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transm ssion of each access termnal is an interference to other access
termnals. An access termnal can transmt at a higher data rate if the
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Background
[0002] In a typical telecommunications network based on the CDMA 2000 1xEV-DO

standard according to “3rd Generation Partnership Project 2 ‘3GPP2’ CDMA2000 High
Rate Packet Data Air Interface Specification,” 3GPP2 C.S0024 Version 3.0, December
5, 2001, the control of loading of reverse link traffic from mobile stations or access
terminals to a base station is determined by a parameter known as the rise-over-thermal
(ROT) ratio.

[0003] The reverse links of a CDMA 2000 1xEV-DO system are code division
multiplexed (CDM) and are therefore interference limited. In an interference-limited
CDM communication system, the reverse link transmission of each access terminal is an
interference to other access terminals. An access terminal can transmit at a higher data
rate 1f the interference level from other access terminals is lower. Furthermore, if one of
the access terminals transmits at a higher data rate, other access terminals may
experience more interference from the access terminal transmitting at the higher data
rate.

[0004] It is desirable to achieve three major goals in the design of a CDM network,
namely, to maximize the overall throughput of the network within any given sector of a
base station, to maintain stable reverse link operations, and to ensure coverage at the
edge of the network. However, these goals tend to conflict with one another and
achieving these goals simultaneously typically requires delicate control of loading
within the network.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1 is a simplified block diagram of a wireless communication system in
* which embodiments of the present invention may be implemented;

[0008] FIG. 2 is a flowchart illustrating an embodiment of process steps in a method for
controlling reverse link loading based upon the maximum effective noise power spectral
density according to the present invention; and

[0009] FIG. 3 is a flowchart illustrating another embodiment of process steps in a
method for setting a reverse activity bit (RAB) to signal access terminals to change their

data rates to control interference according to the present invention.

DETAILED DESCRIPTION

[0010] The word “exemplary” is used herein to mean “‘serving as an example, instance,
or illustration.” Any embodiment described herein as “‘exemplary” is not necessarily to
be construed as preferred or advantageous over other embodiments.

[0011] A high data rate (HDR) subscriber station, referred to herein as an access
terminal (AT), may be mobile or stationary, and may communicate with one or more
HDR base stations, also known as modem pool transceivers (MPTs). An access
terminal transmits and receives data packets through oné or more modem pool
transceivers to an HDR base station controller, also known as a modem pool controller

(MPC). Modem pool transceivers and modem pool controllers are parts of a network
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The conmuni cat’i on I ch an access term na st gnal s to
a station sends signals to an access terminal is called a forward link.

[0012] Exemplary embodiments are described below with reference to the reduction of
reverse link interference in a wireless communication system according to the CDMA
2000 1xEV-DO Rev-A standard, known as the “3rd Generation Partnership Project 2
‘3GPP2° CDMA2000 High Rate Packet Data Air Interface Specification.” However,
the present invention is applicable to the reduction of reverse link interference in
various types of CDMA communication systems.
[0013] FIG. 1 is a simplified block diagram of a wireless commumication system which
includes a base station 2, a base station coniroller 4 connected to the base station 2, and
* a plurality of access terminals 6, 8, 10 and 12 communicating with the base station 2.
The base station 2 includes at least one antenna 14, a transceiver 16 connected to the
antenna 14, a computer 18 connected to the transceiver 16 for computing a maximum
effective noise power spectral density among the access terminals, and a reverse activity
bit (RAB) setter 20 connected to the maximum effective noise power spectral density
computer 18 and the transceiver 16. The base station 2 may also include various other
components of a typical CDMA system not explicitly shown in FIG. 1 but known to a
person skilled in the art.
[0014] The base station 2 may transmit signals to antennas 22, 24, 26 and 28 of the
access terminals 6, 8, 10 and 12 through forward links 30, 32, 34 and 36 and receive
signals from the access terminals through reverse links 38, 40, 42 and 44, respectively.
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antennas covering all sectors of a cell, and each sector antenna may
conmmuni cat edsgsitshatggach of the access terminals that are power controlled by a given sector of the

base station is determined as indicated by block 50. In an embodiment, the control of
reverse link loading is achieved by using a maximum noise spectral density (Nimax)
without pilot interference cancellation (PIC). If pilot interference cancellation is not
implemented, the relationship of the noise power spectral density (N;;) of a given access
terminal (i) to the thermal noise power spectral density (Np) and interference from other
access terminals that contribute significantly to the loading of the sector of the base

station is given by equation (1) as follows:

[0016] M,i =fo- Ec, i= No+ Z (Ecp,j + Ec, overhead, j + Ec, traf,j) (1)

=

{0017 where Ni; is the noise power spectral density of the access terminal i, I is the
total received power spectral density at the base station, E.; is the chip energy of the
access terminal i, Ny is the thermal noise power spectral density, E; is the pilot chip
energy of the jth access terminal, which is another access terminal other than the access
terminal 1 itself, and Ec overeaq; 1S the chip energy of the overhead channels of the jth
access terminal. In an embodiment, the overhead channels include a data request
channel (DRC) and an acknowledgement channel (ACK). In another embodiment, the
overhead channels further include a reverse rate indicator (RRI) channel and an
auxiliary pilot channel. The chip energy Egoverhcad; 18 the total chip energy of all
overhead channels. In equation (1), Eyar; is the chip energy of the traffic channels of
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[0021] In another embodiment, control of reverse link loading is achieved by using a
maximum effective noise spectral density (Nimaxestective) With pilot interference
cancellation (PIC). In a system in which pilot interference cancellation is implemented,
the interference experienced by an access terminal may be lower because the base
station is able to cancel interference from the pilot channels of some or all of the access
terminals that are being power controlled by a particular sector of the base station. With
pilot interference cancellation, the effective noise spectral density (Nt; efective) at access

terminal i is given by equations (3) and (4) as follows:

[0022] M,i,eﬁéctt’ve = No+ ZEcp,j + Z(I - aj) * Eep,j +Z (Ec, overhead, j -+ Ec,traf,j) (3)

[0023] Nt, i, effective = To— Ec, i— z aj * Ecp,j (4)
The

[0024] where A is a set of access terminals whose pilot channels can be canceled by

the base station. In an embodiment, the set A, comprises some or all of the access
terminals that are power controlled by the particular sector of the base station. In an
embodiment, not all the pilot channels of the access terminals within the set A are

interference canceled, and a; is a fraction of the number of access terminals which are
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(Nt, max, ef f&%ive) with pilot interference cancellation (PIC). In a

syst em[ooas]vvhl ch pfidrOthe Idx@hinar ERREvE abiee pbAtd Optcirsl ddHBite RN EGuive) is
determined, the RAB is either set, meaning that the RAB is set to one, or unset, meaning
that the RAB is set to zero, depending upon whether Nimaxeffective 1S greater than a
predetermined threshold, as indicated by block 54 in FIG. 2. If Nimaxeftective 1S groater
than the predetermined threshold, then the RAB is set to one to signal all of the access
terminals which are power controlled by the sector to lower their data rates to control
the sector loading in order to minimize interference among the access terminals. If
Nimax,effective 1S less than the predetermined threshold, then the RAB is unset, that is, set
to zero, to indicate to all of the access terminals that are power controlled by the sector
that they need not reduce their data rates in order to control the sector loading. In an
embodiment, the ratio of the maximum effective noise power spectral density to the
thermal noise power spectral density (Nimax efrective/No) 18 compared to a predetermined
threshold to determine whether the RAB should be set or unset.

