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TRANSM SSI ON RATE MODI FI CATI ON OF COMMUNI CATI ON CHANNELS BACKGROUND OF
THE | NVENWO®MI/237 Field of the Invention The invention r eCansesise:
comuni cation systens. Mre particularly, the invention relates to
resource allocation in a multiple accesslsystem 10 IL Description of the
Rel ated Art Figure 1 is an exenplary enbodi nent of a terrestrial wreless
comuni cation system 10. Figure 1 shows three renote units 12, 13, and

15 and two base StaP? NS AFARATYS FORy MRANFMIBSIONCRATE WMOREFERTISHmuni cat i on
systens may have many nor e FcHBMENIAHTEN SPANNESAse stations. In Figure 1,
the renote unit 12 is shown as a nobile tel ephone unit installed 15 in a
car. Figure 1 also shows the fixed location renote unit 15 in a wireless

| ocal loop systemand th I [ It 13 in a standard
cellular system In the %MW%ﬁWW%emte units may be
any type of conmmunication unit For exanple, the renote units may be

hand- hel d personal comunication system (PCS) units, portable data units
such as a pbrEiglof thelnventient st ant, or fixed |ocation data units such as

20 neter reading ' nt.. Figure | shaws a forward |lipk signal 18 from
" the base stationgﬁg%f&{@nt’ﬂg@ rﬁﬂnaﬂ‘tﬂi‘f‘@&“i&%w%\'@ﬂﬁ pegticyiagly the dpvention ik
signal 19 f retiesth eesome®alochtitnlifi a béhltiplé docBfichydtem! 0 the base stations 14.

. In a typical wreless conmunication system “such as that illustrated in

Figure 1, sone base stations have nultiple sectors. A nmulti-sectored

base gt atio Clﬁmﬁ‘ Sdicof THe R 5 independent transmt and receive

ant ennas asﬁ'we a‘g SOMe +i§g§%§n nt processing circuitry. The principles
di scussed her ei nFigpel | ieqnakémplaey eBb&lisent 6fF a Qbrredtrisl Witele’€ ¢hfdicatics
station and_to a&'l?} | e sectored independent base station. For the
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si ngl e sect basedtationse Iy Figniedl; thelremete GBiA 2 §y/ stiosum) as aanabile wléphofie tsiCingtall@Imon

freaygney bENF il also shows the fixed location remote unit 15 in a wireless local loop
system and the portable computer remote unit 13 in a standard cellular system. Tn the
most general embodiment, the remote units may be any type of communication unit. For
example, the remote units may be hand-held personal communication system (PCS) units,
portable data units such as a personal data assistant, or fixed location data units such as

20 meter reading equipment. Figure 1 shows a forward link signal 18 from the base stations

14 to the remote units 12, 13 and 15 and reverse link signal 19 from the remote units 12,
13 and 15 to the base stations 14,

In a typical wireless communication system, such as that illustrated in Figure 1,
some base stations have multiple sectors. A multi-sectored base station comprises multiple
25 independent transmit and receive antennas as well as some independent processing
circuitry. The principles discussed herein apply equally to each sector of a multi-sectored
base station and to a single sectored independent base station. For the remainder of this
description, therefore, the term "base station” can be assumed to refer to either a sector of a
multi-sectored base station, a plurality of sectors associated with a common base station or
30 a single sectored base station.
In a CDMA system, remote units use a common frequency bandwidth for
communication with all base stations in the system. Use of a common frequency

bandwidth adds flexibility and provides many advantages to the system. For example,
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comuni cation with all base stations in the system Use of a cohboV 200i
frequency bandwi dth adds flexibility and provides nmany advantages to the
system FowofaéRye, | 16 NOV 2004 WO 01/89257 PCT/ US001/ 13692 2 use of
a comon frequency bandwi dth enables a remote unit to si 1P,
receive communication signals fromnoresthan one base station, as well
as transmt a single signal for reception by nore than one base station.
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pover Level diefiminatecind seprsatalyecei desigmabyfrah grpiraliyadfivdniote ey, . | a
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at a power Jevel that is too high, comunication | ar

