07 DEC 2006 APPARATUS, AND AN ASSOCI ATED METHOD, FOR FACI LI TATI NG
COVMUNI CATI ONS | N A RADI O COVWLNI CATI ON SYSTEM THAT PROVI D3 FER ZD¥BA
COMMUNI CATI ONS AT MULTI PLE DATA RATES 5 The present invention rel ates
generally to a manner by which to facilitate comunications in a radio
communi cati on.systemthat provides for data 10 communi cations at nultiple
data rates, such as a CDVA 2000 cel lular communication systemthat

provi des for 1xEV-DV data communication services. Mre 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 communi cated. Wen the data rate at which data

is 15 comuni cajpPARATUN ASEAANIASSOXTED METHUD, FORPARPN GATING Ot her
control, si gnalcoMMURREA RGNS ROATESNENCOMIMUNIDANION. SYRaEMTeAThe pi | ot ,
or other contr ol pREVEHES FOR BATA COMMUNICLIYORSATMUDEIPIPHATAA © at whi ch

data is comuni cated, the need ot herwpaggeko sel ect a highest power |evel
corresponding to a hlghest data rate, best to ensure successful 20

comuni cation of the data, is obviated. By permitting operation at reduced
power |evels, |essened anbunts of power are consumed during

communi cations, and inproved system perfornmance and capacity are

perm tted. BACKGROUND OF THE | NVENTI ON Conmuni cation systens _are endem c in
modem soci ety. ConmheiPEREn! dyentiog relptesreneraliyifos maapnenty Whighyo (ailitdel types of

conmuni cati on RknfirE@SiohsSin b #4464 GhinYmic Bﬁ%@?ﬂm%&ﬂ%&léﬁtﬁﬁﬁa’tapn systemis used
by which to effectuate the comunication of the data. Due to advancenents

i n conmmuni ci&t i exmmEiestiensRy makiple dataatesy prel app COMMPI0CEYEN systens are
bei ng devel Opeawmrﬁlrﬁ&ﬂgﬁ'%}sféﬁitth@ﬂm%fﬁ§ RNANEIDNEER Amrhffefiondefvides t

conmmuni cation station a second comruni cati on station I nterconnected
by way of a coMetaHattistlagy, theprssspldnvention rglates t-apaiatys.and atpstagiatade fir st

conmuni cati on ﬁgﬂgd, Pk pfo%‘fd@g 4 ﬁﬁ)t,to%tﬁér control, signal, of levels related to the data
rates at which the data is communicated. When the data rate 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 level matched with the
data rate at which data is cormnunicatgd, 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 modem society. Communication

25 of data pursuant to many vatied types of communication services is régularly
needed. A communication system is used by which to effectuate the
communication of the data. Due to advancements in communication technclogies,
new types of communication systems are being developed.

A communication system includes at least a first communication station

30 é.nd a second cqnununication‘station mterconnected by way of a commmunication
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



a sending station, to the second communi cation station, referred to as a
recei ving 07 DEC 2006 2 station, by way of the communi cat i®nDESRRE . Dat a
that is to be coomunicated by the sending station is converted, if needed,
into a formto permt the data to be comrunicated upon the commrunication
channel. And, the receiving station detects the data comuni cated upon the
comuni cati on channel and recovers the 5 informational content thereof. A
radi o communi cation systemis a type of comrunication system In a radio
comuni cati on system a radio channel, defined upon a radio air interface,
forns the communi cati on channel interconnecting the sending and receiving
stations. Conventional w reline communication systens, in contrast, require

the 10 use of fia%&H by Way 61 thd@nERRRAGE HAfineEXDARHaNg tNRIBERANLE
comuni cations stations upon which to define the connunlcatlon channel . A

radi o conmuni c&t’ﬂ@rﬁ"%w&)’fsﬁw‘ﬂ’é@d VEnepdedsinton farn lggesnif the domtobsst to  a
wireline count gsRabkicatdd\ipbh fe chiimbimbitRhlcRMnAN And ORd RQYIRAS stadil S associ at ed
with a radio communi cation system are generally | ess than the costs

requi red to i ndetgets the data pemmwiisaisd ugor e cemipsRentian charndd paduscaversiimi cat i on
system And,s aifmaeHa8onat HIMhERSE ON System can be inplenented as a nmobile
comuni cation systemin which one or nore of the communication stations
oper abl e t herei n -i sApslihsomnpmicatigriystemys a peef copmupicatipmsiigténe.alniaon system i s
an exenpl ary tyﬁfo&&m&&s&a%omai& Qquﬁ@éﬁﬁaﬂa%ﬁﬁeﬁ%e%lm ar

communi cation systens have béen 1nstalled hr oughout significaht portion
of the popul at &Imsthegemppunication ghannel l%mr@om‘at@g thesapdingand wgedivinigevel s of

usage. A cel |l uk@fods a8hehGUraLiRSat LnsHt muni cati on
systemin which r%élo cgnnunlcatlons areéﬁﬁgﬁ% edlgy&%kmlgéﬁﬁﬁgflty of

nobi | e st at {%nyse of Sxeds wirsline counertions sxtending horwagn the communigations $tations
ef fect uabl e byuwlgéhtgla@ﬁmgomraﬁmmdgpbl | e stations are sonetines of

sizes to perm hei r _convenient carriage by users of the nobile stations.
A cel lul ar radi o cofdi cormuaivatignsiystemiprayidgs easionsaduentages infoontsast tact ur e

a wireline counterpart. Initial installation 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 infrastructure of the communication system.



that is installed throughout the geographical area that is enconpassed by
the comunication system Mbile stations operable in the GDEQ 2006
comuni cation 30 system comuni cate, by way of radio channels, with base
stations that formparts of the network infrastructure of the

comuni cati on system 07 DEC 2006 3 Base stations are fixed-site radio
transcei ver that transceive data with the nobile stations. The base
stations are installed at spaced-apart |ocations throughout the

geogr aphi cal area enconpassed by the communi cati on system Each of the
base stations defines a cell, formed of a portion of the geographical 5
area. A cellular communication systemis so-called because of the cells

that together defiBgetiifons BNATxPSitNaEB tRhscting 1PHBIGALLSRSKSt em  Wen a
nobi l e station |§ posjtigped within a cell defined by a base stati on,

conmuni cat i ons MPEC faiiens Jihe pasersiations papingtaligdah srerrd-agat ocaions i on t hat defi nes
the cell. Dueéughbif tﬂer%@%rhﬁhldﬂ)&hﬂ e-,rwn&ﬁssea bm'cbﬁnﬁhﬁaﬁo% sdj€ nobile

station mght 10 trave ween cel fined by different ones of the base

stations. Cont EAG thedasapptipesdefiness orlli armedof apprtipnoidhegsogmphienl pr ovi ded

through conmunigat i @amiaesnmehitatidh QERENTSS- cgﬁawﬁﬁkewaﬁ%@mtﬂ& ones of the
base stations defining the successive ones of the cells through which the

nobi | e st at i ontogstlerdislinethe ¢aygrese agpeldhe sommanisstion sysiemng of the base

stations, the nobi IWhési@hb&m,stam?rs%ﬁﬁonﬂeéwm&latcb@&aﬁew Dbdde bififorl" €2
encorrpassed by the conmuni cation system shal hi n communi cati on

proximty of aformeuteatigifarggcaeraly effschble W@W‘lﬁ%ﬁ“@éﬂ?‘ defipesgbaver ed si gnal s

need to be gengiiatad id Me BhEAGHILRLS of LRI MAith, 1 IR LMES Infin(™bi | € station
and a base station when the base "stations are suitably positioned at

sel ected spdcet@vebbaveaselidetned byidifigens pres of thebase sationsn Contitiethis bet ween the

successi ve bas @oxﬁhﬁﬁéaﬁ&% WRSItHE hoSiR Hdtioh %%roﬁ&ﬁ‘t’ﬁféﬂgﬁ%ﬁnﬂnﬂﬁlcélﬂohw
necessitating increases in the power levels at which t comruni cati on

signal s are tr@fhsipredugsg betrsen supesssivrnes pfdhashagnuations M@nnsrt@ gener ated are

al | generally @Jccésavemm@ftﬁacélﬁm ﬁmtﬁ@,ﬁ&lreaﬂh rﬁ@ re able to
be reused at different | ocations of the cellular nicati on system The
appropriate positioning of the base stations, the mobile stahon wherever

15 positioned within the area encompassed 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 cellular 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