[0027] In an embodiment, only the effective noise power spectral densities of the access
terminals which contribute a significant load to the sector are considered, while the
access terminals which do not contribute or only contribute negligibly to the sector’s

- loading are ignored in the determination of whether the RAB should be set or unset. In
an embodiment, only those access terminals which include the given sector of the base
staﬁon in their active sets are selected for consideration. The filtered ratio of pilot chip
energy to the effective noise power spectral density (Ecp/Ny) per antenna for each of the

access terminals under consideration is computed in a manner known to a person skilled
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[0029] In another alternative, the determination of whether an access terminal
contributes a significant load to the sector may be based on filtered reverse link path
loss from the access terminal to the base station. For example, the transmit power of the
access terminal may be communicated to the base station through one of the reverse link
channels, and the received power at the base station can be measured directly by the
b“ase station itself. The filtered path loss for the reverse link from the access terminal to
the base station can be calculated in a manner known to a person skilled in the art. The
filtered path loss is then compared to a pfedetennined threshold. If the filtered path loss
is above the predetermined threshold, the access terminal is deemed irrelevant to the
sector’s loading and therefore ignored in the determination of whether the RAB should

" be set or unset.

[0030] In an embodiment, an upper threshold of the rise-over-thermal (ROT) ratio
(Io/Np), which is conventionally defined as the ratio of total received power spectral
density (Ip) to thermal noise power spectral density (Ng), is imposed on the sector in
order to avoid the overloading of neighboring sectors. If the ROT ratio is greater than a
predetermined threshold, the RAB is set to one to signal all of the access terminals that
are power controlled by the sector to lower their data rates regardless of whether the
parameter Ny max esrective/No 1 large enough to trigger the setting of the RAB,

[0031] In an embodiment, if only one access terminal that is power controlled by the

sector is active, the RAB is unset, that is, set to zero, such that the access terminal need



these access termnals is selected anong the access termnals as

I ndi cated by block 52 in FIG 2. In an enbodi nent, the ratio of the
maxi num ef f ecti ve noi se power spectral, density to the thernmal noise
power specwpabisgiensi ty (Nt maxeffective~No) is chosen aBCTiR2005pe498ITEL €r
for determ ning whether the reverse acgivity bit (RAB) should be set to
one or zero. [0026] After the maxi mum effective noi se power spectral
density ( NtnoExdedelig@hiavetk ab fongdethe ROTAMo istHetowhB prslerirhined theshold 2ani ng
that the RAB i.s set .10 _one, %r.unset, meaning that the RABis set to
zero, deper?ﬂ?lﬂﬁvﬂg’&ﬂmﬁﬁéeﬂ?égh @St ec rve is greater than a

predet gpdmy ned t i@shojsda BSwdnRd i BadREND YnbtheC kmBdditRntbf the? prdckss of _
N, epeecave is greater than the predeterm ned threshold, then the RAB is

set to one detsBinggahe RAB &7 sigpad throecsess terinaly iashengiheh raveseplikedata
control | ed er)és {oh@onﬁ'gpﬁm?errfe}éﬁcé %ﬁ% %@%béesgéhﬁinﬁﬁ.t Sﬁseflﬁst?a%g ﬁlq“IG. E”,h sector

| oading in order to mnimze Interference anong access termnals. If
N nex, er r edniali detdrmimtioth Brnadeas jo etizh eceeshisdninkls estiobute atsigpifidahtclofAB i s

unset, that, i set t.o.zer | ndi e to.all, of t.he access termnals

that are pd®dfe Eegﬁ)[r raBIIF%ﬁa%%&;w &?gm% g@t gg%setqﬁgft%t ﬂ’éeymﬁ’ggﬁmng‘t%ecﬁg%lﬁ@@e t heir

dat a ra]E es ﬁoﬂzempéeuraltde?f@mgmﬁffmg i§¢aémﬁneldamingghel dcﬁesamennﬁ’[ﬂnﬂﬁtrr;wmt, t he
rati o of the nmaxi mum ectj ve noi,.se power spectra nsj .t 0 e

t her mal noidsem wewng%@man #dilad t@r&b@; %P&S??eaér@mﬁ%%yl?lgé%%%m ® to a
predet er m ngdhodintthe SO kol & HE MRS ML D @bist REwE B o WehkilyaosRE OF

unset. 100271 In an enbodi ment, only the effective noise power spectral
densi ti es chermigk neise @ewer spackrhln AensitinviNorax teomd Mo big t @puted gandf 1€8rms 3 oad to
t he sector ' 1&91% ¥\/q;]'] S L: ol o RfaTaITaTc)
contribute }%%a?%e?ﬁqggljc%ﬁ%rl Ut & %\tg‘%rltt?gibﬁg&eaﬁoﬁts @ﬂggl%?%ﬁh%@dcﬁoac@%ggare

i gnor ed i n thiterdgtver vomztlied iy dlie settet tvardich ¢heRABtastatas linl ofsler wetoniwel thepset .
In an eandicfi’renc;tf,heosrélté t hose access term nals which include the given
sector of tRE SR ion in their active sets are sel ected for

consi d@ozg]i on. Hfer fthd teeaxéalurnh adffectivef ngisd pdwarhipsctrat ndehgyy (64 Lhexe) fiective
noi se power spect Si t. Ecp/ N). per an a faor each of the. access
orm no o dirigbass SER3 it 18 TecohB it sPl Rt o6 Boutet Baiper con

skil | ed that the RAB is set to zero, depending upon whether Nimaxeffective 1S greater than a

predetermined threshold, as indicated by block 64 in FIG. 3. If Nimaxefrective 1S greater
than the predetermined threshold, then the RAB is set to one to signal all of the access
terminals that are power controlled by the sector to lower their data rates in order to
control interference between the access terminals. If Nimaxerrecive 1S less than the
predetermined threshold, then the RAB is unset, that is, set to zero, to indicate to all of
the access terminals that are power controlled by the sector that they need not reduce
their data rates in order to control interference between the access terminals. In an
embodiment, the ratio of the maximum effective noise power spectral density to the
thermal noise power spectral density (N;maxefrective/No) is compared to a predetermined
threshold to determine whether the RAB should be set or unset.

[0034) In an embodiment, only those access terminals which include the given sector of
the base station in their active sets are selected for consideration as potentially relevant
access terminals which may contribute significantly to the sector’s loading. The filtered
ratio of pilot chip energy to the effective noise power spectral density (Eo/Ny) per
antenna for each of the access terminals under consideration is computed in a manner
known to a person skilled in the art. The filtered ratio (Eqp/Nt) per antenna for each of

the access terminals is then compared to a predetermined setpoint. If the filtered ratio



WO 2005/ 094112 PC171JS2005/004981 7 in the art. The filtered ratio
(E~p/Nt) per antenna for each of these access termnals is then conpared
to a predeterm ned setpoint. If the filtered ratio (E~p/ Nt) per antenna
for a par WGWHPIHEcess ternmnal is bel ow the predet ePATHNEWOZTWHSOI Nt by
nore than a predeterm ned offset, for9exanple, 2dB, then the access
termnal is deened irrelevant to the sector's |oading and therefore

i gnored i n (Eqa&Vorer enteinaddl @ paréulevrecdseierminel iRbelow dhopredsteraninadiseippintinset .

