APPARATUS, AND AN ASSCOCI ATED METHOD, FOR FACI LI TATING COWUNI CATIONS IN A
RADI O COMMUNI CATI ON SYSTEM THAT PROVI DES FOR DATA COMMUNI CATI ONS AT

MULTI PLE DATA RATES 5 The present invention relates generally to a manner
by which to facilitate communications in a radio communication systemthat
provi des for data 10 comrunications at nmultiple data rates, such as a CDVA
2000 cellular conmmunication systemthat provides for 1xEV-DV data

communi cation services. More particularly, the present invention relates
to apparatus, and an associated nethod, that provides a pilot, or other
control, signal, of levels related to the data rates at which the data is
comuni cat ed. XPPARATUS]AND AN ASSOCMITEINMEYRODSFOR FACTIYPATINGd | S
changed, the |GEYMMUNICATIONS [Na RADID COMMUNKIATON SLSTERITHAT | S

gener at ed corr epROVIDPS FORCHATASSOMBEORICATIORS AT MULTIPLRD)ErA COnt rol
signal is of a level matched with thgaJgata rate at which data is

comuni cated, the need otherwi se to select a highest power |evel
corresponding.to a highest data rate, best to ensure successful 20
communi cation of the data, is obviated. By permitting operation at reduced
power . | evels, |essened anobunts of power are consumed during
communi cations, and inproved system perfornmance and cap aC|t%:are

I

permtted. BACKGRAURDISENt myentiquyelnies exqereliia amanper Biwkighiodpilitaiee endenic in
nmodem soci et YeonfsiHidaRbesh b e4dio &%ﬂﬁnﬁﬁ&@s&@féﬁﬁ%ﬂoﬂd@s fRAMavari ed types of

communi cation services is regularl needed. A communi cation systemis used

by which t!§ efEerstiens g t&’lﬁﬁ‘i‘ﬁ‘rﬁ‘é%ﬂ“@rﬁséﬁmﬁézﬂ%ﬁ@nﬂme to advancenents

i n_communi cat iRniRGResR@MARat prdvils F LBV IV aﬁmm&ﬁéah%sem Sdsens are
bei ng devel oped. A conmmunjcation systemincludes at |east a flrst

communi cat i onMereattisRlarlgshepresert invntiomirclatante spamtussnd &r asspairted nt er connect ed

by way of a Coumu)iaehiotes £HERBE btheRdholl ﬁg&w&mwa%ﬁa%ﬁ tB¥heldd@ first
communi cati on statlon referredto as a send 1 ng statlon to the second

conmuni cat i onfait &:yhieh the data jscgmmugicated. sWhete thie data gate at which data is

15 communicated is changed, the levels at which the pilot, or other control, signal is
generated correspondingly changes. '

Because the pilot, or other control, signal is of a Ievel matched with the
data rate at which data is conununicatcd, the need otherwise to select a highest
power level corresponding to a highest data rate, best to ensure successful

20 communication of the data, is obviated. By permitting operation at reduced power
levels, lessened amounts of power are consumed during communications, and
improved system performance and capacity are permitted.

BACKGROUND OF THE INVENTION
Communication systems are endemic in modern society. Communication
25 of data pursuant to many varied types of communication services is régula:ly
needed. A communication system is used by which to effectuate the
" communication of the data. Due to advancements in communication technologies,
new types of comrmunication systems are being developed.

A communication system includes at least a first communication station

30 and a second communication station interconnected by way of a communication
channel. Data is communicated by the first communication station, referred to as

a sending station, to the second communication station, referred to as a receiving




3 2 station, by way of the communication channel. Data that is to be
comuni cated by the sending station is converted, if needed, into a form
to permit the data to be conmunicated upon the conmmunication channel. And,
the receiving station detects the data comuni cated upon the conmuni cation
channel and recovers the 5 informational content thereof. A radio

communi cation systemis a type of comunication system In a radio

comuni cation system a radi o channel, . defined upon a radio air interface,
forns the comuni cati on channel |nterc6%necting t he sendi ng and receiving
~stations. Conventional w reline comunication systens In contrast, require

the 10 use of fixed, w rfeth?)ne connections extendi hg between the
communi cat i on&24enapy BAKO cation ghayagt; Réta 15 1o Pscommeuiqatsd channel . A

radi o comuni eRfteQéhdingstAth B AN VRS, iFdeli i Itcrdioan tASRSit ik RN hasSt to  a
wireline counterpart. Initial i nstal | ation and depl oynent costs associ at ed

with a radi oc@ww@dt%ﬂwwwm%@ Garel Andyth F&?@vmﬂaﬁh@me costs
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system And, a radio comunication systemcan be inplenented as a nobile
comuni cat |5on1f‘§9l§@€?ﬁalwnt%ﬁh€ﬁ°%ne or nore of the comunication stations
operabl e therein '1§rd?lﬁfé@r&nﬁtﬁ'@cah&p@siehltﬂlan@eﬁ?&&ﬁﬁﬁcaﬁ&{%@ﬁp%?On systemis
an exenplary type of nobile radio cormimuni cati on syst'em Cell ul ar
communi cat i onfagipscomsnisation sysiem. 3 Mdioghanogl, defined uppmaredis pigintérfasant porti 6n
of the popul affds feeaRmAhicitdA chambHinRREnRRNS: m@&ﬁaﬁg% e%é%ﬁné evel s of
usage. A -cellular radio conmunication systemis a nulti- user conmunication
system i n whi gatianadCeonventinmahvisdine sormypigation sstesseingiortrash reqpireithal i ty of
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ef fectuabl'e by way of the nobile station Mobile stations are sonetinmes of
sizes to permﬂtn‘fhmtpdeﬁﬂwwoéﬁﬁ“wﬂwdyéﬂ%y users of the nobile stations.
A cellular radio cp oﬁﬂdn%tx&%’sg&ﬁﬁ'ﬂ &egq%uﬁg&%{age“@wn@é&wct ure that

s installed throughout the 1%1 |ca area t I sTenconpassed by the
a wireline counterpart. Initia mstallatlon and deployment costs associated with a

radio communication system are generally less than the costs required to install

15 and deploy a corresponding wireline communication system. And, a radio
communication system can be implemented as a mobile communication system in
which one or more of the communication stations operable therein is permitted
mobility,

A cellular communication system is an exemplary type of mobile radio

20 communication system. Cellular communication systems have been installed
throughout significant portion of the populated areas of the world and have
achieved wide levels of usage. A cellular radio communication system is a multi-
user communication system in which radio communications are provided with a
plurality of mobile stations. Telephonic communication of voice and data is

25 effectuable by way of the mobile stations. Mobile stations are sometimes of sizes
to permit their convenient carriage by users of the mobile stations.

A cellular radio communication system includes network infrastructure
that is installed throughout the geographical area that is encompassed by the
communication system. Mobile stations operable in the cellular communication

30  system communicate, by way of radio channels, with base stations that form parts

of the network infrastructore of the communication system.




comuni cati on system Mobile stations operable in the cellular

comuni cation 30 system comuni cate, by way of radio channels, wth base
stations that formparts of the network infrastructure of the

comuni cation system 3 Base stations are fixed-site radio transceiver
that transceive data wth the nobile stations. The base stations are
-install ed at spaced-apart |ocations throughout the geographical area
enconpassed by the communication system Each of the base stations defines
a cell, formed of a portion of the geographical 5 area. A cellular

communi cation systemis so-called because of the cells that together
define the coveragga@iffioflard BaGh srmgm&& Ve BUA UG WA RO | & Stalt o
is positioned within a cell d ase station comiunii®cat i ons are
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sel ect ed slfacbakehpeween celisedeifipakby diffacntamtsofithie 26e saivm NCatihiens bet ween t he

successi ve bagg, shallans. RERTIpGODRYCd GONuALcaL L ons it hou

necessitating 1 ncreases In POWET i cation
signals are toﬁpmqéduradbet“kmdsucmgwmsbhﬁebasgmﬁhalstdbﬁﬁm@me generated are

all generally e e.sa 10 chanpels are able to
be reused at %’%%?Lel?%v?\ 38 oca ﬁh: '%ﬁﬁ”fdﬁ%' ngﬂ%ﬁ?q’é’f}mﬁﬁ Fgh system The
25 frequency Q}pwnrat@moapd)mfehb Hase ﬁatmls,lthd Mobileanius) iwheidven systemis

t her eby Eifsf | SASSR&]L&I wﬂlrlih hlle%a:[eeqencompassed by the communication system, shall be

within communication proximity of at least one base station.

Only relatively low-powered signals need to be generated to effectuate
communications between a mobile station and a base station when the base
stations are suitably positioned at selected spaced-apart locations. Hand-offs of

20 communications between the successive base stations permit continued
communications without necessitating increases in the power levels at which the
communication signals are transmitted. And, because the signals that are
generated are all generally of low powered levels, the same radio channels are
able to be reused at different locations of the celtular communication system. The

25 frequency spectrum allocated to a cellular communication system is thereby
efficiently utilized.

A cellular communication system is constructed, generally, to be operable
pursuant to an operating specification of a particular communication standard.
Successive generations of communication standards have been developed, and

30 operating specifications defining their operational parameters have been

promulgated. First-generation and second-generation cellular communication




A cel lul ar communi cation systemis constructed, generally, to be operable
pursuant to an operating specification of a particular comunication
standard. Successive generations of comruni cation standards have been
devel oped, and 30 operating specifications defining their operational
paraneters have been pronul gated. First-generation and second-generation
cellular cormunication 4 systens have been depl oyed and have achi eved
significant |evels of usage. Third- geqpration and successor-generation
systens are undergoi ng devel opnent, standardi zation, and, at least with
respect to the third-generation systens, partial deploynent. 5 An

exenplary third-generatio el lul cOo ni,cat...on temis system that
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provi des forSTﬁ%fgﬁﬁé’fa:“B% G alslepst with feRasat Lol Biird-Seneation Systeny, Rastial ous

t echnol ogy pr dgfsment. by which to effectuate comuni cation of packet data
at high data rates, in a CDI\/A_%OOO comuni cati on system have been proposed.
By transmitting defBemPRryitiagearratoneellulancommynicslion e & asystemt a are

abl e to be comtleritdspOrsidnt fb 8 YSRatinl FRot61 de0fbrth ThCHXE/2ddY dat a
conmuni cati on seryice | S one sgﬁ{\l@gro osal. And, the 15 1xEV-DO data

conmuni cat i on®REFS sReciiicatinno 2P0 seliyycqmmunication sysfem,  conmuni cat i on

servi ces provisiBuhddd ih Bnfeainywiinans COMAS0BVparadls PRURRLCS SHRIRE Sel ected
data rates. And, systens providing _for such conmuni cation Services are

someti nes r ef &F PaFerRpseddasopypination $egHiess.c omuni cat i on systens. O her

conmmuni catjigon systefRud BeinoRRY Fioposhld By WiRcHS NIl kikafidn &Y Of two or
20 nore different data rates are also sonetines referred to as being nulti

rate, or mul Pckstdataghligh datg gatesyn g ERMA OO0 aemmunygationGyeers havedisen hat

provides for pidhésel! By S@dsmittind Qata AVIFARGAS, Rreatid thioBilts oftBilurd hat s to be
communi cated 1. conmuni cated at selected data rates on reverse |links. That

is to say, datblefobscommuigsed iniagiyadingpegod.