remot e uni t 1 & Speadespeeiima sysiem is ingrenseghif thevpoweri rgoeited 2t e Bise siaticH fréfence
to otjper r Lts. ' cessive interference adversely affect
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while a renmpte unit |ocated at the edge of the covera rea
rel ati vel y%ﬁ'&ﬁéibgﬁépmﬁmtmwahm statiparreeeives gtst moveer laval thatds tdoon
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the use of MARAPIGy g&ﬁﬁ ﬂo%?%m‘ﬁ@% rgtlngt% I.E]Etol\(/)&i’.‘.a(.jtgd at the edge of the coverage area
transmits a relatively large signal power.
20 In more advanced systems, in addition to controlling the power level at which the
remote unit transmits on the reverse link, the data rate at which the remote unit transmits
on the reverse link is also controlled. A remote unit located on the edge of a coverage area
may reduce the data rate at which it transmits in order to increase the signal quality of the
signal as received at the base station. By reducing the data rate, the time devoted to each
25 bit may be increased, thus, increasing the energy devoted to each bit and increasing the
performance of the link.

In addition to link performance, the use of variable data rates can also provide
other benefits to the system. For example, a remote unit may generate a stream of data
which is being produced at a data rate significantly below a maximum data rate. The

30 remote unit may chose to transmit the data at a rate lower than the maximnm rate in order
to conserve remote unit power and spectral resources. In addition some remote units may
be categorized according to ﬂ1c.level of service which they provide. For example, a
preferred client remote unit may provide data transfer up to a maximum rate while a




other benefits to the system For exanple, a renote unit may gendr@ieyv 20k
streamof data which is being produced at a data rate significantly
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units, If a mninum acceptable signal quality is spec
boundQon twesmé@rusgbygthmemms users whi ch can comrunr cate through

a base station c cal cul |ven [ . nce. Th| S
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of the covera r ea t he bgse station shrinks such _that users on the
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acceptable signal quality even at the lowest available data rate.
For these reasons, it is advantageous to limit the usage of a system such that

loading does not exceed a specified percentage of the pole capacity. One way to limit the
loading of the system is to deny access to the system once the loading of the system has
25 reached a predetermined level. For example, if the loading increases above 70% of the
pole capacity, it is advantageous to deny requests for additional connection originations
and to refrain from accepting hand-off of existing connections. In a system in which the
remote units are capable of transmitting at multiple data rates, the loading of the system
can also be controlled by controlling the data rate at which the remote units transmit. For
30 a given level of loading, by reducing the data rate at which each remote unit may transmit,
the total number of remote units able to access the system may be increased.
In a typical digital data multiple access system, a remote unit establishes a

communication session with the base station. The session remains active until power is
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20 For these reasons, there has been a long felt need in the industry for a method and
apparatus for controlling access to a multiple access system employing a variable data rate
transmission scheme.

Summary of the Invention
25 A base station is used to control the reverse link transmission rates for remote

units within the corresponding coverage area. The base station monitors the reverse link
loading and dynamically adjusts the transmission rate set point. The transmission rate
set point may be defined in terms of a maximum transmission rate and a transmission
probability. The maximum transmission rate defines the maximum reverse link data
30 rate available to the remote units. The transmission probability is used to control the
probability that a remote unit transmits at the given maximum transmission rate. The
base station may broadcast the transmission rate set point to the remote units. The

remote units may transmit at a rate lower than the maximum transmission rate at any



transm ssi on schene. Sunmmary of the Invention 25 A base station 15"9?9&1]4
to control the reverse link transmssion rates for renote wunits within
the corred@AUPNRY coverage area. The base station nonitor BCTASMN/ESEY Se
link |oading and dynami cally adjusts thje transm ssion rate set point.
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conjunction wth_the . drawings:. Figure 1 is an exenplary enbodi mrent of a
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il lustratingslease station operation; Figure 3 is a flow chart show ng

exenplary renote unit operation; and Figure 4 is a block diagram show ng
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in which the | evel of external and nutual interference allowthirty

renol® units to access the DutailalDesorifhtion sTake Iveatioa 0i ven data rate,
t he same . .