[ 00281 Al't Y gﬁ; i-nat i i nal
contri but eg;ygﬂ Injse itg%\l?/? ip%%{raﬁe oggmtf%&’t f?g%éég?lgﬂgﬁﬁ%@ﬂﬁg%g‘%ﬁgt?\rhg\/\%étl er the
dat a r equesicemnéthineielvaitdc khe eBRCE toalting efd theefae (@wsedtiertin dadrmimtisedf or
unset. The data re channel ) is a reverse link channel known to
a person sk‘?%feh’é’ﬁﬁﬁe%ﬁ%w&ﬁabeﬁt%&g%&ommni cations. If the DRCLock of an
access[opss) M nal Alsmatieety,, the RRRrhheiaceksticth@r i BakssTRyminel ceitRtks a
irrelevant to nd. t heref or

.1he sector's |oadin i gnored in the
det er mi nat i%wéfmlﬁ@f Hethe sepier %g%_ #56 G Bewer T, dignsaues Fe2glorh
anot her al t@REALENF HehBoddS tthHali8 bdt 8Purbt. Whak DRCIAL &L KB esk BrMiAR!
contributes a significant |oad to the sector may be based on filtered

reverse | i nik opgt Ahen|theaccpssipmming ny hesigerpesd inelesant te therpectprs wading eidbn. For

exanple, t ) . @{Q Y, gamuni cat ed

to the bas gtﬁ %r%%%ﬁ%nmr%%@%ﬁet%ﬁagg " ?ﬂg&ra%\ggl%se IE}%EI chsgﬁ(%e s, and the

recei v@@dgover & dnbthebadternstied,i e daermivetion asfumdsithei rapc eéopssbyermirel base

acoess ter RGPS siepge g el It iotmn sk O SeRE e OB cnown

to a per sonedfie linkOpatin1dsh €ro the addess tefrhintlet ahle pak itdtion so k prédeermimedrpar ed
If the filtered path | oss ove the

bredet e i BT e 5 e ot 853 (B Lo B RROI HER BORHEESt o ¢ he
sector's | ogghiRg idnRehbenediorat k@Y adtors 1bdmnglehe iidrétatel Rhoed MhRS her
the RAB should be set or upset.
determination of whether the RAB should be set or unset.
[0037] In an embodiment, an upper threshold of the rise-over-thermal (ROT) ratio
(Io/Np) is imposed on the sector in order to avoid the overloading of neighboring sectors.
If the ROT ratio is greater than a predetermined threshold, the RAB is set to one to
’sigrial' all of the access terminals that are powér controlled by the sector to lower their
data rates regardless of whether the Nimax efrective/No 1S large enough to trigger the setting
of the RAB. |
[0038] In an embodiment, if only one access terminal that is power controlled by the
sector is active, the RAB is unset or set to zero, such that the access terminal need not
reduce its data rate as long as the ROT ratio is below the predetermined threshold to
avoid overloading the neighboring sectors.
[0039] Various embodiments of the apparatus and method according to the present
invention may be implemented in CDMA communication systems as alternatives to the
conventional scheme of ROT-based RAB setting to control sector loading with a
miniscule amount of additional complexity. Gains in the data throughput of each sector
of a base station may be realized while avoiding interference between the access
terminals.
[0040] The sequence of the text in any of the claims does not imply that process steps
must be performed in a temporal or logical order according to such sequence unless it is

specifically defined by the language of the claim. The process steps may be



[ 00301 In an enbodi ment, .an upper threshold of the rise-over-thermnal
(ROT) ratio (lo/No), which is conventionally defined as the ratio of
total received power spectral density (lo) to thermal noise power
spectral dweAEPI{IND), is inposed on the sector in orBErU200540498U t he
over| oadi ng of neighboring sectors, If ghe ROT ratio is greater than a
predeterm ned threshold, the RAB is set to one to signal all of the
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active, the RAB i s unset, t hat is, set to zero, such that the access

terninal nedmpiyierosifoant smgtsole My and cegwt imply 48y orden gt sequersedat a

rate as |on B adeRb _predeterm ned threshold to
avoi d overlgrzli%§ %&?fhe ne‘{gh%g}r’fl%gc ?égétﬂ "[0032] FIG 3 is a flowhart

i || ust ieiing anoﬁthéarnmmmrmm@é“mhmcpf‘(ﬁwmtedfto” a;lﬁt“eo:menmand usdftbnRAB to

signal the SS, L enm S, Lo ch fheir ver.se rat
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3, an i nit t@hedidhefidt bainkddbdt®ediBtese arenteﬁtsvxmbf:acaa@@@s\so tlefehts &lay be
contribute a si nifica t Io%g 'taﬁ) t he sectcl) as |nd| cat ed gté bl ock 60.
Subsequent | §o0¢ & hsichaticE PPets e clagromically, domrallyp et it &1y efapsmpgper,
(Nt, .., erf tirdughSordedrehnbienfMditRARNElehbs, AFHIRNE dbRitiHgNAbS thBakopd 6f deened
to contrl bute a significant load to the sector as indicated by bl ock 62,

In an enmbodVER®R, the ratio of the maxi num effective noise power
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power spect that nthgnbé twfel(ehltednﬁlmlgflchﬂdﬁveaboves description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, photons, or any
combination thereof.

[0043] Those of skill would further appreciate that the various illusirative logical
blocks, modules, circuits, and algorithm steps described in commection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and sofiware, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
ﬂ]ﬁctionality is implemented as hardware or sofiware depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

[0044] 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 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



determ ned, the RAB is either set, neaning that the RAB is set to one, or
unset, neaning that the RAB is set to zero, dependi ng upon whet her
Nt,.,effective is greater than a predeterm ned threshold, as indicated
by bl ock 6#oimskdz 3. |f N, max, efrecdve is greater pdwms20d3®04981
predeterm ned threshold, then the RAB k)f set to one to signal all of the
access termnals that are power controlled by the sector to | ower their
data rates {n.:0or f .

o m nal o 19y A RenrR R bibeskdl ol R R R B e RN e o1
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determ ne wWhgéheeh donEgitshoul d be set or unset. [0034] In an
enbodi nent, only _those access term nals which include the given sector of
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effective nmpélée pxﬁwtedéﬁs?cmrp@lsmewslntayw(@mtlm pf phertwoank eefivearé oodelach of

t he access i { nown
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predet er m ng¢sROPAI ditanyhxhdﬂmsma bhatbrage i@t RicHNROMOTatts eAn ei@ﬁplaayarml e,
2dB, then the access term nal deened irrelevant to the .sector!
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whet her an access term nal contributes
medium may be integral to the processor. The processor and the storage medium may

reside in an ASIC. The ASIC may reside in any part of a communication system, for
example, a base station, a base station controller, or an access terminal. In another
alternative, the processor and the storage medium may reside as discrete components in
any part of the communication system.

{0046} The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without depafting 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,

[0047] WHAT IS CLAIMED IS:



significant |load to the sector can be based on whether the data request
channel |ock (DRCLock) of the access termnal is set or unset. If the
DRCLock of an access termnal is upset, then the access term nal nay be
deened irrelevant to the sector's |loading and therefore ignored in the
determ nati on of whether the RAB shoybd be set or unset. 100361 In

anot her alternative, the determ nation of whether an access term nal
contributes a significant load to the sector nay be based on a conparison
of the filtered reverse |link path loss fromthe access termnal to the
base station to a predetermned thgghQ!d- If the filtered path loss is

above the predeterm ned threshold the access termnal is deened
irrelevant to the,se ing and ther re ignored

det or i nat i o of OHETNGY of SRR ST Reh gt Bl oy ?e%ontf?@?ﬂs% pSF

enbodlneF an upper threshold of the rise-over-thernal ratio

(1 o/ NO) of & baspoaliangR ¢ ggeséet@or@@ nin JeYRe {ik awmname%@%érprrbm SRR

nei ghboring sectors. |f the ROT ratio is greater than a predetermn ned

t hr eshokadminalseo Fgpbase statéan, the nagileod eharasieysesl bysdompoisinghe access termi nal s
that are power controlled by the sector to lower their data sates
regardl ess ofietefneihingra ddie pdwean spafib] dénsity at 1h© base btatigeofmougi ohe of thegger
the setting of the RAB. 100381 In an enbodiment, if only one access

ter m nakcdeboderrhifiald QWRIue EOR RSB iIRYpRE sp e'éﬁf&ltdéhsﬂt}s(}@o?tahdfﬁx) duB§o BARmI S

unset or set to zero, such that the ‘access term nal need not reduce its

data ratec g@eﬂ%@ d@%) %F%ll'%%m{ E;E’cehtspf?&' nﬁéqﬁfgggge%%f}dﬂlé"gﬁ'tﬁe c%gil"' d

avoi d he nel ghborihg sectors arious e ment s
s and net hod ording to the present invention may be