25 frequency spectrumall ocated to a cellular comuni cation systemis
thereby efficiently utilized. A cellular communication sy{7%bBEICs2006
constructed, generally, to be operable pursuant to an operating
specification of a particular comunication standard. Successive
generations of comuni cation standards have been devel oped, and 30
operating specifications defining their operational paraneters have been
pronul gated. First-generation and second-generation cellular comunication
07 DEC 2006 4 systens have been depl oyed and have achi eved significant

| evel s of usage. Third- generation and successor-generation systens are
under goi ng devel opnent, standardization, and, at |least with respect to the

third-gener at i QpstésHa®8Been Beldyed knd KHD bONVENSignificaf e RIEITREAE Y Third-
third-generation ce]lular comruni cati on systemis a system that operates
pursuant to t h&RFERICEANGYCIFEIPL-GENSTAloR systegls @i Undergpiggdkelopment, oper at i ng

speci fication. sAnRlitaidhARd,elehdt with respaB b thEdini-Bhefish Sftems GRARSE r ucted in
conformty with the CDMA 2000 operating specification, provides for

packet - based d&eRlo¥ BB uni cati on services. 10 Various technol ogy proposals

by whi ch to ef f ect uahexdapary ibiradehdition ool ehthutlaion &fstddl 9B sflfthft rates in
a CDMA 2000 conmuni cation system have been = proposed. Igzg‘ttransmttl ng data
at hi gh data r &tabereratesprsuait tp heeRFRtDe grotesak sat faflein apPMA 2008 conmuni cat ed

in a given ti W%p&@tﬁg@@eciﬁ@ﬁﬁ‘onlﬁbmMoéelmﬁﬁﬁitﬁﬁ_s%ni{i ce is one such
proposal. And, the 15 1xEV-DO data conmuni cation service I's another such

proposal . Thes&owsrcted ip sopformiyatiihdhe GEMaA 2008 opsraipe seecifisptionyaroxigeuni cat i on

of data at any gfpasiRuessad dats@ndainfdislidefidegt €S. And, systens providing for
such communj cation services are sonetines referred to as_being nulti rate

comuni cati th syst el#Flousieriaiolosy sraRaAlshaTigh ta gtk comamnisationiof data to be
comuni cat ed apadkeita@fat high dth ratdd iR COMA bd08 commukieltdn sAG@ShAk et SO

sonetinmes referred to_as being nmulti rate, or, nmultiple, data rate systens.
proposed. By transmitting data at high data rates, increased amounts of data are
able to be communicated in a given time period.

The 1XEV-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 communication 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 rate, 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 1isused at the network infrastructure to assist in coherent demodulation of the data

communicated upon the data channel.



In the CDVA 2000 systemthat provides for nultiple data rate comunication
services, data that is to be communi cated is comuni cat ed 07 DE€] 208&d dat a
rates on reverse links. That is to say, data that is conmunicated by a 25
nobile station to a network portion of the communication systemis

commumi cated upon a reverse link channel at a selected data rate. A pilot
signal is also comrunicated by the nobile station to the network

i nfrastructure along with the conmunication of the data. The pil ot signal

I s conmuni cated upon a reverse pilot chsannel, and the data is conmmuni cated
upon a data channel. The pilot signal 30 is used at the network
Infrastructure to assist in coherent denodul ation of the data comunicated

upon the data channﬁicon%uaﬁti;czﬂﬂzﬁzo@syﬁwmmmhﬂml&ooo syst ens,
do not provide for high data rate

i.e., CDVA conmuni cafion t.ha
communi cat i ons Sﬁe"‘?ﬂ}f"t‘t g et %{a‘fl%%tla%éatt Rigcomppnigatiqug phmyltiplpdaiapl e, t he

pi | ot signal i$até!sftha'i amm&kgmhangem@m Wt sighaFie 8f HéebnsttIRalowlyP- Noi se ratio
(SNR) level (e. .receive §I|Ot (9 g\rﬁtg‘l to noise 5 ratio 3I’ilowever when

employed in a § Figal-tosRYs 1Ay "ﬁ‘ﬁ‘i (¢-Bpreseive pilo signal towgiseruni cat i ons,

such as | xEVs Dyatip ngWé&ﬂWh@@erﬁ@&%ﬂQ@&sysfcﬁﬁhath‘fdrHﬁlt@ﬂéjdatarr%e control
| npact the power control operation of the conmunicati on System

Convent i onal | y SOPREnMEHiRns, é‘é‘éllasé’FEYPé/ SompRmication servigen dast srbedilipg and a hi gh SNR

level to0 ensukde sone6BRphdttheRWELIbn S opaaLdH of thibofiRfudicationdydidngNest dat a
rate of the 10 multiple data rates. In_the event_ that data | S- comruni cat ed

at a data rat eCPW?P“?‘?HY’IWFI‘%?NQ]W@‘]%S@t‘é’s‘f‘“%h? @t ptathigh MR IevEl ot si gnal
is of a SNR |eﬁﬁénsﬁr?@ﬁccésﬁfuﬂé&ﬂﬁtﬁﬁcatt&mﬁﬁhéMat%i@&t bsia RRESRE The pilot

signal, durjng i mes, therefore, is of an _excessive power |evel.

Conmuni cat i H)n 5. I ﬂtarf‘ée‘t‘é}ﬂﬁ‘r’éﬂﬁ‘ Bapmpnicaipdatadpta satedatds sel v
affected. And, ld%?ﬂlaﬁ bR higheitlifa %It@'ﬂiegﬂﬂ %f@@t\tmeva tha? iRl Y Pover

supply, the battery power s stored energy at a rate
greater than tH4apt %Wﬁ‘ﬁhtsé“’ta‘g&uﬁ?dal“?l@aadB'é‘t&%lP h e therefase ispfiBR® provi ded

by whi ch bett egxdeSiveglofir eV, eatﬂaﬁmcdueﬂsérf&&aﬁc%m%&tmﬂaﬂat with the data

rate at which the data assocjiated therewith is
system is adversely affected. And, when the mobile station is powered by a

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



comuni cat ed, inproved system perfornmance woul d be possible. 20 It is in

i ght of this background information related to radio comf/PES 2006
systens capabl e of conmunicating data at nultiple data rates that the
significant inprovenents of the present invention have evol ved. SUMVARY OF
THE | NVENTI ON The present invention, accordingly, advantageously provides
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. gThrough 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
conmuni cat ed. ged e 168k at wiabiethapilovhdrGtheflgdngol, SigkaP¥Fiirsaf ed is 07 DEC
2006 6 changed, he | evel s at which the pilot, or other control, signal is
gener at ed cor?%ﬁﬂ%ﬂﬂ$q$¥°93§ﬁ%nges That is to say, through operatlon of an

enbodi ment of the PIIReRAd sa lm%ﬁ@iéﬁwoﬁbfan@:db%uneﬂtrof%*b%serﬁomr0| Si gnal
is of a level that is matcf‘{ data rate at which the data i's

communi cat ed. W@‘W@éﬁeﬁ‘ﬂ"r‘i’éﬁf\ﬂﬁhéréofl@%%%w oha lsve) Haasis matnhed with the|
correspondi ng fifa Aidt WhRRhelitads foRliBuriQteAN THE ﬁeeﬁH@l@ﬁﬁs%ft&'lselecFQmmm cation of
the data is obviated. eration is permtted, thereby, reduced power
level s. And, |bighesheayesigsehrogesgendingien hﬁhﬁtéﬁﬁmﬁnsﬁmﬁlwsﬁomm cation

operations, anghfRieiesloSUSERIE: BEVilted. ﬁloa ehﬁ‘i?té@ﬁﬁﬁ‘e@y at0 system
capacity are pernitted. \Wen inplenente 0, cellular

comuni cat i on S§eqed RPVFIAEVelsy Augs lepseped émo‘ﬂﬁ'&ﬁf ?fPBWEf %%O&Sqn?ﬂdé@méﬁ dat a
conmuni cat i oNSgontietication biteatidAd, Snd iBlpRVed H)éRin RAbSnaheL AB inkydE¥aDY

comuni catign service, extra pl|0t power on the reverse |ink is provided.
The existing ofyEleaGapRFik BEFFRIEHk | on defines, on the reverse link, 15
extendi ng from a noRhdimpictleh@intaCHNA Z@J@b%ﬂd‘iar'c%rﬂﬁiuﬁbﬁts}%&n Bt the

comuni cati on syste both a reverse fundanental channel and a reverse
provides for multiple data rates of data communications, such as the date rates

available in an 1XEV-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 channel.