In 2 muitiple access system which has finite resources, a means of controlling the
reverse link loading is necessary in order to avoid unstable system behavior. In a system
in which the remote units are capable of transmitting data at a plurality of data rates, the
reverse link loading may be controlled by regulating the data rate at which the remote units

20 transmit. For example, in a system in which the level of external and mutual interference
allow thirty remote units to access the system simultaneously at a given data rate, the same
system may allow sixty remote units to access the system. simultaneously if each of the
remote units transmits at one-half of the given data rate. If a portion of the remote units
transmits at one-half of the given data rate, the system may accommodate a number of

25 simultaneous users between thirty and sixty. Under actual operating conditions, the
capacity of a system is soft limiting meaning that each remote unit which is added to the
system reduces the signal quality at which each of the other system users operates. The
capacity is also a function of time in that interference from sources other than remote units
varies over time and may contribute significantly to the loading of the system. Because it

30 is advantageous to avoid a catastropbic failure which may result if the loading exceeds the
maximum capacity, typically system operators limit the loading to between 60% and 75%
of the anticipated capacity limit,
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20 invention, in addition to the standard overhead information, the base station also
transmits a transmission rate set point. The remote unit retrieves the set point

information from the overhead channel and uses it to determine the rate at which it
transmits.

In one embodiment, the transmission rate set point is defined in terms of a
25 maximum transmission data rate as well as a transmission probability. The maximum
transmission rate defines the maximum reverse link data rate for use by the remote
units. The transmission probability is used to control the probability that a remote unit
transmits at the given maximum transmission rate. The remote units may transmit at a

rate lower than the maximum transmission rate at any time.
30 In order to facilitate efficient use of system resources, it is advantageous to allow
the system to operate as close as possible to the capacity limit in view of the
corresponding probability of unstable system behavior. According to the invention, the

transmission rate set point is slowly increased as long as the loading of the system



“20 invention, in addition to the standard overhead information, {feNOYal88
station also transmts a transm ssion rate set point. The renpte unit
retri eves WAE18BS7 point information fromthe overhead chaaralso@mngszises

it to determine the rate at which it trgnsmts. In one enbodi ment, the
transm ssion rate set point is defined in terns of a 25 maxi num

transm ssion data rate as well as a transm ssion probability. The nmaxi num

t ransm ssi oremansebelow the nadtimunpaxliowsbly Rmﬂane ¥ ithk aétadlAohdih® of Me SRGnPY
the renote _uni The, tra mSSIﬁ)n probabi ity is used to control the
probabi i ty® ’f‘?‘?ﬁ‘#t& Allpwable %ﬁt@wsmﬁeograﬁwtmmmmmased

transm ssion ratg I}gﬂ@m rate

the mBXi mum transm ssi OE&@E@" gﬁ?l %Ms Ioraa@grgf aé’é%?‘ lfcglafné e\fl\ﬁ?lg?

ef fici ent uswxisiun plowabledeading; dhe unhsmSSlalﬁipm’bh&gﬁpLsSslé@lyaﬂnb%edt M hen

syste?to o] %1“’% as. close‘a ossqﬁage to the capacity Iimt in view of

the ¢&orr esB’gn FUs5HSH BB gﬁ‘fbpﬁf‘c {UREY ¢ they maEimuge apsmissionslaty titads t o

t he inventi Bareadddto thé abs sad

L ong a8t he | agng the APRTLER: APlaBlcef oo e Yol abntandit FORRN A5 60,

7 remains bl fbwwalethmmnmmah ratevadt] mointGhookiip dncrédsed Wil #es loading RAGhRInO

the system ceeds. th I,oum | oadi ng, the transm ssion rate

set point i %ﬂgg‘e, & glé%\aeblgﬁo Jﬁ%&mﬁﬁeﬁe s¥siem E?ﬁ@“l'ﬁ%s A MWGUBPOTE he

. syst em r enaihesnebie ob al10HY trtaﬁ te Rt isTYHE ﬁ'laﬁéﬁ‘g?s}? H&&a%{g i on
probialllty s slowy |ngreaged When 5 the transm s@g%n probabi |ty

excealls uni Fgnsmissionprebahilitytis ammhttsbamhﬂmmamameranmnmmb@@l thhise
e transm ssi on probabj S reduced

t- hi gh i Lk d. t
i s vy RN 8 G CXF - RABIE SRR TROR S e woh avibiieal 1, O chefe
| oadi ng r eamimte uitie to@atisiEtTMAkd AYENRH rated A6l IR traddmibdish AMAIshERbift SWRAEM