?Lpfgﬁeﬁgg ?ﬁHﬁfﬁﬁpégﬁﬁﬂ%ﬁ%E@%%ﬂl§§gpéns as alternatives to the

conventional schene of ROT-based RAB setting to control sector |oading
with a mni SEEIMENRECUREXIETI,AGISE PEWS! SRESHH] eRpity ameng He jogessHernynals

t hroughput of each sector of a base station nmay be realized while
avoi di ngnd nt er f erence between the access termnals.

determining a reverse activity bit (RAB) to signal all of the access terminals that are
power controlled by the sector to change the data rates based upon the maximum noise power

spectral density.

2. The method of claim 1, wherein the at least one of the access terminals

comprises a plurality of the access terminals.

3. The method of claim 2, further comprising the step of determining whether
the sector is included in an active set by each access terminal of the plurality of access

terminals.



[ 00401 The sequence of the text in any of the clains does not inply that
process steps nmnust be perfornmed in a tenporal or |ogical order according
to such sequence unless it is specifically defined by the | anguage of
the claim The process steps may be WO 2005/094112 PCT/ US2005/ 004981 10
i nterchanged in any order w thout départing fromthe scope of the
invention as long as such an interchange does not contradict the claim

| anguage and is not logically nonsensical. Furthernore, nunerical
ordinals such as "first,"” "second,” "third," etc. sinply denote

di fferent sihgl esThefmethpd of alairh \3, d&nthetl comptisingritieystanyf osrbgutingra SRefegnce
unl ess specifically defined by the claimlanguage. [0041] Furthernore,

wor ds  SiGH R$iloCEHIp %ﬁérﬁy t0 GRIRES Flydr Ape @AY deERYTECINY Ber Mt&Fhal Br said
describing a relationship between different elefrents do not inply that a

di rect &Q%fa,%c%gﬁjtg%ﬂ@ﬁ@?@iﬁﬁﬁfgms&faQ&S{%ﬂﬁ&ng‘?F ween t hese el enents. For

exanpl e, connec 0 each ot her physically,

el ectronically, logically, or in any other manner, through one or nore
addi tional elenents, w thout departing fromthe scope of the invention.
[ 00421 Those_ of skill in the art would understand that information and
signals may be repreatked efelaim;d firsycamprisingthe sepobf di f f er ent
technol ogi es and techni ques. For exanple, data, instructions, conmands,
i nf or mat i on, degdrgrahs whsiltes ,the Fais per amehnahofpsaid telaett apweys bermiefl exfethe ed

t hroughout the above description may be represented by voltages,

cur r ent gluragityesitdcesspgin@inats iWBYIOS, a pradpieiniedfse®bis b{b mop@ftah @ lpe&letephimE®NS,
or any conbination thereof. 100431 Those of skill would further
appreci@gguthat the various illustrative |ogical blocks, nodules,
circuits, and algorithm steps described in connection with the

enbodi nents (j e i 1 npl . e [ C- re,
conput or  softaanane BT B R R P SR P R S Ry 1
hnter Chﬁllggjipa]ﬁlt lpé:rt Xntggna below the predetermined setpoint by more than the predetermined

offset.

6. The method of claim 1, further comprising the step of computing a ratio of the
maximum noise power spectral density to a thermal noise power spectral density

(Nt,max,effective/N 0)-

7. The method of claim 6, wherein the step of determining a reverse activity bit
(RAB) to signal all of the access terminals that are power controlled by the sector to change
the data rates comprises the step of setting the RAB to 1 if the N max effective/No 1S greater than

a predetermined Ny max effective/No threshold.

8. The method of claim 1, further comprising determining if a rise-over-thermal

(ROT) ratio is greater than a predetermined ROT threshold.



har dware and software, various illustrative conponents, blocks, nodul es,
circuits, and steps have been descri bed above generally ni terns of
their functionality. Wether such functionality is inplenented as

har dwar e or software depends upon the particular application and design
constraints inposed on the overall d¢stem Skilled artisans may

i npl ement the described functionality in varying ways for each particul ar
application, but such inplenmentation decisions should not be interpreted
as causing a departure from the scope of the present invention. [00441
The various illustrative |ogical blocks, nodules, and circuits descri bed
in connection with the enbodi nents di scl osed herein may be inpl enented

or perfornmedy W tthean&RALSRI2iRUY, BRARY BERGRIROhe sRpdb@i tal signal
processor (DSP), an application specific |ntegra?ed circuit (ASIC), a

field progr WM1rﬁn§%§thgr ofd & ‘E’@é i ﬁﬁif} rpgiv%g&ﬁﬁ%ﬁ%ﬁ {h%%!a&ox%‘“ Ce

di screte gate or transi's oglc iscrete ent’s,

conbi nation thereof designed to performthe functions descrlbed MD

2005/ 0911 (US2005/ 004981 11 herein. A general purpose processor may
be a mcroprocessor, but in the alternative, the processor be any
convent i onal Se§gche BAB todghonlyiong pcceps teppiadliihatds pasyer C@ntr@ieétbé thegesirne. A
processor may al so be inplenented as a conbination of conputing devices,
e.g., aiscois andtairoa-oytr-thedsk (ROd) ativiiclespghatepsdetermaingd RO threghobd.

m Croprocessors, one or nbre m croprocessors in conjunction with a DSP
core, or any other such configuration. 100451 The steps of a nethod or

al gorithm described in connection with the enbodinments disclosed herein

may be embodigd difeartthyd bmm{m@{eﬁmn {8 s %@H&Wﬁmg@fa%%o%ﬁ@e&% by a
processor, or in a conbination of the two. A softwareé nodule may reside

in rand qﬁp@ §§$ﬁ
erasablga%ﬁggﬁgﬁggﬁgg&ﬁgggégﬁ ?%hgﬁg?y ( Eég%&ﬁﬁg g@% |caI éagﬁgsa e
of the at least one of the access terminals (iii) noise due to a sum of chip energy of at least

some of the pilot channels.

11.  The method of claim 10, further comprising the step of determining whether

the sector is included in an active set by the at least one access terminal.

12. The method of claim 11, further comprising the step of computing a filtered
ratio of pilot chip energy to a noise power spectral density (Ec,/N;) per antenna for each

access terminal of the plurality of access terminals.

