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10  Background
[1001] Increasing demand for wireless data transmission and the expansion of
services available via wireless communication technology have led to the
development of systems capable of handling voice and data services. One spread
spectrum system designed to handle the various requirements of these two
15 services is a Code Division Multiple Access, CDMA, system referred to as
cdma2000, which is specified in “TIA/EIA/IS-2000 Standards for CDMA2000
Spread Spectrum Systems.”
[1002] As the amount of data transmitted and the number of transmissions
increase, the limited bandwidth available for radio transmissions becomes a critical
20 resource. There is a need, therefore, for an efficient and accurate method of
transmitting information in a communication system that optimizes use of available
bandwidth.

SUMMARY

25 [1003] Embodiments disclosed herein address the above stated needs by a
remote station apparatus having a link quality estimation unit operative to generate
a link quality estimate in response to a first power control instruction received on a

common channel, and a power control unit coupled to the link quality estimation



I nstruction in response to the link quality estimate. [1004] According to
an alternate aspect, a base station apparatus includes a decoder, and a
det er m navoomoesasd coupl ed to the decoder, the determ nat POM/USB/@BIEY ati ve
to determine a power control instruction for base station transm ssion on a
common channel, and an adjustnment unit coupled to the determ nation unit,
the adjustnent unit operative to adjust a power |evel of the power control
i nstruction. [1005] According to still another aspect, a base station
apparatus includes a control processor 2for power control of transrri ssion
of power contrg |nstruct|onF OB 10 aucommon chagnel and, an t ar
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power control instructions received on a reverse link.
[1007] In another aspect, a method for power control in a wireless apparatus
operative in a communication system having a forward link and a reverse link, the
system transmitting power control bits on a forward link common channel, includes
20 measuring a SNR of at least one power control bit for controlling a reverse link, and
determining a power control decision for the forward link based on the SNR.
[1008] In still another aspect, a method for power control in a wireless
communication system, the system having a forward link and a reverse link, the
system transmitting power control instructions on a forward link common channel,
25 includes determining a first power control instruction for control of the reverse link,
in response to receiving a second power control instruction on the reverse link, the
second power control instruction for control of the forward link, determining a first
transmission power level, and transmitting the first power control instruction at the

first transmission power level on the common channel.



[ 1009] In yet another aspect, a nethod for power control in a wreless
communi cation system the systemhaving a forward |ink and a reverse |ink,
the systwooemesasm tting power control instructions on a porwsozod7znk
common channel, includes generating a reverse |ink power control

i nstruction, generating a forward 5 |ink power control instruction, and

adj usting a power level for transm ssion of the forward |ink power control
i nstruction according to the reverse Iink power control instruction. BRIEF
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[1010] FIG. 1 is a diagram of a communication system having a wired
subsystem and a wireless subsystem;

[1011] FIG. 2 is a diagram of an architectural model of a Reverse Link channel
is a communication system;

15 [1012] FIG. 3 is diagram of an architectural model of a logical channel in a
communication system;

[1013] FIG. 4 is a timing diagram of power control on a dedicated channel in a
communication system;
[1014] FIG. 5 is a timing diagram of power control on a shared control channel

20 in a communication system;

[1015] FIG. 6 is a flow diagram of a method of power control in a
communication system;

[1016] FIG. 7 is a timing diagram of power control of power control bits on a
shared control channel in a communication system;

25 [1017] FIG. 8 is a diagram of a wireless apparatus compatible with a
communication system protocol performing power control on a common channel of
the forward link; and
[1018] FIG. 9 is a diagram of a base station apparatus compatible with a
communication system performing power control on a common channel of the

30 forward link.



