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[0001] The invention relates generally to the field of

t el econmuni cations, and noreiparticularly to systens

and nethods for inproving the performance of data

transm ssions in wreless tel econmuni cati ons systens.
[0002] In a typical wreless voice/ data conmuni cati ons
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[0003] The parameters for communications between a particular access
network and a particular access terminal are based in part upon their relative
positions and the quality and strength of the signals that are respectively
transmitted and received by them. For example, as the access terminal moves
farther away from the access network, the strength of the signal received from
the access network by the access terminal will decrease. Accordingly, the error
rate of the received data will increase. The access network may therefore
typically compensate for the increased distance by reducing the rate at which it
transmits data to the access terminal. This allows the access terminal to
receive and decode the access network’s signal with fewer errors. When the
access terminal moves closer to the access network, the signal strength
increases, so a higher data rate can be used to transmit data to the access
terminal.
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access network may decrease, thereby potentially
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specific prevailing conditions at the access terminal.

[0007] The data-justified rate is essentially the maximum rate that can be
justified by the amount of data that is queued for transmission by the access
terminal. For example, if the access terminal has 1000 bits in its transmit
gueue, then a data rate of 38.4 kbps (1024 bits/frame) is justified, but a higher
rate of 76.8 (2048 bits/frame) may not be justified. A time frame may be defined
in a unit of time, for example in the cdma2000 1xEV-DO system defined by the
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[0010] In prior art systems, if an access terminal has no data to transmit, no
data is transmitted. This is certainly intuitive, and conventional wisdom dictates
that useful bandwidth should not be wasted by transmitting useless data. One
of the problems that results from allowing the data rate to drop precipitously (to
zero, for example) is that it takes some amount of time for the data rate to ramp
back up, as explained above. Delays in the transmission of some data may
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aspects of the invention provides for a nethod to
detect if there are few access termnals active in the
sector, such that it nay be acceptable for a

particul ar access terminal to increase its data rate
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idY&4Hd 8- data rate more rapldly than other\lee allowed by the ramp-up-
limited rate. When there are few active access terminals in the sector, any
ramp up limit imposed by the ramp-up-limited rate may reduce the overall
performance of the system. As such, by qualitatively determining the effect of
the active access terminals in the sector, in a form of monitoring the reverse link
activity bit and its historical values, the ramp-up-limited rate may be allowed to
ramp up to maximum for a quick ramp up of the data rate without substantially
effecting the overall performance of the system, in accordance with various
aspects of the invention.

[0012] Broadly speaking, the invention comprises systems and methods for

improving the performance of data transmissions in  wireless
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transmission rate, transmitting data on the reverse link at the first data
transmission rate, wherein when the access terminal has received RAB over a
period of time that meets a predefined statistical criteria indicating the wireless
communication system is in a not-busy state, the first data transmission rate is
allowed to ramp-up to a maximum level. In one embodiment, the allowed

maximum level may be limited by other rate determining parameters.

[0014] One embodiment of the invention comprises a wireless communication
system in which an access terminal is configured to determine a rate at which it

may transmit data over a reverse link to an access network. The access
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[0016] Another embodiment of the invention comprises a software application.
The software application is embodied in a medium readable by a computer or
other data processor employed in an access terminal. The medium may
comprise a floppy disk, hard disk drive, CD-ROM, DVD-ROM, RAM, ROM, or
the like. The medium contains instructions which are configured to cause the
computer or data processor to execute a method which is generally as
described above. It should be noted that the computer readable medium may

comprise a RAM or other memory which forms part of an access terminal. The
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invention.

[0021] FIGURE 3 is a functional block diagram illustrating the structure of an
access terminal capable of operating in accordance with various aspects of the

invention.

[0022] FIGURE 4 is a flowchart illustrating the manner in which a closed-loop
resource allocation rate is determined in accordance with various aspects of the

invention.

[0023] FIGURE 5 is a flowchart illustrating the manner for determining various
modes for determining the data rate of the reverse link, wherein each mode has

a particular level of aggressiveness for increasing or decreasing the data rate.

[0024] FIGURES is a flowchart illustrating the manner for determining various
modes for determining the data rate of the reverse link, wherein each mode has

a particular level of aggressiveness for increasing or decreasing the data rate.
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has a particular |evel of aggressiveness for

I B Bl ARBo T8 Acba e OB R

theddleatet es the access termnals (AT) that are in
the idle state. [0025] Wile the invention is subject
to var.i and al ternati

[9peel Y WIS 465 veifioa IS ﬁlim@etftoa\faéloyﬁm&ﬁga%r%}d alternative
RYRIPL il biBoaiciits oBNdrd Biodh 69 WY b dh s

chiption under st ood wever,
drawmgsaamdlghe ambmlmrwlm@detaeledrdwcnphprar i should bﬂ @nd@r@tood

Owee, I e praplos A0 defaledf Q@GP o5 BT RIGHIETo tmit the

ihDERISIER the pfsw@ﬂanaéﬂnbaammémqmbnns;de@@rmédalﬁné gisefsbure is
alternatives ['1ing hin the scope of the present

inateadtiniemded tq @pva@@" Wdufmh@pgeemual@n@. and alt%rﬂatlveesjfallmg

BB -505 5581 Sy R A8 Bl s

for inproving the performance of data transm ssions
in wireless telecomunications systens by controlling
the increase and decrease in the data transm ssion

te f k...[ 00 Ref RE 1,
2 agy e 9568 Bt A b ot bt
comuni cation systemin accordance with one enbodi nent

0928 oBrbadiy shBhRingE MN® dhvaition EBRPHI¥ES &VsRenP Hnsiemethods for
plurality of access networks 12 and a plurality of

mevingt erthenal Rerirmangeh fcesdatpet imnegniggions ™ in - wireless
ge?%ﬂﬁgmggf'gﬁ@e fasgls 1t By° 6&?5‘]1@@'@@ ]lﬁcﬁeﬁsé %d glﬁcrease in the

CCGS erm

tihe tramnissionratefey aeyerseMinkf. r om a. sect or associ at ed
with one access network to a different sector

5989 BT S oRTIER SRS R ob S iy T virerss
e&ﬁmﬁﬂjméét|ohes§s%fﬁvmaéccdraéﬁ&mh oﬁé“érﬁlﬁ)ﬁnﬂéﬁ{ 2B In this

ot her sectors, they are depicted 1n the figure as

bmbmgllrgelmterthels},ystmmmpmesbﬁl pluealtytaf caccend nedwhde 12 and a
plure?lsty of accgss %eq‘mkfr?alg Q1t4?O|Each access networks 12 communicates with
access terminals 14 in the surrounding area. Access terminals may move
within the sector, or they may move from a sector associated with one access
network to a different sector associated with another access network. The area
of coverage is a sector 16. Although the sectors may in actuality be somewhat
irregular, and may overlap with other sectors, they are depicted in the figure as
being generally delineated by the dotted and dashed lines. It should be noted
that, for the sake of clarity, only one of each of the access networks, access

terminals and sectors is identified by reference numbers.