resources aye sufficient to support the needs of all the renbte unit’s,

the transmi DEFa5sy Bedoading syenieallyexcaedsetbe mmmum@ombrmm s€ien the

Phe. bl ghoel g tBoeds ot inbdl ai U TARLTER BROADAGE o SO0 i °

suf f 1&i ent mmaﬁﬂmumommmawmmaﬂ@ﬂﬂﬁﬁ@dmm as
the transm ssion rate set point slowy . increases, the |oading eventually
exceeds t hcTIRTHSHIR ARE o et PRl oS o PPRFOXIEINRLY + Gmal |19 then graxirauss dallawrble

mexi mum al | askigidnoaet 8&. dit? 62 81 Al AbFiacfbn ARL @hté:g” uréhmﬁﬂeced

I f the demand remai ns cons ant he systemreaches an equ ere
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20 In the preferred embodiment, the lowest possible transmission rate set point is
defined as a maximum transmission rate equal to the lowest data rate and a transmission
probability equal to 1. Therefore, even under maximum loading conditions, each
remote unit with an established connection is enabled to transmit at the lowest rate with
a probability of unity. In order to maintain system stability, it may be necessary to deny

25 access to the system to additional remote units if the loading exceeds the maximum
allowable loading when the transmission rate set point is at a minimum.

 One benefit of operation according to present invention is that the transmission
control process at the base station relatively easy to implement. Only a single input to
the process is nsed to determine the transmission rate set point. In one embodiment, the

30 transmission rate set point consisting of only two numbers is the only output. In
comparison with the prior art method of individually responding to sporadic access
requests messages from the various remote units each time the remote unit has data to
transmit, the operation of the invention is streamlined. Operation is not dependent upon
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loading. If not, flow continues to block 36 where the transmission probability is
20 increased by 8y.. Flow continues to block 38 which determines whether the transmission
probability has exceeded 1. In this case, because the transmission probability was set to
1 in block 32 and increased by the value of 8, in block 36, the transmission probability
has exceeded 1 and flow continues in block 40, Block 40 determines whether the
maximum transmission rate is equal to the highest data rate. In this example, a
25 maximum transmission data rate was set to the lowest rate in bloék 32 and, therefore,

the maximum transmission data rate is not equal to the highest data rate and flow

continues in block 42. In block 42 the maximum transmission rate is set to the next
higher data rate. For example, in a system with four data rates, the maximum
transmission data rate may be set to one-quarter of the full rate. In block 44, the value
30 of the transmission probability is reduced by 1. Flow continues to block 48 where the
process may be paused in anticipation of the next cycle.
Returning again to block 38, if the transmission probability has not exceeded 1, -
flow continues directly to block 48. Returning to block 40, if the maximum
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01 86200 PEthRishih ArResBiufly s sk s of Sl T 4. Do, thelpositpay transisgion
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| evel and flow continues in block 46. In block 46, the transm ssion
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to bl ock 34, f el It@ cgg%&; he_axi mum L1 owabl
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probdhi | i t ynotj Bow edntimmes tayblack 60nehdrt ehw texmiinisRioaprobability Gkinerasdd BEK &P
det erm nes W&%t her the maxinu trggsm’ ssion rate is equal to the | owest
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rate, flow contipegpiritide! Rfkinde WOBHE dniEi PR &5:%19 g,! i | s
set to 1. If the maximum transm ssion ra?lglsi Iélg(?:%f:n%qualoilﬂto t'he t‘P(gl\?é\)est
data rate, £qnemtieonof anassess geppegicinesdge Biforrkedsd tmbmissipne sAndvedihe rto tthe
invention, the remote unit chooses a desired transmission rate. A myriad of criteria and
20 methods for determining the desired data rate may be used in conjunction with the
present invention. For example, the determination of the desired data rate may take into
consideration the amount of data queved for transmission, the available transmission

power which can be dedicated to higher data rates, the class of service requested by the

user, or the level of urgency associated with the transmission. Additional information
25 concerning the selection of a desired data rate may be found in co-pending U.S. Patent
Application Number 08/835,632 entifled “METHOD AND APPARATUS FOR
REVERSE LINK DATA RATE SCHEDULING” filed April 8, 1997, assigned to the
assignee hereof. The remote unit transmits at the desired data rate so long as the desired
data rate is less than the maximum transmission rate received from the base station. If
30 the desired rate is equal to or exceeds the maximum transmission rate, the remote unit
transmits at the maximum transmission rate with a probability equal to the transmission
probability, If the remote unit does not transmit at the maximum transmission rate, it

