t Ci it to selectively
EE;SEE:gwggggﬁgékﬂgﬂ%?%ﬂgﬁvgggb%%%ggf%%Eﬁégﬁgféyg&gbcording to the
sequence conprising: throttling a data source cont{ol channeg Fomert

; ' ata rate
cont ol 'Enantet S RHE PUPEHEENE {4 FRInE s i o ¥ G 0B gperaively naes
Cont o “CpammenBnEhi] g Al S S TR 78 ot o
ower has : :

3333 ° S&ﬁ?ﬂc Har vome ik 6o 5y Hoettigreowiedednore lof pflot, darg, mweverteorateai!hfiicator

nnel._on the.reverse |link carrier unti
![ ﬁgffa ?(gsh%gﬁeg E’ ?‘&g\%%ﬂ %@%sre 8%%6% Fier th%rhdt;rbeS%er said at |east one
acknow edgnehtotitihgpoetr foowelatd@sirdeeRtrbiNdoMi oedddamievEiNgh sdcbnd secondary
sufficient power ?nplifier headroomis not provided; and throttling
one or WHYE BN dhutiisienipowgnamplifies hesdseom g wot prtidedt or and the data

throttling power for one or more of the data and reverse rate indicator chahnel powers on
the second secondary carrier until there is sufficient power amplifier headroom or the data and
reverse rate indicator channel powers have been throttled down, then, if sufficient power
amplifier headroom is not provided;

throttling power for at least one data rate control channel on the second secondary carrier
until there is sufficient power amplifier headroom or the at least one data rate control channel _
power has been throttled down, then, if sufficient power amplifier headroom is not provided;

throttling power for at least one acknowledgement channel on the second secondary
carrier until there is sufficient power amplifier headroom or the acknowledgement channel power
has been throttled down, then, if sufficient power amplifier headroom is not provided; and

throttling power for at least one pilot channel and the data source control channel on the
second secondary carrier until there is sufficient power amplifier headroom or the at least one

pilot and the data source control channel powers have been throttled down.



source control channel powers until there is sufficient headroom 12.
The access termnal according to claim5, wherein the throttling

order operatively enables the throttle control unit to signal the
transmt circuit to selectively throttle power of at |east one
secondary reverse link carrier by throt4lling one or nore of pilot and
data channel powers. 40 13. The access term nal according to claim

5, wherein the throttling order operatively enables the throttle
control unit to signal the transmt circuit to selectively throttle
pover ofjsat MBaaécefNRrmMECRBGAMY b eMGh SEwhéidlh et rbtﬁi’nﬁ%dérw Qttalﬁl{/élygnables
one or nore of pilot and data cliannel powers; an fe

t hr ot t | ithegthentdepordyeé pait ity eigyaleha bhesnit hlecmtrmcstcteueve@omrmtdb puwet of the at least

si gnal mi. c uit. to_.sel ect ttIe pover

o e y NS b AR G LPE Hhrtier (3R BB MR st RE e br GiRo Ve in goneer
over heaevhekantiel thﬁumlﬁlge)rwrld&faﬁvél?\eﬂélﬂes tHeNdarddd EbrRfol WRtith stdR@l Bielthinsmit
sufficient . power anplifier headroomor the at |east one data rate

control CE%hWe%eleﬁBWéY thyglleposisr phalleest oge seronpary agwgrseHi, carier according to a
sufficieg 19(9"8‘351 ifier headroomis not provided, throttling one
or rmre o © t he SﬁFB% and data channel powers until there is
suf fici ent htadtiogmnelot.mofbef pdcteelaata&fdmemée aeCiadidhiog clianeél piwerden a first
wherein the throttli nﬁ 1? 1&% erati vehy5 enables  the throttle

Ruticiey

cont r ol SEATYErY gpreergHig of agprifigriheadrgomds pitrdfsd t hrot t1 e
power of at {h@R8ihgOPGverS Rk ONAALY sdf MLt Mnki B crohgrsep(ynd%\gf gegrf‘ (Iatl Wen, if

K.
one or nore of plf‘g data, and reverse rate aCgéca tor
power s gHfigientposyer S@Qbﬁddleydreamm eotprovhdmd; i f needed; throttling

power for a data source.control default | evel on second
secondary ctg'?or ﬁlél POYRE T ONF OE [P wg?‘nﬁatﬁﬁ\?\&evﬁ% Fate ir@ﬂcaFPéég?‘B’GhP(i"éers on
not pr othdednd tséuoﬁaatry @i VR iflsOfficRAEp Ber ARG G heta@x%oﬁ% ﬂotgﬂgwded
reverse rate indicator channe powers on the second second

carrier untithratthag @oper Lupt ieest ene davase centyol phanae! dnghelsesond mcomd'aey carrier,
data angey, ngﬁ?f tfp.%v%r érﬂﬂlﬁf‘fe?ﬁq%dr&&ﬁmne' Qwer,s have been throttl ed

down, then ent” power 5158 Ovﬁegdroom i's not provided,

throttling pbmtmg qowat fbtealsteaﬂn@qed@dkaow&ﬁgerﬁé?ﬁtdh%neq: %nﬂﬁglse&fhdt &%ondary
second secondary ?{I‘I er until there is sufficient power amplifier
headr oo & PRk 1Guticietpoygearaplifier hgadsowp i s praviigAnel  power has

been throttlgdudR @w&hi%l“at ledst %%fé @*l&'cﬁ neP ﬁ’éﬁrhe amplb ik erl&aélg%g am ! second

not provided; throttling power eas oNné acknowr
channel semd@rtye:as@c,dhw slewfiident yoweraanpliffer beddidont Reoepiosidedf dnidci ent

power anpli f| er . droom.or the acknow edgenent channel power has
been t hrot t I8 3511 trping pydeg GP‘FrPt(‘:Yeé}th%gﬁke‘ihe dhisrticr paatroh it rte cgniak the