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 signal 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 datais .



suppl ement al channel. The reverse suppl enental channel is provided, in
significant part, for the comunication of data pursuant td7aDECE2008/
comuni cation service. 20 A reverse pilot channel is also defined. The
pilot signal is sent by the nobile station on the reverse pilot channel
along-with data on the reverse fundanmental channel. Pursuant to operation
of an enbodi nent of the present invention, a reverse supplenental pilot
channel is also defined. And, the nobile station additionally, 25

sel ectably, sends a supplenental pilot g gnal thereon. The data
comuni cat ed upon the reverse fundanental channel is, for instance, of
constant, or varying anong a set of predefined |ow, data rates. The pil ot

signal sent on s&rﬁﬂ?dxﬁﬁ@f@é}se dﬁ%ﬁl&henﬁd]%ﬁﬁiﬂbi WPhof @leRalatsle bPAMDGPT 2 | evel,
preferably the smal | est p033| le level, to _permt coherent denDduIatlon of

the data commufPEERFEEREHIRN ée‘ﬁe@&é‘ipé’ée“??ﬂtaﬂmmfhﬁﬁi?él the pewrsdavel ofhe pi | ot

signal sent on geppIaNSEaS Bilct GizRA Q6 b5 fle el fe'ﬁféﬁt'a lot Shafiiel & POVer |evel
sel ect ed responsi v%ﬂto thg data rate_ at rvvﬁl ch upp ﬁ;al.ol ) 07c DEC 2006 7

sent upon the CRFEEPWnglyltehe find: whenthedaterate ofifs ﬁmﬁﬁgm@aW&M%HMQMOf the data

communi cat eds UMuﬁﬂ&én&Y%MI%W'tﬁ@?&&@hev@l@@ﬂﬁhtﬁe%@fsgh the power |evel
of the suppl enental @l | ot ;lw?nal he reverse supplenmental pil ot

channel is coftRRisRsAE pilgt siendd ient Argorresneadingly lovwy Ryfeduging tegfpomise  dat a

conmmuni cat ed Umglorftl{ehsﬁ?pﬁéiﬁma? ts mhﬁﬂﬂeldath%até%eés%a&@ﬁ%{alé evel at
whi ch the reverse supplenmenta ot sig IS sent is correspondingly

| ow. By reduci fy:thseopsileyels qfél%ﬁéqlhbﬁf‘g‘%aﬁé‘r%’ﬂﬁﬁ}eéﬂﬁthﬁlﬁl datgirptet ofghggnal when t he

data rate of tQfa 8R61QcomhescAat a\ﬂdsmeﬂepwuaﬁsﬁﬁssﬁﬁwme bﬁ%"slgﬁal%t the pilot
signals are matched with the data rates of I’ S comruni cat ed.

And, thereblf Prusidsyelsererding thf’fr?éh"éiaiedlee@ﬂﬁ?hﬂ%lﬂhﬂ? dfmoﬁ‘dmfheldé‘ael s
exceeding thos smﬁmhca%dqlpa@ﬁe?&eﬁ@hﬁaﬁm&a\r ahPsuf BRI @hRini1D foed Ab2

communi cat ed upon the reverse fundanmental and Supplenental channel s does
not occur. BaftEFyBasHaOVELIPBEHRRton AL the mobjle staiph Is@okunaedessarilys not

unnecessari | y c&ﬁmﬁm sighalknSiggOA kheGBR6 GY inBRrbd\Gidndill Berbdn it €1 f ace
ext endi ng between_t he,
mobile station and the network infrastructure is not unnecessarily high.

15 In one implementation, the pilot power level of the pilot signal 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 findamental
channél is independent of the rate in the reverse supplemental channe], That exira
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 contro] 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 fundamentat 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,



nobi | e station and the network infrastructure is not unnecessarily high. 15
In one inplenentation, the pilot power level of the pilot si%GREC 2€eG on
the reverse pilot channel is al ways of a | evel needed for the operation of
the reverse fundanmental channel. That is to say, the T/P ratio of the
reverse fundamental channel is independent of the rate in the reverse
suppl enental channel. That extra pilot power needed for operation of the
reverse suppl emental channel is provided 20 by the suppl enental pil ot
signal sent upon the reverse suppl enentgl 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 gicaBabik GRRRRIGLRA suﬁ%ﬂtemwp&ﬁerwﬁomv i€ pilot channel
and the reverse supplenental pilot channel. 25 In another inplenentation,
the nobile st afeRamsixe thetpto. JEths rvese pppiementahrhannclsequiseadditional pipignal  sent
upon the reverﬁ&yd@lmaamﬁ&mrﬂfelplloimefeﬁ%wd&mo%@ r&%;sle&l& ﬁﬁaglethgﬂ"t a sent

upon the reverse f'undament al channel s set accord feverse
suppl enent al cRsAFTESe spplemeatakpiiof Sl@abﬁmbﬁpc‘flﬂ&ﬁ@’eﬁ? smﬂeaiental channeliat a sent
during a prﬁcﬁ%ﬁgoPiMePﬁﬂ'oﬁﬂm,tﬁ%aﬁd?@onﬁﬁio‘%”ﬁaﬁ@ﬁée@éfrUCt ure is aware of
the data rate of 30 data communi cated during a prior time period, the
net wor k i nf r ast r uctRyFuagtdo ma#dgﬁwa%&méo@memwéﬂwe |rese Ivattionamanpenipon t he
reverse f U”da”?rﬁhaéd 5/ \AR0Ao fackihe sAFgGwA00roi DSVAEL IS ! Tast T uCt ur e
adj usts the ou Ioop power contro set point responsive thereto. |If the
reverse suppl efhengeAt comBEpeitionsf date dying gprretioneé fhegppunicaionsysteni.n addi ti on
to the pilot ppwaE uﬂﬁl&ﬁeﬂﬁﬂmqae)@&shﬁ‘eni Ef‘/tﬁéﬁxﬁ)ti:@férafce AN & aye @hﬁ“ the

p

reverse suppl errent al signal sent upon the reverse su enent al
channel 5 il udwgetign fagian, cansgrvatipepower levebselingiduriesate spdpewert hat i s
needed. PUfSUa&ﬁm&lQraﬁﬁn&ijﬂb ovid! ARITRPSHoMR impRimehfor ERSGMAL | Nvention, a
manner is prOV| ded by which to facilitate stpabllng power control in t he-
event of a dati@dicaiions argReavisled.of conmuni cation of data during operation of

the cormmuni cation 3y @#e&Mnd oftier 5&9&@ m}ew%ﬁat&nmdtap%sﬁahm&%% of the

pilot reference level is delayed. In 10 anot her enent at1 on

conservati ve pREVided (s radia eqryguningHenystert gh@_ﬁdlop‘gmgmmcanon system

15 provides 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 a 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 obfained 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.




control transition is provided. And, in another inplenentation, fast rate

i ndications are provided. In these and other aspects, thercdDDEC 20Q&r at us,
and an associated nmethod, is provided for a radio comunicati on system
The radi o communi cation system 15 provides for the conmuni cation of data
by a first communication station on at least a first data channel, at |east
at a first selected data rate. A first control signal is conmmunicated upon
a first control channel in which the first control signal is targeted at a
first trigger level during at |least a figrst selected tine period.

Conmmuni cation 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 foBRIEFDRSCHALTION OIPPIE DIEERINEsCONtrol channel . The
second control signal is _targeted at a second target I|evel. The second

target level is selldgyedifusgperaigeiony blockdiagamofa sadia semnpunicgtions el ect ed

data rate at W@ysfehl6ﬂeﬁbté%umtmraﬂwaﬁﬁﬁt%@tmrésgﬁuﬂlenudneast the first data
channel . 25 A nore conpl éte appreciation of the present invention and the

scope thereof can Hi@meBillsHees wrﬁﬁﬁsep%onazfébﬁfﬁlamswg betwasi thgéata vvhl ch are
briefly summ&%ﬂa&@@é&m&&@m&gbﬁ ﬁ%r%u@c@}rﬁhthleﬂdgg;ﬁ%ﬁeﬁ t he
e append

presently-preferred enbodinments of the invention ed cl ai ns.
07 DEC 2006 9amrtharovseisess pipiloksigxalsmegt oprevprsiptangreversel i | | ustrates a

functional bl oglepRineatbBiloPhafndifiiify GRMEURNbER MEdin) mRGHabl e pursuant

to an enbodi ment” of the present |nvent| on. Figure 2 i1llustrates a
representati onig$ntioke el ati onshi p between the data 5 rates of data

conmuni cat ed upon rﬁ%«ﬁé§ﬁ1uﬁw&%%ﬁaﬁhta@dadsﬁnmbﬁzﬁﬁ%% fﬁgﬁgﬁ'a&’m and the

power |levels of pilo nal s sent on reverse pilot an rse
suppl enent al? prepmena%m harelptipnship bspermdatarates ot whicheditpodi nent of t he

present | nVenEdnﬁﬁunJi&eﬁ%h@cv%rsbﬁlhlk'élﬁﬁﬁﬁd%&&@&%ﬁ%@éﬂ?&l's@ﬂals simlar to that
shown in Figure 2, also 10 representative of atronshi p between data
rates at whi Chgqggqaggd jog reverse pilot and supplemental pilot channels, here pursuant to

operation of another embodiment of the present invention.
Figure 4 illustrates a representation of an exemplary power control
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 &

20 pilot signal generated upon a reverse pilot channel pursuant to operation of an
embodiment of the present invention.