[0028] Referring to FIGURE 2, a more detailed diagram illustrating the access

networks and access terminals in two adjoining sectors of a wireless



that, for the sake of clarity, only one of each of the
access networks, access termnals and sectors is

w0 deansReed by reference nunbers. [0028] Ref erPCTyS1004/006755
FIGURE 2, a nore detailed diagramillustrating the
access networks and access t@rmnals in two adj oi ning
sectors of a wireless WO 2004/ 082228 PCT/ US2004/ 006755
9 comuni cati on systemin one enbodi nent i s shown.

' : e t 2
L3 <55 o8 AV 805 R Yk Zocor 0
iaoludes exrs agets® NetiddrkaP?l amdssengral access teermmalsam 345ector 30
Access networks 22 and. 32 transmt{ data to t h&agcc SS

nglugiesaf’ 3eressdnevark Bausid BsSingls ACCess (18MBREidF- agiccess
ﬁet(nf&rrw@éﬁ dnidso f5 é %mlt'%fa‘t@?étﬁéaé%éb%' %Sn%‘jé} égegmd 34 Vla what is

transmt dat a o access networ
retiextred $o hefeinrasda tforveasrd ahnke(Féb sddcesk te(rﬁiln)als 24)@2@] 34 transmit

e okt dcgepn sommrkh 22, and 5 VB hab sl et & ayraverse link

_enbodi nent is shown. In this enbodinent, the
access termnal conprises a processor 42 coupl ed to a
transmt subsystem 44 and a receive subsystem

[R028E nRefesting yior SMGELWRE aﬁadarw@noeals @Bz%ﬂaaram Hlustrating the
%tg\;(@hﬁer c;foaﬁh%cggssar\% i 48ne°cé‘?'ﬁl§6)c§|m‘é%t fsegg?g‘/ﬁs In this

omrecelve Su rocesses the
amtbodimhgnt Sthehaccqssotmaﬂml dem@nsea aupiogtsstevidecdipled to a

HRGSTHR S Elem A 4 2 10PN SHRPIENIE. THenHMdcalisygtem 44
Qﬁ‘él Febdive té“u%%xét%’{‘@%d&‘é E&Jﬁlé&%’%ﬂaré& %ﬁéﬁl%n4%4 TD%cessor 42

transm ssi on over the reverse I'n addition
recedessilaig frdre rdasize faubsysieoedGepmriesyss dne datearaj\ddwtauts the

source (o] o]0 r,42 i s.co ured ant r ol

DA 86 2 SR RS0 04 B0 SRR 2 R H A ot from

aézfatédwbélse &f@ﬁl@%&@ée%eccm& 6 FahsARSB. FhOPYSIctBRd data is
The access term nal -based functional ity descri bed

ﬁarﬁwrwgrdaépuomr@l@ suhsy%‘sﬁmc%ﬁmtramsmmmr@!esm geverse link.

4R 8 ARS8 e Bl R S 85 o g soure

82CpIR2086r 42X IVcbiPigirad edcomtrel they Vardus subsystems of the access
char act erl stics of this system are defined by

E%’fﬁ%l y Ik iRskicylar, osesrirade orRAiM! %éf@"bﬁﬁ?’"&t%’ﬁéﬁlam 44. The
dhi&s SRR baSef 2GRl deschBeliaBdidw is implemented in

processor 42. Memory 54 is coupled to processor 42 for storage of data used
by the processor.

[0030] In one embodiment, the system is a cdma2000 1XEV-DO system. The
primary characteristics of this system are defined by the commonly known IS-
856 data communication standard. This standard is based on the IS-95 family
of code division multiple access (CDMA) standards. The name “1xEV-DO”
refers to the relation to the CDMA2000 family (“1x”) and the evolution of the
standard (“EV”) for data optimized (“DO”) operation. The 1xEV-DO system is
mainly optimized for wireless Internet access for which a high data throughput
on the Forward Link is desirable.



of code division nmultiple access (CDVA) standards. The

name "1 xEV-DO' refers to the relation to the
weEDMRagnes fam |y ("1 x") and the evol ution of tPEI/US2004/006755

standard ("EV') for data optim zed ("DO') operation.

The 1xEV-DO systemis mainlyooptimzed for wreless

I nternet access for which a high data throughput on

the Forward Link is desirable. W 2004/082228

G5 S4R9L00 i Y RAFRR Ao frw o

a&nene fof t’tllf‘ﬂ@ 1:22%|geffrE[)pﬁedeﬂermdmdedaﬂanm(ﬂesimrggmgtfm 38.4 kbps to
I Ng rom s to in.addition
2. Hel\%hgsl (iry a@@l}londﬁﬂh@s{b{ﬂn@#é ch/b e esRanding ﬁ%eﬁek%tsstructures

SRS i PR Sspabr A ulaion oo, oo

for edeheonthesd pﬂadateraﬁrmj detanmaies c aComnsuricatidns on the reverse

reverse |ink tak ne of five d| fer dat

ik BisSroiag Abons ohiive BfifarBtr fB s tanaunt hofl 88 1 B 1506
KB fe P R4 s&qa%mg cREf SBLCURSS afeedé!mﬁédwﬁﬁ ach of

for g{l@% Y thesc)e data rat egia [ 0032] The present ©

iheserdat@nateel ates primarily to the reverse |ink.

Accordingly, the data rates for the reverse link are

(@) . . . '
Rpe] ¢ The pPeest) n/SHiop Blded Plifharty §Fthe RReRg ink.  pggorcinaly,
the/dat8 r3fd4Sor thelixvefcclititardkct 3oritrbelovhe sake of
simplicity in the follow ng discussion, the reverse
link data rates will be referred to in ternms of the
rate index, rather than the nunber of bits per second
or frane, a{t9034] As | gdiacated above, the present 1
xEV-DObased systemis built on CDMA standards. Data
that is tndexsmittelbpserbiidsameverse link is
consequently code djvision,multiplexed. That is, the
data correspondi ng t0 each access

1 9.6 256
2 19.2 512
3 38.4 1024
4 78.8 2048
5 153.6 4096

[0033] For the sake of simplicity in the following discussion, the reverse link data
rates will be referred to in terms of the rate index, rather than the number of bits
per second or frame.