not pr amnsled 401ré\ﬂt3|totslél'e@ﬁ:l{'é1*1flﬁotﬂ@)‘)@&veﬁc dtfa }ﬁ‘fmérf Ers@fik gérhgtt ac%gI sk an(pcger

the data source control annel on the  second secon
unti| tSAEHEECY @@mnifsirigei ent power anplifier headr oom or the at I east
one throttling a data source control channel power down to a default level, then, if
sufficient power amplifier headroom is not provided;

throttling power for at least one data rate control channel on the 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, then, if sufficient power amplifier
headroom is not provided;

throttling power for at least one acknowledgment channel on the primary reverse

link carrier until there is sufficient power amplifier headroom or the at least one



pil ot and the data source control channel powers have been throttled
down. 41 15. The access term nal according to claimb5, wherein the
throttling order operatively enables the throttle control unit to
signal the transmt circuit to selectively throttle power of the at

| east one secondary reverse link carri4r before throttling power of
the primary reverse link carrier; wherein the throttling order
operatively enables the throttle contral unit to signal the transmt
circuit to sé‘&gpt“i SASMPENE 16 6‘?“{65 POPEIdiEs dreeyithiogled; doe dse.oHoaytiicient power
reverse |ink g@lifibHead®oRY dnBGrbfid&d; sfgauence conprising; throttling
one or nore of pilot, data, and reverse rate indicator channel powers
on a first secontdueylingene @rmort o€ the pilot,slafaf revematatp mairatcanpd itlfe @ita source
headroomi s rc‘c%troﬁrg\/i dfed' throttltl [ ng ﬁgy\er for a data soyrce channel

on a second STEENGAFVCCRPYG PR S sEHICInt powerampifighgaAraot | i f i er
headroomis not provided; throttling power for one or nore of the

data and reverse rate indicator channel powers on the second
secondar§: calPf afcess thapinal gocerdingite icleim Spehereindhethrétling dréexdpontivélg enables
not pr o : i . | ne.data rate contr
channel Y}lc?gtﬁﬁtl%e é&g@%ﬁngh%gﬁg%ﬁ%}ﬁféﬁ %grgsfn ?"te?lfC% E‘Eéﬁ‘%eﬁfve u@ﬁt@? E%Werpog\ﬂg:lea“ one
anpl i fi eecohdmyrayerse lisk naticpbpvi ded; throttling power for at |east one
acknow edgen&?\%lchannel on tge segﬁa?d secondary carrier, then, if '
sufficient pBWEHIIERICF e UGB dsteia daper! DerEtr dediirst prcerdary pajripoitsn, if
for al bemstnqRAcRLhBlinGNAARELmAT IS, daf a_source channel on said
second secondary carrier, then, 1f sufficient power anplifier

headroom i s Hotlpgdeivdethr oandr maerdaanchahee] phwedstoniangcarddecondary carrier, then,
operati nables the throttle control. unit to signal the transmt
ci rcui t}[fglcl)%ﬁscg gﬁ?‘?]e\fe ﬁltﬁﬁf ?afjfoé’nblé\ﬂg?prBY‘dﬁgﬁqq mary reverse |ink

carrier accotheitfiggipowanfi BElkast SRAMRMER CRAMRES SH MY sedoRd 9 ctoh('je{?? frigat a
source control channel power down to a default level, then f
sufficient power anplifier headroomis not provided; throttling power

for at |east .ahe ¢ | ,chapnel aon t imary revers

li nk car’;ra'i erT%f%ﬁtﬁgﬁ%l i%(szcog&l}%‘é ?Oc‘fl%ln g’p‘gl?le\é n 5%?%‘%8% O'F%éal?%%fﬁieg/re“ables
the at theasbttlerentdait unir @t sgnat eiattrakmehaometo &@é@ﬁbelpﬂ%oﬁr%%“te%%ﬁlk%@one
down, then, if suffjcient power anplifier headroomis not provided;

t hr ot t | SRY9BOBUMEYCIFOnkgartigayt one acknow edgnent channel on the

primary revepsaiing bhKof bk ket s sufficient wer . .
ampl i f1er headr Olréfl?fn e ot gféa;tﬁfqtggé éi!atg rcl:ggr{ ] bowers bh 2§t secc%%ary carrier, then, if

sufficient power amplifier headroom is not provided;
throttling power for one or more of data channel powers on a second secondary carrier,
then, if sufficient power amplifier headroom is not provided;
throttling power for at least one overhead channel on the second secondary carrier, then,
if sufficient power amplifier headroom is not provided; and
wherein the throttling order operatively enables the throttle control unit to signal
the transmit circuit to selectively throttle power of a primary reverse link carrier by
throttling power for at least one overhead channel on the 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, then, if sufficient power amplifier

headroom is not provided; and



acknow edgnent channel power has been throttled down, then, if
sufficient power anplifier headroomis not provided; and throttling
one or nore of the pilot, data, reverse rate indicator and the data
source control channel powers until there is sufficient power
anplifier headroom 16. The access term3nal according to claimb5,
wherein the throttling order operatively enables the throttle

control unit to signal the transmt circuit to selectively throttle
power of at | east tBAdlingeneondegry of Bedileeand dake channdl ppwhp uptil etelis sigficient
one or nore BE&9§mﬁ”d data channel powers on a first secondary

carrier, then, 1 sufficient power anplifier headroomis not

provided throttling power for one or nore data channel powers on a
second con%%&y carrier, then, if sufficient power anplifier

headr oortfi s AGHEPRREIHS (RHhoiling RPWE 9 VERYrSYERRR k. PMEFISINg A8 coRRation:

over head cha - | - C . .
orm el aconr o R RlaH <8t Fh Bl b P o FE it that i
oper at i ve¢rgtiahngriabled fohesetihbathtsinglecaandar ehd omitt-cdrdersipgraaiong;he transmi t
circuit to selectively throttle power of at |east one secondary ,
reverse |ink"¢ %‘?Srf:oé?s%ki,lsplﬁgé’fl? PT ﬁ‘ﬁreoth@?%‘? r“i?ﬁreétaglilslh&ﬁg %W&Otﬁlé‘gé’r‘éﬂ’ié?fﬁ%‘med
power s eithaorfel 61Snos€CORUBIY clhélsone bh&dre ldhta GHdhAdIS! BBfor RAVES: more pilot
anplifier headroomis not provided; throttling power for one or nore

of dat ackanaplnef cifishtiesinghe eardercaparption eothd aruti-earier epcrationhen, | f

sufficient p | LiE L - ' t provided;. throtthin wer
for at IeastQﬁﬁ%nﬁggFﬂgggkgﬂgﬁﬂgﬁggéaéﬁgQgg85H]r%@%gﬂﬁ%?ﬁ&%kkﬁgﬂgfmm”to
then,  béing uplii ©iteerporperwiplidieplol haigtairwafli@@ Foiver MOS1ifRE A¥dEREE fFRRE power
wherein the.throttling order operatively enables the throttle control
unit t o®BPIHEL the meang g)éﬁ%lﬁ‘ittvekyi thiotiipg povadergtapgratiyely Kespensive tp dwethrogfing
a primagpereverse link carrier by throttling power for at |east one
over head channel on the prinmary reverse link carrier until there is
sufficient power anplifier headroomor the at |east one data rate
control,gha ellpomgrfha§¥b§en throttled down, then, if sufficient
power ampl i f1'&rPPREREABHINTE N8 ROWSE BVA ddaversninkaescordingde claimd 8owkergin the
nor e of relétee Phk Gonphidesdatsthofdhagfigl re@?ﬂﬂ%fv% G | thioBBRE ordor SHd Eh%' rlgga&]s for

headroom 18. An apparatus for throttling power over a revers
conpr i siegtivily threingmaewerns operatively enatést mbdelestively tlanttRFposiegMad at least one

sui tabl g.fQkg Mh%lfdnctﬁg IreQz%rsQXinﬁ BeF lrmtﬁ%)elrle Esl s%%ﬁc%g]n%%oivgr amplifier headroom or
at least one data rate control channel power has been throttled down; and then, if sufficient power
amplifier headroom is not provided, throttle one or more of a pilot and data channel powers until

there is sufficient power amplifier headroom.

20.  The apparatus for throttling power over a reverse link according to claim 18, wherein the
reverse link comprises a single carrier responsive to the throttling order, and the means for
selectively throttling power is operatively enabled to selectively throttle a data source control
channel power down to a default level; and then, if sufficient power amplifier headroom is not
provided;

throttle power for at least one data rate control channel on the reverse link carrier until
there is sufficient power amplifier headroom or at least one data rate control channel power has

been throttled down, then, if sufficient power amplifier headroom is not provided,



operatively enabled for use in both single carrier and multi-carrier
operations; neans for establishing one or nore throttle rules
establishing a throttling order associated wth one or nore overhead
channel s, one or nore data channels, and/or one or nore pil ot

channels of either the single carrier qperation or the multi-carrier
operation; and a neans for selectively throttling power of one or

nore portions of the RF signal prior to being input to the power

anpl i fier totiaitistpever serf4tiledsente pawewledgptitfdhemehendroemekotink harier until

power {fd ef . neans.d or _selective throttlin wer bein
operative %/lsrsg?;)c’cl)er?tst ?\gl‘é’ert %n@ hf{eer El F\ar%?(%nil Pﬁﬁalé %trlaﬁ 9nﬁ§kng’ﬂg’8ﬁlﬁﬁlﬁr°§?rﬂgl power
for thr atd bden ghrpolst do@v Landathérs VSR idrt PbwaCH HiePBeddfooft Rindt dBvided,

wherein the reverse |link conprises a single carrier responsive to
the throttli HEOEF ®8F or ae ohiicnilohsdata reverse|ratetindiedtyr arsr ibe dhiarsguisowentrol

'S _oper gkl powRRARE S the: 0isSEHREL KAl HIMGE IEaoNeT for at east one

over head channel on the reverse nk carrier until 'there is
sufficient power anplifier headroomor at |east one data rate
control ,channel power has been throttled down;, and then, if .
sut i ci 8kt pﬁ@%?&’a\ﬁ%bﬁ O PP R 7 IR¥ESHliyRgeriing ordaim 8. pherciy the
nor e of reeRt lIRk @nthriias a ﬁrg%é‘ REkricP QUBE SN the ﬁqnﬁﬁﬁ?'?déyf{lﬁd e Rbans for
power anplifier headroom 20. The apparatus for throttling power over
a rever sdedively thiodibngipaget & eesdtivelydenabled teiselecthely theatde pewki ofkat least one
conpris I C ier. responsi ve to, the throttling order, and
t he rrea%?m?dg?}; I?%Jg Sgc@; vely et K gttﬁ?q’ﬁ nﬁ%%r %r%taﬁ)ﬁ’é’?”ﬁf i &1 DFIBHeEdse Hnk
sel ectiwvatigr. t hrottle a data source control channel power down to a
default level; and then, if sufficient power anplifier headroomis
not provided; throttle power for at |east one data rate control
channel y0n tHg I B8YEHSGoL § N til there is sufficie wer
anplifier headr5§n1é§ 8%&@§g§gﬁgh§F8§¥§‘?g?%ng%ﬁFF%ﬂﬂgﬁgﬁﬁgPqBo&@?ﬂnﬂw
has bewar crhngt ivedicatbuvirannélh eompiifes 9ué bi GioenNsdt BeWIlovanP khdnin€l: a data source
headroom | s ﬂgﬁ %rovided, 44 throttle power for at |east one
acknow Cé)HB'ﬂJe nflah JRiP T8Y eRRol diprredean qokrowisdgment channel, atpilat ehangel and a
suf fi cieWdrsdi@wandiesrBt éHahgs headroom or said at | east one
acknow edgnent channel power has been throttled down; and then, if
sufficient power anplifier headroomis not provided, throttle one or
more ofysthepilot, data, reyerse rate indicator and the data source
cont r ol ““channgl?PREAEP JOTRIGHING papEr p¥er & frysres liftk acsensiite tarahimf | S mvherein in
headr oaespodsk. to The thagBaigadtier thmehhy R kiibA8RANRKLI; I L LD