Figure 6 illustrates a timing diagram 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 charmel! generated pursuant to operation of an embodiment of the
present invention.

DETAILED OF THE DESCRIPTION

Referring first to Figure 1, a radic 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



communi cated on reverse |link channels and power |evels of pilot signals
generated on reverse pilot and suppl enental pilot channel s,0hREE 2006 uant
to operation of another enbodi nent of the present invention. Figure 4
illustrates a representation of an exenplary power control 15 subchannel
structure of the reverse pilot and suppl enental pilot channels defined
pursuant to an enbodi nent of the present invention. Figure 5 illustrates a
representation, simlar to those shown in Figures 2-3, here showi ng the
rel ati onship between the data rates at which data is conmuni cated 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 themIKIEARAEystdY Rikh #Multifie dbta @atbcdrhmifidatioh §3ted i WHicRY di agram
representing the timng relationship of Hfée request and grant scheduling
pursuant to op&rtafsemrBnicaRd.sakephlnaselge waﬁwééehlfalwﬁfgémaram 25 Figure

7 illustrates auéwiblaftithel.i Mihdkehiayaamemaichin, BF csriheilMei cati ons on  a
reverse pilot channel generated pursuant to operation of an enbodi nent of

the present i P fogpsa SRV} 2EOY celuler cpmpypieatiop yste thafREovides &1 i r st t o

Figure 1, a §adiEveoneostheadationsesyisds Chat 51oWY, AGhosRapay ¥ at 10, provides
for radi o communications, in a mylti-user environnent, "with nobile

stations, of wHURFMENEoRIEs pmmynigationsysiomjiscomplianisesnerglly, with thene 07 DEC 2006

10 comuni cat i eﬁbre&mgtp_ﬁmcfogrs@ﬁfoahm&étmmo@xﬁwma%?i cation systemin
-which data is communi cated, selectably at a selected data rate of a

plurality of sHSHE#®N- al|owabl e data rates. In the exenplary

| npl ement ati on, t hemeQpRHRLS it tese MR B REFowdveDMRAAOR: &&li4 Ul ar
communi cati gn s%st emthat provides for 5 1xEV-DV communi catjon services.

That is to Kayohfiivesel Sulniedas commppisionsyiten, Whilkshe Sliatitgcat i on system
i s conpliant, a&bestdhloyopstition of MRicudPRodincRE of iHRHREEM: hivaRtion iiRillHe I N the

CDMA 2000/ 1XEV- DV _oper.ati ng . o
described with respeéct to their implementation in a CDMA 2000 cellular
communication system that provides for 1XEV-DV data communications, the
teachings of the present invention are analogously applicable to other types of

15 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
operable therein. Forward link channels are defined upon forward links extending

20 from the nefwork 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 upor the forward
and reverse link channels.

25 The operating specification pursuant to which the communication system
1s 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



specification. The teachings of the present invention, are, however,
amenabl e for use in 10 other types of nulti rate data comB/nPE& 2006
systens. Wiile the followi ng description of operation of various

enbodi ments of the present invention shall be described with respect to
their -inpl ementation in a CDVA 2000 cel lular communication systemt hat
provi des for 1xEV-DV data conmuni cations, the teachings of the present

i nvention are anal ogously applicable to other types of 15 commrunication
systens. Two-way comruni cation of data petween a nobile station and a
network part of the communication systemis provided. Aradio air
Interface is defined between the network part of the comrunication system

and nobil e sta&ﬁ&mre?&@m%@re%}%ﬁh&meﬁerm&lhﬂonlsvhfda@améS are defined
upon forward |inks extendin 0 fromthe network part to the nobile

stations. And, comypieaed hyrﬂke rehilstatian b2 to theshyaieprrigfdhe qompannisetion nk s

ext endi ng fromydhe, BRPhb ErsW 86 is%ﬁes&aaﬁda%fa%mé Jﬁpﬂ@xﬁéntal%mﬁ?l% on

comuni cation s stem Both control information and data traf 8

conmuni cat ed behigh &nffickateiealipmormpaicated hrithe mobilptation t%ﬂla!l?tmé{m_ﬁon t he
forward —and; r gyps Seridularly, GORVGE s%ppl&ﬁcﬁm%hﬁﬂ@lﬁé‘één&gn%ﬁﬂ&béh t1on pursuant
to which the communi cati On system "1s constructed ein | i ance
defines vari oushishin sommupirgted xEX-L2Y) dutn et any ghomious selected dataratrsaible r ever se
links. O si gnaﬁth&@éagﬁwmeh@emwwumcam@dﬂ%&%&?&@ plégBf@AL i On, in the
exenpl ary inplenentation, a reverse fundanent al channe? (R~ FCH) and a
reverse suppl efiEelis syspepiibls o @RupGlpngese def i ned upon V\/m ch to 30

comuni cate, from ayfRii Lust AbdnRN st RARRIN Mol link ! iRfulis dat a,
comuni cat ed pursuant to effectuation of a data conmunication service. The
07 DEC 200610 13amenssighe qontrekahpnngls ig areveree piloyehanncl (RyRERaprgsentesidnnel upon
whi ch data is ﬂﬁgﬁmaaacmrﬁ&nmaﬁaﬁbm&aeﬂt%f&aa&gsaﬂnMnkﬁ ah*a&dlﬂ&ﬁ}we fa rk part of

t he conmuni cati on system and the arrow IS rep resentativ a reverse

suppl enment al cAheARRb| 3 rayREss supifimesatal pléﬁﬁh%mddRaSPl%H)as defingdrFherrevesseed by t he
mobi l e stati 0nstBleﬁa@ﬁal’}ﬁlBMafﬁePﬁrrépresented in the Figure by the arrow 22. And,

forward link channels, both traffic and controf channels, 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.



5 More particularly, the reverse supplenental channel is generally utilized
upon which to communi cate 1xEV-DV data at any of various ¥ PECed0@t a
rates. The data rates at which the data is conmuni cated upon the reverse
suppl emental channel is susceptible to abrupt changes. Various control
channel s are also defined on the reverse link. Included 10 anongst the
control channels is a reverse pilot channel (R-PICH), represented by the
arrow 22. Pursuant to an enbodi ment of the present invention, an additional
channel, a reverse supplenental pilot cimnnel (R-SPICH) is defined. The
reverse supplenmental pilot channel is represented in the Figure by the
arrow 22. And, forward link channels, both traffic and control channels,

are represent eq dofredpbfiiehbndde QUINEAZAY cdupRd & thoWickE dathherwaal Wik K
i nfrastructure of thﬁ coqyunication_sxften1is,here shown to include a base
station 34. ThEOTFRWLE IPFeIRTPIEPIRINE Of 3 cQmupicgiion node thas forms anoy

transcei vi ng daltinatieired, beukiafwakingtidh, sRMA SRAMuhRi e RANER vbAef | ned upon
the radio air interface extending between the network part and the nobile

stations of 20S@#® 12 PULS FigfiPns g tefephpnic siatiopand & sontend peyver assiellnent at i on,

the base staf i efemphRfbficoReddiwhithithe dofredpofdelfndde BdfredbMbiiean. _
mul ti pl e-access) caonmuni cati on tﬁé:{]agrre The base station further includes

circuitry and el enefdrous glementy of; efigtion 34 prsalsp represented jafigese bower cont r ol

functions that Heryae fi6ktithd Bhnsafit i GOAd eid reBEREERER Porlibid 43Gn@PLr ati on of the
comruni cati on syste 25 The bagse station 34 forns a portion of a radio

access network Y6y agsrshowm e Thedfaphend tgusmit and recive pOrSARARCEREN on system