[0034] As indicated above, the present 1xXEV-DO-based system is built on
CDMA standards. Data that is transmitted over the reverse link is consequently
code division multiplexed. That is, the data corresponding to each access
terminal is identified by a corresponding code. Each code defines a
communication channel. Thus, data from any or all of the access terminals can
be transmitted at the same time, and the access network can distinguish the
different sources of the data using the codes.



termnal is identified by a correspondi ng code. Each

code defines a comunication channel. Thus, data from
wa@eop4082228 | of the access terminals can be trBeEOB100€06755

at the sane tinme, and the access network can

di stinguish the different sdurces of the data using

t he codes. WD 2004/ 082228 PCT/ US2004/ 006755 11 [0035]

Code division nultiple access (CDI\/p transrri ssions are

42585 68 081 Pl LEpSi O dapghiSsB Ut Blooronce
lmhitecht B O¥ee meords htae amomtersfedatalthatdam baianemitied is limited by
certai,n anou

0, ArBaUn o Blat i snse it 18 mEeSRIT in dhe EAVERRTeRE | Rpilp there is a
SIS S8Biint B %t@ﬁéﬁé?ﬁ%o%ﬁébcﬁ A6&EFoliIFd 'Brnl%lenﬁal noise, the

transm ssions are er ac ess ttermnals in
princary sdurcaeof intedefangeavite anaocess termmalf&alransn@snons are the

GPBY pEESsR fFmiLS i Mttt ' Fifitbirel(BELFipEL abess terminals and
ﬂwéx}lr@r@ iraﬂé}hﬂtlﬁg litldh ey, dbre Wil He Blet interfdrBRte, hed di may be
if there are many ot her access termnals that are

Rossildeitotiransmih &b g bight datanmsimt Orvthe gther, hansk if there are
#ngﬁg otl%r F\@é%sf t%rrﬁ)ﬂi:aq’s Wt @etrgj\dﬁﬁ‘?ﬁnrga?@&? a&;g@ 218 Udounts of

a very erse

diataktrte” Mshoﬁﬁﬁ@f@renb@mﬁbe/qmgm’n andstmmayssnly bergdssitde to use
|R,rov ed for determnlngliathl ropriate data rates

%? Ip refrofossRwrse JiBK Hangmissiansi cal  covA

W rel ess conmunication systens use a snall set of

@@BG] A%%%héﬁ‘snﬁ'rﬁus‘?fthb@o%c %%SProv‘idﬁd“fé}aHéterrﬁlrﬁﬁé &propriate

ossible data rates is I ca he systens
d@iar salesg fom emmfdathaWst tieeninglsos JuawahrGDMA wireless

Certai t St i
it e P s PERe She SHETF stk SHeD i 4P o g acoess
eeRins., Ahenehye E)di@lbléfdmﬁﬁé!e@ﬁsﬂ?@d@l@nttﬁe@yém ®perating in
rates is gathered in one central 1ocation d then

aceqcéd@m%mm tes IS8 steadeis t Cartaim DV erpmuiiealion systems

E) w&. qléé %ﬁ{b‘ roacl dé Zc%%%%%a%ﬂé rL?sl.e gbﬂﬁr 'félj?ﬁn 6fs ngéntrallzed

NeEces the process

@@mlr aﬁh%réby #he llafomaaﬁori eremaalm aﬂ'dwt@wéfelscnsl gathered in one
a centraljized control are: 1) nput at i on

%ﬁﬂ“%@cﬁttﬁ%ﬁnﬁo’ﬁheﬂl e, glleeations ki 1@?%‘""@% ek io sach access
%’Orfnfda(wl,i cBRfafAP i Pl 'a}grdgﬁ‘l}ﬁrﬁr@'n‘b? ’ne%éssanl geppg(r:in by the

mruni cation costs for cont signaling t
proeeas of sflocating el samamaﬂeetoeadbmssdermmﬂlss) The‘.r kkéfficulties with

%Scl‘eelg}ql{ag%g |gor§ﬁ<@eagee| g@s fu Sta?lc)rl]ogia op? ma'l rates for all access
terminals can be difficult and computationally intensive, 2) Communication costs
for control signaling to and from the access terminals can be excessive, and 3)
The validity of the “optimal’ rate allocation is questionable once delays and
uncertainty about the future needs of the network and its behavior are
considered.

[0037] One way in which the present system differs from typical systems is that
the calculation of the data rates for the access terminals is the responsibility of
each individual access terminal. In other words, it is distributed rather than
centralized. The appropriate data rate for a particular access terminal is
determined by that access terminal itself using a reverse link Mac algorithm.



uncertainty about the future needs of the network and
its behavior are considered. [0037] One way in which
wo be4psrsent systemdiffers fromtypi cal syst eP®GI/US2004/006755
that the calculation of the data rates for the access
termnals is the responsibilifey of each individual
access termmnal. In other words, it is distributed
rather than centralized. The appropriate data rate
t: C r ;
(Re™ P BRHAA IRAF R T BLARRRL I EIEHOF Y roverse ik
Ialbg@ﬂgdrhhm i¥\Qisde0 dadad, PCT/ USZOO4/ 006755 12 (" WMac"
is an industry termfor nmulti-access comuni cations.)
erse link Mac algorithmi.s discussed further. :
@gg{g\ﬁl cft %ariygyllair Cqﬁcglsgat@g@g@l |§rqﬁlﬂ§pfs ngﬁhe éata rate for its
fedlefad ﬁm riﬂolS\fISuﬂgt\ﬁoﬁlétvﬁ‘aﬁtQB ddiéet th@%@ﬁ&tlpd&%mlé bate. There
obvi ously wou to select the highest possib
maye hoWerer berajhernaceessriermminals lire the cestas. tEha&sm@lﬂser access

Iérr]@hqha% @%ﬁ[go@lpglgﬁgoe(reﬁ?gﬁ tl'géjtf as’%[atttﬁé Wm%gggﬂs)s%% rate. Since

Wm@sﬁé\bélerefq@h@d tSitrRmit i Baeiks I’bﬁghlyrm@pbﬂldrhﬁttﬁtﬁé data rate,
the data is roughly proportional to the data rate,

ingraasing e tdeda diates oft eachhaceass tabingk wailgialge increase the
hpoﬁh%?r i §§|%|n§ h ﬁao@moé{@éesgftehﬂ flal's ﬁ%ﬂ?ﬁg%ns?éﬁso%uld then

acCess rm na ransm sSi ons
pr%ea’nan ambreasmgaahoqnmruntérfexéncmt@ ltliee piececcess kminals. At

SOl A ers SHoWRcbS it 9Bl LBTLonS 1 1 access
{8 hDuPs %bIéem%ﬁs[ﬁag gﬁlaaém Wwitth Bﬁ'afcc@?fa%lé’\bﬁb Afle.

acceptable error rate lstherefoeuseu
for the access termnals to have information on the
[092€] It d$ theretare arsefiddopths encewtetrﬁm@gé@ dwave|information on the

I f I I h .
SEE o e BRI SFE By oh' S, Lo 308 408, B e i
Vdl&iRR [ovAURE RGCasS taXiinals dah indieaksaheifpiats rads Itcbgome extent
overall perforrmnce of the system If the |evel

of
withewt eausieg aj signigeant ativeraev@pact on ibe ayeeall parfermeance of the

@gségﬁﬁs i e I@E%I%B@iﬁr%efs%o%h oG rbqngfgafse%the access

érse I mpac overarl’ Teve

ientrindlerazng eales m@phav@raargmlacm(hduermenmmodi ment
by the access network. The access network is

onfigured t i mpl et.erm ne et her over al
[0l Hhe Susral Burb el intBiSiansds JhOmirtareeket boa gmbodiment
2"[H8 acbéss hBﬁvdrRt efieeheRESs h8MRIrk ii$ cBﬁII@WeHHS simply determine
reshold, Iindicating a | evel of activity, th
whether the overall level of interference is above or below a threshoId value. If
the interference level is below the threshold, indicating a level of activity, the
access network sets a reverse activity bit (RAB) to 0. The RAB is also
sometimes referred to as a “busy bit.” If the interference level is above the
threshold, indicating a level of activity, the access network sets RAB = 1. The
RAB is then communicated to each of the access terminals to inform them of

the level of activity/interference in the system.