4 DETAI LED DESCRI PTI ON [ 1019] The word "exenplary"” is used exclusively
herein to nean "serving as 5 an exanple, instance, or illustration."
enbodi nerwodesexéded herein as "exenplary” is not necessacTiUgovas7be
construed as preferred or advantageous over other enbodinents. [1020] In a
spread- spectrum wi rel ess conmuni cati on system such as a c¢dnma2000 system
mul tiple users transmt to a transceiver, often a base station, in 10 the
sanme bandwi dth at the sane tinme. The base station may be any data device

t hat communi cates through a wirel ess chdnnel or through a wired channel,

for exanple using fiber optic or coaxial cables. A user may be any of a
variety of devices including but not limted to a PC card, a conpact

flash, an external or - inter RETAIUED DESERIPHODNS or a wireline phone. A
user is also referred to as a 15 renote station. The comuni cation |ink

t hrough whi ch the user transmts signals to the transceiver is called a
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internal modem, or a wireless or a wireline phone. A user is also referred to as a

Any

15 remote station. The communication link through which the user transmits signals
to the transceiver is called a Reverse Link, RL. The communication link through
which a transceiver sends signals to a user is called a Forward Link, FL. As each
user transmits to and receives from the base station, other users are concurrently
communicating with the base station. Each user’s transmissions on the FL and/or

20 the RL introduces interference to other users. To overcome interference in the
received signals, a demodulator seeks to maintain a sufficient ratio of bit energy to
interference power spectral density, En/No, in order to demodulate the signal at an
acceptable probability of error. Power Control, PC, is a process that adjusts the
transmitter power of one or both of the Forward Link, FL, and the Reverse Link,

25 RL, to satisfy a given error criteria. ldeally, the power control process adjusts the
transmitter power(s) to achieve at least the minimum required Eu/Nq at the
designated receiver. Still further, it is desirable that no transmitter uses more than
the minimum En/No. This ensures that any benefit to one user achieved through

the power control process is not at the unnecessary expense of any other user.



[ 1021] For clarity PC information sent via the FL will be referred to as
"FL PC commands" and PC information sent via the RL will be referred to as
"RL PC owoweness3’ The FL PC commands provi de PC i nfornmat pomuSeroseont rol  of
the RL transmt power. The RL PC commands provide PC informtion for
control of the 5 FL transmt power. [1022] In a spread-spectrum system
such as a CDVA system performance of the systemis interference-limted.
The capacity of the systemand the quality of the systemare, therefore,
limted by the amount of interference pdwer present in a transm ssion.
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Signal-to-Noise Ratio, SNR. Processing gain overcomes a finite amount of
interference from other users, i.e., total noise. System capacity is, therefore,
proporﬁonal to processing gain and SNR.
[1023] FIG. 1 illustrates a wireless communication system 20, wherein in one
20 embodiment system 20 is a cdma2000 system. System 20 includes two segments:
a wired subsystem and a wireless subsystem. The wired subsystem is the Public
Switched Telephone Network, PSTN 26, and the Internet 22. The Internet 22
portion of the wired subsystem interfaces with the wireless subsystem via Inter-
Working Function Internet, IWF 24. The ever-increasing demand for data
25 communications is typically associated with the Internet and the ease of access to
the data available thereby. However, advancing video and audio applications
increase the demand for transmission bandwidth.
[1024] The wired subsystem may include but is not limited to other modules
such as an instrumentation unit, a video unit, etc. The wireless subsystem

30 includes the base station subsystem, which involves the Mobile Switching Center,



WO 02/ 065663 PCT/ US02/ 03729 6 MSC 28, the Base Station Controller, BSC 30,
t he Base Transceiver Station(s), BTS(s) 32, 34, and the Mbile Station(s),
M5(s) 36,w8820ke3s MSC 28 is the interface between the w peraseyssusyst em
and the wired subsystem It is a switch that talks to a variety of

W rel ess apparatus. The BSC 30 is the control and 5 managenent system for
one or nore BTS(s) 32, 34. The BSC 30 exchanges nessages with the BTS(s)
32, 34 and the MSC 28. Each of the BTS(s) 32, 34 consist of one or nore
transceivers placed at a single |ocatio® Each of the BTS(s) 32, 34
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the BTS(s) 32, 34 or the MS(s) 36, 38. Information is grouped onto a logical
channel based upon criteria such as the number of users, the transmission type,
the direction of the transfer, etc. The information on a logical channel is ultimately
carried on one or more physical channels. Mappings are defined between logical

20 and physical channels. These mappings may be permanent or may be defined
only for the duration of a given communication. In the exemplary logical channel of
FIG. 2, a forward common signaling channel, F-CSCH 50, carries information that
may be mapped to the Forward Sync Channel, F-SYNCH 52, the Forward Paging
Channel, F-PCH 54, and the Forward Broadcast Control Channel, F-BCCH 56.