transmits instead at the next lower rate. In this way, in the general case, the ratio of the
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5 1f a renofds A poted abave; ghe rempteionjt maymoniton an overheadechsoansh fortthe cument | t

tati on. et o M RaSShRloh 148 SF ot e bk R Bk 1R R 2BwSE R e
recei ved froaxignym trassmissibh eatbathe reindiel wiiiSmmiad tsbt the transmission data rate to the
20 desired data rate in block 82. In block 86, the system uses the just-determined
transmission rate until a new value is determined. If the desired data rate exceeds or is
equal to the maximum transmission rate, flow continues from block 74 to block 76. In
block 76, the remote unit generates a random number. In the preferred embodiment, the
random number takes on a value between 0.00 and 0.99. Block 78 determines whether
25 the random number is ess than the most recently received transmission probability. If

so, the transmission rate is set to the maximum transmission rate in block 80. If not, the

transmission rate is set to the next lower transmission rate down from the maximum
transmission rate in block 84. In either case, flow continues to block 86.

According to the invention, the transmission of data from the remote unit occurs

30 at the transmission rate set in block 80, 82 or 84. In this way, reverse link capacity is

not consumed with the transmission of access request messages. In addition the

transmission of reverse link data is not delayed by the access request process.
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20 incorporating use of the invention. The system is comprised of a base station 114 and a
remote unit 100. The base station 114 may be located in close proximity to its
corresponding coverage area or some of the components within the base station 114 may
be remotely located. The base station 114 receives wireless link signals over an antenna

116. A receiver 118 is used to convert the wireless link signal to a digital bit stream. In

25 addition, the receiver 118 provides an output to a load determination process unit 120
which is used to determine a current loading of the system. The output of the load
determination process unit 120 is passed to an access control process unit 122 which
provides many of the core functions of the invention. For example, the access control
process umit 122 may comprise a plurality of processes which execute the steps

30 exemplified in Figure 2. The output of the access process unit 122 is the transmission rate
set point which is passed to a controller 126. The controller 126 may oversee the general
operation of the base station. In one embodiment, the controller 126 incorporates the
transmission rate set point into an overhead message and passes it to transmitter 124. The
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ant egga trhRinission probability may be set to 0 or some small number. Likewise, instead of

adding one to the value of the transmission probability in block 60, the transmission
probability may be set to 1 or close to unity. In the example shown above, operation

included four different data rates. A greater or fewer number of data rates could be used

consistently with the invention. Although the description herein has referred to digital

25 data systems, the principles are directly applicable to a number of variable rate systems
including voice systems. I

In the exemplary embodiment shown above, the values of A and S are

dependent upon the maximum transmission rate. In other embodiments they may be

fixed throughout operation or they may be dependent upon some other variable.

30 Although use of the overhead channel lends efficiency to the system, the transmission

rate set point may be communicated to a remote unit on a dedicated channel consistent
with the invention.



" transm ssion over the wireless link to a plurality of renpte uni t155 v I
including the renote unit 100. Cenerally, the renote unit 100 may B% @lﬂ
may be couyOMBP¥7any type of terminal 5 which produces RCIUSN/13692
information. For exanple, the renote unit 100 may be or may be coupled to
a personal notebook conputer, a print er,13t est equi pnment, a server, a dunb
termnal or a variety of other equipnment. The renote unit 100 is

conprised of a cHhe rtcinkmissiof QRobubilith cantaley 6 S@e dfhe v@ﬂ&&raéﬂ' imef Ihée
renote unit 100. t he enbodj ment shown in ggi%r eb4, the controller 102
PHO!