[0041]In one embodiment, the overall interference level is computed by
summing the power of each access terminal’s reverse link transmissions and

dividing by the level of thermal, or background, noise in the environment. The



access network sets a reverse activity bit (RAB) to O.
The RAB is also sonetines referred to as a "busy
wha04/081288 t he i nterference | evel is above the PCT/US2004/006755
threshold, indicating a | evel of activity, the access
network sets RAB = 1. The RAB is then communicated to
each of the access termnals to informthem of the

| evel of activity/interference in the system [ 0041]

din 38 %@%&ﬂip‘é‘?&ﬁ to tahﬁqgéflgcg% :rlf 'gﬁé g"gtgﬁ [ERfe tﬁé{ﬁ'thé Shreshold,

comput summin acces
thenrtheahtesferancerleeellis clbnsidensdrics be drigh,aartt thﬂ RA isgsdiyto 1.

the level of thermal, ar ound.
Bﬁ\%l’f*’g\r{;@ﬁ% thandhodhiashalh daos e aTPIBRIE 'é?s%bescowered to
r{d‘m QERas&dotl @ threshold. If the sumis

rmre an the threshold, then the interference |evel
i's conS|deredto be hlgh and the RAB is set to 1. |If
[DB42FBecdusel dbs pedormance: ofeseisrde tinkendatae communications is

dehisTIoeRL 4PBRhS e site) S S8R 8 et Bt SVbtem, itis
ﬁ@éé‘séﬁ/ ltb Ntk ainto GRFBUNRE GRG IBNEI ich mf&rewﬂ@mtmue@nputmg the
the dat'a rate and the |l evel of interference in the

apwoprgte dafa raigecebRargataoratgkealchlegionctodie remerse link Mac
%@%ﬁ hn?fthér‘e%cﬁéftglgg‘aﬁﬁo a'&cBﬁﬁPH{e ?Qeﬁet}ﬁnc We‘?%% 9|ded to the

rate rate ca ron I'n he rev
adodssNBmMinalsgiarthe Homrh fod tied RRAB lakau:comnrmeawrtb uvanousl aspects of

e VRBIGT TherievPEaDs N e i Sisa 3988 Ria qgopynt factors
%gf Fsth@ fotfhe L QR dsMEpMina bnd e gﬁY o&élecéﬁsﬁll‘élnts of the

gOI‘It m a SO takes into account rs such as
syeéemeeBased upoe thesedacioes,niheatiataniaie rﬁer pagisiacaess terminal is

St nts of t system Based upon these factors,
‘?ﬂ 'égﬁdao'?‘%ﬁ %a‘ffb{}afé‘&ch access terninal is calcul ated

once each frame. [0043] The reverse |ink Mac al gorithm
@@wwﬁ\;ﬂbr@é feRMaR AloRthnh & Eemputedigientiang 8¢ Rillows.

where Rl 1's the systeml s maxi nrum dat a
rate, R2 is the maxi num data rate of the access
term nal, based upon the maximum allowed transm t
power considerations, R3 is the data rate justified by

the data i ﬁnéﬂ,u;eHﬁn(fFﬂ, s, pg’q@&m tted,
where

R, is the system’s maximum data rate,

Rs is the maximum data rate of the access terminal, based upon
the maximum allowed transmit power considerations,

Rs is the data rate justified by the data in queue to be transmitted,
and

R, is the Closed-Loop Resource Allocation rate which is based on
the RAB, in accordance with various aspects of the
invention.

[0044] Each of rates Ry — R4 sets a hard limit on Rpew. In other words, rate
Rnew Selected by the reverse link Mac algorithm must not exceed any one of
rates Ry — Ra.



and R4 is the C osed-Loop Resource Allocation rate

which is based on the RAB, in accordance with various
w@aspensx20f the invention. [0044] Each of ratBGI/BI2004/006755

R4 sets a hard |imt on Rnew. In other words, rate

Rnew sel ected by the reverseldi nk Mac al gorithm nust

not exceed any one of rates RL - R4. WO 2004/ 082228

PCT/ US2004/ 006755 14 [0045] The system s maxi num dat a

; | f

DGR g, >{iees HendiRlf, 408, 488 (87, 18 odeB ustfE feiesion of the

SVBterdatm:ludm© thmcnass hetverk dngd tHeeaam;sss’&rnmtaAm’Nle data rate

#‘liénl s, rar e{ and, can consi dered st

ALt B8 bR 5o Bebiarks 5 "Gieledangacheand can be
cPERIETed LRATT. Ir‘Effhef QAtalfefle IMM ‘i@'tﬁéﬂe?drenﬂgﬁlf‘é‘tor[eegﬁq}\e access

As nentioned above, the power of a reve 1 nk
tﬁﬂﬁmiﬁ@sl%nmoﬁlcwaimﬁyewproport| onal to the rate at
which the data is transmtted, so there is a maxi num

(53861 LRNRRAL ek, 102 gL P U H Fpssion i

rdayhlyr proportidhal its thesae apahichhihe dat BURaRSWRIedOEottRere is a
access termnal's reverse |link transm ssions, which is

AXITHRG rRishCRTesRRCiRG, g fheomaxifaumdexer lewphandicurrent channel
cWHanorfshe AR Y3 wéTBB%{s'éH”}na‘){rﬁﬂﬁf“d%t%Or‘é?e’ Rya ﬁ]'bsased upon the

statl R2 varies as a function of Pmax and
maxmmm poverrofehe aeodss temnnalEZreverseelnak rdnsmidsiensSivitiich is a

(el o7 s DS phDes ol Trufibar” ClIBL I Gefiel maximum
tekHsmnit pinrob,, 5 N8 sttﬁicm %bané@%ﬂ fﬂ_ﬁé’udrﬁb? PR3, bad!the current

data rate justified data which Is in the access
ahanmehePngitigo®u Bzv@relategi todhp SINFhab e aexessR8rmimal's sngnal as

SEEANE e a0 bl o ol e LB 4P Eiont dat

ratcebihetiermiinadl s when they have little or no data to
transmt in order to reduce their interference w th
ot her _access term nals. Conventi onal R3 is