N R By B BN bl

according to claim 18, wherein the reverse’li

carri ert® FEQiHpAklcdss opgtretlis chamst.t | i ng order, and the means for
selectively throttling power is operatively enabled to selectively
throttle power of at |east one

24, The apparatus for throttling power over a reverse link according to claim 18, wherein in

response to the throttling order the means for selectively throttling power is operatively enabled

to throttle at least one pilot channel.

25.  The apparatus for throttling power over a reverse link according to claim 18, wherein in
response to the throttling order the means for selectively throttling power is operatively enabled

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



secondary reverse link carrier; and then, if needed, throttle power

of a primary reverse link carrier. 22. The apparatus for throttling
power over a reverse link according to claim 18, wherein the one or
nore overhead channel s conprises one or nore of the foll ow ng

channel s: a data source control channed5, a data rate control

channel , an acknow edgnent channel, a pilot channel and a reverse

rate inci:bcatcﬂ% channel .. 23. The apparatus for throttling power over a
rever se i nk ‘4 EBPAIRHE [ ShOFHNHPAEST QHRER EVRTSP Aink pecopding & elaint b wherein the
thrott!l ign ; |l ectd dn '

operativel yggﬁggf%%%gtrﬂgwtgﬁro g? { Ik%&a(fhgl égg(gltdxr nJeéMtgr%%!lblf ga@%gﬁzr;\néb ‘.%S@EJP? eans for
The appdirattling drgrormimreof pilotgdapmaed rayemse rae meicatos ehdninalkpoaeeor di ng t o
claim 18, wherein in response to the throttling order the nmeans for
selectively throttling power is operatively enabled to throttle at

| east one. pi ITaé aghreadelor toutliddFovdRRAEAE HSedsOTink BEREdihd ROCIRAVET WERSn the
a reverse link according to claim18, wherein in response to the

t hr ot t | E9Y§Ts6rlinkr carprisee ansingle rcagisr espovsibey ta breothrétiling pdwerand she means for

oper at i . en Lt rottle. | east, .one, traffi,c channel and, at
Igast o%ﬂg%ﬁvﬁlgﬁg %:(ﬁglrrllﬁ&%y} egés E’éeéf%“%h'eer}fg% rtgtsﬁlfc?‘beﬁy h’ﬁ?@?tﬂoi‘”ﬁb Oga‘i/\):??“ one
over a k@vedsg réverse latkcanrdemigefbe the alcahlor tiideliRd RolvbBeof ARARRr Riverse link

throttli ng_power of at |east one secondary reverse link carrier
conpri s&'feans for throttling one or nore of pilot, data, and

reverse rat ewhé'lgf-nciﬂtt%po?lg'@{m@lle tB]%‘IfVﬁ{}g ordel thg?ﬂéan?%&i{ei%c%%gl&Qﬁ%cg?%P%wer is

throttling power over ‘a reverse accor
the reoeargevelyi aikblednpréls@ely thiatld povearof aeleast @ap eatdhdRy révetRaink carrier by
throttlihn order, or selectively throttling power is

and the neans f |
oper ati ve 9”@@38Pgﬁlofeoogs]pélloéé@favﬁvei"ﬁ?eoﬁaﬁ indis¥Rerhaprel gpweradtd one
secondary rewedsia ihirBipoh @ fol BE thefiRhE oldBe HIBANSs seﬁe!afi%lgé ltlilrﬁglilngWer is

of a primary reverse link carrier; wherein in response t
t hrot t | PREEPLYEeablsd tonsalaetivedr theettle poiveebfya phimatyt tevage piakearries by throttling

operatilyﬂ&irggc%g}a%ﬁce itﬁglsgq%tg;rlé/eg({?}%t.hrottle power of at |east one

{ .
secondary reverse Iink carr RSt ¢ 1 i ng one or nore of pilot,

data, and releitiag hajae $odeieCdhRb] ERAMIPoWRONRIS io AR RIEI 'Ehein,nif sufficient
response to the throttling order the nmeans for selectively thI‘OttFI ng

power iROWespaphtienhpdropmapneirevideds| ecti vel y throttle power of a

primary rev 1 I tilin power i n_.accordance with |
a sequence gfé‘?%}‘%l% Pﬁg?ﬂ{oﬁl%{e? #%Hgggggééltf go%{)odrc@@m%%q F’Slre‘éqﬁﬁeﬁﬂg(l CapdReptil
down t chearedeftitient mowedr antphi€ier hdatirovuf 61 &i1€RE ondd @ Fat@Etiof Eifnnel power has
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een throttled down ande t%’en, if sufficient power amplifier headroom is not provided;

throttling power for at least one acknowledgment channel on the reverse link carrier until
there is sufficient power amplifier headroom or the at least one acknowledgment channel power
has been throttled down and then, if sufficient power amplifier headroom is not provided;

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

channel powers until there is sufficient poWer amplifier headroom.