The IXEV-DV data communication service is one such proposal. And, the

15 1xEV-DO data communication service is another such proposal. These data
communication services provide for the comununication of data at any of several
selected data rates. And, systems providing for such communication services are
sometimes referred to as being multi rate communication systems. Other
communication systems that permit data to be communicated at any of two or

20 more different data rates are also sometimes referred to as being multi 1ate, or
multiple, data rate systems.

In the CDMA 2000 system that provides for multiple data rate
communication services, data that is to be communicated is communicated at
selected data rates on reverse links. That is to say, data that is communicated by a

25 mobile station to a network portion of the communication system is
communicated upon a reverse link channel at a selected data rate. A pilot signal is
also communicated by the mobile station to the network infrastructure along with
the communication of the data. The pilot signal is communicated upon a reverse
pilot channel, and the data is communicated upon a data channel. The pilot signal

30 isused at the network infrastructure to assist in coherent demodulation of the data

communicated upon the data channel.



25 nmobile station to a network portion of the comunication systemis
comuni cated upon a reverse |ink channel at a selected data rate. A pil ot
signal is also conmmunicated by the nobile station to the network
infrastructure along with the conmunication of the data. The pilot signa
is comuni cated upon a reverse pilot channel, and the data is conmmuni cat ed
upon a data channel. The pilot signal 30 is used at the network
infrastructure to assist in coherent deyrodul ation of the data conmunicated
upon the data channel. 5 1In conventional CDVA 2000 systens, i.e., CDVA
comuni cation systens that do not provide for high data rate comrunications

at nultiple data &%g@nﬁmicﬁm%ﬂo%g%té’ms?hépéﬁﬁﬂ&w%@%éﬁ% ot signal is of
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per formance i con’m:fla' cation._..S i.s adversel ffected. And, when
the nobile st{eal’te‘ltng'%e ic’us‘m:ps(s)Wiecrogﬁn %nilcatéo%i&g% tae?tﬁ%ﬁéﬁa%ffg‘b? " the battery
power suppiOy msltigleplattrates. dh tietepent that deta 3ycominuaicatedita dgtagatt €iat shan t hat
which is requj I . r net, coul d. b i by whi ch better to
mat ch t he pom;g%% %I\I/'Iélr’ﬁléﬁ gs{t %llagafi)l g}e pélpéﬁ%apwof%%ﬁlevg@gg 1¥§F¥erat whi ch the
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woul d be posséxgl round .information rel ated
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to radio - confun CAtL O Syste %'gpéﬂ?gﬁrgqm&"b% CHPPRYCH P a at nul tiple

data rates t hastemtihadveisglyiaffectain tAndgphaviberiobite stdtioh ispoperd®dita | Nnventi on have

evol ved. 15 ‘ battery power supply, the battery power supply is depleted of stored energy at a
rate greater than that which is required.

If a better manner could be provided by which better to match the power
level of the pilot signal with the data rate at which the data associated therewith is
communicated, improved system performance would be possible.

20 It is in light of this background information related to radio
communication systems capable of communicating data at multiple data rates that
the significant improvements of the present invention have evolved.

SUMMARY OF THE INVENTION

The present invention, accordingly, advantageously provides apparatus,

25 and an associated method, by which to facilitate communications in a radio
communication system that provides for data communications at multiple data
rates.

Through operation of an embodiment of the present invention, a pilot, or
other control, signal is provided that is of levels related to the data rates at which

30 the data is communicated. When the data rate at which data is communicated is




SUMVARY OF THE | NVENTI ON The present invention, accordingly, advantageously
provi des apparatus, 25 and an associ ated nethod, by which to facilitate
comuni cations in a radio communication systemthat provides for data
comuni cations at multiple data rates. Through operation of an enbodi nent
of the present invention, a pilot, or other control, signal is provided
that is of levels related to the data rates at which 30 the data is
comuni cat ed. When the data rate at mh%ch data is comunicated is 6
changed, the levels at which the pilot7 or other control, signal is
generated correspondi ngly changes. That is to say, through operation of an
enbodi nent of the present invention, the pilaot, or, other control, signal
is of a | evelchansd, eleyly #Fdirhthe piloties other qatrgl, signabis generpekh t he data is
comuni cat ed.cohBPorfigdy BidngssWi se to sel ect a highest power |eve
corresponding to a highest data rate to ensure successful comrunication of
the data i s obvi affEdis Qsay. Sirpegh opsratien of apembodimputof By pregent r educed power
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operations, and I nproved system performance and I ncreased system
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suppl enen{@l ChaRbslcinTREnlbNiggSe suppl enental channel is provided, in,
significant ;')Sgrt, gcr:ltyt%epcomruni cation of data pursuant to a | XEV-DV

conmmuni cat i on ser Whea implemgntedsin @ (JEVAI 2009, cellwdargeinmugicationsys@t thabd. The

pi | ot i gnal g 5iche Rl o0 Bata Rk Bt PLbhohicait AR LEHE LRE ! T channel

along with data on the revers
available in an 1XxEV-DV communication service, extra pilot power on the reverse

link is provided. The existing operating specification defines, on the reverse link,

15 extending from a mobile station to the network infrastructure of the
communication system, both a reverse fundamental channel and a reverse
supplemental channel. The reverse supplemental channel is provided, in
significant part, for the communication of data pursuant to a IXEV-DV
communication service.

20 A reverse pilot channel is also defined. The pilot signal is sent by the
mobile station on the reverse pilot channel along with data on the reverse
fundamental chaunel.

Pursuant to operation of an embodiment of the present invention, a reverse
supplemental pilot channel is also defined. And, the mobile station additionally,

25 selectably, sends a supplemental pilot signat thereon. The data communicated
upon the reverse fundamental channel is, for instance, of constant, or varying
among a set of predefined low, data rates. The pilot signal sent on the reverse
pilot channel is selected to be of a level, preferably the smallest possible level, to
permit coherent demodulation of the data communicated upbn the reverse

30 fundamental channel. The pilot signal sent on the reverse supplemental pilot

channel is of a power level selected responsive to the data rate at which the data is



fundanment al channel. Pursuant to operation of an enbodi nent of the present
I nvention, a reverse supplenental pilot channel is also defined. And, the
nobil e station additionally, 25 selectably, sends a supplenental pil ot
signal thereon. The data conmmuni cated upon the reverse fundanmental channel
I's, for instance, of constant, or varying anong a set of predefined |ow,
data rates. The pilot signal sent on the reverse pilot channel is selected
to be of a level, preferably the smallest possible level, to permt
coherent denodul ati on of the data conmuni cated upon the reverse 30
fundanmental channel. The pilot signal sent on the reverse suppl enental

pil ot channe f Q. .he data rate at
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si gnal when thmpttamatakmtoeswial ishsentdsuesmhdidgigddva Bpredhay thé fevapovier | evel s
of the pilot- d s _of .th data that is
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communi cat ed fu d and.su e tal, channel s does
not occur. B%h??&attlpg%rﬁmlgﬁé%ﬁdsu |8rﬁ aﬁ%ssﬁﬁ’b&a? giggﬁ‘%ﬁ 3 s not
unnecessarlil ypove im’dﬁremhee@wthsseghm Iareamed@womemllyeo d@dﬁdﬁla&lﬂﬁe dati er f ace
extendi ng bet b t wor k structure is not
unnecessarily E Hﬁa%guf)nn{cl)lﬁgevf%}srr%r““ﬁ%rﬁ %qlasas“l’%’ %le'ﬁfﬂlcg?“ %@a?sq%va of the
pi l ot signal eent B;tttewrpewezr@nmmmopaithembﬂwmionﬁﬂoalnmmsaﬁi a |l evel needed
Y
f unda That is to say, the

for the oper e Leverse
T/P ratio of %Q‘Q?egvaenrds Sr%ﬂfl’a@ raggﬁlé c?gx?ﬁﬂléﬁé?fﬁ%‘h’iheof the rate in
t he reverse smfjplee-tmnnatidthhmeﬂ{mﬁfds&ucmhsna)tumebmm@p}ﬁ@m needed for

operation lgf the T ¥Sd 1§n%1 n%gg{mnmﬁ) a{ot ;90%? rl.'evel of %1e Iot mgnafj sent on the

reverse pilot channel is always of a level needed for the operation of the reverse

fundamental channel. That is to say, the T/P ratio of the reverse fundamental
channel is independent of the rate in the reverse supplemental channel. That extra
pilot power needed for operation of the reverse supplemental channel is provided

20 by the supplemental pilot signal sent upon the reverse supplemental pilot channel.
Fast power control is performed at the network infrastructure, responsive to either
the pilot signal sent upon the reverse pilot channel alone, or responsive to the pilot
signals communicated upon both of the reverse pilot channel and the reverse
supplemental pilot channel.