The radi o accesmctivab ¥Wehlis 8)-5hversion i@ naoRvGors t@pdcavelf, Qpdratnt 7 (BSC) 36
to which the base station 34 is ‘goupl ed. . The base station controller

oper at es, atfongean Itk 1scqmpmygicated upag the ragio alg s aes. chhedront 9d hase stati on

34, as wel | asrftibhedirchiagofiiontid Rifled @ addioabr nde HASMI-8PncHedltioON control | er
i s coupl ed. Thf radi o acces work is here shown to be coupled to a

S e
packet data ne %)ﬁﬂt‘mﬂ)ﬁsﬁ’,“gﬁé‘? geopder {xggunied tg 2 dame vegr rete@BR)40. 07 DEC
2006 12 A COr EEfaRRS& NThe WiBatheSh afPs59 cpeafRipbehdicidnb 6 RACK&Ivegat a

net wor k. The co . . .
by the front end receive circuitry to generate estimates of signal to noise ratios and

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 ofatarget 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 facilitate 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




correspondent node is representative of a communication node that forns an
ultimate source, or ultimte destination, of data comuni cAEDEM 2008 he
nobile station 12. A conputer station, a telephonic station, and a content
server are all 5 exenplary of devices of which the correspondent node can
be conprised. Various elenents of the base station 34 are al so represented
in Figure 1. Here, the front end transmt and front end receive circuit
portions 48 and 52, respectively, are shown. The front end transmt and
receive portions perform functions sucfyas up-conversion and

down- conver si on, respectively, operations 10 upon data that is comruni cated
upon the radio air interface. The front end receive circuitry portion is
coupl ed to a dQuQURS at WRELR: ParSl SRARs sd) aﬂ@itsg&”feﬁﬁ%bﬁ m@ﬁﬁﬁ rf St mator 56.
And, the decoder Is coupled to a frame error E est’i mtor 58. The
estimators 56 &vyemignglydthepewesiypl 4t ihick Seipdeisiggal 16@@&%@@@&/@@ by the
front end receb&ﬁer%vﬁpdéh%p\én&lag&%ﬁﬁeﬁle@ﬁ?&qﬁﬁé@&tﬁgfﬁhgg@l to noise ratios

and 15 frane error rates of cations provid Val ues
represent at i ve2@pciatpwithedsts samraunicsied ana kighasypossibie data ratm tWhensigtagn t he | i ne

62 are prowsﬂegoaamﬁca@éarg@aaas% leQQhan%%ié?tltph%?olléM%%e ggd.,éfe of the

estimates generated by the estinmator provided to an
outer | oop powvelobthepipt signahippenepepsary. The el enents 6 6and 74 form

portions of the transghbodahat br @E Je&ﬁtaaaﬁ%éﬁﬂﬂn%ag&étaé UweO Of a target

frame error rate (TG FER) 75 is a rovi ut ér loop power
control el emengenplly #f2, @H@@Fedlaé@pblde@PﬂseWh pothe mlobitastation d2.nhea val ue t hat
is applied toulifng HRAEA Qeofifilof BFother CHIRA' T i ded to

t he front tra?lésﬂahﬁ circuitry 4 10If>ower rcontrofﬁﬁg%@tgﬁuate rough the
cormmuni cat i Bh gmerator generates|aindlot signakef apowerrlevel wapensineli thadata iatest r uct t he
mobi | e st ati ong8gh ifa BleodRbicaed Fnob BVl cate data
on the reverse data iElzhaﬁnel (R F@D&@ 0 mannlﬁ% %P%r%/é)so Y, 6| | ot

signal s are cofhspl c@t@d“ﬂlﬂ}@%ﬁt’mrﬁwglm@m lsolnmpé\ﬂ#tabllkmﬂm e coherent
demodul ati on Ofyibeqtifibas, &@mﬁigﬁﬁtﬁﬁo&{ﬁﬁfhﬁﬂ%&vﬁk{&fu@&he @ channel s. The

pilot signal is of an adequate ower |eve ermt nf or mat i onal
content of thepﬁﬁ%e%@ﬁméwwewbvh@ﬁmw* eTigtllahtrﬂbnn ofthe dnte 88 net wor k

i nfrastructyr e,aaeRYRl Ghyis tcan}asmxaﬁ&fm%mﬁ%awmﬂ} ¢ direct

rel ationship between t he power |eve ot signal nust be sent
and t he supplemental channei is provided to the second pilot s1gnal 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 mobile
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, corresponding 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



- 07 DEC 2006 13 data rate at which the traffic data is sent, and its effect
upon power control, conventionally the power |evel at whi 7 PEE 2006t
signal is sent is set to be of a power |evel corresponding to the power

| evel required of the pilot signal associated with data comunicated at a
hi ghest possible data rate. Wen data is 5 communicated at- a data rate |ess
than the highest possible data rate, the power |evel of the pilot signal

i s unnecessary. An enbodi nent of the present invention conprises apparatus,
shown generally at 82, enbodied at nobi4 e stations, such as the nobile
station 12. The apparatus includes a second pilot, or other control,

signal generator 84. The signal 10 generator generates a pilot signal of a

power |evel res@ensfimdarhétdl beandat Thdt #i16 st the W Bl BfthérevdrsLOMUNI cat ed by

the nmobil e statiaqn upgn the reverse syppl emeptal channel. In one
i npl ement at i on; ?@e‘g‘? channeliigindgpe ‘g’“{f#ﬁ@dﬁaf reverse spRkmentilp| enent at i ons,

the pilot signghanhd. Thesddaionsh gyt PweM@iis SRALIEBESerafidn & the reverse
pseudodet erm nati ye se encg or b ﬁ(ﬁ:mher val ues. The .indication of the
data rate 15 af ta ‘ﬂ’ém?f {Gyispgov the suppiegnepip] pilobsigpabsanieondbat i on upon

reverse suppl esweRé flppRiemeRlilot Shafiep 2h dWed dotéohal 25 86 B0 shlidtastSi gnal
generator by way of the Ii_fne 86. The indication is here represented to be

provi ded by a 83YS ceytnl Seripmed bpsse gronpilot sighelsisent op thegeverse PMai n, t oget her

with the transghsndohlstbriup¥n Bith tHaeeveRBpilld chanhalah@the si¥ptbmehi6pifei gnal for ned,
or caused to be nﬁrned, by the second control 20 signal generator is
comuni cat ed bERHEE K EvesesEpRlepaptabpilat feanatlni | e station. As the data

rate Ichanges, ttheggﬁ\tﬁwk@dﬁlaai;ﬁflefa%pﬁﬂﬁﬁrﬂ i.@,ﬁ?llrl]enﬁﬁébdltarﬁﬂfgﬂﬁhcﬁt?% med by the
si gnal generatqr correspondi ngl y. changes, ereby matchin e power
| evel of t sﬁﬁmcowwnwetﬁgo the PP’&’("@“ti‘)lf"%?’H‘é] changes.jthe pilot sienphsget | s

comuni cat ed. fjdaUkerevertd Jildbétamict ’ tRAndhRIAARS & vakt RRESIE pAveP LIy data rates
of data 25 commrunicate on the reverse fundanental channel 14 and the

d
reverse suppl EANSHTE theR op$t the comgucation ekthg datg pibe fevelses or ot her

time periods. fuiinent®eliR660THE HvePRVE lof 1h8 V§Jpfenithtalblick Bgi et upahgnal s are
sent upon the reverse pilot channel 22 and reverse suppl enental pil ot

channel 24 pur@géqﬁfprsgwp}g@entalchannelissettobe:
15

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 Ioop 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



ration of an enbodi nent of the present invention are also represented. In
this 30 inplementation, the power |evel of the pilot signal0%&BRC BYO§ he
nobil e station upon the reverse pilot channel 24 is of a pilot power |evel
needed for operation of the 07 DEC 2006 14 reverse fundanmental channel.
That i's to say, the T/P ratio of the reverse fundanental channel is