13.  The method of claim 12, further comprising the steps of:
determining whether the Ec,/N; per antenna of said each access terminal of the
plurality of access terminals is below a predetermined setpoint by more than a predetermined

offset; and



programuabl e read-only nmenory (EEPROM), registers, a hard disk, a
renovabl e disk, a CD-ROM or any other form of storage nmedi um known in
the art. An exenplary storage nmediumis coupled to the processor such
the processor can read information from and wite information to, the
storage nedium In an alternative, tlAe storage mediummay be integral to
the processor. The processor and the storage nediummay reside in an
ASIC. The ASIC may reside in any part of a communication system for
exanpl e, a base station, a base station controller, or an access

term nal . | ndeterotitieg thegpluralityadfi agegss tdminpisometbsicthe ahualithef stosssaganineldi um
may reside as discrete conponents in any part of the communication

syst em d¢dd0dh linclnde piiyeviciss tah@itls with dy/Bf ptihentdiscbeswdhe pratdtcrmiies | s
provi ded to enable any person skilled i n the art to make or use the
presentSéﬁﬁﬁmﬂyﬂﬁﬁeﬂ¥ﬁﬁh@ﬂ@d&gﬂhﬁ&ﬁﬁﬁk9ns to these enbodinents will be
readily apparént to those skilled in the art, and the generic principles
defined herein may be appfied to other embodi ment's wi t hout departing from
the spirit or scope of the invention. Thus, the present invention is not

i ntended to Pﬁﬁ I'niteg o.the emhodi nents, ShOﬂn her%;n but is to be
accorded t he'W desi® B¢ %‘(L,Of‘e%iﬂ’s T AR ISEnS FERRSTpl es and novel
features disclosed herein. [00471 WHAT IS CLAIMED IS: 12 Cdains 1. A

net hod of di feerminige abetiesa detp reavastehamgt logk €DBEherkcdwasivaqeess terpningl
sector of a base station to change data rates in reverse |ink

comuni obthe phsality ofaccess terovedsis upsatirandal s to t he base station, the nethod
characterised by conprising: determining a noise power spectral density
at the base gatiiging &e plliralisast acodds t@midaleso RBICHS plurgitionat@sd fejmilble t o a
t hermal noi se power spectral density (No) and (ii) due to a sum of chip

energy (&shoPinchlé a@%ﬂ@&'t&nﬁﬁ‘&@@hhm@%cﬁﬂﬁé‘éﬂa s of at least some of the
access termnals that are power controlled by the sector;

15.  The method of claim 10, further comprising the steps of:

determining whether a filtered path loss from each access terminal of the plurality of
access terminals to the base station is above a predetermined threshold; and

determining the plurality of access terminals so that the plurality of access terminals

does not include any access terminals with filtered path loss to the base station above the

predetermined threshold.

16.  The method of claim 10, wherein the step of determining a maximum noise
power spectral density comprises the steps of:

determining a minimum chip energy (E.min) among the access terminals of the
plurality of access terminals;

determining a total received power spectral density (Ip) at the base station; and

computing the maximum noise power spectral density by subtracting Ec min from Io.



determ ning a maxi mum noi se power spectral density anong the access
termnals; and determning a reverse activity bit (RAB) to signal all of
the access termnals that are power controlled by the sector to change
the data rates based upon the maxi num noi se power spectral density. 2.
The nmethod of claim1, wherein the d6 | east one of the access termnals
conprises a plurality of the access termnals. 3. The nethod of claim 2,
further conprising the step of determ ning whether the sector is
included in an active set by each access termnal of the plurality of
access termnals. 13 4. The method of claim3, further conprising the
step of conputing a filtered ratio of pilot chip energy to the noise

power spectrgl deTi®i tythbESpLidim 19,efurtaat@wisfn<grth@§t$ﬂ of @RGPutBECLRSI0 of
termnal of the plurality of access termnals. 5. e nmethod of claimd4,

further 4@OopREitih fofsb :p(ﬁﬁe? Rp@itral %Bﬁf)g}dq ia”ﬂle}@%@ t Itftﬁfel {p@@elEg}Eyc%l B&fsity

antenna of said each access term na the ura y of ‘access
terninah& iﬁq96|OMla predet erm ned setpoint by nore than a predetermn ned
of fset; “WH&Te¥n the plurality of access termnals does not include any
access termnals with the Eep/ Nt per antenna bel ow the predeterm ned
setpoint by nore than the predetermned offset. 6. The nethod of claim
1, further conprising the step of conputing a ratio of the maximum noise
power spectri dehw methedokclpimel atheret the sigpwé detsimeiningad revesprsactiyity pit
“t,max, effeefi % NO) 7. The nethod of claim®6, wherein the step of
det er m (RAB) @ signabal$ of thetacadss yeririals theRAB) pdweer sogtnalledadyl thokectdrao abangs s
termnals that are power controlled by the sector to change

the data rates comprises the step of setting the RAB to 1 if the Ninax/No is greater than a

predetermined threshold.

19.  The method of claim 10, further comprising the step of setting the RAB to 1 if

a rise-over-thermal (ROT) ratio is greater than a predetermined threshold.

20.  The method of claim 10, further comprising the steps of:

determining whether only one access terminal that is power controlled by the sector is
active; and

setting the RAB to 0 if only one access terminal that is power controlled by the sector

is active.

21. A base station apparatus, characterized by:
means for determining a noise power spectral density for each access terminal of a
plurality of access terminals power controlled by a sector of a base station, the noise power

spectral density being (i) due to a thermal noise power spectral density (No) and (ii) due to a



the data rates conprises the step of setting the RABto | if the

Nt , max, effective/ No is greater than a predeterm ned Nt, max, effect ve/ No
threshold. 8. The method of claim1, further conprising determining if a
rise-over-thermal (ROT) ratio is greater than a predeterm ned ROT
threshold. 14 9. The nethod of claim11, further conprising the steps of:
determ ni ng whether only one accesd7term nal that is power controlled by
the sector is active; and setting the RASto O if only one access
termnal that is power controlled by the sector is active and a
rise-over-thermal (ROT) ratio is less than a predeterm ned ROT threshol d.
10. Theurmet biig eabrg!(BI)OFAll dhaie® dkcbpiildt SinAéls Q€ hElhit RbME o tHtOAcSEss power
spectral density Is perfornmed without pilot cancellation to include in

the nois&i ARt aRPFld 2bntflFRE bl Yhe S@(t,t]glt &ﬁh@Basle 8@fibn,0ne of the access

. t
termnals (1i1) nolse due to a"sumof chip energy of at |east sonme of

the pilot channets., 11..The thod of.claim 10, further co i sing the
step of _det BPAHORgeupere TERDRGa Bbist oL R SRtrirteiinr sy afSiRHedk 8s "by
the at |eas e access terminal. 12. The nethod of claim 11, further
conpri Efinﬁﬁ‘a[sr?gr&éet@ agﬁ‘y of Shsesss erm el ?‘é‘fed ratio of pilot chip energy
to a noise power spectral density (E p/Nt) per antenna for each access
term nal of meps foirudetdrmigingfa gyeee sctivithibia(RABN 80 signel aBtdfothecdecessai m
12, further conprising the steps of: determ ning whether the E p/N, per
ant enn&emifnaksahat aeapdwacomtsdlet dythasctoofo ¢haage phesalink yata fat@sdeesisupon
termnals is below a predeterm ned setpoint by nore than a predeterm ned

of f set theafskirhbm ndekpoWenipedrdi@enspyural ity of access ternminals so that the
plurality of access term nals does not include any access termnals with

E, p/ Nt per antenna bel ow t he predeterm ned

22.  The apparatus of claim 21, further comprising means for determining which
access terminals are included in the plurality of the access terminals based on contribution of

individual access terminals to load of the sector.

23.  The apparatus of claim 22, wherein the means for determining which access
terminals are included in the plurality of the access comprises means for determining whether
the sector is included in an active set by said each access terminal of the plurality of the

access terminals.