25 In another implementation, the mobile station always sets the power level
of the pilot signal sent upon the reverse pilot channel. Thereby, the T/P ratio of
the data sent upon the reverse fundamental channel is set according to the reverse

- supplemental channel data rate of a prior frame of data, i.e., data sent during a
preceding time period. As the network infrastructure is aware of the data rate of

30 the data communicated during a prior time period, the network infrastructure is

also aware of the current T/P ratio upon the reverse fundamental channel. And,




20 by the supplenental pilot signal sent upon the reverse suppl enental
pil ot channel. Fast power control is perforned at the network
infrastructure, responsive to either the pilot signal sent upon the
reverse pilot channel alone, or responsive to the pilot signals
comuni cat ed upon both of the reverse pilot channel and the reverse
"suppl enental pilot channel. 25 In another inplenentation, the nobile
station always sets the power |level of the pilot signal sent upon the
reverse pilot channel. Thereby, the T/B ratio of the data sent upon the
reverse fundanental channel is set according to the reverse supplenental
channel data rate of a _prior frane of data, i.e., data sent during a

preceding ti n’é‘eﬁét?“’l"ﬂﬂ.nﬁ'ﬂ&mf?’r@ qu‘PW“F%?@B@EWEF@B‘F@Sﬁ@w\/are of the data
rate of 30 thesdatide HRFBI N 88 kst WippltheAtaNdhaftic] fyBFesRAdHIGH piidie Net wor k
infrastructure is also aware of the current T/P ratio upon ? e reverse
fundanent al  cPYfEP 2ddifien toghe pilebraveer prswvided Apandbe yewersapilot ehdmeliteent he out er

| oop power Cofk kdkrse SippRAichial pilde SR $dnY EpdnltRd I%tla‘ses\lll\lk 1519&&1%%%&&6

suppl enental channel requires additional” pilot po ?, In addition to the
pi | ot powefd piE@sedde groyjsienandipbtainetheedditional pawer fahisakededhen the reverse
suppl enent al  pi | otp,$d, I3 ardSdditirA tet#q{ nnel 5 is
used to provide,_ anduob_t ain, _t.lhe %ﬂ]&h{ﬁ:ﬁlgﬁa p%ﬁg?&? ae'?ﬁ&gaﬁléagﬁtfg%. Pur suant
to an addi ti orrayidehiyouhicktefacilitatelstablingnosisr cantrobinthemventaf adatmete i s provi ded
by which to fagidddrabsmshitd Wein ol d ] .3 data rate
change of commnél cation of ddg?géﬁgrl n&q’g%%?%?%%%%@g&@on%tﬁ?bati on
system | n o¥eng ippleneniation e adivstaemd df s pilemefershcetlbnsl jsidkleyedr & er ence | evel
‘is delayedg | holr RpM-RRLatibARbRRAN A il S lonleP Vel Seting
during rate and prower“ c;nltllr;%:o tra%‘geitdto%ﬁle?g@%@%%wgg&%n : 0i"‘Jr‘fFanot her

i mpl enent at i cientrpliransition is pravided.c And, dmancthee implonéntition, fasirathese and ot her
aspects, theriﬁ&i@aﬁﬁn&@rg?ﬁfv?éeﬂs’ and an associ ated nethod, is provided for a
radi o communi cation system The radi o conmmuni cation system 15 provides for
t he comuni cat i on Inthesfzand ofher aspédts, Srerafarrappiratas, iavdarsassdciated nethal, | east a

first data c I . el a_ I at- first control
signal is cgﬁﬁﬁﬁdgﬁégrﬁg%%mg& I raglk)ﬁ %tgtr?@r' gl%%t(r:%gon%% o ﬁ&\{ll\ﬁlli scy%te{nhe first

control sit @ ndiroyides for the communication of data by a first communication station on at

least a first data channel, at least at a first selected data rate. A first control signal
is communicated upon 2 first control channel in which the first control signal is
targeted at a first trigger level during at least a first selected time period.
Communication of the data on the at least the first data channel is facilitated. A

20 second control signal generator selectably generates a second control signal for
communication upon a second control channel. The second control signal is
targeted at a second target level. The second target level is selected responsive to
the at least the first selected data rate at which the data is communicated on the at
least the first data channel.

25 A more complete appreciation of the present invention and the scope
thereof can be obtained from the accompanying drawings, which are briefly
summarized below, the following detailed description of the presently-preferred

embodiments of the invention, and the appended claims.



targeted at a first ‘trigger level during at least a first selected tine
period. Comrunication of the data on the at least the first data channel
is facilitated. A 20 second control signal generator selectably generates a
second control signal for comunication upon a second control channel. The
second control signal is targeted at a second target |evel. The second
target level is selected responsive to the at |east the first sel ected
data rate at which the data is comunigated on the at Ieast the first data
channel . 25 A nore conpl ete appreciation of the present invention and the
scope thereof can be obtained fromthe acconpanyi ng drawi ngs, which are

briefly summarized bel %ﬁg&#%%pmbﬁ%‘ﬁml ption of the
presentl|ly-preferred enbodi nents 0 e T'hventTon, t he appended cl ai ns.
9 BRI EF DESCRI PTIKighrer ilfudEatORANhMEBa Il grlirdiagiam bf dradib adesusicdtignct i onal
bl ock di agram L a radio co nj cat.i gn em oper abl.e pursuant to an
embodi ment of Slf% ey F‘éagié"rﬁ AVEnt] %‘hb.oaﬂcaﬁgéhﬁzpﬁe’feg Y¥4P%s a representation
of the rel ati onshiKighe ilhstrathercfrtatabon of ths redfiondirbebaidRidaat ed upon
reverse fuqfa ntal and suppl ntal channel s aqg t he po ‘| evel s of
pil ot signd sg‘ge@ ﬁfd%?ﬁcm‘éﬁgaée P{Bfevgﬁ%lﬁf‘g%‘?néaé an WBQF‘@E"@%&?“?}F | ot
channel t dur i nepdahepeer tevelo of pitot eighadgkenroi readrsd gilet gidesepe | nvention. Figure
3 illustrates_a represe tio simlar.to_that shown in Figure 2, also 10
represent at i v%“pBlFmF‘?I@SR’@% anagiEdire B%ett@ﬂé’é‘r?fa'éf”ﬁb?dgfl% °{L';1‘P° WP®h data is
communi cat ed mmentiener se | i nk channel s and power |evels of pilot signals
generated on reverse pjl.ot and suppl emental. pil ot channels, here pursuant
to operation of a{‘sﬁ%{rﬁg?fu@ﬁ%&ﬁﬁ%‘% engpion, ﬁ@”ﬁ?@s‘gﬂﬁh‘?"ﬁ%ﬁfﬂ“&% AP gure 4
Jillustrat d® arepegnesiensfthe filatiofishiy bebaedhta rte@Which@aaty ol 15 subchannel
structure of Hpe revFrse giloﬁﬂg d %55 Ienen%ﬁllgkjot ¢hannel s defi ned
pursuant to atW ERHBEAHERTYSTsed &baf'% POWGRIYSIDM Pllpt gals 5 i1 ustrates a
represent at i Ogenerafedtioh fsveise pilétasesuppRuBntalpifot GakRds, Berd pursii@f @ showi ng t he
relationship between the data tates_at which data is
operation of another embodiment of the present invention.
Figure 4 iliustrates a representation of an exemplary power comntrol
15 subchannel structure of the reverse pilot and supplemental pilot channels defined
pursuant to an embodiment of the present invention.
Figure 5 illustrates a representation, similar to those shown in Figures 2-3,
here showing the relationship between the data rates at which data is
communicated upon the reverse supplemental channel and the power level of a
20 pilot signal generated upon a reverse pilot channel pursuant to operation of an
embodiment of the present invention.
Figure 6 illustrates a timing diagrmn representing the timing relationship
- of rate request and grant scheduling pursuant to operation of an embodiment of
the present invention.
25 Figure 7 illustrates a representation of the generation of rate indications on
a reverse pilot channel! generated pursuant to operation of an embodiment of the
present invention.
DETAILED OF THE DESCRIPTION
Referring first to Figure 1, a radio communication system, shown
30 generally at 10, provides for radio communications, in a multi-user environment,

with mobile stations, of which the mobile station 12 is representative. The




comuni cat ed upon the reverse suppl enental channel and the power |evel of a
20 pilot signal generated upon a reverse pilot channel pursuant to
operation of an enbodi nent of the present invention. Figure 6 illustrates
a timng diagramrepresenting the timng relationship of rate request and
grant schedul i ng pursuant to operation of an enbodi ment of the present

I nvention. 25 Figure 7 illustrates a representation of the generation of
rate indications on a reverse pilot channel generated pursuant to
operation of an enbodiment of the preXent invention. DETAILED OF THE
DESCRI PTI ON Referring first to Figure 1, a radi o comruni cation system
shown 30 generally at 10, provides for radi o communi cations, in a

mul ti-user ercpnFEEYGaten sysigin farmasmnléple date rageommynicatipe systedn mibish| e st ati on
12 is represept.ati ; i | ] i pl e data
rate conmuni c‘g%tf% Eg@ffs‘,";ﬁ E%? c}l’gel#gﬂ% qégf@%éfds}ta?étm %P@g%hg)gﬁfasee é%t ably at a
sel ect ed dat aallowabledéta satgst dn thieiexgmpddry soplamertation, the tamwaiplieatidat a rates. In

t he exenpl ary, I t &bl el j Ne)s a CDMVA 2000
cel lul ar comﬁglf‘lqg}gla ?%n%%%@?r%o?gg{u%gr ovi g%g"hj'fogr5 g i%{ﬁ%ggﬁmni cation
servi ces. TFhalxBEVsDVaoganication derviees.cTipk sty sayi mphesremphatyi on, t he

conmuni cati o ] onpl 1 ant . Mt Q ating protocols
set forth i nqﬂi%&@%}&b%é%df X \T—F}]%Qf’% e%é’?él én%nph\éyb"e%"%r?ﬁc}éﬂlﬁﬁﬁe The teachi ngs
of the presenipeiatingpiotopols setrfath indheeCRMA 2000M=zBYV-EV gperating in 10 ot her types
of multi rate g&)t_,‘caaﬁgr?rrrruni cation systens. Wile the followng description
of operation BFVar Gus enbodi ments of the present invention shall be
descri bed with redhetachingstdfdierpréson lirewtivingsre drowiever saniebblle BOQE: iael | ul ar
comruni cat,j,on m, . vi d f or AXEV-DV q?{ﬁl 0 nications, the

t eachi ngstlgf Qtt%%%r%se%fte%@{q I%{/egdﬁ{aicg%mglr% gaué)r?asysct)%nc’)sm y ea%%g}lﬂégg'lge to ot her
types of 15 clesariptioxef dporatioysfarisus chbodweytsobtheprasen friventionfshaltiea bet ween a
mobi e stati o ands idl 0t S their implementation in a CDMA 2000 cellutar

communication system that provides for 1XEV-DV data commumnications, the

teachings of the present invention are analogously applicable to other types of

IS communication systems.

Two-way communication of data between a mobile station and a network
part of the communication system is provided. A radio air interface is defined
between the network part of the communication system and mobile stations
op erable therein. Forward link channels are defined upon forward links extending

20 from the network part to the mobile stations. And, reverse link channels are
defined upon reverse links extending from the mobile stations to the network part
of the communication system. Both control information and data traffic is
communicated between the network part and the mobile stations upon the forward
and reverse link channels.