99@7 rTJieera;(ﬁl%%'Sl@eﬁ?é%%’f&rwst'fdﬁq Pﬁﬁgﬁlqat%ll"\fh'@? '& Wle%e access
0ReL 8 SRRSYRNRLB B SRR g e Wi ppuca ot
ererg fierps. The purpose of R; is to reduce 1he reverse link data rates of

access terminals when they have little or no data to transmit in order o reduce
their interference with other access terminals. Conventionally, Rs is simply the
rate which is necessary to transmit all of the data in the queue in a single frame.
Thus, if there were 1025 to 2048 bits of data in the queue, a rate of 76.8 kbps
would be selected. Referring to the table shown herein relating to the rate
index, at rate index 4, transmitting data at 76.8 kbps, 2048 bits can be
transmitted in one frame. If, on the other hand, there were 2049 bits of data in
the queue, it would be necessary to select a rate of 153.6 kbps (4096 bits/slot)
in order to transmit all of the data in a single frame. If there is no data in the
queue, the justifiable rate is zero. Using this conventional method for
computing Ras, the rate corresponding to Rz may range from rate index O to rate

index 5, regardless of the previous value of Rs.



woul d be selected. Referring to the table shown herein
relating to the rate index, at rate index 4,

WO e@aosn2eg | ng data at 76.8 kbps, 2048 bits canP@EUS2004/006755
transmtted in one frane. If, on the other hand, there
were 2049 bits of data in tH& queue, it would be
necessary to select a rate of 153.6 kbps (4096
bits/sl ot) in order to transmt all of the data in a
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accommodate. The CLRArate is based upon the current

egitly.and a set of predeterm ned probabilities of the
rate changi ng upward or downward. The probabilities

?1 oThe% héLﬁ Eeat iﬁé is cai&?atg&% "fAke f@mﬁb' Mdrher. A

he r rom changi ng

crcamsﬂ:io;ndlr{g)ﬂm&]dla'@lanﬁb%homm i, FIBURE 4. cal culated in
the follow ng manner. A corresponding flow diagramis
shown in FIGQURE 4. (1) Choose a random nunber V, where

0 V 1, . R4, =
RoId+1< e)( lejdg%%{)hl édd)on‘l ﬁuﬁwﬁ%rv Qﬁhe"ré 0\4851P| , R4

= Rold-1 ¢Pséhem = Rold vvhere P, is the probability

corresponding tp t urpent rate and RAB (see table
bel OVV), & |frﬁAé—6,

if V < P, BRa = Rojg+1
else Ry = Ro
(i) if RAB =1,
if V < Pj, Ry = Roig-1
else Ry = Rag
where
P; is the probability corresponding to the current rate and RAB
(see table below),
Roq is the current rate,
Rog+1 is the next higher rate from the current rate, and
Roig-1 is the next lower rate from the current rate.

[0050] The probabilities, P;, corresponding to the various rate indices and RAB
values are shown in the following table. When the access terminal begins
computation of the new data rate, it will be transmitting at a current rate. The
access terminal will also receive a current RAB from the access network(s) that

it is communicating with. The current rate determines from which row



Rold is the current rate, Roid+1l is the next higher
rate fromthe current rate, and Roid-1 is the next
woomesnat e fromthe current rate. [0050] The PCT/US2004/006755

probabilities, P;, corresponding to the various rate

i ndi ces and RAB values are ggown in the follow ng

tabl e. When the access term nal begins conputation of
the new data rate, it will be transmtting at a

h ’ | : i a

OSENY R BkeD TEE ST RART G ity frofl ik R
probabifiycRtis takeni. t h. The current rate determines from

whi ch row WD 2004/ 082228 PCT/ US2004/ 006755 16

robability P, is taken. The current.. det er n nes
BOSHT niane ebestine By BB Brbfles SR ety afd Bl ogrammed
iﬁfbeth%rg&@‘sg%@inélh%%ﬁé}aé}hbbﬁﬂn%@,rtﬁefﬁrél@@bimd/aﬁfe% may be
pre- programe Into the access termnal. In oOther i
combpuieddytthe acsespnetveklandyithealdevaleadedle the @gease tprminals.
by the access network and then downl oaded to the

access termnals. Table 1 rate index Probability
RABEORAB=1 010 1PL0O0 2P2P5 3P3P6 4 P4 P7

5 0 P8 [0052] Each of the values listed in the table
represents the probability that the access termnal,

havi ng the correspondi ng rate i ndex and RAB val ues,

will change to the next rate index. The values in the
columm under "RAB=0Q' are the probabilities that the
access termnal will increase to the next higher rate
i ndex when RAB=0O. The _tall)ue correspondi ng|to rate
index 0 and RAB=O i s one@PBekause the access terninal
is always| allowed to nove up fromrate index O to
rate index 1. The value corresponding to rate index 5
and RAB=Q i saizdndex Probability
RAB=0 RAB=1

0 1 0

1 P1 0

2 Ps Ps

3 P Ps

4 Ps P7

5 0 Ps

[0052] Each of the values listed in the table represents the probability that the
access terminal, having the corresponding rate index and RAB values, will
change to the next rate index. The values in the column under “BAB=0" are the
probabilities that the access terminal will increase to the next higher rate index
when RAB=0. The value corresponding to rate index 0 and RAB=0 is one
because the access terminal is always allowed to move up from rate index O to
rate index 1. The value corresponding to rate index 5 and RAB=0 is zero
because the access terminal cannot move up from rate index 5. Probability

values P4 — P4 range from zero to one.



because the access term nal cannot nove up fromrate
index 5. Probability values Pl - P4 range from zero
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The values in the colum under "RAB=1" are the
probabilities that the acceg¥ termnal wll decrease
to the next | ower rate index when RAB=1. The val ue
correspondi ng to rate index 0 and RAB=1 is zero

?@“f’ﬁ‘&te \%ﬁ%@s‘:%e ¥ gll%ﬂ‘d?ﬂer GRRBAY gwm@aw%p.g«a& thaj the

ue corresponding to rate
amﬁsﬁewmmalsmﬂ elegrdameatiosthe triegt s yatd imdek weien BABeite rThe

Bk i DA RS o BRHST s S5 Bh access
t[gﬂﬂo &% thdRE HoRh fih %‘l‘eﬂhdé‘)@ OR‘f’hé Wajud éon’f@ﬁ?dn%hﬁgoto rate

to Increase In control I ed manner
inglex 8randsRABt:1hs12grq mme)e thadhcces$ terouinaltis tnever forced to
decr ease, n a.controlle ngnner stem
V8 oyt bt BHEsTo By o rt ol Y Lok P S P e
fdbm b febnéhan sinply junpi ng up and to ranp down
rat her than dropping precipitously. The ranping

up/down is controlled %che probabilities of Table
[QO5frb0T51ﬂ effeaie eplculaiingdds rthisnyay éntocllqw Redg incigase in a