28.  The apparatus for throttling power over a reverse link according to claim 21, wherein in
response to the throttling order the means for selectively throttling power is operatively enabled

to selectively throttle one or more of pilot and data channel powers.



throttling power for at |east one data rate control channel on the
reverse link carrier until there is sufficient power anplifier
headroom or at | east one data rate control channel power has been
throttled down and then, if sufficient power anplifier headroomis

not provided; throttling power for at l4ast one acknow edgnent

channel on the reverse link carrier until there is sufficient power
anplifier headroomor the at | east one acknow edgnent channel power

has beert%t hr dihe [agRRrfgswiordheptding Rowes O@Hﬁfrﬁ‘(ﬂr@rhnlmldlrartplqla‘lme}l wherein in
headr oo r | i n

rever ser%é t§ %‘IEI)[II IP{:glIl%tII%g O(I&é} (i sk Iggfopgﬁ?cglé’ eImcIII'\rtoIthlg PEHe Iﬁﬁé’ IJSBWZ’F giabled
until t hesdedtivelyuhdfoittsi améasp@me;eccafaimyl kvete INGACQI By tl%&tlﬂg@ea&nﬂér%ﬂﬁﬂot

for throt lin over reverse |ink accordln to claim 21,
wherei n ¥} da?%@%ﬁmﬁ@weés "l”IﬁIet ?rhllﬁﬁuﬂcﬁ‘il% PeWelAMRHisr Reagreont smot provided;

sel ectively i
Chr ort] b ome oy edrs IGAREUEL ! EroREL BN bpBRAIL Shath & Bl afliorte o
appar at mgrnfaw rechnS@tlmklcaglechHhromheg atlenswae s ethenk clamaelr sl thg primal advatse
21, wheh{( tqﬂ?onseﬁi.the throttlti n% o(%der t he means for

sel ecti V8 ;‘;art”ﬁI%III ot Loy iR fgadkeRip PE e of agng datayale gontrol
thrott| ehdnel @Aek h@@Be@etﬁﬂﬂﬁI&{f JowiE\WEa B2n! I RN b%erbéfnﬁlI}I'e?Iq%eIdrMn is not
one or nore of pilot and data channel powers and then, 1f sufticlent
power aﬁfﬂVi‘@ider headr oomis not pr OVI ded; the means for selectively

h I I I h
Lot PNy RSN, VP PRI B PR NL OB i poves

channel amphiﬁehéle@drborary reverse i nk carrier until there is
sufficient power anplifier headroomor the at |east one data rate
control channel power has been throttled down, and then, if

sufficient poNelpaaRlsitht ﬁFotﬁﬁ@%B@Qm\Ié a PRkrse LR %&ﬁ%?ﬁﬂ%%h&a%% 31 N9eR08

or nore of the pilot and data channel powers un
suffici @ntesmﬁo thenghiioftiieg ondeadhe amang@or Hietiaplpahaitlisg f@ver is operatively

throttl v er verse |ink according claim21, wherein:
inres p%nﬁglggg Ose[l%c VPl rt@lrtoftIa %éeaéli'(a’é’rse?%@ar%éé‘ﬁésef@i caifes by fhyelting one or more
thrott | oMmglopaives, ahd revBRE dtk ViRlidhtor&MaH e Holrs D aelﬁjs %@I)%a&h&ﬁtxérI gnaatIIqen if

| east one secondary reverse link carrier by t
of pil opuf! l‘d%ﬁtﬂowafn@nplé'wm@r@@mesrlqwrcn/atedr channel powers on a f| rst

secondary ¢ hen suff i nplifier headroom
i s not prov?[IIIO(IﬁB%II g tI(Ir reIgdaI)aoI%Izcefc(?P @‘g’ Osaov%f@i ¢ levsltiang segenshsecendary
def aul tcatrieredndahend ifseofivicht peweE ¥ier H@aHFdo%I s n%f‘ﬁoI/Ia@@ i f sufficient
power aH'pI ifier headroomis not provided; throttling power for one or

nore of MEORENG REWeL I qne\asrmaere rofit ﬁﬁd|anétr@rerf@haWr‘ieﬂlcﬂowehlasnnalnpdvahes on the

ﬁgggpgosfn&gl?n%ﬁgydgg}a%&ﬁf uIIlIIIt IhIere Ilegu?ﬁélgnts}%vgelr CeIn"? II'lﬁetp %Iévae(IrooaiIIp orI tI'lIe edrata and

reverse rate indicator channel powers have been throttled down, and then, if sufficient power
amplifier headroom is not provided;
throttling power for at least one data rate control channel on the second secondary carrier
until there is sufficient power amplifier headroom or the at least one data rate control channel
power has been throttled down, and then, if sufficient power amplifier headroom is not provided;
throttling power for at least one acknowledgement channel on the second secondary
carrier until there is sufficient power amplifier headroom or the acknowledgement channel power

has been throttled down, and then, if sufficient power amplifier headroom is not provided;



reverse rate indicator channel powers have been throttled down, and
then, if sufficient power anplifier headroomis not provided;
throttling power for at |east one data rate control channel on the
second secondary carrier until there is sufficient power anplifier
headroom or the at |east one data rate4@ontrol channel power has
been throttled down, and then, if sufficient power anplifier headroom

is not provided; throttling power for at |east one acknow edgenent
channel on t HEOLiEoRRYes é%@%d%ﬁsyonedaw Fleanneirangd |the ¢asg gouree epnirpl eiaprgl on said
power a hEi : > r...h