25 The operating specification pursuant to which the communication system
is constructed to be in compliance defines various control and data channels upon
the forward and reverse links. Of significance to an embodiment of the present
invention, in the exemplary implementation, a reverse fundamental channel (R-
FCH) and a reverse supplemental channel (R-SCH) are defined upon which to

30 communicate, from a mobile station to the network part, traffic data,

communicated pursuant to effectuation of a data communication service. The



part of the communication systemis provided. Aradio air interface is
defined between the network part of the communication system and nobil e
stations operable therein. Forward |ink channels are defined upon forward
| i nks extending 20 fromthe network part to the nobile stations. And,
reverse link channels are defined upon reverse |inks extending fromthe
nobi l e stations to the network part of the comrunication system Both
control information and data traffic iﬁ conmmruni cat ed bet ween the network
part and the nobile stations upon the brward and reverse |ink channels.
25 The operating specification pursuant to which the comunication system
S constructed to Irancgegefrn s vari ous control and data

channel s upon®* feBF e fheanel sporyhich dateisnce to an

enbodi ment of cédiﬁmﬁémaithememmtﬁﬂu tdthé RdwErk QAR bAthY codialBERPL at i on, a
reverse fundanental channel é and a reverse suppl enent al channel

(R-SCH) are d&FieMetrdBsaAmmi F’Fr?Rfes\?BtaEYfrﬂ#ﬂr‘i‘F%&F &upp} ahclwmﬂ fmnst ation to

‘the network pahich trhffididhiaGs am@m&@mmywﬂﬂ@m&ﬁe&h&eﬁ&&ﬁgﬂ uation of a
dat a COI’m’UI’lI cation service. The 11 arrow 14 represents t ver se

f undament al® cNerReFticYE: Rarversespalementalhamghis Smywllmﬁelpmbl le station

12 to the netwark tmr.rm@rcam%wﬁwmag%e@m@e §ed A rattf @/erow 16 is
representative of a reverse supplemental ~channel upon i'Ch traffic data

i s al so commuftBee dt which e da i qommmigaied Hpargthe ruerreADlemenar t . 5 More

particul arly, cﬁﬂ@]{s@u@@%@]ﬁé%ﬁ?% ;. channel is generally utilized upon
whi ch to comuni cate 1x DV data at any of various selected data rates.

The data rates atVapenrespnirakebasnels areal e endhereverpolink: Heclrdeder se
suppl enmentjal ahed t control
arfidi coh&oﬁil!ﬁx‘&ﬁ':& ik Pfe"vel%@plﬁamlﬁﬂhel?}@@'?@lgjz rep %r S

channel s are al so defined on the reverse |ink gst the
control chann®f &9w2% Pyeuspkie %Fmb?dl@ﬂféﬁﬁ@ﬁptmlmhﬂnrmdémenﬂ! ed by the

arrow 22. Purgudad, alréveddd S%anpflotgﬁﬁQ%§ﬁ?%p%d %gntrhg%e?rgen addi ti onal

channel, a reverse supplenental pilot chann I'ned. The

reverse supplUBNeReHtl pipt channchisaenseserted indhy Bgern b thejarrowi?3. Firng,ur e by the
arrow 22.  AnGorwa@hiMiedHanddid) both BARREE corltl thahdel hieGemePREL! channel s,

are represented in the
15 Figure by the arrow 28.

The network infrastructure of the communication system is here shown to
include a base station 34. The base station includes transceiver circuitry for
transceiving data upon the forward and reverse link channels defined upon the
radio air interface extending between the network part and the mobile stations of

20 the communication system. In the exemplary implementation, the base station
operates pursuant to a CDMA (code-division, multiple-access) communication
scheme. The base station further includes circuitry and elements to perform
various functions, such as power control functions that power control of signals
generated during operation of the communication system.

25 : The base station 34 forms a portion of a radio access network portion of
the network part of the communication system. The radio access network also
includes a base station controller (BSC) 36 to which the base station 34 is
coupled. The base station controller operates, amongst other things, to control
operation of the base station 34, as well as other base stations to which the base

30 station controller is coupled. The radio access network is here shown to be

_ coupled to a packet data network (PDN) 38, here by way of a gateway (GWY) 40.




15 Figure by the avow 28. The network infrastructure of the comunication
systemis here shown to include a base station 34. The base station

i ncludes transceiver circuitry for transceiving data upon the forward and
reverse link channels defined upon the radio air interface extending

bet ween the network part and the nobile stations of 20 the comunication
system In the exenplary inplenentation, the base station operates
pursuant to a CDVMA (code-division, multiple-access) comruni cati on schene.
The base station further includes circditry and el enents to perform
various functions, such as power control functions that power control of
signals generated during operation of the comunication system 25 The
base station 84otespernsient ngde (GNO2ds caupled b the prcketskutamstwode. KThsor t i on of t he

net wor k part JapaeWel ' . e fadi etwork al so

i ncludes a ba%ﬁe?e%{ag%‘%‘gn cc@)ér]ltCe oﬁﬂ%ﬁ%@&g&@%ﬁ%dgﬁ%ﬁ%ﬁﬁ%%e station 34 is
coupl ed. The Whamwate sowtd, onultimate dedtinatronppfalatatcommunivated sith dtemanbile hi ngs, to
control opergatd of, . st at j || r_base stations
to which the aggqébAg%gﬁ?%ﬁéggﬁt?%FﬂgP§ﬁ%n@§Up 3§9ﬁ%ﬁg&?% f%ﬁ%ccess

net wor k i s5hesxemplagyef devicésef whizh phearrtspondeptindde icadaet @mpesedor k. ( PDN) 38,
here by way of a . %W/(z . r ondent . ngde 42 ts
coupled to the pa%ﬁ%@g ne fvt\%?%a.sel%ugﬁggg{eraz%% o glﬁttedﬁlod%lr%g\b

repr esent at i Viderafthafrom enditianseitizon fromtded teeeive féiomitportions 48 andi§t e source, or
ultimate destinatio f %ﬂﬁf ig@%gg 1t h bile. station 12. A
conput er statrle%’ﬁ?nvgﬂ%aér es%%%?%h%s a %}lgn, an%iméhgcoe?ﬁr‘l’ r?ﬁ%lslse?%rfgpnare all 5
exenpl ary of fisticoesichbs wheatversioe abdowaspovason, respeleivelgypperatiasnpri sed.

vari ous elgments ol DS ARG IHAL AR et Sr HaRL CREeRERLE (0 Figure L.
Here, the froRt en%]}ransn1 an W}ogf BNa P ECEE 'Y ™ portions 48 and
52, respect ireeive ciranitry pbation is cohysled toankecodariandria n signdl-terncise rattei ve porti ons

perform funcii.gns.such as , up-conversion and d - conver si respectively,
oper ati ons 1&%@%“&?%055 hQPH’itgc ol erﬁicggqq%dtoﬁ%aﬁ"ﬁwgrFaéeﬁgﬁ};\i r interface.
The front enckstihstoess: cheiesttmatdons F6 pot 48 aperatesupon inplicadods@f datsiecadelr and to a
signal -t o-noi,se, rati.o SNR) .estinator 56. .And he decoder .is coupled to a
frgme error rbarﬁlée ?_llli__;ﬁsid 1(ece1vg clrcultrnggenera?e dstimates o} signal to noise ratios anﬁ P

15 frame error rates of the indications provided thereto. Values representative of the

estimate generated by the estimator 56 on the line 62 are provided to a comparator
66. And, values representative of the estimates generated by the estimator 58 on
the line 67 are provided to an outer loop power control element 74, . The
elements 66and 74 form portions of the transmit chain of the base station. A value
20  of atarget frame error rate (TG FER) 75 is also provided to the outer loop power
control element 74, The outer loop power control element forms a value that is
applied to the comparator 66, and a comparator output is provided to the front
transmit circuitry 48. Power control is effectuated through the communication of,
inter alia., power control commands that instruct the mobile station as to at what
25 power levels at which to communicate data on the reverse data channel (R-FCH).
As mentioned previously, pilot signals are communicated by the mobile
station to facititate coherent demodulation of the data communicated upon the
reverse data channels. The pilot signal is of an adequate power level to permit
the informational content of the data communicated by the mobile station to the
30 network infrastructure adequately to be recovered. Because of the direct
relationship between the power level at which the pilot signal must be sent and the




estimator 58. The estimators 56 and 58 operate upon indications of data
received by the front end receive circuitry to generate esti mtes of

signal to noise ratios and 15 frame error rates of the indications provided
thereto. Values representative of the estinmate generated by the estimator
56 on the line 62 are provided to a conparator 66. And, val ues
representative of the estimates generated by the estimator 58 on the line
67 are provided to an outer | oop power fontrol el enent 74. . The elenents
66and 74 formportions of the transmt chaln of the base station. A value
20 of a target frane error rate (TG FER) 75 is also provided to the outer

| oop power ¢ he outer, control el emrent forns
a val ue that ?éslara paf)i"vlhje9 etr%fﬁ(:d %ﬁﬁ%#ef’f’gfts &"r?&p&wﬁ’ﬁ??ﬁﬁ? ator output is
provided to tbmwéntmﬂﬁllythemmrﬁévek}ltmuhtlfe)pﬂéﬂslgrﬁmmtCs@éitb(% of# effectuated
through the cormu n te control commands that

i nstruct the ROBY eé' sﬁpgﬁptgﬂ&ﬂ%mttgc%"tw%}?é{?l r%‘grﬁ&%l‘e?‘g\}é‘lgga at which to
communi cat e dssseciaal Wlhedataemmﬁm@&tdatsh@m%ﬁ% oskiblekitdallate, Whed @R & Oned

prewously, pilot signals.are co e nobile station to
facilitat e cofRH® %Br?ﬁﬂﬁ’ftﬁﬁt%ﬁg%y 'af%é% B e IPeh the reverse

dat a channel slevellbethp bli6tisighals abnec s an adequat e power |evel to permt
the informational conte t of hge dat a, communi cated by the nobile station to
t he 30 network |nﬁf’£’f T aT tieiiernt DvSRtion cHRPTELHYERES shist ause of t he

direct relat gma&hyashﬁémmﬂﬁbdtahﬂm‘eiWuohﬂ@h adihe WUbRE sthit 121 gt signal nust
be sent and the 13 dﬁpara% \/\hlgtgthetrafflc data is sent, and its
effect upon pRREANE BiGiufgs a se Yot o1 efhericpyiralisignalgrasratopdd | Thesigasli ch t he

pi l ot signal gedea®ngeneitss @lpilbsihal 6ffa RwePOVE FeshMRE 1FAE HASRANGI Ng to the
power | evel ‘ﬁ@g‘é ed. of the, |Iot signal associated with data communi cat ed

at a hi ghest 1§ comfynicaed b Y\hﬁé}?b%itﬁlmélp?}”@ﬂﬁﬁ‘ﬁ%?m@@e@ﬁﬂl a data rate

| ess than thechhﬂu@ha&bn@ﬁﬁ;ﬂexhélﬁatﬂﬁ,ttﬁeﬁﬁt@i 41 REurRWRkted] BMRlerOf the pil ot
signal is unn.e ssar An e odi nent of the present invention conprises

appar at us, megainsaiue p %SI@§ISWMW%@%PQ@H%W?OHS such as the

nobi l e stati qﬁedcﬁdet&hﬁlaua@@@ﬁzatcu&mrwe{had@m@ BROGAME:tRh |o?ﬁ1ed£}5ra% her
control, gg Wé‘%ﬁ er tqr 84. The signal 10 generator generates a pil ot
of

si gnal fa 1§ eomppiraied by he mebile-sfation ypon rgyerse
supplemental chanmel is provided to the second pilot signal generator by way of

the line 86. The indication is here represented to be provided by a data source that
forms part of the transmit chain, together with the transmit circuitry of the mobite
station. And, the signal formed, or caused to be formed, by the second control

20  signal generator is communicated by the transmit circuitry of the mobile station.
As the data rate changes, the power level of the additional pilot signal formed by
the signal generator 84 correspondingly changes, thereby matching the power
level of the signal with the data rate of the traffic data that is communicated.