25 [1026] As discussed hereinabove, a FL is defined as a communication link for
transmissions from one of the BTS(s) 32, 34 to one of the MS(s) 36, 38. AnRL is
defined as a communication link for transmissions from one of the MS(s) 36, 38 to
one of the BTS(s) 32, 34. According to one embodiment, power control within
system 20 includes controlling transmit power for both the RL and the FL. Multiple

30 power control mechanisms may be applied to the FL and RL in system 20,



system 20 includes controlling transmt power for both the RL and the FL.
Mul tiple 30 power control mechanisnms may be applied to the FL and RL in
system 20y0WB0er86065663 PCT/ US02/ 03729 7 includi ng rever geTajsenod7eop power
control, reverse closed | oop power control, forward closed |oop power
control, etc. Reverse open | oop power control adjusts the initial access
channel transm ssion power of MS(s) 36, 38, and conpensates for variations
in path | oss attenuation of the RL. The RL uses two types of code 5
channel s: traffic channel (s), and accesd channel(s) FL and RL traffic

and multiple

channels typically include Fundanment
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power. In one embodiment the change is made in 1dB steps. Alternate
embodiments may employ alternate values of a constant value step, or may

implement dynamic step size values, e.g., as a function of power control history.

Still other embodiments may vary the step size based on performance and/or

20 requirements of the system 20. Power control of the RL is performed by the

BTS(s) 32, 34, wherein a measurement is made of received signals and compared

to a threshold. A decision is then made as to whether the power received is above

or below threshold. The decision is transmitted as FL PC command to a given

user, such as MS(s) 36, 38, respectively. In response to the command, the RL

25 transmit power is adjusted. During closed loop power control of the RL, FL PC
commands may be punctured into the FL transmission periodically to provide the

feedback to the MS(s) 36, 38. Puncturing replaces transmission signals with FL

PC commands. The puncturing may be done within each frame, wherein a

transmission is broken into frames of a given time duration.



feedback to the M5(s) 36, 38. Puncturing replaces transm ssion signals with
FL PC conmands. The puncturing may be done within each franme, wherein a

t ransm sswomieseby oken into franes of a given tinme durati @T/0802/@229065663
PCT/ US02/ 03729 8 [1028] The system 20 is designed for transm ssion of
voice information, data information, and/or both voice and data. FIG 4
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BTS(s) 32, nessa ent perio or when
rat e reachéstoatst HNetehthlad a mwerecmHMdnsﬂnm@EimoMyibe seltnpte,ted Iwesyfmltemiezo In

one o8, FiPhen, SoFohé AR ARAT L 30, P OIS ardCpacy S0 i,
power is adamminedwarﬂﬁr b&seltbrnatetekmbcﬁhﬂehmurm L HC 6@Gnabde seal/ !b@ptacpdwer
control consists, 0 an inner loop and an outer |oop.
The outer |"bt9beqi1|§8§ togoo Sg?qgor rate and periodically adjusts a
set poi nt umfIEQ]domrt;mW@n wrarcm dfhtaetla_r oRL Fﬁcnamermraéndxr af@tpeovitiéd ttbehér ane
Fate i 5 t 0BT SR HemBE ISR, I8 MeEroaSRNED TOIeAEPP PBBBT REBEUILS | he
recei vad sighpl cbentlthéRtmber of bad frames received durlng a given period and sends

a report to the BTS(s) 32, 34. The message may be sent periodically, or when the

error rate reaches a threshold, wherein the threshold is set by the system 20. In

one embodiment, each frame transmitted by the MS(s) 36, 38 contains an Erasure

Indicator Bit (EIB) that is set to indicate an erasure. The FL power is adjusted

20 based on the EIB history.