24.  The apparatus of claim 23, wherein the means for determining which access
terminals are included in the plurality of the access terminals further comprises means for
computing a filtered ratio of pilot chip energy to the noise power spectral density (Ec,/N;) per

antenna for said each access terminal of the plurality of the access terminals.



setpoint by nore than the predeterm ned offset. 14. The nethod of claim
10, further conprising the steps of: determ ning whether a data request
channel | ock (DRCLock) of each access termnal of the plurality of
access termnals is onset; and determining the plurality of access
termnals so that the plurality of ggcess termnals does not include any
access termnals with DRCLock unset. 15. The nethod of claim 10, further
conprising the steps of: determ ning whether a filtered path loss from
each access termnal of the plurality of access termnals to the base

station is apve mmePippdahRITicnes Juashal fhe ROMs A6 RiFMMiIRY whitd Rbgal ity
of access termnals so that the plurality of access termnals does not

i ncl ude e m | ' {he base station
above ¢ IahaR ARG Aa R AE S hd A SRR AR A, 15°C her i
the step of determ ning.a maxi num NnQj ower spectral densi c rises
Lhe st eps. of MEHSHErRAMIGNE NPT Cen B ARIBYR Qe frpess Joiles RRRY
access termnals of the plurality of access termnals; determning a
total repedsteunipedwetpoiydyimaip thaeadredptermied gffsethandbase station; and
conputing the maxi num noi se power spectral density by subtracting Ee,m,,
fromlo. 16 mgahs fFheotrretihdidg of thelpiradity®f theiadchsrtemungs sy agreshtermsingp of
conputing a ratio of the nmaxi mum noi se power spectral density to a

t her mal withitlseE pOwper adfeand belbw dieederermimdd.sem@uintby mbe thdi eherpeédetdiminkd cl ai m
17, wherein the step of determning a reverse activity bit (RAB) to

si gnal gffletof the access termnals that are power controlled by the
sector to change the data rates conprises the step of setting the RAB to
1if the Nt,max/No is greater than a predeterm ned threshold.

26.  The apparatus of claim 21, further comprising means for computing a ratio of

the maximum noise power spectral density to a thermal noise power spectral density

(Nt,max,effective/N O) .

27.  The apparatus of claim 26, wherein the means for determining a reverse
activity bit (RAB) to signal all of the access terminals that are power controlled by the sector
to change reverse link data rates comprises means for setting the RAB to 1 if the

N max effective/No 1S greater than a predetermined N max effective/No threshold.

28.  The apparatus of claim 21, further comprising means for determining if a rise-

over-thermal (ROT) ratio is greater than a predetermined ROT threshold.

29.  The apparatus of claim 21, further comprising:
means for determining whether only one access terminal that is power controlled by

the sector is active; and



14. The method of claim 10, further conprising the step of setting the
RAB to | if a rise-over-thermal (ROT) ratio is greater than a
predeterm ned threshold. 20. The nethod of claim 10, further conprising
the steps of: determ ning whether only one access termnal that is power
controlled by the sector is activel9and setting the RAB to 0 if only one
access termnal that is power controlled by the sector is active. 21. A
base station apparatus, characterized by: neans for determ ning a noise
power spectral density for each access termnal of a plurality of access
termi nal s ponems orsettiol thedR AP ta 0 satlponesdccess aménas that isqgrowet bantoted By power
spectral density being (i) due to a thermal noise power spectral density
(No) angle sédtgr @urtit®amd 1 Fise-Duert@érnhi(ROENEMBYis (&s thin alpredefranimnel REXcept
pil ot channels of at |east sonme of the access termnals that are power
control ihgdhdly the sector of the base station; means for determning a
maxi mum noi se power spectral density anong the access termnals of the
plurality of the access term nals; and nmeans for determning a reverse
activity bit (RAB) to signal all of the access termnals that are power
controll ed by the sector to.chan reverse link data rates based upon

the maxi mum Hoi sd EGRRTWSAELERID 2geHsrel) iNomean{ar SRANLPES TS dOMem 21,
further conprising nmeans for deternining which access termnals are

i ncl udewpestial tdgasify] ireanfigyredito ingdudgciadhe npise PoWar spastaledensiy @bntidiqgeh i on
of individual access termnals to |load of the sector. 23. The apparatus
of cl ai ac@R terwimgal of thetheraltyari sicéens tedwinelsmioise i) Whe tha sws @ shiptesergy oéil s
are included in the plurality of the access conprises neans for

det er m gilagt whARtITele pildbehmaelkor is included in an active set by said each
access termnal of the plurality of the access termnals.

31.  The apparatus of claim 30, wherein the means for determining which access

terminals are included in the plurality of the access terminals comprises means for

determining whether the sector is included in an active set of said each access terminal.

32.  The apparatus of claim 31, wherein the means for determining which access
terminals are included in the plurality of the access terminals further comprises means for
computing a filtered ratio of pilot chip energy to a noise power spectral density (Ec,/N;) per

antenna for said each access terminal.

33.  The apparatus of claim 32, wherein the means for determining which access
terminals are included in the plurality of the access terminals further comprises:
means for determining whether the E /N, per antenna of said each access terminal is

below a predetermined setpoint by more than a predetermined offset; and



24. The apparatus of claim 23, wherein the neans for determ ning which
access termnals are included in the plurality of the access termnals
further conprises nmeans for conputing a filtered ratio of pilot chip
energy to the noise power spectral density (Ecp/Nt) per antenna for said
each access termnal of the plurali2dy of the access termnals. 18 25.
The apparatus of claim24, wherein the neans for determ ning which access
terminals are included in the plurality of the access term nals further
conprises: neans for determ ning whether the E, p/ Nt per antenna of an
access ter mahs fos nbelRWdirg RrBeghedlity B theSRERQItEHNIMHs BRY Sockf@rfinal
predeterm ned offset; and nmeans tor not including in the plurality of the
access :erpi pa ] WM 3 S, A # -hal ow
he. pr oy oy g gB a6 S50 RL B8 fnindd elpoilBy i (AR ANERIARE, O

The appaL gt us of claim 21, further conprising neans for conputing a ratio
of thé REXi num noi se power spectral density to a thermal noise power
spectral density (~i +~kmax, ot TuNv,/No) 27. The apparatus of claim 26,
wherein the neans for determning a reverse activity bit (RAB) to signal
all of the access termnals that are power controlled by the sector to
change revepPée | IThkaphiraiuy eff daime dprhesein theempanstior defetmining wiieh ®Rapsst o 1

if the Nt,nmux,ctraci,ve/No is greater than a predeterm ned Nt, maxenoei ;
vc/ No tidrmérsateodrel incBfdled Trhihe appalitadiihe aécesd taimmn@d comhpiriseher conpri si ng nmeans
for determining if a rise- over-thermal (ROT) ratio is greater than a
predet er m nagaRTbr UbleRBiNBIgOWhelPor aldA6 RBRAT Sanfiel AbclCIFTROLEk) of bHid B&h

conprising: neans for determ ning whether only one access term nal that

i's po“%&xﬁ?@hﬁ@hh@ﬁn&%anﬁhe sector is active; and 19 neans for setting
the RAB'to O If only one access ternmnal that is power controlled by

means for not including in the plurality of the access terminals any access terminal

with the DRCLock being unset.

35.  The apparatus of claim 30, wherein the means for determining which access
terminals are included in the plurality of the access terminals comprises:

means for determining whether a filtered path loss from said each access terminal to
the base station is above a predetermined threshold; and

means for not including in the plurality of the access terminals any access terminal

having a filtered path loss to the base station is above the predetermined threshold.