Doen  hraCT e A AR PRLHOR, B AP DA M oBR S e dERay e
i s not prlotdndélas dad¥ sourderaintrbi ehgngedpewerk bavediceh dastledtdewpi | ot channel

and the data source control channel on said second secondary carrier
until there is sufficient power amplifier headroomor the at |east

one piBot amfe hfirdad for INHER: FON Rher Qp@@ﬂ@!linﬂ%\éﬁ{réing%@lagﬁém, wherein in

throttled down. 31. The aefara us for throttling power over a reverse

| i nk acé&speisado the thrasiling 21der Wremedns fonselactsgp tiwettling pdveertihomdrativiehgenabled
order the ngf electively throttling power .i s eratiye
enab|edn’5%§§2§§§@%§2 ?:¥%¥6PFF%“§9mVéS§¥§b gﬁﬂﬂﬁﬁ&%ﬁt&@ng%gowpﬂﬁfhe
carrier phebgrevérly Dhk tarfigr, H6RIn roftlg pdivdr BREYe 4tQYARF 8& SdeBfdabRFdVERE fink
wherein throttling power of the at | east one secondary reverse |ink
carri er “EOAPIPES S t hrottling one or nore of pilot, data, and reverse
rate indicat I r ISt condary carrier, and

then, 11 suf 1o Ba0 S S reEpfl Bl e AR G il po¥eR on a fir
t hr ot t | $aegndaowenrriéroandatheia ti bsushciera@ovboamglificd NeircRe ANt pRARMAr Y
carrier, and,then, if ufficient power anplifier headroomis not _
provi ded; t h%"[tﬁnﬁ rPﬁ“ﬁE)&iéfr a fdgfa %H@ecﬁhaw? &N s gegonday garriseandethen, if
rate inﬁﬁﬁ@&ﬁmoﬁeﬁﬂﬁﬂhkﬁ%%ﬁﬁ§mﬁmsmﬁBﬁn§ gond secondary carrier, and
then, if sufficient power anplifier headroomis not provided;
throttling pbwidingppwar for easbr mne dahadstated coase ote tlaatechanel figvers on

second rrier. and.the .f. sufficient wer anplifier
headr ootﬁ? ?é;&%ﬁ(g% é/“’B(rr}‘?)la\gff GEYe ta]ﬁcgg]te?’l IF%hSSWPWFB?m&fﬁ%g‘Sg‘{rO% & not provided;
acknow edgernkmnittliah powel fop i [t4xe 0sEEAN FhtSQHABAM Vnel SRR éaeﬁonda‘&gor}ﬂﬁncarrier
if sufficient power anplifier headroomis not provided; throttling ’

power A than, [fsdiicienhpowen asipli€isahesdrooanid noherodideds sour ce channel on
id d : i er. d Ln th tli f th
sai d secon tm%ﬁﬁf;?%%%r G 4 f%'é%c SHad, ng\;/l%lflg%etn%?: ﬁHlleg%Hg_ glesécéﬂ%{:lc@cgndary

primary reverse k 'carrier conprises:

cont r olcagtearme lthqnoifesn fibosmn pbwerantgifiathdadbRuek noggdvidben, i f
suf ficient pomeé aqgli%ier headroomis not provided; throttling power
for at | eastMEHENGREMEIQE & lgashPRoPilct chgimel anshthe Hata gpuramehannehersil second

secondary carrier; and wherein throttling power of the primary reverse link carrier comprises:

throttling a data source control channel power down to a default leve-l, and then, if
sufficient power amplifier headroom is not provided;

throttling power for at least one data rate control channel on the 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 then, if sufficient power amplifier
headroom is not provided;

throttling power for at least one acknowledgment channel on the primary reverse

link carrier until there is sufficient power amplifier headroom or the at least one



link carrier until there is sufficient power anplifier headroom or

the at | east one data rate control channel power has been throttled
down, and then, if sufficient power anplifier headroomis not

provi ded; throttling power for at |east one acknow edgnment channel on
the primary reverse link carrier until48there is sufficient power
anplifier headroomor the at |east one 48 acknow edgnent channel

power has been throttled down, and then, if sufficient power

anpl i fi er head#ovtsdegenbehannelvpare has thee thiretHed deen.omdntber ibfuffiaient power
pilot, data, 1 ndi .qQr, and the data source control

channel pom?@gﬁﬁ%rﬁ%a?lﬁé&ég?gtlpgg\%l??d(ii ent power anplifier headroom

32. The appar at usthrotlitghsmetdriniarg op hamilog\defa, RvERY eité Rdidaftf aA€ GRI dtaBurce
to claim?21l, wherejn i response to the throttling order the neans

for selectivEPRrY RRBVEI RINGTHOWA thergissplicient RYSy a@lﬁ’iﬁ?’é‘@)@ad@@m-
selectively throttle at |east one secondary reverse link carrier by
throttling one or nore pilot and data channel powers on a first
secondaBy. cailh¢ epparamsfar ieottling pewdrfiver e ndvepewmk aacplingiteclaiheagdwhasin in

is not provided; throttlin ower far one .or re.data channel powers
on a seCoRY™& g% B}W&E@ﬁlgﬁr‘)ﬁ?&é%}e BFYs fg’rh%@?ff"t‘?’ﬁ‘ly PRling Rotver gp qesratively enabled
anplifier seh@adélfqmoh& AqtasP bR b&d8fdary W@Estallfnﬁgsam&%g t&%ﬂiﬁg oh€85 o lot

over head channel on the second secondary carrier. 3 e appar at us
for thratd Hataghpaieb moweesr om arfavesesendarnkarsies andithen, tid seffimiemt Bdweri amplifier

respons lLing order the neans for selectively
throttl ﬁ%aéi}og’é%r%?@r"g%‘tgg’ati vely enabled to selectively throttle at

| east one semestdigypomey &irsle lok Aore a4th cRInnBYpdWHrObA b s@@n@BE 0RBarIRESier, and
pil ot and .data channel powers on a first secondary carrier, and

then, i ot PifCriErkPopesHatPligierdrapmeatimevided; s not provi ded;
throttling pﬂ%ﬂﬁﬂin&‘%w@lnﬁ)tr ﬁ{ leggl?sf)?e %ﬁe&}ﬁaﬁ.@ﬁﬂ{ﬁ&' orPRYEL BN BecBn a?ﬁgagg?ro()m