[1030] Closed loop power control consists of two feedback loops: an inner loop

and an outer loop. The outer loop measures the frame error rate and periodically

adjusts a setpoint up or down to maintain the target frame error rate. If the frame

error rate is too high, the setpoint is increased and if the frame error rate is too low,

25 the setpoint is decreased. The inner loop measures the received signal level and
compares it to the setpoint.. Power control commands are then sent to increase or
decrease power as needed to keep the received signal level close to the setpoint.

The two loops operate in concert to ensure sufficient signal strength to demodulate
the signal at an acceptable probability of error and to minimize the interference to

30 other users.



conpares it to the setpoint.. Power control commands are then sent to

I ncrease or decrease power as needed to keep the received signal |evel
cl ose to whez2seseoi nt. The two | oops operate in concert POTARIS62403329
sufficient signal strength to denodulate the signal at an acceptable
probability of error and to mnimze the interference to 30 other users.
WO 02/ 065663 PCT/ US02/ 03729 9 [1031] The FL includes Conmon Channel s,
including but not limted to the Pilot Channel (s), the Common Contr ol
Channel, CCH, the Broadcast Channel, BCH, and t he Conmon Power Contr ol
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referred t@nasrmwmm al Channels. The Suppl emental Channel s are used

for data tr[ g&a\g&ll\lﬁl’elfc LEE Wit g%sﬁ%%nﬁ‘rﬁunjubatfdr{gs %QYSUC‘E
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transmi tted on the ind]yl dually assioped FOH(S).Lhe T fiipdpctdgn of the
shared commf gtal Lha ssions. et
15 little energy, each FCH requires a dedicated Walsh code, resulting in a large
aggregate energy over multiple FCH. For data communications the FCH are idle
much of the time. In this condition, the FCH waste Walsh codes and power that
could be used to increase the capacity and performance of the system. To avoid
the waste, one embodiment assigns several FCH(s) to one or more common
20 channels, shared by all users. The Walsh code usage, or Walsh space, is reduced
to one Walsh code, and the power consumed by otherwise idle FCH(s) is reduced.
[1033] As power control instructions were previously transmitted on the
individually assigned FCHY(s), the introduction of the shared common channels
brought about the use of a Common Power Control Channel, CPCCH. The
25 CPCCH is used for power control of the RL, wherein different users share the
channel in a time division manner. FL PC commands are sent via the CPCCH.
[1034] FIG. 5 illustrates the placement of FL PC commands for maobile users
labeled A and B. The FL PC commands are transmitted on the CPCCH and are
plotted as a function of time. The FL PC commands are transmitted at full power

30 or a predetermined power level. The commands for the users A and B are time



brought about the use of a Conmon Power Control Channel, CPCCH The 25
CPCCH is used for power control of the RL, wherein different users share
t he chammel2/meseas time di vision manner. FL PC conmands ar BCs@s02/0872 t he
CPCCH. [1034] FIG 5 illustrates the placenent of FL PC commands for
nobil e users |abeled A and B. The FL PC commands are transmtted on the
CPCCH and are plotted as a function of tinme. The FL PC conmands are
transmtted at full power 30 or a predeterm ned power |evel. The conmands
for the users A and B are tinme WO 02/ 065®63 PCT/ US02/ 03729 10 di vi sion
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FL provides the data scheduler with information regarding the quality of

the link at %begf‘wnf:ﬂ?er ?% information allows the scheduler to take 20
advant age ¢i036]e ahmnsredn ués|m|@tcgbmmueqdw¢htlddmgoschm@eFL,[éxQ:aR]/h&uhbher,

't 1s desi rd%lt)al E: tr'a%sn'at?eed rrIt-)or examp 2 tl orﬂytaofegsﬂga?rr\ésaép dattQ %rer teoS eo tr}gr(?smlttted
15 on the Supplemental Channel, updating power control of the FL enhances the
transmission of the Supplemental Channel allowing transmission with the required
power and saving power. Additionally, for data transmissions, continuing the
power control of the FL provides the data scheduler with information regarding the
quality of the link at a given time. This information allows the scheduler to take