é&hfbu@ vaI erq’vlﬁéri?/@r &hi¥aliv 6 tBEWAEngHHd%?&CQ it to

resen Y accor danc
@@cpeasa, alsd int dneoningked nmmneEwmen theasystémtis ey (RABe4) In

SIPRE WaIE i cabiops Feld TPINA M A dhas sihipkalmgis v andto
{a{ma% 'raﬂ%r%aﬁa%@gfg Earéé.p.m 3’; eﬁ%‘%ﬁnb %;gj p/d6wh e

Bset tol be unset (0). relative
conteolieddny ’thb@rmﬁmhmaoft'ﬁablaé time the RABis 0 is an
i ndi cation of the |oading of the sector, and one which

ReSE RN 5Bl AP0 RS A e oo v

8CRABJ N6y Withia M%eﬁtlﬁalaémﬁﬂm if atdwdanye mithm‘ar‘bgs aspects
det er m ne an optinumrate. the RAB i s

eiibedavenigna Ew\@n lmﬁ,gpl@fa\eﬁheloamﬂw@cmeﬂ@e%%{ usually may be
HEax éb% Jnotﬁﬂg‘f'o ’UFY% ah@Re Ve gLﬂ’{;é {95?5%3 'F%EL; Heto

cons e, avolding large pr and/ or’ step
flucttaiors c.taﬂ gbgnajg aRd m’mﬁ@na\d@IM/dm atheatimrt BAZ mtgn 1, RAB

%%&a@eeéma%ﬁ? Posthnireabne Bachedine g PibedBLoke ARB i 0 s
§ifRiSRlon &hb THAERY bPhePbedibE SRR whitRdsMedBikabie directly
by each AT. The filtered RAB value hence reflects sector loading, and used in
accordance with various aspects of the invention to determine an optimum rate.
If the RAB is unset, indicating a not busy state, while the sector is heavily
loaded, the rate transition of R4 should be conservative, avoiding large
probability and/or step in transitioning R4 from a low data rate to a high data
rate. Although any direct information regarding the sector loading is not
available to the access terminal, an indication of the sector loading may be
estimated by using a filtered RAB from values received previously, in
accordance with various aspects of the invention. If only a present value of the
RAB is used, the most aggressive behavior that may be allowed in the rate
determination of R4 algorithm is an immediate jump from a rate to the next

higher rate, which happens when the transition probability is set to 1. However,



estimated by using a filtered RAB from val ues received

previously, in accordance with various aspects of the
w0 poogfoga2esr. |f only a present val ue of the RABCT/BES2004/006755

used, the nost aggressive behavior that nay be all owed

in the rate determ nation offgR4 algorithmis an

i medi ate junp froma rate to the next higher rate,

whi ch happens when the transition probability is set

it R’na]y bé"ﬂ&@gg WPC%RQ‘H %%ﬁﬁoﬁﬂépg %%égé)fe?rﬁ#%e}]l Y8 iddrease

b Neceaehy n-appli
it E\ﬂaate_! By mumple ﬂevelmrrm&aene iot redBde lateacthoslallowing a

oRtag it ine A vele. R areRss teranaLayebs cdaring ey
%gqreégﬁeﬁé&gof RE R4 Wéﬁﬁﬁlbﬁﬁﬁ?é&é%eétéf Raldth g as md;/cated by

ermnation to t e sector oadlng as I ndic
thedilfaréd eake of RAB, infacRARjarice witlt valiiauscaspects of the ipvention.

ect f th t Th ick start. f R4
BE8hlckaten fordnt FShbe Briansin P et pate, Hipg f f Mloner
8aiedrat@irfond) 0 PRI bUSRERISHACA TS AT ce Wil 9@f&?§1§§pects of the
wi th various aspects of the invention. [0056] The

InyeplolRi - R4 are deternmi ned each frame, and then t he
data rate for the next frane, Rnew, is set to the

(g e ol 8- BRLES dofARRAPLadh KR anAbR RS Bhate for

I on nera e€s an average of

thet mext Tragne, (R4, ie eepto Ekmmpﬂmklﬂt of MESSOQEeBO(momuasa video

size which arrive at the transmt u i nterval s
SonTpERHRNGAPPICAien dbat oaneraies & @%erge ﬁQ'k goThe

&Vjﬁa} &?n&ﬁ%@s“ﬁa&lé@of @9% 1680 és iadize ﬁvﬁrc‘h éﬁlv@)at thé transmit

e up to one proxi mat el y
quelé freinderdalsiof 76R80 e’nlheeh:cmm )lf theremﬁ/engnpaﬁy omdata in the

d f 0 kbp. 9.6.kbps),. De di
FHESS (0 et gL brla el 5 Ol Ay Byie 85 % AEeJut8s
(aqmbﬁﬁ%atewtzmmuéeﬁbﬂd§wehélemm@ﬁméhgrfe%we [IF\le)nﬁ BGHte
rate i1 ndex kbps), and so on. Unti

tnckexsafi ( Odlshrﬁ) rccaﬂe( @km&)s@p%ﬂm%@mﬁ@ spegiiprobabilities

PBbens B BRSPS ARSI et Bl FaiSiB mare om
Réeahdow b e (natekidprdeand 50 onndUsiisiee GBnailrdege rble aunpasses
| evel every tvvo frames, it takes an expected siXx

th%ﬁ%bpqem\fﬁl rates theodRla)congnpea i asquriwials i ke queue.
500- byte packet. In the neantl me, the data that has

M @5@# r%ethhf‘ﬂ\et H)‘r‘ gtéghtsgg nﬁ“é%&g‘\?ﬁgén ﬁﬁ?‘?gw the rate index
&y ecresdd gn aaenalgedp/ ome level every two frames, it takes an expected six
frames (160 milliseconds) to transmit the first 500-byte packet. In the
meantime, the data that has accumulated behind this packet continues to be
delayed. Even though the data transmission rate will eventually catch up with
the data arrival rate, there will be a significant delay in transmitting at least a
portion of the data. In applications such as videoconferencing, these delays are
unacceptable. It should also be noted that, in this example, the data
transmission rate will eventually exceed the arrival rate, and the amount of data
in the queue will begin to drop. If the queue length drops to zero, Rs will also
drop to zero, and the ramp-up process will have to start over, once more

causing delays in transmission.



the data arrival rate, there will be a significant
delay in transmtting at |least a portion of the data.
w0 pooajpg2egat i ons such as vi deoconferenci ng, thBGEUS2004/006755
del ays are wunacceptable. It should also be noted
that, in this exanple, the daftGa transm ssion rate
wi Il eventually exceed the arrival rate, and the
anount of data in the queue will begin to drop. If
S R 10 ide CERYS ey sy RRiaf FieRese n the
(dﬂtaeratm ra;d & aulsseyuete nagd td rarmp dins diatss raie bad©up, one