secondary carrier, “and en, cient power “anplifier
is not provided; throttling power for at |east one overhead channel

on the co secondar arrier; and wherein in response to the
throttling gﬂ}?eq'ppﬁ? Srfé'éﬁlé(’tflﬁllg POBICE RYSI PAPYRI It 9CP iy g8 vedaimi 2 , in response

oper at i téelhy BRAINECorHS 8R! AGhdsV BRI Vsellfi R} |tl?r099r\f§ﬁoomsr s B&érgme\f enabled to
reverse link carrirer by throttling power for at | east ohe ov r head
channel seistitdhe thyplitlamat {easteangrsseonidpnykeeeaser lirdr camnixtribly thioettieg bse or more pilot and

suffici [ lifier headroom or t at .l epast one data rate
control &%%@ﬁe P 8@’&”@ ronhaafzrstosgg?‘}ldafyhc%rf% aé‘g%%*d\frﬁsug’f‘f&nf Rewer gmplifier headroom
suf fi ciienbt peoviggd;anpl i fier headroomis not provided; throttling one

or nore of the pilot and data channel powers until there is
sufficient F%r\ﬁg ing power for one or more data channel powers on a second secondary carrier, and

then, if sufficient power amplifier headroom is not provided;
throttling power for at least one overhead channel on the second secondary carrier; and
wherein in response to the throttling order the means for selectively throttling power is
operatively enabled to selectively throttle power of a primary reverse link carrier by throttling
power for at least one overhead channel on the 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 then, if sufficient power amplifier headroom is not provided;

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

amplifier headroom.



anplifier headroom 49 34. A nethod of throttling power over a

reverse link in an access termnal, conprising, in conbination, the
steps of: providing at |east one signal froma throttle control unit

to a transmt circuit having a power anplifier used in both single
carrier and nmulti-carrier operations, t49e at | east one signal being
based at |east in part on one or nore throttle rules establishing a
throttle order; and within the transmt circuit, and in response to

the at BPéast Aomsthed gidhrotiting @ewewevey a tevese linkhnin apewess EEmonk compriEing in
portion%oﬁg-%ﬂnﬁﬁ@%t g%% that is input to the power anplifier to

provi de Sufficrent pover anplifier headroomfor the power anplifier.
35. The met hotbvafing br khitl drRGsi gRNEONON EliroRtle! @MBbSENit tdK thaRsAR AEFHERSving a
term nal accorqgng to . claim34, wherein the reverse |ink conprises a
si ngl e CAVFT FRPILHY user imBeth shight sasfiprgandynell-cerréer operatiens. thecatrleast pnasignal
in resp : I LGy r_at. |east
one. overnese L paeadiin EFSH ORISR IhRL Lol hoh ¥ R0l Rgr B 418

suf fi ci ent povien therphidniierirhe@andbmmesgonsd thehedt 1ttasic Karl, daleetivet @rottling
control channel power has.bee tqggtlled down, and then, if _
SuTfici BRES GlotsrOraARpIc: HOTUSm Il il Ho MEna th i BRI ity & Paver gmplifig tooprevide
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sufficient power anplifier headroom 36. The nmethod of throttling
power over a reverse link in an access term nal according to claim

34, wherein e _rever | ink comprises a single.carrier and further,
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anplifier headroomis not. provided; throttling power for at |east one
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acknomdedqnent ch%nnel po&ggqaﬂggggggﬁm%ﬁﬁ%?%i%ﬁﬂ%%aﬁﬂ%g%%l%%gﬁ?mFPGWﬂ
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source control channel powers until there is sufficient power
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reverse link in an access termnal according to
claim 34, wherein the reverse link comprises a single carrier and further comprising, with the
transmit circuit and in response to the at least one signal throttling a data source control channel
power down to a default level, and then, if sufficient power amplifier headroom is not provided;
throttling power for at least one data rate control channel on the 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 then, if sufficient power amplifier headroom is not provided;
throttling power for at least one acknowledgment channel on the reverse link carrier until
there is sufficient power amplifier headroom or the at least one acknowledgment channel power
has been throttled down, and then, if sufficient power amplifier headroom is not provided;
throttling one or more of the pilot, data, reverse rate indicator and the data source control

channel powers until there is sufficient power amplifier headroom.



claim 34, wherein the reverse link conprises nultiple carriers, and
conprising, with the transmt «circuit, and in response to the at

| east on signal: throttling power of at |east one secondary reverse
link carrier and then, if sufficient power anplifier headroomis not
provi ded; throttling power of a primaryoOreverse link carrier. 38. The
met hod of throttling power over a reverse link in an access termnal
according to claim 34, wherein the one or nore overhead channel s
conprises one or nore of the following channels: a data source
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rate indicat npel powers, 51 43. The method of throttling power
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conprising with the transmt circuit and in response to the at Ieast
one signal: throttling power of the at | east one secondary reverse
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throttling at least one pilot channel.

41. The method of throttling power over a reverse link in an access terminal according to
claim 34, comprising with the transmit circuit and in response to the at least one si gnal: throttling

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

42, The method of throttling power over a reverse link in an access terminal according to
claim 37, wherein the throttling power of the at least one secondary reverse link carrier comprises

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



throttling power for at |east one data rate control channel on the
reverse link carrier until there is sufficient power anplifier
headroom or the at |east one data rate control channel power has

been throttled down and then, if sufficient power anplifier headroom

is not provided; throttling power for &l | east one acknow edgnent
channel on the reverse link carrier until there is sufficient power
anpllfler headroom or the at |east one acknow edgnment channel power
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down: method of threftling PHWAegver a reverse link in an access terminal according to

clalm 37, comprising with the transmit circuit and in response to the at least one signal: throttling

power of at least one secondary reverse carrier by throttling one or more of pilot and data channel

powers.