20 advantage of the channel using a given scheduling scheme.
[1037] Further, it is desirable for the mobile station to ascertain the response of
the base station to RL PC commands. Using a shared common channel, the
mobile station may not see the effect of the RL PC commands. For example, the
mobile station may know the En/No of the FL subsequent to a series of RL PC
25 commands. The RL PC commands may have been corrupted at the base station
receiver. ldeally, the FL includes a power indication that echoes the RL PC
commands received at the base station. Using the FCH, the mobile station was
able to measure the FCH for such feedback. In one embodiment using the shared
common channel, the feedback is provided as a function of the power level of RL

30 PC commands.



the base station to RL PC conmmands. Using a shared comon channel, the
nobi |l e station nay not see the effect of the RL PC commands. For exanpl e,

t he nobiwe ospakbéon may know t he Eb/ No of the FL subsequeRCTUS0B033EY | es of
RL PC 25 conmands. The RL PC commands may have been corrupted at the base
station receiver. ldeally, the FL includes a power indication that echoes
the RL PC commands received at the base station. Using the FCH the nobile
station was able to measure the FCH for such feedback. In one enbodi nent
using the shared common channel, the f#&kdback is provided as a function of

t he power / / 1
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15 PC command at the adjusted power level at step 110. If a RL PC command is
received at step 112, processing then returns to step 104 to determine the
instruction. The method 100 effectively performs FL power control of the FL PC
commands. Note that the FL PC command information is not impaired by the
power control of method 100. The FL PC command information is used for power

20 control of the RL.

[1039] When the base station adjusts the power level of the FL PC command in
response to RL PC command, such as according to the method 110 of FIG. 6, the
mobile station may use the power level of the FL PC command to make power
control decisions estimating the quality of the FL. The mobile station may then use

25 this information to generate power control commands. According to one
embodiment, the mobile station measures the SNR of the FL PC bits on the
CPCCH. The SNR is then compared to a threshold value. A corresponding power
control command is transmitted in response to the comparison. The FL is
prepared to transmit at the correct power level, and the base station may use the

30 transmitted power as an indication of channel quality. According to one



20 control of the RL. [1039] Wen the base station adjusts the power |evel
of the FL PC command in response to RL PC command, such as according to

t he met hodo 24/065663 FI G 6, the nobile station may use theppowse2/d3ewel of
the FL PC command to nake power control decisions estimating the quality
of the FL. The nobile station may then use 25 this information to generate
power control conmmands. According to one enbodinent, the nobile station
nmeasures the SNR of the FL PC bits on the CPCCH The SNR is then conpared
to a threshold value. A corresponding pb&er control command is transmtted

i n response e d
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pover | evely, of HidVgNEhmaha S fd gﬁgnﬁrtfﬁecﬁ@gﬁﬂd ahd, tid gééé %Eagﬂn the

next FL PC command is transmtte romtine at anajuste
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Il lustrat ecbonelqer\Br Ievel 15 of the FL PC command transmtted fromtine
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appl i ed t o cdairaand.ans ressordesta therdiPcborhhanbdasite base station increments the
power level of the next transmitted FL PC command. As illustrated the power level
15 of the FL PC command transmitted from time tg to t1o is returned to level A.
[1042] The method 100 is applicable to a variety of systems and scenarios. For
example, the method 100 may be applied to data transmissions in which the base
station receives more data from mobile stations than is transmitted on the FL. In
one embodiment, a wireless banking system incorporates the method 100 of FIG.
20 6. A central processing center, similar to the BTS(s) 32, 34 receives information
regarding a bank transaction or credit purchase via the RL. Most of the
transmissions are performed on the RL; therefore, power control is typically
performed on the RL exclusively. In this scenario, power control is implemented on
the FL as well and serves to enhance the RL power control. In an alternate
25 embodiment, the method 110 is applied to a distributed meter reporting system,
such as a utility meter reporting system. In this case, the central processing center
receives information from multiple units or meters.
[1043] FIG. 8 illustrates an embodiment of a wireless apparatus 200, such as a
remote station or a mobile station, compatible with a spread spectrum system