I ndependent of the rate of the reverse supplenental channel. The
additional pilot power that is needed for operation of the reverse

suppl enental channel 16 is provided by {fie suppl emental pilot signal sent
on the 5 reverse suppl enental pilot channel 24. \Wen detected at the base
station, fast power control is perfornmed based upon pilot signals sent on
the reverse pilefifo of tasViak f@RkdentR chaARANIPRER b & HEYSL S8 ileYPataChannel and
t he suppl enental pilot _signal sent uPon t he reverse suppl enmental pil ot
channel . I n thé&EpERcasd ywop thegeverse sinplegsatabgtnpe] inja previougjfawmet Asthdat a rate

at which the 3Gedfition kifows ARDURIGETAE AR dfcorttRRGRB DA mERQAE! changes,
the pilot signal sent _upon the reverse pilot channel 1s transmtted at a

| onest possi bl Eupteptal dpanel dyrig thegaier Bme frme.thecbapesiation whn krovesiof t he
conmuni cat i of g{e&ﬂ&tdﬁtﬁﬁ@ﬂf&@&mwo\ﬁﬁ:?@ﬁcateﬁlaﬁaﬁﬂﬂe%@ﬂsefaﬂé’aﬂ{éﬁial The power
na

| evel of the supplenental pilot sig sent upon_ the reverse suppl enent al

channel is set changi@nd adjuss the putes logpingiver coptploptroint asperdingly I6he 0 | _
O*R-PICH If tcﬁ?enﬂe?e;\rﬁ@éubﬂeﬂénctﬁl Qtﬁahnhé]‘f&{u?r'és SIdRRLA TN RlvelhaNel i s defined

to be the ratio of the power | e reverse supplemental channel to the
power of the 20T¥iabPhEErTRsePilgt ghanped durngthe cyresnt timmfiares, thesevershe rever se

suppl enent al  pillemesaPAREhankdI Bhsidt6 c«lﬂlﬁuﬁi@été 9s®51eh9ﬁag@¥ﬁgﬁﬁn§upp' enent al

channel is set to ,a value of a nomnal attributée gain e rate that is
current |y udbdpropdgghe sxeapRiterwast ed. And, as the T/P ratio of the reverse

fundarrental _channel s inilaRSRAEA theYonkd\onk8i1Bop 1 hofiiplRHR LB e SuPP! erent al
channel, the power control loop is e(r?(c)t di élturb%pd1 b‘§/ t he 25 gatg rat e change

in the reverse d%tﬁlf)’*fﬂ cargerof fheapvsrpg eypplemental channel. But, the power control loop
is relatively undisturbed by the rate change in that the base station is aware of how

to adjust the outer loop power control set point at each frame boundary. In this
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
reverse 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, Ws.¥ can be assigned to the reverse supplemental
pilot chamnel. 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



Figure 3 illustrates again the rel ationships between the data rates of the
data communi cated upon the reverse fundamental and suppl emeéht BECcB@fhel s 14
and 16 and the power |evels of the pilot signals upon reverse pilot channel
and reverse supplenental pilot channel 22 and 24 during successive tine
frames. In 30 this inplenentation, the power |evel of the pilot signal sent
by the nobile station sent on the reverse pilot channel is set by the
nobil e station. And, hence, the T/P 07 DEC 2006 15 ratio of the reverse
fundamental channel, all according to tte data rate of the data
comuni cat ed upon the reverse suppl enental channel in a previous frame. As
the base station knows also the data rate of the data comruni cated upon

the reverse supplthemendralpilotvhanel. Buki igpidnitafion, Gie referdicd 16785 thé he base
station al so kn.ms.on.ﬁiihe %Hrrent T/ P rg%éo(ﬁf t he dat a, communi cat ed upon
the reverse fuRtRlfisAl 4 delaypdfoflaying a data st changs of the sommuniceling dawer cont r ol

set point accogsthm@lidatedlubor A€ dats thidhBEls. AtGines 96, telNtrasip Hoder soRasNEl
requi res additional ,Ei I.oéi %ﬁ?r t han . provi dggjﬁon t he reverse pilot channel
during the cur FERPIGIS pindicaledby the,epnosipe praws. Jhis iy BaeNYLFoRiol 8 channel s

used to conmRINp&iatRioRtoL e CRARabRlataioh@iunfhigd@donitit revdPscRupplékigtad he extra
p i s not independent of

power. In this jnplenentation, the power control |o

the data rate® gBtpe idr%g’lﬁél@téi’@ °é%?)?ﬁt9e‘??&ﬁ“é‘}°aﬁ&?ﬂi’éb‘?m§?ﬁ? t he power
control | oop E@pfe?xbiﬁtﬂicﬁﬁinﬂ iHEteksed. m'iﬁedubaeﬁh&ahémwahamqmjnm%&at the base
station is aware of how to adjust the outer ] oop power control set point
at each frame B’E‘J‘Bﬁd%‘?‘lﬁhe{eﬁ‘?‘?rﬁ? ESS%F%‘H’@F%‘&%WEQ@HPW%QPW%M i's
provi ded for umpbﬁ@g&m‘iaa@ﬁstécpmrmguﬁs'subgeqmﬁ@hepaion,hse@iah@tofaiegnal sent on

the reverse, pil ot channel | eperally of a relatively high power. Hence,

the power cdntFe¥es @is‘fi’ﬂg"@i]wtbﬁ%gersqW‘%@&?@Bﬂ‘ﬁ@@‘&ﬁnﬂ-y accur at e.

Figure 4 ill ushtfihes Rihedits eREHRIAS RNconGNONAtcd QP thS JeVerdd 102, of exenplary
e reverse, pilot _channel 22 and

t2 gepO\rAg\r/enggt ;%Bém%g% ﬁsé%i%léﬁ%%ﬁe&n%;wweﬂgmt fotieg 114y hgpilgthe reverse
pi | ot channel jp&werisQighiBddjdted Ard] & indiedtéd 20 the it 106, (e RN WP stfpoikd 52 chi ps
and a 384 chi pi-s lagat]u? }nﬁicated by the opposing arrows.
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 data rate and the old data rate. During this frame, the power level of the reverse
supplemental 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 level 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




reverse power control subchannel 106. Simlarly, the reverse suppl enental
pilot channel 24 is also formatted to include a first portQ7oPE§8@Qﬁ a
1152 chip length 25 and a 384 chip length portion 112 form ng the reverse
pil ot control subchannel values. A code, for exanple, WBzs' can be
assigned to the reverse supplenental pilot channel. Backward conpatibility
is preserved through use of this type of structure. Figure 5 illustrates a
representation of the relationship between the data 30 rates at which
conmmruni cation data i s comuni cated uponit he reverse fundanental and

suppl enental channels 14 and 16 and the power |evel of the pilot signal
sent 07 DEC 2006 16 upon the reverse pilot channel. In this

i npl enent at i onT/R fgo sRhefeasefuhénaintabéhatdebis agubted acsorgglo he milBipiy ed
following a data rate change of the co ni cation data, cQ i cated upon
the data channé“?ll .e,&f‘mt"?ﬁ’ﬁ Fyhataryie %’L}Eg#as? %%k?np © ingjfatordn eg&t point is
as indicated bfraﬁabﬁ)nawn@&hf'ﬂ@t@rafwnazgefm@ivig& Tmammh fon @RF%Y Abs selt 5 poi Int
prior to a rate chapge ata co nj cated upon the reverse suppl ementa
channel . At ti 0“216&?“{\21@“8‘51‘@3%%&Pﬁ?%sedtég%f‘%d&m ?}'é?"&??upon t he
reverse suppl eseéicattrol iaesheld to e iims GSset ditérochRweedonisishitdhglgdrart of a
subsequent tine fr%me. And, thereafter, during a subsequent tinme frane,

the pilot poweflXfH 9HAIAS | oop set point is adjusted. During this
subsequent time perrigde 6lilnRraeddatetryquedts 118erattQrantvien sidravaglanent al  channel

and the reverse s | e ntaL ha |l s maintained. At ti 112, the data
rate of the datg‘éi’p@g"%%%% Sﬁﬁgﬁf?‘%‘g pesratonof anembadapsphetihe channel again
changes. And, sptéemeRivétibn.t Th this ipldrhéntatioh&lafirhte thanp@\wad pbwerdgal N adj ust ed.
And, as ind ca}q&d at the tdérre 116, .t hI%Jout er }Iﬁ]g&g set, poipt is again
i ndi cated by’ t AUUYBHYS FHLAGHSFBRE o s 1R ARt ACt Mads 1oPeting fufienamittlowi ng t he
data rate changgitate dathant niiibtiplOéhantte] adhEEHE@NEAnsDAll B PecRbiarietel S perforned at
the mobile station, The, T/P rogtcjaﬁdgf 6 th. r evt%r e f uc@daﬁﬁnt al channel is
mai nt ai ned. An8PSEHRE SPEFISCAUAT RE00 SVidu ?EIEPKJ‘B‘F fEhDaFTteRENnel i s
adj ust ed accor gite) ghelbaselshfion aiunal thedbbileBtation @aiafsotif atlalh@hedteae data rate plus
the difference pet ealthe_ i | ot ref%lsnce | eyel and the new .
aliowed by the previous rate grant. , the outer loop power control threshold is
15  set accordingly.
| 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 Iis less
than or equal to Rate_grant_I. Because the base station does not know the data
20 rate of the data communicated upon the reverse supplemental channel until the
rate indicator is received correctly, the base station assumes the current rate,
Rate ] 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 implementation 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 perfods within a time frame, each defining a

power control group 128.