45.  The method of throttling power over a reverse link in an access terminal according to
claim 37, comprising with the transmit circuit and in response to the at least one signal: throttling
power of at least one secondary reverse link carrier by throttling one or more of pilot and data
channel powers; and

throttling power of a primary reverse link carrier by throttling power for at least one

overhead channel on the primary reverse link carrier until there is sufficient power amplifier



anplifier headroomis not provided; throttling power for at |east one
data rate control channel on the second secondary carrier until
there is sufficient power anplifier headroomor the at | east one data
rate control channel power has been throttled down; and then, if
sufficient power anplifier headroomis 5ot provided; throttling power
for at |east one acknow edgenent channel on the second secondary
carrier until there is sufficient power anplifier headroom or the
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to claim37, conprisin% with the transmt circuit and in response to
the at Heast Thaemethagnel thratingtpowengverpowerrseflinktinlapamstess nemsied ardatiyig to
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if sufff headroomis not provided; throttling
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the second secondary carrier; and then, if sufficient power a
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anplifier throttling power for at least one acknowledgement channel on the second secondary
carrier until there is sufficient power amplifier headroom or the acknowledgement channel power

has been throttled down; and then, if sufficient power amplifier headroom is not provided;
throttling power for at least one pilot channel and the data source control channel on the

second secondary carrier until there is sufficient power amplifier headroom or the at least one

pilot and the data source control channel powers have been throttled down.

47.  The method of throttling power over a reverse link in an access terminal according to
claim 37, comprising with the transmit circuit and in response to the at least one signal: throttling
power of at least one secondary reverse link carrier before throttling power of the primary reverse

link carrier,

wherein throttling power of the at least one secondary reverse link carrier comprises:



headroomis not provided; throttling power for at | east one data rate
control channel on the primary reverse link <carrier until there is
sufficient power anplifier headroomor the at | east one data rate
control channel power has been throttled down; and then, if

sufficient power anplifier headroomis 330t provided; throttling

power for at |east one acknow edgenent channel on the primary reverse
link carrier until there is sufficient power anplifier headroom or
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| east one signal: throttling power east one se

reverse | i nkpewaemsioarthésecomd secohdamgeanne; and tivew,ef oiffigehtgiowanampiafia headroom
channel powers on a.first secondary carrier; and then, if sufficient
power anplif el RE3H*8om is not provided; throttling power for one

or nore data chaniheditlRpRVRIWer Rit a® [ARCRAB AR SO RERIN cEHnk] &I ‘ﬁle%% d 5090 dary
if sufficient power anplifier headroomis not provided; t rottlnl ng

power for atcaeeisandthengiafieigef notgnaeplifter hedsoore comd pseddeddar y

carrier. 49. The hrott] i, ng power, over a reverse link in an
access terninal a{gg%?%gngéwéro%%l %.Ti rlﬁa%ﬁ,o N AT edey et iF f“?ﬂ?ﬁ 4% Higpgeond
circuit and seomdespomse; el thbe iBdufli@asipoaseardplondheadrédih @fidt bRIiRANer
of at |east one stgcon,dary reyerse link carrier by throttling one or
more of pilot and'UENE POWSRHEIaL ewers ndlat ghannelend dee dafa apyrce elrannedron the

and then, i fsesulld isdoBlryPOIEE: AR inbh @ 00m,i,S A8 BT QY ded: |
throttling power for 'ond or mbre datE]léi gh%ﬁﬁ@?ﬁtpg%érsargﬁflggsg%agﬁoé’m s not
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one overhead channel on the primary reverse’link carrier unt
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carrier until there is sufficient power amplifier headroom or the at least one data rate control
channel power has been throttled down; and then, if sufficient power amplifier headroom is not
provided;
throttling power for at least one acknowledgement channel on the primary reverse link
carrier until there is sufficient power amplifier headroom or the at least one acknowledgment
channel power has been throttled down; and then, if sufficient power amplifier headroom is not
provided;
throttling one or more of the pilot, data, reverse rate indicator and the data source control

channel powers until there is sufficient power amplifier headroom.

48.  The method of throttling power over a reverse link in an access terminal according to

claim 34, comprising with the transmit circuit and in response to the at least one signal: throttling



throttling one or nore of the pilot and data channel powers until
there is sufficient power anplifier headroom 50. The access
termnal of claim1l or the apparatus of claim 18 wherein the one or
nore portions of the RF signal are associated with one or nore
carriers and conprise one or nore over¥ead channels, one or nore

data channels, and/or one or nore pilot channels. 51. The nethod of
to claim 34, wherein

i i nk ing to , -
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nore data channels, and/or one or nore pilot cha
not provided,

throttling power for one or more data channel powers on a second secondary carrier; and
then, if sufficient power amplifier headroom is not provided;

throttling power for at least one overhead channel on the second secondary carrier.

49, The method of throttling power over a reverse link in an access terminal according
to claim 34, comprising with the transmit circuit and in response to the at least one signal:
throttling power of at least one secondary reverse link carrier by throttling one or more of pilot
and data channel powers on a first secondary carrier; and then, if sufficient power amplifier
headroom is not provided;

throttling power for one or more data channel powers on a second secondary carrier; and
then, if sufficient power amplifier headroom is not provided;

throttling power for at least one overhead channel on the second secondary carrier; and

wherein throttling power of a primary reverse link carrier comprises:

throttling power for at least one overhead channel on the 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 then, if sufficient power amplifier headroom is not provided;

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

amplifier headroom.

50. The access terminal of claim 1 or the apparatus of claim 18 wherein the one or more
portions of the RF signal are associated with one or more carriers and comprise one or more

overhead channels, one or more data channels, and/or one or more pilot channels.

51. The method of throttling power over a reverse link according to claim 34, wherein the
one or more portions of the RF signal are associated with one or more carriers and comprise one

or more overhead channels, one or more data channels, and/or one or more pilot channels.