/ / /
&BPeIN e ot CE&%%@%%@%%&@M%%%% e uchdoat
élfbv@& méir%té\' Ié§§ ﬁggl%fé@né b%H&%ﬁﬂldﬁ'ﬂibtélﬁﬂHmbq:{& ﬁf@céd?&ance with

data rate back one enbodi nent of the present
wmm:mqﬂt&yfsthqeslevemtldﬁ | E@rcmiememgsaéhammbert(N) of

a_nore or lLess a Vi or
e Tahee 5| SRCREOEEE TR e e N e stinedls Garregponding
N
telthesp YifRshORs f%ﬁégﬁ*ﬁ”%%?f%@sn '°8"if%?§%é3f""'h%"ﬁi The
differereads t(eiweeeribm& mpdes @re s transities podlrbility vertors and the

te R4
exBw B 208 TaasuBa st el L& Boho. AT g mogis of
OpSREB Inhay be eeldwitsd Based BA thapXliusLiNth@ fiRefdcPRABL (FDB). The
step allowed in determning R4. The npde of operation

vilye 9pé RASB sravele fr do ardligikad filiar with g fixaskor vartable imeas
ottt JHE valiRhgt £ RGN oW o BEod bfufhet béonding to

the! files tinfie BARstant; @ry adcumalated.pEhée otodd of operation for

GRtemilGg doe PHBaH RIS ENE e bl a%h@?r?ﬁe@ﬁtﬁg a mode of
Bﬁgra%nnﬁié ﬁ%dgéﬁ?gpe&tbh%%‘?bé%eﬁsfcté@ﬁg Pf fRe value of frag s

dicates a no eration operati
oaypheedtl metthne%mmiaﬂ anarIm(avrmmeaSJShcb\mm &iG. 5, an algorn‘.hm

f e ginam Made o aarban for gelcdiaing b 1< shatia T pelordance

@lﬂﬁr\@rlb% as@écféaéfQHé HvetfioRkd The g of RARCEDFRNGR are
various aspects of the invention. The val ues of

mmslaﬁ@w aéﬁeamethea(%l‘cawh@wedn FHGa3f iArpeesdon 42Heayinclude

A PSuhd i aisine BRES FRalern e MR AR HE o Bain Fig, &

ﬁr&ystbwwsd:ribdﬁl&’sfcﬁlo\mg“ ¢ be described as follow ng:
select RLMac in ml if 0:5 fRAB < T1

select RLMac in mj if 0<frae<Ty;
select RBLMacinm;, 2<i<N if Ti1<fras < Ti;
select RLMac in my.1 if Tn<frag < 1.

A more aggressive mode of operation may be used for a lower value of frag.
For example, mode my may be the most aggressive mode allowing the R4 value
to transition from a data rate to another data rate multiple levels higher between
successive frames. In addition, higher probabilities for an upward data rate



select RLMac in m, 2:5i < Nif T, 1 < fRAB < T,
select RLMac in m\+1 if TN < fRAB < 1. A nore
w@oyneszes/e node of operation may be used for BCT/U82904/006755

val ue of fRAB. For exanple, node mL may be the nost
aggressive node allowing the2B4 value to transition
froma data rate to another data rate nmultiple levels
hi gher between successive frames. In addition, higher
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ihGreaseé dietrangthissionf rdt@ARith mmnrrpgobalmhtﬂwhay therldABaisenot set
its transm ssion rate wi th hj gher roba i

msufﬁciﬁat daia is ayeilabler f e dorvnuara tiags k%l.ﬁ*féBW@i?P%&eay also
DL tﬁa@‘ﬁé Fﬂ\"roﬂlllpﬂrgbgaﬁ bR radé $th I'%%s'llﬂém’food when

Its transmssion rate wt
theSRAIBusksdau hood when the RAB is set. [0059] In one

enbodi nent, there may be a total of 2 thresholds (N=2)

[80898 In mé@nbd&@d@t 2thevel nihynisy a abtabof ZMSdolds (N=2) and 3
transition of rates one |evel gq?t a tine

medes. rﬁﬂoﬁ%‘f' Agnché n?f%@"% yPwaLq {rangjtion ok rﬁ‘tﬁ?‘ e%n‘?rt?d’égat a time,
?A 1I %ﬁg'tﬁé %ﬁ‘é@b%éﬁw ’thleqﬁrefer QGUEF €allowing an

esl gnat rate multi
|mrgee|ate Epwaleklaammhon Wrbmrtkmelowlest gis &b ecdecsagna:ta@ rat@ multiple

V¥l JRoties. 57 preloof Mo b eelePlet ih Aot 4i@Mod

lﬂﬁheélﬁfe ﬁﬁ\ﬁéﬁopfat@ %n@ﬂfo)‘\)frcﬂﬁ@ I&&Hsf tbCBS:-‘Jll‘k n_FQto@ 192 kbps if the

aval | . I'n anot her exarrp

last BABele nqt set (SEctannaidusy) @mlzauiﬂm ﬁataelsm@daaler dheanother

t#ﬁ?ﬁqﬁl'ggifna@g% ﬁl?l%git% 5@%8 tbg&f )}r(]t&oélbus c} %d@@%p\r\fard rate

waihditieh Ao &a Patb 3o 768 kipps er 15®@Gﬂlﬂpsl mtheelaetaIRAB is not set
appl i cations, the access term nals may be runni ng
(;S@ﬁt%fﬁ)t bapyl anchsuibpienifriisavajablequi re them to send
data sporadically and stay idle (not send any data)

her C to LS .
oS8} fcsHEIF BopfichéTRASERES AT el fing cerian
apglwrtlonatlmdnomllye'gqume tliémits lsend aatarsporiadicallii@ndmiag idle (not

Sand oG o3lR i Bt g ERERUCH apsessdenBiets & otiesfgble to ft
{vied raRsimey qﬁﬁ:ld’gﬁ%da RV 8ieBd hiehlcanmies trahsmitAh@ the

eterm nati on R4, where the sel ected node i s based
burst néda‘ial angt theau ieenaipfidRA thegexkiewst of dalers gxpiallaais

sucqw varlous a%pe&tgeof tﬂe ‘m/en‘{jioﬁ nQ%F bg Gseli’§ have multiple modes of

rate determination for R4, where the selected mode is based on the filter value

of RAB. For access terminals that spend a long time in an idle period, the
algorithm shown in FIG. 6 may be used to select the mode for calculations of
R4. The main difference of the algorithms shown in FIGs. 5 and 6 may relate to
the data bits that are fed into the RAB filter. If the access terminal is sending
data, the RAB value received from the access point may be fed into the filter. If
the access terminal is not sending any data, the RAB filter may be fed with RAB
values set to “0”. The output of the filter is used to determine the modes of
operation. In such a case, the access terminal in an idle mode may be allowed
to have an aggressive mode for calculating the R4 once new data arrives.