36.  The apparatus of claim 30, wherein the means for determining a maximum
noise power spectral density comprises:
means for determining a minimum chip energy (Ecmin) among the access terminals of

the plurality of the access terminals;



the sector is active and a rise-over-thermal (ROT) ratio is |less than a
predeterm ned ROT threshold. 30. The apparatus of claim22, wherein the
means for determ ning a noise power spectral density is configured to
include in the noise power spectral density of said each access term nal
of the plurality of access terminal2lnoise (iii) due to a sumof chip
energy of at |east sone of the pilot channels. 31. The apparatus of

cl aim 30, wherein the nmeans for determ ning which access termnals are
included in the plurality of the access term nals conprises neans for

det er m ni ng ménat fi@rdetdnairseca aotalirsceived lpodedspentra nieagityl WP asthe bage satiogl; each
access termnal. 32. The apparatus of claim 31, wherein the neans for

det er m g5dng whi ch access termnals are included in the plurality of the
access termnals further conprises nmeans for conputing a filtered ratio
of pilot chi : [ I & ant enna
for ps ai d eaclﬁeaglgg(ggé gtl ﬂlg n%‘mg 'E)h15§ ggﬁ'g‘ig’% ﬁga?gg ﬁstlt)r(’zgl(y%u%a}(ﬂvﬁgf 8 n the
means fﬁ geternlnlng mhlch access termnals are included in the

plurali y the access termnals further conprises: neans for
determ ni ng whether the E,» per antenna of said each access termnal is
bel ow a predeterm ned setpoint by nore than a predeterm ned offset; and
20 nmeans for not including in thefplurallty of the access terminals any
access ternidal viheripptratugopelpim perfughrrspmarisiag owanh®r perapetingraiafie @f
setpoint by nore than the predeterm ned offset. 34. The apparatus of

cl ai m 3B¢e mirdmemnnbike poeanspéonl detstyrionhndenul alviecpese speetrali dalsisy ar e
included in the plurality of the access term nals conprises: nmeans for
det er mi (N,pgwhet her a data request channel |ock (DRCLock) of said each
access ternlnal is unset; and neans for not including in the plurality of
the access term nals any access term nal

38.  The apparatus of claim 37, wherein the means for determining a reverse
activity bit (RAB) to signal all of the access terminals that are power controlled by the sector
to change data rates comprises means for setting the RAB to 1 if the N nax/No is greater than

a predetermined threshold.

39.  The apparatus of claim 30, further comprising means for setting the RAB to 1

if a rise-over-thermal (ROT) ratio is greater than a predetermined threshold.

40.  The apparatus of claim 30, further comprising:

means for determining whether only one access terminal that is power controlled by
the sector is active; and

means for setting the RAB to 0 if only one access terminal that is power controlled by

the sector is active.



wi th the DRCLock being unset. 35. The apparatus of claim 30, wherein the
means for determ ning which access termnals are included in the
plurality of the access term nals conprises: neans for determ ning
whether a filtered path |oss fromsaid each access termnal to the base
station is above a predeterm ned ttXeshold; and neans for not including
inthe plurality of the access termnals any access termnal having a
filtered path loss to the base station is above the predeterm ned
threshol d. 36. The apparatus of claim 30, wherein the nmeans for

det erm ni ng4h NMBXi ¢oiPuterOeadabEOWREiusP e6Htiiaing Ongutet SROMABIS aBstrubB@nRS f or
determning a mninumchip energy (E,,mn) anong the access term nals of

the pl upBbdyfiNg inetdd FGHESThl LEL ' f | B total
recei ved po}{/lvegr sr?ectral ditnsgia?y@(sF%n%lg%sa%%teﬂ%g@gers%??%@%E\B(iﬂgrrggﬁs for

R e A S b e S e U

conputing a ratio,of the maximum noi se power spectral density to a

t her naltheﬁ@?%%atﬁ’é’mg‘fe %%%%Tacﬁgﬁ@iqyfo‘rkpﬂglpﬁﬁx/ No) 38. The apparatus of
claim 37, wherein the neans for deternmning a reverse activity bit (RAB)
to signal af¢terpininga npisecRover spegtighfensith at therbashsiadon et least agiobthet he
sector to change data rates conprises neans for setting the RABto 1 if
t he Nt acexy fhoningls gi) elat ¢v a theamal rigroet epaciraledtnsity @&hohdi(i))3We tdheum
apparatus of claim 30, further conprising nmeans for setting the RABto 1
i f a riogehipvatergyh@ ol a(lRBipndlatidpl pil@ @andls bhan l@spseatebe e aeeks

t hreshol d. 40. The apparatus of claim 30, further conprising:
terminals that are power controlled by the sector;
determining a maximum noise power spectral density among the access terminals;
and
determining a reverse activity bit (RAB) to signal all of the access terminals that are

power controlled by the sector to change the data rates based upon the maximum noise power

spectral density.

42.  The computer readable medium of claim 41, wherein the at least one of the

access terminals comprises a plurality of the access terminals.

43,  The computer readable medium of claim 42, wherein the method further
comprises the step of determining whether the sector is included in an active set by each

access terminal of the plurality of access terminals.

44,  The computer readable medium of claim 43, wherein the method further

comprises the step of computing a filtered ratio of pilot chip energy to the noise power



means for determ ning whether only one access termnal that is power
controlled by the sector is active; and neans for setting the RABto O
if only one access termnal that is power controlled by the sector is
active. 22 41. A conputer readabl e nedium containing conputer executable
i nstructions enbodying a nethod of 28 recting access termnals that are
power controlled by a sector of a base station to change data rates in
reverse |ink comunications fromthe access ternmnals to the base
station, the nethod characterised by conprising: determi ning a noise
pover sSpeehr @&nste (Ei/NyY) ft ahfendRS aifteatt Rehfte@iinhledshe PRCaIRY of RRessACCESS
termnals (i) due to a thermal noise power spectral density (No) and (ii)
due to@msiim of chip energy (E.) of all channels except pilot channels
of at least sone of the access termnals that are power controlled by

t he sector; determ ning a maxi num noi se power spectral density anong the
access termnals; and determning a reverse activity bit (RAB) to signal

all of the gccess, termnals that ar power. control l ed by the sector to
Change the St a Tht COMBUCEAARR THAVHLSE oM A SOesndte melods Rahe
density. 42. The conputer readable medium of claim41l, wherein the at

| east &RBPBIEs theesteppfeess ternminals conprises a plurality of the access
termnals. 43. The conputer readabl e nedium of claim42, wherein the
met hod f urt deermiomgpwhethbe thieeE$MNe peofandenx ofrisaidnepchhecessrtetrmiealseCtter i s
included in an active set by each access termnal of the plurality of

access plighlity ah&essAérminile iscRiguih predeeatiabd sty Byhere thdnad predelermidiar €i n
the nethod further conprises the step of conputing a filtered ratio of
pi | ot Q@&a;gﬁprgy to the noi se power 23

wherein the plurality of access terminals does not include any access terminals with
the E./N; per antenna below the predetermined setpoint by more than the predetermined

offset.