20 data rate and the old data rate. During this frane, the power |evel of
the reverse supplenmental channel is set according to the n@{HDES 800&ut the
target received SNR of the reverse pilot channel and reverse fundanenta
channel are nmaintained at the same level as in the prior frame. And, at

t he base station, as the base station is unaware of the rate change of the
data communi cat ed upon the reverse 25 suppl enental channel, the base
station power control actions continue as is no rate change has occurred.
During the second tine frames, conmencing at the tine 110, follow ng the
data rate change, the nobile station adjusts the power |evel of the pilot
signal by the difference between the pilot reference |level of the new data

rate and the old SOTHaéeaoﬂdehts@lendeﬁstuh@mb keversd $ifdt dddreld@de foldhalddf T EVverse
suppl emental channel is igg acc?rdlng t.0 the nomnal attribute gain
of the new dat &% a%rsewrc ‘}‘l’é’ Iapeel ngether with apysricfpst sateindicationr ever se

f undanent al chawmhmmm%sﬁ#%me@mﬂ% il @niBdintnPbBhe mB2fANel  gai n of
the new data rate. /At the_ base station, the rate indicator in the first

frame f.ol | owi ndPYeRERTyAnd, the fhird serasnge iHustratesths spuefse piokchonmah the rayarssn t her eby

has know edge faf ratdiadibfitn daticBarnel d re¥Bds pd ﬁb?c&ﬁ%?su%&lﬁhhé? efiiidj usts the
outer loop 5 power .control, threshold tg the initial target outer |oop power

control thresh8P§UEH to qpREtionol sather embpdiment;of the@regent invgationat es rat e request s

118, rate grants 12Zs thRFbukEMBhSes, sewm;ﬁmpécﬁhop&@rhﬂaias\&ﬁéﬁ&%n}?4 during
operation of an enmbodi ment of the present invention. In this

i mpl ement at i on"rH‘é?t@“?&?‘ﬁ‘“&%ﬁQg@edﬁﬁfﬁﬁé‘%l%?°‘1’f‘é\9%ﬂ“°lﬂlb&’éﬂnﬂgtafﬁent s, and

adj ust ment s tOp&ﬁBauérd With aémeamaaﬁineﬁ{éee@ge%ﬂaﬁgncﬁ&umgm&%a% attribute
gain and nu| tiple channel adjustpment gains, all as _specified in the

operating s cP’P‘?'&A’Eq’%ﬁ#‘aafm’emm%'ekﬁenwt%wbamévﬂw@w@@g@erw%he current

rate, the basesmuailh@wﬁﬂmeiaMMtehﬁm@ahaﬁ b¥Rratd? tHaf géﬁémekra&t a hi ghest
rate allowed b the previous rate grant. And, ‘the outer | oop power control

threshold is icafien é%aéaﬁdaﬁaﬁ@‘raﬂafﬂfﬁw EM@S@%@FP&W&PW@B@F&&B# pYHionet forth in
Figure 6, the mpdndiRf iniphndhfitian, 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 alternately 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 the 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.



comuni cat ed upon the reverse suppl enental channel is always-equal to, or
" less than, the data rate that is granted by the base stati®hDEth2006s to
say, Rate | is less than or equal to Rate grant |. Because the base
station does not know the data 20 rate of the data conmuni cated upon the
reverse supplenental channel until the rate indicator is received
correctly, the base station assunes the current rate, Rate_ | equals the
Rate grant _i. And, the outer |oop power control threshold is set
accordingly. Through this operation, thege 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 supplenental channel. Figure 7
illustrates an inpl enegbRibddesiriptivhy £dofPrdfefdd ckahfled BFnHRirieRhg e
mul tiplexed into the reverse pilot channel, thereby to provide the base
station with ABveptind andkthoteors ofthrdneation shayld netpesesirailyaie limited duis est
possi bl e tinme. ddQdpddnl The scERAIAURGResdd MyehtidnUSEdFREESy hDRILSMELBEP! | O
channel and the reverse power control 30 subchannel” during Successive tinme
periods within a time frane, each defining a power control group 128. 07
DEC 2006 185 The second sequence illustrates the reverse pilot and reverse
pil ot channel ~and reverse power control subchannel together with a reverse
fast rate indication subchannel (R FRI SCH) 132 defined pursuant to an
enbodi ment of the present invention. And, the third sequence illustrates
the reverse pilot channel, the reverse 5 fast rate indication subehannel
and reverse power control subchannel defined pursuant to operation of
anot her enbodi nent of the present invention. As the Figure illustrates,
sel ected power control bits, such as the first one or tw power control
bits of the reverse Iink power control subehannel are punctured wth
val ues that define the reverse fast rate indication subchannel. In 10 one
i npl enentation, a pilot signal generator, such as the pilot signal
generator 84 shown in Figure 1 also operates as a rate indication
generator that generates rate indications that indicate the data rate that
is inserted into the illustrated positions. |In another inplenentation, the
val ues are inserted even earlier. Alternately, the



nobil e station can al so puncture a portion of the reverse pilot channel in
the first 15 and second power control group. The rate indi dbt PEG 2006
inserted into these positions formthis subchannel, the R-FRI SCH The

nobi |l e station changes data rates and adjusts the power |evels and T/P
rati os according to the nom nal attribuige gain and nmultiple channel

adj ustnent gain, all as specified in the operating specification of the
CDMA 2000 system The base station holds the outer | oop 20 power control

t hr eshol dgeichithe first one or two power control groups of this franme, and
adj usts the outer | oop power control threshold thereafter according to the

rate change i rf.or neAprftEOMRY & ¥ e miuRidalien SENGT Get doashudichies daddling atih@n
subchannel . Fast rate indication can alternately be realized in other

manner s, chaaiel, thediy exhibiting bexliectgd thhamuaicaten pageattbes! aitshcdth@unextise rat e
i ndi cator channel (R 25 RICH). The definition and use of the R FRI SCH
pernits dapamsserandiaf lpasttageentidisommurteation peraniegaspthp sseend communicatibm eshol d

qui ckly. The bhits can al so _be used together wth the R-RI CH to decode the
detai |~ r 2REmGleH geateTdhan Be Srstsomanmicalign pprapyeter,saidippetaBi comprisingh
operation of any of t.pgs.e ﬁnboditmentlst f %qhe Br esent j1 ventjon, .30 fast
stabling of the pofdt CRtT HFBEH3TE %’rl% TSI RHQtstemel st et t o t he

exi sting ' Efieatd an. 30, D

descri pt is%x?%dg%@%f%ﬁ%@?@%igg@ﬁ%%rg@? %%ﬁi%rspﬁ%grr%nll F]sga{t?c{]ag{t%?g%cgﬁ ion, and
t he scopegogimini@tion y&fdefp. shoul d not necessarily be limted by this
description. The scope of the present invention is defined by the follow ng
claims. 5 07 DEC 2006 20 We claim 1. Apparatus for a conmuni cation
station that communi cates data on a data channel, the data exhibiting a
sel ect ed commini catlheappaatasef dainot whefdin stid piehsignabgdniesnor is adapted to

receive indications of the selected communication parameter and wherein said pilot signal
generator selectably generates the pilot signal responsive to the indications of the selected

communication parameter,

3. The apparatus of claim 1 wherein the communication station comprises a
mobile station operable in a radio communication system
and wherein said pilot signal, when generated by said pilot signal generator,

is communicated concurrent with communication of the data.