Figure 2 illustrates a representation of exemplary data rates of data

25 communicated upon the reverse fundamental channel 14 and the reverse
supplemental channel 16 during successive time frames or other time periods,
And, cotresponding power levels at which pilot signals are sent upon the reverse
pilot channel 22 and reverse supplemental pilot channel 24 pursuant to operation
of an embodiment of the present invention are also represented. In this

30 implementation, the power level of the pilot signal sent by the mobile station upon

the reverse pilot channel 24 is of a pilot power level needed for operation of the -




whi ch data is communi cated by the nobile station upon the reverse

suppl enental channel. In one inplenentation, the pilot signal is

unnmodul ated. I.n other inplenentations, the pilot signal is nodulated by a
known sequence, by a pseudodeterm native sequence, or by other values. The
i'ndication of the data rate 15 at which the data is comruni cated by the
nobi | e station upon reverse supplenental channel is provided to the second
pil ot signal generator by way of the |ine 86. The indication is here
represented to be provided by a data sburce that forns part of the
transmt chain, together with the transmt circuitry of the nobile

station. And, the signal forned, or caused to be fornmed, by the second
control 20 si twerse fjadrmeatadehansel c Bhatisip say e TR ratipef thesaverset circuitry of

t he nmobil e st gt A5ach han Q%‘M el of the

addi ti onal pi ﬁ]%?ﬁgﬁnéarl\al f%?srr%gépgv{eg%(ﬁé Sl g%gﬁmgrée‘;r%gsﬁgt r h&éor respondi ngly
changes, t her disynskaThsviddifiont@ilpipnwer thitdyadederd for oppratiog nfithe wiveise t he data rate

Fepr osent at | ofvP @ ol 1 GBI B) B sulpl Gy @1dk Sl LESERE" o ¢ e
reverse fuddareeersedupplementalipildtichanmg] CHhe When deteated af tpbasnstativn fathannel 16
pover 1 ovel 5 Bf pdFis bR Bl b ol BB ek Mye et i B EPOT
channel 22 anchanrel enlyeorspppbatinta teversppila chaineland the2dpplemeantipilott 0 oper ati on
"ot omont at | oo} feae A8 oY RS sungteier B BhER 10, " SELTS) The mobi e
station upon the Iné&eeverofpiatigie mivapoetion 4e.| whafthadga fattat phivhithel evel needed

for operatjonof. . the | , ghannel . .Jhat i.s to say, the
TIP ratio Igf (%aﬁaels%eve#@gatéﬁﬁnﬁthgﬁlgﬁtég’gﬁgﬁcgl%%& &}aggﬁs’ﬁlh%%’g’ﬁﬁgmls the rate of
the reverse supopkiereversipiloodhamekis traffineitatid a fovomtposgiblk powgrdevet thathat i s
needed for op j reverse supplenmental. channel 16 is provided by
t he suppl errenc?‘{é pP‘?Ir}B?I’%%OS%a 2 % c%“ﬁm.ﬁg"ﬁﬁ'ﬂr"g@%%%"gﬁ'ﬁﬂf"gﬁs@nt al pil ot
channel 24. Visdungetabdtasutl.aThd foevebred of thatsipipidementas pilot pignserg apda ol i S

performed bas idot sidnals. sent. on the reverse pilot channel only,
or upon both %Iéegéf)rg%% gfggﬁtffocg%glﬁﬁeglmgﬁﬁd t he suppl enental pilot signal

sent. uponithe reverse suppl enental pilot channel.
P = (1 0 pilot_reference‘_level *0.125/10 _1 0)*R‘PICH

'If the T/P ratio of the reverse supplemental channel is defined to be the
ratio of the power of the reverse supplemental channel to the power of the
20  combination of the reverse pilot channel and the reverse supplemental pilot
channel, then the T/P ratio of the reverse supplemental channel is set to a value of
a nominal attribute gain of the rate that is currently used. Power is not wasted.
And, as the T/P ratio of the reverse fundamental channel is independent of the rate
of the reverse supplemental channel, the power control loop is not disturbed by the
25 data rate change in the reverse supplemental channel.
Figure 3 illustrates again the relationships between the data rates of the
data communicated upon the reverse fundamental and supplemental channels 14
and 16 and the power levels of the pilot signals upon reverse pilot channel and
reverse supplemental pilot channel 22 and 24 during successive time frames. In
30 this implementation, the power level of the pilot signal sent by the mobile station

sent on the reverse pilot channel is set by the mobile station. And, hence, the T/P



In the even of variable rate operation, i.e., when the data rate at which
the 10 data is comrmunicated on the suppl enental channel changes, the pil ot
signal sent upon the reverse pilot channel is transmtted at a | owest
possi bl e power |evel that can ensure the performance of the comunication
of the data on the reverse fundanental channel. The power |evel of the
suppl enental pilot signal sent upon the reverse supplenental channel is
set to be: 15 P = (10 pilot reference l,gvel -0.125/10 -1.0)*R-PICH. If the
T/P ratio of the reverse suppl enental channel is defined to be the ratio
of the power of the reverse supplenental channel to the power of the 20

conbi nation of .t he.revers Il ot, channel .and the reverse supplenental pil ot
channel , then® t}%’e"%ﬁ‘F eYR e?%‘%(%?l e?tﬁ!gchmgtag8°°§U][L'J‘Het8w§r‘?f‘télrat8ﬂ§‘ﬁﬁ€?mi s set to a
val ue of a neoinmahicated upoh dlicoregmiesupflerhdital Eiinel tib@prebisuL ki MM tie USEd.
Power i s not P_ratio of the reverse fundanental

., And, T,
channel is i ngaé%téﬁ %rhpog‘?s a}sﬁzheﬁ%[%eraleé’fﬂ’fiﬁ@aF%‘?}’é‘f‘@‘éat%qiﬁ’ﬁp@r?éﬁ‘teéﬁe channel ,

the power contugplementapcliagne) diiriny thé pridr@icheBanicBe Boe dRtich A1 0wbaNge in the
reverse supfpl ment altgzpanneh Iéi gure 3.illust rg%es again the rel ationshi ps
bet ween t he d&FUFEtdd o pf e dapl comm WAR K8 TeNsER indamenidler se

fundament al ashena¢lppd edfesd bk oebABAEPGWe fontdNébt déinbsbrdilay PRYRS | evel s of
the pilot signals n reverse pilot channel and reverse suppl enent al

upo
pilot channel -cﬁnéﬁgerﬁs“aﬁlre a@h&‘&@%@ﬂ’%}@s pidigongl piloppower ghaso t hi s "

i pl enent at i oprovide@opthevsvelse yRbt cBinnth @R Helowsid ARk G388 hdXvihe mobile
“station sent on. the }%t/oerse %I | ot . channel ,is set by the nobile station.

L] t . *
And, hence, t R&PPi§PeR! pijon phagnefs yspdtocopapigicate ¢ sepplmantal pilsi sigdiio al |
accordi ng 10 pheidddicaxtapeva@l the data communicated upon the reverse
suppl enment al channgel i revjous frame. As the base station knows al so

l_.in € k
the data rate of t éh‘ﬁﬁ’fée DHGHOR tRepret Gonse! tonp ismetiadependest pfisherent al

channel dur i ngath e qhbbgafof teteveidediFhlerhdital BiRRelS Bat HRPoRbSBntdlqWs Of 5 the
comuni cat ed_ upon the reverse fundanent al

current TIPra_tio.o{ t he dat : rev _
channel and a4 ﬁ‘ngsﬂglfe@ﬁ’Y RogteshThse mrthohaseatiopds swareefordi ngl y. | f
the current foMfusiBe SutplbEIBIHeaAtonEOPRNRInt 28 Cith Hite BoHdhiyO Rptmig1 | Ot power
than 15  scheme, an improved SNR estimate is provided for use upon inner loop power
control as the pilot signal sent on the reverse pilot channel is generally of a
relatively high power. Hence, the power control made possible in this
implementation is fairly accurate. '
| Figure 4 illustrates a representation, shown generally at 102, of exemplary
20  power control subchannel structures of the reverse pilot channel 22 and the
Teverse supplemental pilot channel 24. As illustrated, the reverse pilot channel is
formed of a first portion 104 of a length of 1152 chips and a 384 chip-length
reverse power control subchannel 106. Similarly, the reverse supplemental pilot
channel 24 is also formatted to include a first portion 108 of a 1152 chip length
25 and a 384 chip length portion 112 forming the reverse pilot control subchannel
values. A code, for example, W5,** can be assigned to the reverse supplemental
pilot channel. Backward compatibility is preserved through use of this type of
structure.
Figure 5 illustrates a representation of the relationship between the data
30 rates at which communication data is communicated upon the reverse fundamental

and supplemental channels 14 and 16 and the power level of the pilot signal sent




provi ded on the reverse pilot channel during the current time frane, the
reverse supplenental pilot channel is used to comrunicate a suppl enent al
pilot signal to 10 provide the extra power. In this inplenmentation, the
power control loop is not independent of the data rate change of the
reverse suppl enmental channel. But, the power control loop is relatively
undi sturbed by the rate change in that the base station is aware of how to
adj ust the outer |oop power control set point at each frame boundary. In
this 15 schene, an inproved SNR estinmat% is provi ded for use upon inner

| oop power control as the pilot signal sent on the reverse pilot channel
Is generally of a relatively high power. Hence, the power control made
possi bl e in t¥io8 mﬁfﬁﬁséﬁ?h@%hgfpémﬁ Hrmemeniation,the referaneeyleye ofithe| | ustrates a

representati Oftior SiBM @ﬁg}&{]ﬁh&ymg% d;tg%mla SHanSX TR RhnunkcBidApe, control

subchannel structtres of "the revérse pilot channel 22 and the reverse
suppl enent al ¢Pmnymicaled ypex thodata ghannels. At tiag K4, the peterleompoyeer pitiel  channel s