46. The computer readable medium of claim 41, wherein the method further
comprises the step of computing a ratio of the maximum noise power spectral density to a

thermal noise power spectral density (Nt max effective/No)-

47.  The computer readable medium of claim 46, wherein the step of determining a
reverse activity bit (RAB) to signal all of the access terminals that are power controlled by
the sector to change the data rates comprises the step of setting the RAB to 1 if the

Nt max effective/No 1 greater than a predetermined Ni max efrective/No threshold.



spectral density (Eep/Nt) per antenna for said each access term nal of
the plurality of access termnals. 45. The conputer readabl e nedi um of
claim44, wherein the method further conprises the step of: determ ning
whet her the Eep/ Nt per antenna of said each access term nal of the
plurality of access ternminals is beldow a predeterni ned setpoint by nore
than a predetermned offset; and wherein the plurality of access

term nal s does not include any access termnals with the Eer/ N per
antenna bel ow t he predeterm ned setpoint by nore than the predeterm ned
of fset. 46. 4§he Therpumeunter ecxdalle emedain usfi clhinc l4dj mhérkin \Whemethodt fagheret hod
further conprises the step of conputing a ratio of the naxi mum noi se
pover gp@ptised!detteiitg ift ® ride-obdi@hdiHal (ROTE rAWOWB! gréf@cthhla sledSértined

(Nt, max, efreetive/ No). 47. The conputer readabl e nedi um of cl ai m 46,

wher ei RdPg&heR of determining a reverse activity bit (RAB) to signal
all of the access termnals that are power controlled by the sector to
change the data rates conprises the step of setting the RABto 1 if the
Nt,ma ,eneetive/No is greater than a predeterm ned Nt, nex, elleaivc/ No
threshold. 24 48, The conputer readabl e nedium of claim4l, wherein the
met hod furtA&r coRprrmgutey&eadable ipediumsolaclaing 41 o ydereith drenmethopdmtherat i o
is greater than a predeterm ned ROT threshold. 49. The conputer readable
medi umcompasesitha sieps ofther ei n t he met hod further conprises the steps of.
determ ni ng whether only one access termnal that is power controlled by
t he sector idsternaiatngwdietiendnlyent acngsd themiRABh4dtds fowdr contrglledng thewe®s is
termnal that is power controlled by the sector

active; and
setting the RAB to 0 if only one access terminal that is power controlled by the sector

is active and a rise-over-thermal (ROT) ratio is less than a predetermined ROT threshold.

50.  The computer readable medium of claim 42, wherein the step of determining a
noise power spectral density is performed without pilot cancellation to include in the noise
power spectral density of the at least one of the access terminals (iii) noise due to a sum of

chip energy of at least some of the pilot channels.

51.  The computer readable medium of claim 50, wherein the method further
comprises the step of determining whether the sector is included in an active set by the at

least one access terminal.

52.  The computer readable medium of claim 51, wherein the method further
comprises the step of computing a filtered ratio of pilot chip energy to a noise power spectral

density (E.,/Ny) per antenna for each access terminal of the plurality of access terminals.



is active and a rise-over-thermal (ROT) ratio is less than a

predeterm ned ROT threshold. 50. The conputer readable nediumof claim
42, wherein the step of determining a noise power spectral density is
perfor med without pilot cancellation to include in the noise power
spectral density of the at |east on® of the access termnals (iii) noise
due to a sumof chip energy of at |east sone of the pilot channels. 51.
The conputer readabl e nmedi um of claimb50, wherein the nethod further
conprises the step of determ ning whether the sector is included in an
active set by the at |east one access termnal. 52. The conputer
readabl e nedi um of claimb51, wherein the nethod further conprises the
step of con@dti ndha donpuet adadablel medilimpof oking Hi2p veleedigythé enathadofistepower
spectral density (E. %) per antenna for each access ternminal of the

pl ural idohpdikesahEfigss dfer m nal s. 25 53. The conputer readabl e nmedi um of
claimb52, wherein the nethod further conprises the steps of : determ ning

whet her the i Nin P RheBE AR, 381 haAETLAGRR SR S mﬂltal WfShe

plurality of access term na term ned 0| nt
nd d term ni f _acce

A R %&mw(ﬁe#ﬁw I EIBE‘Sdfqﬁ?fPﬂ%Pf %Orea* steRERe any

access tFrmaW‘gl s with E, p/Nt per antenna bel ow t he predeterm ned

set poi it re than the predeterm ned offset. 54. The conputer readable
medi um of cl aim 50, wherein the nethod further conprises the steps of.
det er m ni ng dgtsemingre the phirality ©f aessss haimaleso |t khe PRE1IGCKS acoess derotinadt cess
terminal of the plurality of access termnals is unset; and determ ning
t he pl utoab inby ireludacagsaccear wimiahls with ERAY; pdreanpdnun eeldwy tiof predetesisined
termnals does not include any access termnals wth DRCLock unset.

setpoint by more than the predetermined offset.

54.  The computer readable medium of claim 50, wherein the method further
comprises the steps of:

determining whether a data request channel lock (DRCLock) of each access terminal
of the plurality of access terminals is unset; and

determining the plurality of access terminals so that the plurality of access terminals

does not include any access terminals with DRCLock unset.

55. The computer readable medium of claim 50, wherein the method further
comprises the steps of:
determining whether a filtered path loss from each access terminal of the plurality of

access terminals to the base station is above a predetermined threshold; and



55. The conputer readabl e nmedi um of claim50, wherein the nethod further
conprises the steps of, determ ning whether a filtered path |Ioss from
each access termnal of the plurality of access termnals to the base
station is above a predeterm ned threshold; and 26 determ ning the
plurality of access termnals so thaé the plurality of access termnals
does not include any access termnals with filtered path | oss to the base
station is above the predeterm ned threshold. 56. The conputer readable
medi um of cl aim50, wherein the step of determ ning a naxi num noi se
power spect rdaterinigy thy phoatity iof ascebhersingloSo alfiat tiskeplaratitnoMNgecassreiimalgn chi p
energy (Ec,nn) anong the access termnals of the plurality of access

ter m nalges nSEhENE Mynskcasstifithal§ Q6@ MRIARANETosS REBE bale HAMRI i ¥bdveQhe at
t he base station; and conputing the maxi nmum noi se power spectral density

by subt i i from1lQ 57. The conputer readabl e nmedi um of
claim Sﬂé vérlrgl%lgigr%hrtg%]hgidﬁet hod further conprises the step of conputing a

rati o of the nmaxi mum noi se power spectral density to a thermal noise
power spectral density (Nt,np- /No). 58. The conputer readabl e nmedi um of

claim57, wherein the step of determnin reverse activi t%/ bit (RAB)

,a |
to signal all® of Rhﬁéo%ﬁtéggea@@?erﬁlﬁ&}’@ Otfﬁgtmépe"v]ﬁfd%rthec%‘?ﬁ ofglefesmingge a ¢ he

sector to change the data rates conprises the step of setting the RAB to
1 if theadmyupnoiie powvsr gneetalalensityscomaripisdaestensmifned t hreshol d. 59. The
conput er readabl e nmedi um of claim50, wherein the nethod further

conpri ses t hieteshingh sétilhuingchipeenB@y (R ,l) kamoag rths ace¢e neritigdlsmal thdrOT)
ratio is greater than a predeterm ned threshold. 27 60. The conputer

r eadabl gumme dfae@ks €t@indlsd0, wherein the nethod further

determining a total received power spectral density (Iy) at the base station; and

computing the maximum noise power spectral density by subtracting E¢ min from Io.

57.  The computer readable medium of claim 56, wherein the method further
comprises the step of computing a ratio of the maximum noise power spectral density to a

thermal noise power spectral density (N¢max/No).

58.  The computer readable medium of claim 57, wherein the step of determining a
reverse activity bit (RAB) to signal all of the access terminals that are power controlled by
the sector to change the data rates comprises the step of setting the RAB to 1 if the N max/No

is greater than a predetermined threshold.

59.  The computer readable medium of claim 50, wherein the method further
comprises the step of setting the RAB to 1 if a rise-over-thermal (ROT) ratio is greater than a

predetermined threshold.



conprises the steps of: determ ning whether only one access term nal that
is power controlled by the sector is active; and setting the RABto O if
only one access termnal that is power controlled by the sector is
active.

27

60.  The computer readable medium of claim 50, wherein the method further
comprises the steps of:

determining whether only one access terminal that is power controlled by the sector is
active; and

setting the RAB to 0 if only one access terminal that is power controlled by the sector

is active.