I
receives di ﬁ?‘@lﬁi’le&g?‘é?' iSEI9R PEhabilith Fedle abiity thet the memefe|vait

al so recei vegandaitat thORadind LEL: re Bmﬂﬁ | I el. L0k ..
signal recelved over an arﬁ%ﬁﬁ?@%ﬁé %E)eﬁjgart{)‘)l’e er 1%@s§i§?0§érégﬁlgy

t ransmi ssi ogouldtreflece thepmiobdbility thanthdenmbad anit aeminiedatfthe Aettiewecatd vdowl04
and pagsses it to.a rate determ natjon process unit 106. The rate

det er M nat | &3 BRYENEY ransmissiGsratfe t ko QrcTae impase: theesirictiomaf the Seansmissigne

For exanpl e prdbdBiliy} e AShBISIRAN LA AEER MR 1o ol beg of
processes \M?iCh 1gaperfor ePie@‘%unctrfa{)d[r%s S oﬁv\gngg%{rll |%Ure . ﬁgogger%'gﬁt
t ransmi ssi oknown end kitey devkldpedachemea msayiHetused 0@ dértodmpede the rdstrivtionl t dat a
“over the antenna.110 to.the bl%tsee stati.on_ 114. ﬁgﬁgri ad, of alternate

embodi ment s consilQf EHEatign My breerphadied,ip ofhst snee TR Vithput depagting {rom its

. di scerni bl e gpifit 6P Bsseitial IcR&ladteistiBE Th dedchl éﬁﬂcfﬂjﬁ r 816 el QdsidgRkH
Figure 2, is%stead of _sSbtr_acti ng 1 f%érénltser?g va ueergfﬁttﬁeﬁétérzgﬁsm sgllltc?%
pr obal®h | i t y respecty endy azillustrative a0d notzestudtive iand thersobpebof the inventjorbis, thetefdare, 0

or sone smalk].. i kewi se, . instead of ddi ng .one tao the val ye of
Che”tr anam SN e apicft Frig Sl Bhof oy 1B Fofkufy Sesclmtion, Afbelinit,
may be set twhich comeokifttiethe tnedfiing ¥nd fafigd GFeqRNARREFIIHONREAY B beldifbratddon
i ncluded four different data rates. A greater or fewer nunber of data
rates coul d"Hbinfbeifscopensi stently with the invention. Although the
description herein has referred to digital 25 data systens, the
principles are directly applicable to a nunber of variable rate systens
i ncl Udi ng vdWhat isylsimedis: | n t he exenpl ary enbodi nent shown above, the
values of Alp and & are dependent upon the maxi mum transm ssion rate.
In ot her enbodi nents they nay be fixed throughout operation or they may
be dependent upon sone other variable. 30 Al though use of the overhead
channel lends efficiency to the system the transm ssion rate set point
may be conmunicated to a renote unit on a dedi cated channel consi stent
with the invention. WO 01/89257 13



"1 6 NOv 2004 PCT/ US00/ 13692 The transm ssion probability can tlak #0004
one of a variety of forns. In the exanple above, the transm ssion
probability reflects the probability that the renote unit transmts at
the maxi mum transmission rate. Alterd4tively, the transnission
probability could reflect the probability that the renpote unit transmts
at the next lower rate below 5 the maximumtransm ssion rate. In order to
i npose the restriction of the t r anShAIMS probability, the exanple
above used random nunber generation. A nyriad of other well known and

| at er devel oped schenes nmay be used in order to inpose the restriction.
The i nventi oA nmlodef ntrollingaicéass tt hgysteapemnprising the sepswf: hout departi ng
fromits spirit, or essential characteristics. The descrjhed enbodi ment
s to be consFikNga Ipaling indiopion Hpg;2 GRIrGNt SUSTIN [UFRAS TIAFYS OAHURRSE
restricgdg. and the scope of the invention is, therefore, indicated by

t he appended clains rather than by the foregoing description. Al changes
whi ch cone vintieasing lactramsmiision mtedset poie uwséd 6rigubaie acesofo sdid sgstemné ar e
to be enpraced .w.thin.their scope. Mhat is claimed is: 1 6 NOV 2004
14 aﬁ%@i&%%@%& 13 S%@ﬁ?%gﬁ?‘ﬁé’ﬁﬁﬁ\g’é&@‘fo a system conprising the
steps of . I egltdking siid! %%:{L@iohggee%e% ARt it Sdili §64dintPin@icatbd B hrest¥Sthe
usage relative to an upper bound; increasing a transm ssion rate set

poi nt umablaltoovabbeglitiitt e access to said systemif said |oading indication
is less than Eln allopwable |imt: and decreasi ng sai d traf}sm' ssi.on rtate
set point if™eEl Jalh HRRRNISTion Lale SehPQIat CATRRHSEY & gHmuDy Fansmission fite
Limt; aaes @ilimddidh frbBdbililySsi on rate set point conprises a maxi mum
transm ssion rate and a tfansm ssion probability; wherein said step of