4. The apparatus of claim 1 wherein the communication station comprises a
mobile station operable in a radio communication system, wherein the data communicated
by the mobile station is communicated upon a reverse-link data channel defined in the radio
communication system,

and wherein the radio communication system defines a reverse link pilot
channel, the pilot signal, when generated by said pilot signal generator, is generated upon

the reverse link pilot channel.



paranmeter and at | east a second conmmunication paraneter, th B og&hﬁ
communi cation paraneter greater than the first conmuni catidn Eg} er, .
sai d apparatus conprising: a pilot signal generator selectably for
generating a pilot signal, said pilot signal generated by said pilot
si gnal- generator when the data exhibitgiat | east the second communication
paraneter. 2. The apparatus of claiml wherein said pilot signal generator
is adapted to receive indications of the sel ected conmunication paraneter
and wherein sa d pi i I : (=T i l_ot

3.0 _Pithdlobirfiibe cBNa vHoin BRIAS BBk ARAAEALRTerh AERREL

signal responsive to the indications o selecte cation

par anet erfirsdevebietinknit ahdiheindd ReoAdlrcWis RANpilARhERRITHI &abAPRvakAt | on
conprises a nobile station operable in a radio comunication system and

wher ei n dmkdilpi thenndisgpydémenthlen thyefist aivede bk paotcthpntedt si gnal generator,
i's comuni cated concurrent Wi th communication of the data. 4. The apparatus
of claima1 wherei nanhwhersimibaipdat $ignal.svheni gsnesetedibyissilepitot signddigenerstoatis on
operable in a radi o communi cation system wherein the data communi cated by
t he robi 1E8"<pisd uBen the seeomeisycEse lak Rilvbshanelever se-1i nk data channel defi ned
in the radio conmunication system and wherein the radi o conmunication
system defines a reverse link pilot channel, the pilot signal, when

generated by gaid gi i E . reverse

l'ink pil ot c_hzihn_el %Légf’f@%&gg%%%ﬁ%% _ téle%B%g[@%{sl&g?t%@%gls%hgg\Aher ein the
radi o commiahfatal 4Bna MBERTLAGhESEST the cdrhhich®tBisfon dnpk Pil ot channel and
a second reverse |IInk pilot channel, the second reverse |ink pilot channel

suppl enmental to t hettieirsthe pilvesigeal] Wwhith @nbatedbyaniigilot sipdabrasaion, it he pil ot
signal, when generated by said pilot signal generator, is generated upon
t he secosdppleuentado terfkngrinhemtal clgaahel . 6. The apparatus of claim 1 wherein
t he communi cation station sends a fundanental signal during operation of
t he conmuni cation station and wherein the pilot signal, when generated by

said pilot signal nerator, i1§. ) o
P 9 qﬁe apparatus ot1 cﬁann 1 wherein the pilot signal, when generated by said

pilot signal generator, is generated for a selected time period.

8. A method for facilitating commﬁnjcations by a communication station that
communicates data upon a data channel,
the data exhibiting a selected communication parameter of a first
communication parameter and at least a second communication parameter, the second
communication parameter greater than the first communication parameter, said method
comprising the operations of:
~ detecting when the data communicated upon the data channel exhibits at
least the second communication parameter; and
generating a pilot signal when the data is detected, during said operation of

detecting, to exhibit the at least the second communication parameter.

9. The method of claim 8 further comprising the operation of not generating the

pilot signal when the data fails to exhibit the at least the second communication parameter.



suppl enmental to the fundanental signal. 7. The apparatus of claim1l wherein
the pilot signal, when generated by said pilot signal geneADEHC 20@6
generated for a selected tinme period. 8. A nethod for facilitating

conmuni cations by a commruni cation station that comunicates data upon a
data channel, the data exhibiting a selgcted communi cation paranmeter of a
first comrunication paraneter and at | east a second communi cation
paranmeter, the second conmunication paranmeter greater than the first
conmuni cat i-on ra I Q rbsi gg ' f:
detecting V\/nenﬁ?henﬁgﬁetggﬁﬁﬁ?%eﬁg%@tche atl%lagﬂg%ﬁél?&élﬁ%? %:lgfl s at

| east t hemgbiteddislionipatiblCinta radio RBmANRI@Fion g 8Rer ating a pilot signal
when the data is detected, during said operation of detecting, to exhibit
the at |east the seshreinchapilmisipabl genepedalm@ing saiddperbtion oEgheehtof ic! ai m 8
further conprising the operation of not generating the pilot signal when

t he dat a geaptatediegneystenp ivithtdemnamidatias of theedlatamche datawhamict at i on par anmet er.
07 DEC 2006 22 10. The nmethod of claim8 wherein the comunication station
conprises a nobile station operable in a radio comunication system and

wherein the pil.ot signal ner,at e uring said operation of generating is
generated conc rreﬁtlg\ﬂl?thg(iSﬁ?}ﬁm SPFEH OF comavy, Ho%ﬁaf‘%cca’gﬁréﬁe%ﬂannel.
11. The ' 'iB',HE' ' i,on.st.ation conpr. ses a
mobi | e s@%@%ﬁgt@%@%?g’:a@ eﬁﬂ%%rlga o cglrﬁ%ﬁngl[ %agte%gtﬁ*l?g%ﬁg?ﬁd%%wnﬁmfﬁ%_ dat a
communi Cagyagle mdKilé H8HHPRIdofinflAdab@Mipos aGOBRUNASARL HRAR R ELEY BT BETdd K
data channel defined in the radio onmuni cat1 on system an erein the
radi o coreamgadation sgtahemddef i nes a reverse |ink pilot channel, the pil ot
signal, when generated during said operation of generating, is generated
upon the reverse |whekeipitheohdiolvamnainicatidn syidten defifsd: refersd Biknpilot chdigeki n

the radi o comuni cati on systemdefines a first reverse |link pilot channel
and a sedbhpilotsigapk when grogsatpduringasaitbenerativa of genmatings isegenerated upon the

reverse link pilot channel.

12, The method of claim 11 wherein the radio communication system defines a
first reverse link pilot channel and a second reverse link pilot channel, the second reverse
link pilot channel supplemental to the first reverse link pilot channel, and

wherein the pilot signal, when generated during said operation of generating,

is generated upon the second reverse link pilot channel.

13.  The method of claim 8 wherein the communication station sends a
fundamental signal during operation of the communication station and wherein the pilot
signal, when generated during said operation of generating, is supplemental to the

supplemental signal.

14.  The method of claim 8 wherein the pilot signal, when generated during said
operation of generating, is generated for a selected time period subsequent to detection,
during said operation of detecting, that the data communicated upon the data channel

exhibits the at least the second communication parameter.



l'i nk pilot channel supplenental to the first reverse link pil ot channel,
and wherein the pilot signal, when generated during said op® BEGR0GS
generating, is generated upon the second reverse link pilot channel. 13.
The met hod of claim8 wherein the conmunication station sends a

fundanent al signal during operation of 4y1e communi cation station and
wherein the pilot signal, when generated during said operation of
generating, is supplenental to the supplenental signal. 14. The net hod of

claim8 wherel ps.t Nerfl hidfhod bfBHm s WRRIHRILRLEE IR HarapRE A1 ON O

generating, is generated for a selected tinme peri ubsequ
det ect i OnexhilsiteliByahe Aind cOMBRRichRd upbn SRIMEE! dhafhel  dTalhitNEEldoA iSREMINI cat ed
upon the data channel exhibits the at |east the second conmunicati on

par anet er durDig sDEHOREABN 02 detd&ingRleenrtht Had ecliibitd ati leasBthehiecidrothtins@tioat ed
comuni cation paraneter exhibited by the data comuni cated upon the data
channel , pArampics Gomiprisasta communication levgliparamgeisni d oper ati on of detecting
when the data exhibits at | east the second comuni cation paraneter,
conprises a conmuni cation |level paraneter. 16. Apparatus for a nobile
station operable in,a radig co ication systemto. conmuni cate data upon
a reverse link Igat aAB%%H%?OI\ﬂ ?%QF ﬁ%‘l%?ﬂ?r%’i‘?’tn HFadiq,eommupicgfion system to
comuni cat sal t [.SI.00.. ilot signal. generator,
cel ot abi y o AEhe Hhuac . RIBNEE Ha BRPLLaBh A0 @ LlnyPlorkepor, BRIRHE, ot
pil ot si gn@knmidietDeSH A PalPippatafiRdbneieppat ed by said pilot signal
generator to suppl enent signal "energy of the first pilot signal when the
data communi cat ed aupitn sighel de@vraiosselectaklyddl gerdhaniel seexdd Hiok Sighal

comuni cati on paranmeter that exceeds a selected threshold. 17. The

appar at ussupplemieaiaholtfimhpitatisignalh thecocnmdriiloasipnal gpasraed bekaid pilat dgid rate

of the reverse |link data channel. )
generator to supplement signal energy of the first pilot signal when the data communicated

upon the reverse link data channel exhibits a communication parameter that exceeds a

selected threshold.

17.  The apparatus of claim 16 wherein the communication parameter is a data

rate of the reverse link data channel.