30 implementing a common channel on the FL that transmits power control decisions



station receives nore data fromnobile stations than is transmtted on the
FL. In one enbodinent, a wrel ess banking systemincorporates the nethod
100 of FIWA 02065663 A central processing center, simlar torPChes®lB(m» 32, 34
receives information regarding a bank transaction or credit purchase via
the RL. Most of the transm ssions are perfornmed on the RL; therefore,
power control is typically perforned on the RL exclusively. In this
scenari o, power control is inplenented on the FL as well and serves to
enhance the RL power control. In an alt&nate 25 enbodi ment, the nmethod 110
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cospr <ad Uadas i HEIREUALY, 202 0 hupllid SRR MSrBhoh ooheEEe B
recei vag sicgfilate thENE,/SNBf G fegaived sigihigeTire SINFS edtimator 204 generates an
estimate of E,/No and provides the estimate to a threshold comparator 206. The
threshold comparator 206 compares the Ey/Ny estimate to a predetermined or
precalculated threshold value, referred to as a setpoint. The setpoint is monitored
and updated by a setpoint adjustment unit 212 coupled to the threshold comparator
20 206. As discussed hereinabove, the setpoint adjustment is a part of the outer loop
of power control and is a function of the frame error rate. There are many decision
criteria and methods for performing the operation of setpoint adjustment unit 212.
The result of the comparison of threshold comparator 206 is provided to PC bit
decision unit 208 to determine a next power control instruction to send to the base
25 station. By determining the quality of the FL by way of the FL PC bits received on
the CPCCH, the wireless apparatus 200 is able to provide accurate power control
instructions to the base station.
[1045] The PC bit decision is then provided to generation unit 210 to generate
the RL PC bit, or RL PC message, for transmission on the RL. The generation unit
30 210 is coupled to amplifier 214, which receives the RL PC bit from generation unit



estimate of Eb/No and provides the estimate to a threshold conparator 206.
The threshold conparator 206 conpares the Eb/No estinmate to a

pr edet er waezoesn63 precal cul ated threshol d val ue, referredpCovas/@7®et poi nt.
The setpoint is nonitored and updated by a setpoint adjustnent unit 212
coupled to the threshold conparator 20 206. As di scussed herei nabove, the
setpoint adjustnent is a part of the outer loop of power control and is a
function of the frane error rate. There are many decision criteria and
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Y The receive circuitry 302 is coupled to a decoder 304 that extracts the RL PC

command from the received signal. The command is then provided to an
adjustment unit 308 to adjust the FL traffic transmit power. The adjustment is
provided as control information to amplifier 312. The PC command from decoder
20 304 is also provided to a PC adjustment unit 310. The adjustment unit 310 adjusts
the transmit power level of the PC bits for transmission in the CPCCH according to
the RL PC command. The amplifier 312 applies the appropriate amplification
factor to data and/or control information for transmission by base station 300 as
well as to FL PC commands. Note that base station 300 determines the power
25 control instructions for transmission to the wireless apparatus 200, wherein the
power control instructions are PC bits transmitted on the CPCCH. A variety of
power control decision mechanisms may be implemented to determine the
appropriate power control instructions to control the RL.
[1047] Those of skill in the art would understand that information and signals

30 may be represented using any of a variety of different technologies and



but is not limted to an antenna or nultiple antennas, a preprocessing unit
for 15 multiple access communi cations, a frequency despread unit, and a
denodul atwo.02/068a63 r ecei ve circuitry 302 is coupled to a decodsn2/@®0® t hat
extracts the RL PC command fromthe received signal. The command is then
provided to an adjustment unit 308 to adjust the FL traffic transmt
power. The adjustnent is provided as control information to anplifier 312.
The PC comand from decoder 20 304 is al so provided to a PC adjustnment unit
310. The adjustnent unit 310 adjusts tHe transmit power |evel of the PC
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invention.
[1049] The various illustrative logical blocks, modules, and 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
20 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 perform
the functions described herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor may be any conventional
25 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 microprocessors, one or more microprocessors
in conjunction with a DSP core, or any other such configuration.
[1050] The steps of a method or algorithm described in connection with the