Essentially, this is pretending that the sector is not loaded and thus allowing the



algorithmshown in FIG 6 may be used to select the
node for calculations of R4. The main difference of
W b@4mnes i t hnrs shown in FIGs. 5 and 6 may r el BAEUS®04/006755
the data bits that are fed into the RAB filter. If the
access termnal is sending @dta, the RAB val ue
received fromthe access point may be fed into the
filter. If the access termnal is not sending any
AT 8 pelmereTE b in PR O, Eie Whon 68k pEAYHEE abable.
Béeauseddata @frrival geeats atridlel access heminalsagretgemesallyagxorrelated,
termnal jn an idle node may pe allo t 0. have .an
Sk sngle eSS beBmaal G R ORONES i rainlal) wable
drh¥6s: Essentially, this is pretending that the
@ector is not |oaded and thus allowi ng the WD
2004/ 082228 PCT/ US2004/ 006755 21 AT to be nore _
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Erogepsa, inamne sudhoeimbbedimerstyis configinee tercanpaesa data rate for the

termn confieﬁﬁr_dtolirrit

I d [ s
(PG gk of 8dTaap DY ALame sl HSiis, By Esaifdata, probability data,
g@&ﬁﬂrm dARY aR@THE IR WhiRhOiReSIDREd waohféﬂnérg Sbupled thereto.

ransmt subsystem The processor in one suc
The guberssor itkere gridviges egnirol tdamoation indudingaihe ¢anputed data

el e h el Sp BB, (4R i i e, Bl qn acoess
Adldrke It sk6uldhhe Mots BiAtRE domBorf@iT®Iof thE Hkceds terminal may
thereto. The processor then provides control

varydrarangrembe@dimedt fyanedetonput ed data rate, to the
transmt subsystem which transmts queued data to an

REER AafEr aphPpatier 0 ooy 0080 minal, goioured to
endisldi mpid itcecased hera rfidRel]-livvilet nexte edb ddeonibed mhypve. This

conpr.j se an access.termnal configured t engbl J
SabPgImeR 88 GRS 7 AHERRSOT FRHPEY ot Gensmicubsyslemn. The
BRR¥SsorTRI Ghe SR EH{FRAIMERYis COMPELAR B B6RBERSPUata rate for the
coupled to a transmt subsystem “The processor in one
rverse itk dime ritrame-hyeldngulpasgis tusing tyeskold driaaprehability data,
Lf%{oﬁcg?data rate information and the like which is stored in a memory coupled
thereto. The processor then provides control information, including the
computed data rate, to the transmit subsystem, which transmits queued data to
an access network. Again, the components of the access terminal may vary

from one such embodiment to another.

[0063] Still another embodiment may comprise a software application. The
software application in this embodiment may be configured to receive
information relating to the amount of queued data to be transmitted, the level of
interference in the system (e.g., via the RAB), threshold data, probability data,

decay factor data, and various other data, and to compute a limited-decrease



reverse link on a frane-by-frane basis using threshold
data, probability data, historical data rate

w0 ndoanseres on and the |ike which is stored in aPEEDB2094/006755
coupled thereto. The processor then provides control
informati on, including the @»mputed data rate, to the
transmt subsystem which transmts queued data to an
access network. Again, the conponents of the access
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historical data rate information and the like, and to

(0084l The abeadflts-armt neaartages avhishemay béi prlovidiedabyithe present

be transmtt d frogm an access ternmnal, K to an
HeRiPR haviee bean: dasibZepAbeUR VIS TRgRrdhio SPRsRi: s@boRiments.
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ata processor; suc oppy
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[ 0064] The benefhﬁeqatnd ad ant ages

V\h
BRUkAIGER P (8 Bl TediiRml GhY g &/ Se s CEUPReds used

ABRMS, Wettﬁrrh§9éél%ph§e§pec.€drﬁpﬁ6|ﬁ§b@¢'a'ﬁ@ﬁ“éther vah&fchs thereof, are
benefits and advantages, and any el enénts or

intemded i ionde Haterpigjed aas enon-Repiisivelyc doeluding: dheeelements or

TR PhE VT BRI ¥ et AGCHRIIAD 5 B aief e, or otner

ehilidtmens thgiedonmp@ses na dehenft alemeriis OigphoB difnited to only those
‘conprising,"” or any other variations thereof, are

ElRrepis 2R MaY NG ﬁpﬂ?@@"e@ieﬁ'ﬁ%H%%&W@%Wéﬁ%d or inherent to the
C[%?%Bg'é?ﬂbéélﬁm ehements or linitations which follow

se terns ccord| ngly, a system nethod, or other
enbodi nent that conprises a set of elenents is not
[0065] &dhiteo thal prasenseinvention has been described with reference to

particular embodiments, it should be understood that the embodiments are
illustrative and that the scope of the invention is not limited to these
embodiments. Many variations, modifications, additions and improvements to
the embodiments described above are possible. It is contemplated that these
variations, modifications, additions and improvements fall within the scope of
the invention as detailed within the following claims.

CLAIMS:

What is claimed is:



el ements, and may include other el ements not expressly

listed or inherent to the «clained enbodi nent. [0065]
waBiokes2ke present i nvention has been descri bePCTMIB1004/006755

reference to particular enbodiments, it should be
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3. The method as recited in claim 1 further comprising:
determining whether said access terminal is in an idle mode;
passing a non-busy state value of said reverse activity bit to said digital

filter when said access terminal is in said idle mode.

4, An apparatus for determining the data rate of a reverse link
communication of an access terminal comprising:

means for receiving a reverse activity bit from an access point in a
communication system,;

means for passing said reverse activity bit to a digital filter to produce a
filtered reverse activity bit;

means for determining said data rate based on said filtered reverse

activity bit.
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c?c%ntwmunication of an access terminal comprising:

a receiver for receiving a reverse activity bit from an access point in a
communication sysiem;

a processor for passing said reverse aclivity bit to a digital filter to
produce a filtered reverse activity bit for determining said data rate based on

said filtered reverse activity bit.

8. The apparatus as recited in claim 7 further comprising:

said processor including instructions for comparing said filtered reverse
activity bit to a threshold, for determining a mode of reverse link data rate
determination based on said comparing, wherein said mode defines a set of
criteria for an aggressiveness level of increasing or decreasing said reverse link
communication data rate, and correlating said determining said data rate based
on said filtered reverse activity bit in accordance with said mode of reverse link
data rate determination.
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level of increasing or decreasing said reverse link communication data rate;
determining said data rate based on said fillered reverse activity bit in

accordance with said mode of reverse link data rate determination.

11.  An apparatus for determining the data rate of a reverse link
communication of an access terminal comprising:

means for receiving a reverse activity bit from an access point in a
communication system;

means for passing said reverse activity bit to a digital filter to produce a
filtered reverse activity bit;

means for determining whether said access terminal is in an idle mode;

means for passing a non-busy state value of said reverse activity bit to
said digital filter when said access terminal is in said idle mode;

means for comparing said filtered reverse activity bit to a threshold;
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