i ncreasi ng swhateinrsaibste of tereasing ssidt transinissionorisrset peint pemprissy thostep

i i id t i ssi bahi | it first t wher gi
o o ot elptsiemife ShEb RSy BOPARTY b fts Aol end SRRin 3G, FEESF, e
step ofJlRGEIRASIAG SaisthissidnAIRB1 §sti HSInP 'cBRPises the Riepa of edeRdsiapDsHI ;

wherein said ?i rst amount is smaller than said second anount.
transmission probability by a second amount;

wherein said first amount is smaller than said second amount.

2. The method of claim 1 further comprising the step of broadcasting said

transmission rate set point over an overhead channel.

3. The method of claim 1 wherein said first and second amount is dependent upon

said maximum transmission rate.

4. The method of claim 1 wherein said step of increasing said transmission rate set
point comprises the step of increasing said maximum transmission rate if said transmission

probability exceeds unity.
5. The method of claim 1 wherein said step of decreasing said transmission rate set
point comprises the step of decreasing said maximum transmission rate if said

transmission probability falls below zero.

6. An access control apparatus comprising:



" 2. The nethod of claim1 further conprising the step of br oadcastqu‘ﬁ%ﬂ
transm ssion rate set point over an overhead channel. 3. The netho
claiml1 wherein said first and second amount is dependent upon said

maxi num transnission rate. 4. The metlfod of claim 1 wherein said step of
increasing said transm ssion rate set point conprises the step of
increasing said maxi mymtransm ssion rate if said transm ssion

brobabi | | {y YEEE AARS 16 Tasiue gl Tom & AYRITWALASSR Sahalles06p of
decr eas&&ﬁnﬁtﬁh@dﬁﬁ%ﬁ‘ﬁi@r@ﬁfaﬂ%mé?&t@ set point conprises the step of
decreasing sald nmaxi numtransmssion rate if said transm ssion

probabi | ity 4 kdaldsieleeminativenmit dupled tacedsscaivertand| pragypangaan) imdaaatipn iofi ng:
16 NOV 2004 15 a receiver adapted to receive signals froma plurality of
users c§em loadipg; andansnitting data at more than one rate; a load

determ nat i og, gleeésscmo?gprbeeﬁafeeeiw eisiir irditdtiBh Ok Gl dtem A NbaldYl A4 1 ON
of system | oading; and an access control process receiving sal

i ndi cat producifig 3 yravsenisdicaditaset poiokt ftadsnissign o saidpbmdldg obHusersat e set poi nt
for transm ssjon, to,said plural Lt¥ of users; wherein sg}lﬁ%saccess co&trol
process conpVNEEL SpIf A5ECSS CORHPL RIQTRES SOJRRISCS A RTOCEsy MOMRRs Hichses sal

Pr obabi {ridsiidsforS gloBabiadifMéid JoddflgOl Below! dnOxifiwaBld RVEI a thorddSéLCaTES

said maximumtransm ssion rate to a next higher transmssion rate if

sai d t rmasiniussittansmissionatité ito ya eest ddghen trangmissionTtate df seisls transmissibn
apparatus, qf...cl ai m,6 wherein said access control process conprises a
processprﬁh&dhtyé’éﬁ‘?tdﬁpﬁgy'sai d transnission rate set point by determning a
maxi mum transni ssion rate and a transm ssion probability. 8. The access
control apparatus of claim®6 wherein said access control process

conpri sbs a Pheoeessss wontdl dppyatus of daiimd 6t whersin saidozccpssoerital i procdst sai d
| oadi ng_exceeds an all O\égbl e | evel..and decr Sases 3ai d trraxi oum. .

t ransm SHRITCY 4 ROTES MHEX SHGIST Spid; TANSmISSIon; 4% 54 RORSY SHEBPOMELR 1 i ¢y
fall s behfWusetrnsmission rate and a transmission probability.

8. The access control apparatus of claim 6 wherein said access control process
comprises a process which decreases said transmission probability if said loading exceeds
an allowable level and decreases said maximum transmission rate to a next lower rate if

said transmission probability falls below zero.