30 embodiments disclosed herein may be embodied directly in hardware, in a



sof tware depends upon the particul ar application and design constraints

i nposed on the overall system Skilled artisans nmay inplenent the

descri bedvbuwmeéssemal ity in varying ways for each parti culpar/uappbi7eati on,
but such inplenentation decisions 15 should not be interpreted as causing a
departure fromthe scope of the present invention. [1049] The vari ous
illustrative |ogical blocks, nodules, and circuits described in connection
wi th the enmbodi nents di sclosed herein may be inplenmented or performed with
a general purpose processor, a digital $gnal processor (DSP), an 20
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machi ne._ A processor _ may al so npl enent ed as BOHJDI nation of computing
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core, or an%%ot her such configuration. [1050] The Steﬁé of a nethod
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sof t war e ndddihe altefnaties,i the procaRant nndﬁh@ storagesiedismungy rekitid aswisojete EPROM

mam)ry,mEE oﬁ@ﬂ@WaJs%p{e?ﬁﬁ{a? hard di sk, a renovabl e disk, a CO- ROM
or any ot her tor m of storage nmedi um known in the art. An exerrpl ary 5
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15  without departing from the spirit or scope of the invention. Thus, the present
invention is not intended to be limited to the embodiments shown herein but is to
be accorded the widest scope consistent with the principles and novel features

disclosed herein.

20 WHAT IS CLAIMED IS:



10 conponents in a user termnal. [1051] The previous description of the
di scl osed enbodinents is provided to enable any person skilled in the art
to nmake ovOowseskbe present invention. Various nodificati eas/usw/adiese
enbodi ments will be readily apparent to those skilled in the art, and the
generic principles defined herein may be applied to other enbodi nents 15

W t hout departing fromthe spirit or scope of the invention. Thus, the
present invention is not intended to be limted to the enbodi nents shown
herein but is to be accorded the w dest7 scope consistent with the
principles and novel features discleéﬁguﬁ rein. 20 WHAT IS CLAIMED I S: WD
02/ 065663 PCT/ US02/ 03729 17 CLAI M5 : enpte station apparatus
conprising: 2 alink quality estimation unit operative to generate a |ink
quality estimate in response to a first power control instruction 4
recei ved on a conmon channel ; and a power control unit coupled to the link
qual ity estijmat h\GR i Etati&hﬁp ;?raf?f%"&rm&% ol unit operative to generate a
second power = control |nstruc?|on in response to the link quality estinate.
2. The reé@note stati oa liapppuadityuestirhatiormiunit gperativectngenerateaoltink gualityon 2
apparatus controls trangg:ssi p r.LO resp t 1"

control instruction. 3. %r%}@%lrt%ﬂgt ge\@?tog%gotﬁ gpﬁ%??fo&geropg%thgi rﬁﬁ lﬁemérei n
the renpde station 2 apeegiwadien &rcamemon chanmel; ®adond power contr ol
instruction. 4. A base station apparatus, cogprising:. 2 .a decoder;.and a
determination unit cORBIELCPRIeH 'td%%{f’geedr {,:o e'"ﬁ(ecﬂ%lj'm ﬁ?ﬂq’%f?n ﬁméﬁg?ati ve
to detergi ne a power colpower domiol uHiti opefative bi@s gensratd ia0Betdran poivgsi on on

a common channel ; and . o . . .
control instruction in response to the link quality estimate.

2. The remote station apparatus of claim 1, wherein the remote station
2 apparatus controls transmission power in response to the first power

control instruction.

3. The remote station apparatus of claim 1, wherein the remote station

2 apparatus transmits the second power control instruction.