formed of a f} . t:] : Fops ' 384
chi p-length ére_g e?fgggs&%%?%ﬁ%ﬁm%ﬁ%c %ﬁgﬁ%%%eﬁéfﬁfﬁ§& the reverse
suppl ement &l geint@tior ol attn changejof datagomenuniseied tpandhe wvérpesupplementdli r st porti on
108 of a 1152 | ‘Ie[&gg | nhﬁg@éa ' formng the
reverse pil ot'Ch%(h)Hr??r% su@gﬁ%ﬁﬁggrﬁggﬁﬁ%gg% co e,%@?siﬂggﬁ%%%% WB264 can be
assi gned todtﬁlmmdsmgjm&uﬁmtﬁme1p(£«lqumea:thaftmabfa @_ésﬂqwaxtdmgflrrpati bitl ity
is preserve 0 . res: ustrates a
representation of qfeﬁé&&rgéflgtﬁ onsglapmggﬂu\%etenrﬁ%i?%%dg?gﬂ%@ogg{%gigte whi ch
conmmuni cat i onlocfasebpaist isahwstadi Swring thipwhseghent time perid, fhanualiteefitbd  and

suppl ement, gl ; . Rkl gt si gnal
sent 16 dgortre Bt et Puli kU BBk Bt Sharpl kBB 7,0
reference | evisttingf 1 i2hthe dgi bate ofsheydasd canynuhddated agorf e teyiselg a data rate

e 106, t he" RS Rk AR cfameot ANE nkth & (P BRE: LLBeRbE T 0 00 The
opposi ng ar r gwsver Flagan adjustéte Aodwesindicated ab thedime K 6the onterdodposet paanta r at e
change of dati@aﬁh@&%@&&@ﬁfﬂe H&%gin&gﬁ,o&lgver se suppl enent al
15 During the first frame following the data rate change at the time 108, a
sequence of procedures is performed at the mobile station. The T/P ratio of the
reverse fundamental channel is maintained. And, the T/P ratio of the reverse
supplemental channel is adjusted according to the nominal attribute gain of the
new data rate plus the difference between the pilot reference level and the new
20 datarate and the old data rate. During this frame, the power level of the reverse
supplemcnfal channel is set according to the new rate, but the target received SNR
of the reverse pilot channel and reverse fundamental channel are maintained at the
same fevel as in the prior frame. And, at the base station, as the base station is
unaware of the rate change of the data communicated upon the reverse
25 supplemental channel, the base station power control actions continue as is no rate
change has occurred.
During the second time frames, commencing at the time 110, following the
data rate change, the mobile station adjusts the power level of the pilot signal by
the difference between the pilot reference level of the new data rate and the old
30 - datarate. Additionally, the T/P ratio of the reverse supplemental channel is
adjusted according to the nominal attribute gain of the new data rate. And, the



channel . At tine 108, the data rate of the data comruni cated upon the
reverse supplenental channel increases. Tinme 110 defines the start of a
subsequent tinme frame. And, thereafter, during a subsequent tine frane,
the pilot power and outer |oop set point is adjusted. During this
subsequent tinme period, the quality of the 10 reverse fundanental channel
and the reverse suppl enental channel is nmaintained. At time 112, the data
rate of the data communi cated upon the.,teverse supplenental channel again
changes. And, subsequent to tinme 114, the pilot power is again adjusted.
And, as indicated at the tine 116, the outer |oop set point is again

i ndi cated by i Ng_arkows. During .the.first frame follow ng the
data rate chatgggragggﬁﬁ%w? ?rﬁeeﬁi’%‘?ené?c}?@ﬁ%és%ggsgfl 5P fiﬁk’?@‘flgplf)er formed at
t he nobi | e st alidnnel gaiblo€themBwrdatairgie.OAt thbBase statie, # réte hdRa®ahe fiddannel is
mai nt ai ned. And e T/P ratio of the revers uppl enental channel is

adj ust ed acco%&‘?‘ﬁgﬂrﬁ%"qgﬁ]ée %Wf?d’}‘argffsr‘ieﬁeﬁ‘feg' Ea?ﬁugﬁta‘f??é erepiiat a rate plus
the di f f er encendyitdyeonthi hew data @dte.  Bid; FRMEE AL kdjadichht b@erlooy 20 data rate
and the ol%data rate Dugilgg ihgi,s,frarre, t he power |evel of the reverse
suppl ement @ BEF seirol thresheld X the imtial frrged optrrloppppwes pontrofthreshaldok or get

recei ved SNR thefnekldgakftyer se pil ot channel and reverse fundanental channel
are mai ntai ned at evel as in the prior_frame. And, at the base

.he sane |
station, as the baé%‘“%?é‘ﬁ}sgﬁeﬁ@terﬁﬂﬁ‘ﬁﬂ%}]@’fﬂeﬁrﬁ‘gs %% BIBYEESe of the data

comuni cat ed sipphniehie! chaMRI Sfucd 324 tirgpBatic ofGh eAb&dimedtRethBase station
power control actions conji is no rate change has occurred. During

ue as
the second ti AESHHGHELOn: h@ﬁﬁ@eﬁ‘l‘“@h@tﬁ?ﬁéhﬁe? adPOVERIFYSY the data

rate chang®, adjestignt, bel sfjistrh@ils 13 dielIgP Satiod S BRAE hecb@itfY to B nbGaPi | Ot si gnal
by the differepce between_ the pilgit1 .reference | evel of the new data rate

and the ol d 38TPHegeinand mulinis ¢ diystmer gaing, pll pggpegifie indhge 1 ever se

suppl enent al - sfbadting bpebiFicatithlj SFEDMIA 20000 MWtk Hhe khdPled2Br BRlcuddde | but e gai n
of the new data raggs.g And, the 17 TIP ratio of the reverse fundanment al

channel is adfalfsti84as5SREPYRTIEMEsSRe Mmebils fatipp fotransm atadughealitfteof ¢ he new dat a
rate. At the iRsedSy Glipiiviouk fle gakte Anatheakta lobgpdwee cdnittbBthrestidifig® f ol | owi ng

t he data rl%t ese%:glcamr)l %gly? recei ved. The base station thereby has

In the exemplary operations set forth in Figure 6, the rate of the data
communicated upon the reverse supplemental channel is always equal to, or less
than, the data rate that is granted by the base station. That is to say, Rate I1is less
than or equal to Rate_grant I. Because the bﬁse station does not know the data

20 rate of the data communicated upon the reverse supplemental channel until the
1ate indicator 1s received correctly, the base station assumes the current rate,
Rate I equals the Rate_grant_i. And, the outer loop power control threshold is set
accordingly. Through this operation, there is always enough power in the pilot
signal sent on the reverse pilot channel to guarantee the required frame error rate

25 on the reverse supplemental channel.

Figure 7 illustrates an implemcntation in which a fast rate indication is
multiplexed into the reverse pilot channel, thereby to provide the base station with
an indication of the data rate change at the earliest possible time. The first
sequence 126, illustrates the reverse pilot channel and the reverse power control

30 subchannel during successive time periods within a time frame, each defining a

power contro} group 128.




know edge of the new data rate. And, the base station adjusts the outer

| oop 5 power control threshold to the initial target outer |oop power .
control threshold of the new data rate. Figure 6 illustrates rate requests
118, rate grants 122, and reverse supplenental channel values 124 during
operation of an enbodi nent of the present invention. In this

I npl enment ati on, data rate changes and power |evel 10 adjustnents, and
adjustments to the T/P ratios are nmade according to the nomnal attribute
gain and nultiple channel adjustnent gHﬁns, all as specified in the
operating specification of CDMA 2000. Wthout the know edge of the current
rate, the base station assunes the nobile station to transmt at a highest
rate allowed by t¥he seroad pesiyence Hiustragesthe revapgpilot and reyareerpilpiabpnnsbwer cont r ol
threshold is ,ph3eRak Pagﬁgéoggggh%mﬁﬂa {oBahGVRIR! BV cYscQRE LRl infiBstioRet forth in

Figure 6, the rate o comunri cat ed upon the reverse suppl enenta
channel is al whghaned (RFRISCHDI32|defined pursapnt tq aeenghedisnanbefdhe present s gr ant ed by
t he base stati . . Th [ i : fo
Rat o gr ant . ot b, (4 SiencEihBites e 1ol pb0 AN, WA D ¢ o
the data cé&mmfastirate inditatiprosubthaene! endreversepawsr eontiol subcheheeldefinednti| the rate
I ndicator is ﬁgi ' ks the current rate,
Rate | equal s}; e tégtg%egﬁgﬁogﬁ)?%éfhe tﬁ ,goc?ﬂgﬁgng&*ﬁg%é%&%omf control threshold
is set accordi nglAsthaFiguedhnstratess selptadgtomweneontrbidrits, such ad thmfrst @mough power
in the pilot ' r ' uar ant ee the
required fran‘gﬁggpg‘&err%gﬁgd%%&%ﬁe trﬁéﬁ%ﬁ%?%%&%ﬂ%?gﬂng%ﬁ% a%mnnel . Figure 7
i |l ustrates opunpuysidevithrmabies that definevhie cdveme fagbtaterndientiom slibebanneln ki s

| tipl i ol ' he b
tati on wiph oo Smbefel i TR lell AN, bucn B e B ifafifirhlifnd 0, Do
possi bl e ti meshoWhén Figwstl alsoegeretsss 2@, indi¢atios genatags thahgenemteerge pil ot
channel ~and tiﬂﬁ‘flcitféx?{hifm&%%{@{he%ﬁ%Q@aﬁgh&%‘&ﬁ%%in&% g Sepgesst ve time
me frane, eac & ning a contr or

periods within a ti DOt tiohs.
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group 128. 3 18
In another implementation, the values are inserted even earlier. Alternately, the

mobile station can also puncture a portion of the reverse pilot channel in the first
15 and second power control group. The rate indication bits inserted into these
positions form this subchannel, the R-FRISCH. The mobile station changes data
rates and adjusts the power levels and T/P ratios according to the nominal attribute
gain and multiple channel adjustment gain, all as specified in the operating
specification of the CDMA 2000 system. The base station holds the outer loop
20 power control thresholds in the first one or two power control groups of this
frame, and adjusts the outer loop power control threshold thereafter according to
the rate change information conveyed in the reverse fast rate indication
subchannel. Fast rate indication can altemately be realized in other manners, such
as by multiplexing the values together with the reverse rate indicator channel (R-
25 RICH). The definition and use of thé R-FRISCH permits a base station to adjust
the outer loop power control threshold quickly. The bits can also be used together
- with the R-RICH to decode the detail rate indication information in a finer
resolution.
Through operation of any of these embodiments of the present invention,
30 fast stabling of the power control loop is provided with minimal change to the

existing operating specification.



The second sequence illustrates the reverse pilot and reverse pilot channel
and reverse power control subchannel together with a reverse fast rate

i ndi cati on subchannel (R FRI SCH) 132 defined pursuant to an enbodi nent of
the present invention. And, the third sequence illustrates the reverse
pil ot channel, the reverse 5 fast rate indication subehannel and reverse
power control subchannel defined pursuant to operation of another

enbodi ment of the present invention. Agqthe Figure illustrates, selected
power control bits, such as the first one or tw power control bits of the
reverse |ink power control subchannel are punctured with val ues that
define the revers 1.hdi o) hannel ..1n 10 one

i mpl enent ati on, aeTpllleI o'%feéiﬁg%g ‘H’g!é‘ﬁsg“%% tg’r e,sfg%@c mgéles[ fﬂémm}qr%e[nugg BAal
generator 84 imkution, ind th sgopeeofthedhwmtiapshoali @st iesessaril @belirmitdi byakik on

t th t indi cations .t L pdicate the dat te that
e Theerted | AR TR e e S el RER B ot Bt at | on, 1 ne

val ues are inserted even earlier. Alternately, the npbile station can also
puncture admntion of the reverse pilot channel in the first 15 and second
power control group. The rate indication bits inserted into these :
positions formthis subchannel, the R-FRI SCH The nobile station changes
data rates and adjusts the power |levels and TIP ratios according to the
nom nal attribute gain and nultiple channel adjustment gain, all as
specified in the operating specification of the CDMA 2000 system The base
station holds the outer |oop 20 power control thresholds in the first one
or two power control groups of this frame, and adjusts the outer |oop
power control threshold thereafter according to the rate change -
information conveyed in.the reverse fast rate indication subchannel. Fast
rate indication can alternately be realized in other manners, such as by
mul ti pl exing the values together with the reverse rate indicator channel (R
25 RICH). The definition and use of the R-FRISCH permts a base station to
adjust the outer | oop power control threshold quickly. The bits can al so
be used together wth the RRRICH to decode the detail rate indication
information in a finer resolution. Through operation of any of these
enbodi ments of the present invention, 30 fast stabling of the power

control loop is provided with m niml change to the




- level of the second control sig

exi sting operating specification. 19 The preferred descriptions are of
preferred exanples for inplenenting the invention, and the scope of the

i nvention should not necessarily be limted by this description. The scope
of the present invention is defined by the following clains. 5 20 W
clainmed: I. In a radi o conmunication sy55§n1in whi ch data is comuni cat ed
by a first comrunication station on at ast a first data channel at | east
at a first selected data rate and in which a first control signal is
comuni cated on a first control channel, the first control signal targeted
at a first trlgge | evel during at least a first selected tinme period, an
inprovene pparatus for facilitating comuni cation of the data on the

at |east the fHSt 1 atRiCainilicatiSPdyshemaR RAICALAS i COMREUniRE by @ fingcond
control signal generat or for select abI%/ generating a second control signal

for comuPREEMEHD SBIerLAE B @ Tt dete shanaplahlsadt at 4 first ssleeisdh date tAtR an81in si gnal

target ed ahich aIRGQHKEro] §1@Eﬂﬁtcolnﬂ')ﬁﬁicate& Bfa BREQRHL AhAR] tl{eeﬁ&ﬁlcoﬁt?élgfé}n 4d
responswe to the _at Iea%t the first selected data rate at which the data
t

i s conmuniEREHt 8 first migeerdevebdising phlgast p first selested Smsgeried, an iaprevementgfi ch t he
data i s epyEFanRi (GEhEaGa@E dohticati@Asithd a6 dnl thedt 1é1§cttﬁe fRPOREhanry, sdifie

apparatus of claim 1 wherein the facilitating of the comunication of the
data conPPRAAS PURRYIRG 51 i ng coherent denodul ation of the data communi cated

upon the at |east taRechd Eirol S@iah %&B@Mﬁime@d@my\g&éﬁhﬁ%&&%ﬁﬁ%ﬂm steAfiget

is directl ional, at least in a
stepwi se HESABPURGTOR gPqn W%‘FODQQP@E‘{I ghpngels the Feé’t""%,d %’Ptfﬂ)hﬂ%‘hl tpngetediaitagecond

cormmuni cata@git el fthe beR@flitarzBigedel £e$eIctedaésaoxﬁhaifH\ﬁle at 13ast ﬂi@%rs@@é?é‘k&%tddﬁ b acl aim
| wherein flrst contr ol 38 nprises a first pilot signal

conmuni cai’” E}ﬁéiﬁ a8 opyrgicaief g ﬂ@ﬁéﬁﬁ‘é fhe fﬁﬁd“-‘]?ﬂﬁ’i‘é‘r@aﬁa@ﬂ ‘dh'%&’@t‘i*a‘aé‘o ntrol

signal genehati@fedoanid 4 Bog t fFaGaRA¢hRAIkt signal generator for generating
a second pilot signal, the second pilot signal of the second target |evel.

4. The appar at:u s offheappharatus ofklsie] Whérbig tedBlitaiiR BT dainaR§oHSIFeRY data

\?\ﬁg}?;: rsletsﬁoe Rns?s tjflm;état:iﬁﬁfﬂ %r?ﬂt% oy Taltl?)rall tok‘ 8Q d—gtx ggrr?xglnunr}%\t/édnu%og ﬂxrc]a%% l\ggsr't 5‘16 ﬂrst
data channel, and wherein the second target level of the second control signal is directly
proportional, at least in a stepwise manner to the first selected data rate at which the data

communicated on at least the first data channel,

3. The apparatus of claim 1 wherein the first control signal comprises a first pilot
signal, communicated upon a first pilot channel, and wherein said second control signal
generator comprises a second pilot signal generator for generating a second pilot signal, the

second pilot signal of the second target level.

4. The apparatus of claim 3 wherein the radio communication system comprises a
cellular radio communication system having a network part, wherein the first communication
station comprises a mobile station operable in the cellular radio communication system, and said

second pilot signal generator is embodied at the mobile station.

5. The apparatus of claim 4 wherein the cellular radio communication system
comprises a multiple data rate, system in which the data communicated by the mobile station of
the at least the first selected data rate is selectably of the first data rate and at least a second data
rate and wherein the second target level is of a first value when the data is of the first data rate

and is of a second value when the data is of the second data rate.



station conprises a nobile station operable in the cellular radio

communi cation system and said second pilot signal generator is enbodied
at. the nobile station. 5. The apparatus of claim4 wherein the cellular
radi o comuni cati on system conprises a nultiple data rate, systemin which
the data communi cated by the nobile stat% n of the at least the first
selected data rate is selectably of the rst data rate and at |east a
second data rate and wherein the second target level is of a first val ue
when the data is of the first data rate and is of a second val ue when the

data is of the second data rate. 21 6. The apparatus of claim1 wherein
the at |east the filhgerngetu ofiplon Wwwhermindea 2 l9egs teofmidatacpre whishdprisses a

first dat@ofianesld Biplifds afivdt 3ita SRAGLEE. ﬂﬁﬁ &1d:AlQ8 e Q&d t Rash s@coﬁ@c ond

data channel at |east at a second selected data rate and erein the second
target | ef@p chapnelpileast atppecosd sdereddsiarnie pndswhpsein theseqond tpagab it velet whishonsi ve

to the atHe@aphd Edh&oﬁs?@ﬁﬂg 13 QGE RS B0/ tRL & 186t h UGl kRGed@iPrateSit

comuni cated gn the at | east the second data channel. 7. The apparat us of
cl ai m 6 whBickihs detgds @W@‘%@Mﬁ%@%@%ﬂéﬁ@@éﬁ%@s a reverse
fundanmental channel (R-F and, at Ieast a first reverse suppl enment al
channel (RS \m‘:é?@?ﬁ“’t" l‘?@"lf“m' s wheyein shetpdip pammurjpatiop systen drfinesy er se

f undanent akersdndelentaNMfiRE (R-FOB) BRI st a0t ReveRB SRR crkAPH SRS H-BeH], T St
reverse sugg{ﬂgg@ﬁt channel 8., The apparatus of claim 1l whereln t he first

trigger idata channel; comprises geapverss fundamental,chenmnsl, whereiiiles ssrandt he

second t r iggeHantLVRbprE@TRE fiBE%v@scxAESAflertl GRidhell 0- NOi se ratio, the second
signal -to-noise ratio selected responsive to the at |east the first :

sel ect ed dat a & at eThd app&mmhofémm Cahddeih SheTREMRLPeLRYQ dopridef L fint mé,rﬂﬁﬁ)t the
first data. ch&nnel at urcwglf claim1l wherein the at ast t he

The
first dat¥SEHaRA W@S’[ﬁ‘ﬂi‘r %¥§ ggef {CORBESES 2 FeeAntrienglite- %Pc‘sclr%t&’s €a second
dat a chamseedndaipgaivbacied ftib Bedtddrsdpohsivede thelaclegdt thtfirwhblefied &3 rafeiat Shicont r ol

si gnal |st eted during t a heflr t selected tinme period
conpri ses® gat%'c?rﬁ’wmvaéi’ t?%ﬁﬂ?‘"’rsbtg g’(ft‘i"ﬂé “ate the data upon the first
data channel , sand ere n th cond .t t he.second
control si gnalg' is targeted d?nél(ralg"gli'eé%n gﬁ%ﬁﬁ@“ ﬁﬁ?rﬁt%'f‘tgtc gl%‘@?‘éﬁs ne
peri.od. 1ffrst dﬁhe:happlamdmjsaso& sacbxai datOchatyet fidrwiekeén tha thisst tasget nehatwhial thd upon
erei.n the second

t he 'seco
target | enlgtsatﬂ%%ﬁgc’lggﬁect %J&e Fadu o %%/%?ﬁfm {‘71@'3{ SglgﬁtS%gmg gFré\é\fcgﬁlpP%ef & at which
t he dat a rogimadraivevequated tb mnummdaaa tbedatangpod altedfirsthianrchinnel, and wherein the

second target level at which the second control signal is targeted is targeted during the first

sclected time period.

10.  The apparatus of claim 9 wherein the data is communicated upon the second data
channel at a second selected rate and wherein the second target level is selected responsive to the

second selected rate at which the data is communicated upon the second data channel.

11.  The apparatus of claim 10 wherein the second target level is selected responsive
to the second selected rate at which the data is communicated upon the second data chammel

during a prior time period, the prior time period prior to the first selected time period.

12.  The apparatus of claim 1 wherein the second control signal generated by said

second control signal generator is unmodulated.