4. A base station apparatus comprising:
2 a decoder; and
a determination unit coupled to the decoder, the determination
4 operative to determine a power control instruction for base
station transmission on a common channel; and
6 an adjustment unit coupled to the determination unit, the adjustment

unit operative to adjust a power level of the power control

8 instruction.
5. A base station apparatus comprising:
2 a control processor for power control of transmission of power

control instructions on a common channel; and
4 an amplifier operative to adjust a power level of the power control

instructions.



6 an adjustnment unit coupled to the determ nation unit, the adjustnent

unit operative to adjust a power |level of the power control 8 instruction.
5. A basewewanéssss apparat us conprising: 2 a control proceBeoUSHBIZ7THONET
control of transm ssion of power <control instructions on a common channel;
and 4 an anplifier operative to adjust a power |evel of the power control

I nstructions. WO 02/ 065663 PCT/US02/03729 18 6. A wireless conmunication
system conprising: 2 a first power control unit operative to transmt
reverse |ink power control instruction®on a cormon channel; and 4 a
second power control unit operative to adjust transm ssion power of the
reverse |link power control instructions in response to 6 forward |ink
power contrd@. i Astireless commupiceaiioresystemaomgvisinge |ink. 7. A method for
power control in a wreless apparatus.operative jn a .2 co nj catiaon
System having a. f or vRIESH PSRRI LBl HPEEayYen o, IBnanit Sfeliy 10k U t i ng
power control bits on a doatrdEhstridtiols 6a@GmebARAShnelidi’l 4 net hod
conprising: neasuring a SNR of at |east one power control bit for

P ( .
control | #ng a 6r eve F8EoN]q pRwersntigb LBk RPATENYE 40 FainsH traRsipission AOMeEi on f or
the forward link based @f thé retséNRk sowet éﬁ?ﬂm%gtﬁjg:tifgw réphseltoi N a

w rel ess communi cation system the 2 system having orward link and a
reverse 16 nk, the syst eremwaiddifk trowey copbakinslBaions recAyed (1t 8 68%er8R a
forward |ink common chagpel, the method 4 conprising: determning a first
power control instruction for control of the reverse

7. A method for power control in a wireless apparatus operative in a
2 communication system having a forward link and a reverse link, the system
transmitting power control bits on a forward link common channel, the
4 method comprising:
measuring a SNR of at least one power control bit for controlling a
6 reverse link; and
determining a power control decision for the forward link based on
8 the SNR.

8. A method for power control in a wireless communication system, the
2 system having a forward link and a reverse link, the system transmitting
power control instructions on a forward link common channel, the method
4 comprising:

determining a first power control instruction for control of the reverse

6 link;
in response to receiving a second power control instruction on the
8 reverse link, the second power control instruction for control of
the forward link, determining a first transmission power level;

10 and
transmitting the first power control instruction at the first

12 transmission power level on the common channel.

9. A method for power control in a wireless communication system, the

2 system having a forward link and a reverse link, the system transmitting



6 link; in response to receiving a second power control instruction on the
8 reverse link, the second power control instruction for control of the
forward Iwalk2oessterm ning a first transm ssion power | evebCT/us02/@snzh
transmtting the first power control instruction at the first 12
transm ssi on power |evel on the common channel. 9. A nethod for power
control in a wireless comruni cation system the 2 systemhaving a forward
link and a reverse link, the systemtransmtting WO 02/ 065663
PCT/ US02/ 03729 19 power control instru&ions on a forward |ink conmon
chamnel . Lhe TebaRG: ot PRSI P BGHAk M BRI Bhardel in@ MBhod o0 1 ©!
i nstruction; r & ng a Horhar ower ro nst’ruction; and
adj usting a povvemmbﬂs«eg for transm ssion of the forward |ink power 8
control instruction accordi nag qe reverse % i nk pover. control
i nstruction generatin reverse ink power control instruction;

6 generating a forward link power control instruction; and

adjusting a power level for transmission of the forward link power
8 control instruction according to the reverse link power control

instruction.