13.  The apparatus of claim 1 wherein the second control signal generated by said

second control signal generator is modulated by a known sequence.




11. The apparatus of claim 10 wherein the second target |evel is selected
responsive to the second selected rate at which the data i s conmuni cat ed
upon the second data channel during a prior tinme period, the prior tine
period. prior to the first selected time period. 12. The apparatus of claim
| wherein the second control signal gene5§ted by said second control

signal generator is umodul ated. 13. The“apparatus of claim1l wherein the
second control signal generated by said second control signal generator is
nodul ated by a known sequence. 22 14. In a nethod of comunicating in a

radi o communi cgti OE“ sg%ﬁgm}n which data js commynicated by a
first-comunichtiol? b AT ommpnicpiingp agadiq cammygation algRaD- vaiich dlpds at a

first s emﬁmdcastatb@z alfaét@omitfhnictionkiiatbn én dtiidadila KroHataQharile i dastiaba first
channel the first control signal targeted

commruni cat }ﬁ% a first g@cﬁi
at a fir sfc Tt gate gt gnd in chiadirs conteh g gnal isromaunicaled en & frst fapEoksbarsh, an
i Mpr ovenete figdt c@maseg@ﬁdtafgefedfaa@ﬁﬂs: therbtl 11 NiegRh ﬁ%s@écte?dhﬁze%h@d g@n the

at least the first dat nel , said net ri sing: selectin
second t aFgEevemsHAf a&leﬁ?ﬁﬂ%‘crﬁn Wa%rfﬂmg’“g’éct&‘fd’f&?% &P@"é}?&*t therfirgt d%§‘econd

control chaninsaidinfethod@6mpskiigar get | evel sel ected responsive to the at
iich the data is comuni cated on

| east the first selected dalacﬁ rate 131 I)‘{!/P\/n

the at |east the fPrefingapssorndiareridpvel afyrhichdp sendasespnd semtiohyzrahen 8 econd
control siqgaal comfol chanelCthe Edcohd ﬁ@eﬁeéeecdl@cédd@pbrﬁgresamé at IeRemakken of

sel ecting gep%r} t he secol &cﬁn <%'trol channel ‘]15 The- net hod of c|aim 14
wher ei n t IECtef fdaf et high Ahg data 18 syprcated pngthe af feast;thefirst data.chapmel; apdy t he
first cont roI si gn@dlec&emkcncﬁﬁ@thasefcbﬂcﬁdonmlIsighalﬁfglﬁhﬂctéﬂaﬁés%blectéd‘tﬁzrﬁg§aﬁd1d
control nal ¢ {[ge secon targf | ev o{ which is selected during said
oper at | on°p8 flgféf’esg FiHtg uRg gpnirgle E)‘H’& pilot signal. 16. The nethod of
claim15 Wneresn t1[l1&=.mbﬂxbeaﬁnalﬁmheuﬁlbfe&tmdﬂﬁﬁda@ﬁlﬂﬂ cEnSifREd SMSt pilee  first
dat a chan Eﬂ%ﬁﬁ | east a. se]cond ﬁ ?nnel V\/qlgrel the data

comuni ca G Rt contmel Siegal $AmpBriseR & AL Pilqt Sizngl send BTy of the
first sel si‘gtaEthed@doﬁd tapdeelenl df ¥hRR GoBkctsRHShE 84ld dgdraionlof b @ecilcorifised 1 t he

second tar lIeveI i sel ected during said operation of selecting is of a
val ue prg%dlfl PPYFE at least in a stepwise manner, with at which of the

b ot Y e e R T
wher ei n tfivet dfaiarchztnndmmd adlsassa gad datacthbdve] wlegan thelatatcoinunicated upon the
second data channel is at least selectably of the first selected data rate and a second selected data
rate and wherein the second target level selected during said operation of selecting is of a value
proportional, at least in a stepwise manner, with at which of the first selected data rate and the

second selected data-rate at which the data is communicated on the second data channel.

17. The method of claim 14 wherein the first control signal and the second control
~ signal are, at least during a selected interval, concurrently sent, and wherein the first and second
target levels, respectively, are of levels that permit coherent demodulation of the data

communicated on the at least the first data channel.

18.  The method of claim 14 wherein the at least the first data channel comprises the
first data channel and at least a second data channel, and wherein the second target level selected
during said operation of selecting is selected to permit coherent demodulation of the data

communicated on the second data channel.




signal are, at least during a selected interval, concurrently sent, and
wherein the first and second target |levels, respectively, are of |evels
that permt coherent denodul ation of the data comunicated on the at | east
the first data channel. 18. The nethod of claim 14 wherein the at |east the
first data channel conprises the first data channel and at |east a second
data channel, and wherein the second target |evel selected during said
operation of selecting is selected to permt coherent denodul ati on of the
data conmmuni cated on the second data channel. 23 19. The nethod of claim
18 wherein the _second target |l evel selected during said operation of
selecting is sefec ‘Elmthg‘ngﬁféar‘Wégt@eﬁH‘ttge %ﬂ‘l‘ﬂfﬁ‘igﬁ%ﬁ'\?@seﬁiﬁ?ﬁ depRe @i ond dat a
channel  operdtiog ofsefiingyis kd'cliéﬁﬁadp&bbrﬁdl,e td Hkﬁa gtﬁ:ﬁ?@ﬂca&édf@mpﬂ\&ﬁ&dncpddt@ihaﬁ&l Ej he
first selected t.inme. peri 20. .The nmethod of claim 14 erein the radio
conmuni ca?'f%’ﬁ aé’i?g"tté'ﬁ? %%'r?gwq’%%egogumﬁﬁf“ﬁd&“é” H’aﬁ‘%li‘isﬁe oled SPERFE whi ch t he
dat a conmuni c?toed Q‘Xe}nhtﬁoci(i){c?gi qgn‘;rmréi ctgti n stati on. of tt he at .| east the
first selected data s arac] e dim dRgel 1Bt PR SOPIFOFA PR YR FURRE 4t | east
a second ualtigle deatrge sysetmihevhichnhd dae eemanitatedbygiie fire vaehmasikaoh edtichiusfi ng
sai d opergaiian ect] s, of first..val ue when the data i t he
first dat %L F tg espéﬁﬁgll SSE?eg#eggans’ é%%‘ﬁagf’/"é?"é}’e"f eeﬁrs (gaéa ratﬁtagé f’t?eaéﬁa stcﬁ%’%dg cond
dat a r at erate2hd wherein tieedeband anrge davelsaicciad hoingsyid operatidnadl s¢gemdivig et affigst

vari abl e [ Q igcatjions, .the conmmunjcatiqgn s{ em ining a

f undanent %I%e%veh\?g ?hgéi a%ilgc?t%ﬂ%%rgtndr? %e%l Tats S%J]nls Og\f, (o ﬂndavaﬁbeb%eg %%’tdtﬁ A lf)‘%e%% muni cat es
a rever sesetandciatagatt.al pilot signal to facilitate denodul ation of the first
date communi cat ed upon a reverse fundanental data channel, an i nprovenent
of “apparat us 2br the orihbid mstuaication siysgem et plovided fongartbledlatalrate i on of second
data conuuni > nt-al hanngl., , sai par at us
conprising: ziﬁ %%@%?’gggg’lﬂgﬁ‘f“zﬁ%ﬁf‘%’%%gﬁqg?éﬁ‘g?‘gg“té%é‘%’aeﬁ‘% ﬁ%tr?%o |lgu8g'gt t he
mobi | e stwhithonmolyleisthtion earamuracatag p péverse fitndhmeitd! pilotssiigpaktb fgpditge at or f or

gener ati ng a8V ¢ Bk Ak Al ' uppl ement al
pi | ot cha_nnefi, the rﬂlg\?gggéﬁsupp%ﬁ@%@ﬁn%#%?Lgngﬁg{h%g%tgé?@aa% a

suppl emertrgfovethent nédpperaiug & theayaliile stahien Hufspllictieg tiehodvktinmel setadgeta | evel

sel ected 4 s Al .. A met hod for
facilitat iong etg%%lt Ot(l)](r)ii rg’fer%g{qgﬁr ec%l @%%&gﬁn%’es%@c%g?%%gmﬁpﬁ n froma

sendi ng station, t#esversssuppleroeniy pilstisipaligeneratoegsbodfed at the mobile station, said

reverse supplemental pilot signal generator for generating a reverse supplemental pilot signal
upon a reverse supplemental pilot channel, the reverse supplemental pilot signal targeted at a
supplemental channel target level, the supplemental channel target level selected responsive to a

data rate of the second data.

22. A method for facilitating detection of data received at a receiving station from a

sending station, the method comprising the steps of:

determining a rate at which data is to be transmitted on a supplemental chammel of
a radio communication channel;

determining a quantity of pilot channel power required by a receiver of said data
to estimate values of bits of said data transmitted at said data rate on said supplemental channel;

appending a supplemental pilot channel to a fundamental pilot channel of said
reverse link, said supplemental pilot channel comprising said quantity of power required by said

receiver of the data to estimate values of bits of the data; and




determning a rate at which data is to be transmtted on a suppl enent al
- channel of a radio comunication channel; determning a quantity of pil ot
channel power required by a receiver of said data to estinate val ues of
bits of said data transmtted at said data rate on said suppl enent al
channel ; appending a suppl enmental pilot _channel to a fundanental pil ot
channel of said reverse link, said suppl@%ental pi |l ot channel conpri sing
said quantity of power required by said receiver of the data to estinate
values of bits of the data; and 24 repeating the foregoing steps when the
rate at which data is to ge transmtted on- said reverse |ink changes. 23.
In a radi o communi CEREPEHS 1S OFSBAINE Steniivhen thednts af whighdainisite be Ensmifted on5 st
conmuni cakaidreves@linkadhaies.at | east a first data channel at |east at a first
selected data rate, an _inprovenent of apparatus for facilitating
communi cation of tKé dal’f'@HocHRmyRication systqmig whighgatajs pammenieaddly a fissti o
appar at us canimiitaAion ghatich BN IR b fisst GaakhA8 QY (8405t of Rkt sSIBb &L A ade, 4ENEr ati ng
a control .signal qu co nicati.on upon_a control channél, the _control
si gnal taF’é‘Eg‘éeH‘eﬁrto APRAGIPT agRiingonirainiqation o1 thgdataondhe deasithe fiysdatier | od
r esponsi v ehahfelshid appardteasuinpkitiagf i rst sel ected data rate at which the data
is conmmunicated on the, at | east trt1e first data channel . .
: a control signal generator for selectably generating a control signal for
communication upon a control channel, the control signal targeted at a target level at least during
a selected time period responsive to the at least the first selected data rate at which the data is

communicated on the at least the first data channel.




