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LEVEL OF A SUPPLEMENTAL CHANNEL IN A CDVA COVMUNI CATI ON SYSTEM BACKGROUND
Fi el d [ 00®D]o3/Mbes9pr esent invention relates generally to treTfiset/th403

comuni cations, and nore specifically, to conmunications in a cellular
comuni cati on system Background [0002] In code division nultiple access
(CDMA) communi cation systens, a nunber of users in the sane geographi cal
area nmay choose to operate on a conmoh carri er frequency. The signal from
each user is encoded according to a unique assigned code. A receiver may
receive signals fromdifferent users with a common carrier frequency.

Wiile a smagj[]_gby&v’: ?W?‘I qu: %?&Eﬁ Lﬂel %Ngéa@?gtted from
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a user may cause interfer SOMNMUNICATFIONSSYSTEMddi tion to causing

system overl oad at a base station. In a CDMA system the power |evel of
the signals transmtted by different users of the systemis controlled to

control the interference level. ghgergyunpvel of each signal is
controlled at the transmtter to mallﬁﬁai n an adequate quality of reception

at a rece'!-:vi ag end. Ot her reasons, such as conserving battery WO 03/003593
PCT/ Us02/ THA83 2

[0001] The present invention relates generally to the field of communications,

and more specifically, to communications in a cellular communication system.

Background

[0002] In code division multiple access (CDMA) communication systems, a
number of users in the same geographical area may choose to operate on a
common carrier frequency. The signal from each user is encoded according
to a unique assigned code. A receiver may receive signals from different
users with a common carrier frequency. While a signal for one user is being
decoded, the signals transmitted from all other users may be ireated as
interference. A receiver decodes each signal according to the assigned code.
Moreover, excessive iransmission by a user may cause interference for other
users in addition to causing system overload at a base station. In a CDMA
system, the power level of the signals transmitted by different users of the
system is controlled to control the interference level. The power level of each
signal is controlled at the transmitter to maintain an adequate quality of

reception at a receiving end. Other reasons, such as conserving battery



power, for controlling power |evel of signals in a COVA system are wel |
known by one of ordinary skill in the relevant art. [0003] Although the
power | ewsD 0d003sh®e transmtted signal fromeach user is @®@omtuso/i|osto
maxi m ze the use of the avail able channels, there is a need for an
i ncreased nobility and higher quality of communication services. Such
communi cation services may include wireless radio transm ssion of digitized
speech, still or noving inages, text H%ssages and ot her types of data. The
comuni cati on channel Betmeen ﬁ?ggb%le sfation a base station may be

| velp

nd
over two BPWebriar FaNEpIARg POWRY %'S”éﬁa!ﬁr?e@?i"‘b%ﬁ‘t@f“ Rfeweh KRAWNs” may
be a fundanental channel, and another may be a suppl enental channel. The
f undament &y anesefrasdinawy skibliv thearelevant gri mary channel for all the traffic
conmuni cations between the transmtter and the receiver. The suppl enent al

chanrje00By canithoadlithe puwerdiavel off tiee trappirditechisijnat firmmedachaysdreisbur st y.
The gain | evel of each channel nmay be based on the received quality | evel

at the regRindRId tdIRSIBIze thBeudtbBine Bdiltbfe ehahidls StHepé §rBNicHd fdrannel

may create an Inefficient power control scheme in the conmmunication
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system [0004] To this end as

wel |, as others, there is a need for an
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system SUMVARY [|0005] I'n a code division multiple access conmuni cation
system aSheedbdtillprdmaringciagesn i@ dnessndes: ard pwrityees of datsat Thel i ng
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communication channel between a mobile station and a base station may be

over two or more related communication channels. One of the channels may

be a fundamental channel, and another may be a supplemental channel. The

fundamental channel may serve as the primary channel for all the traffic -

communications between the transmitter and the receiver. The supplemental

channel may carry additional data. The supplemental channel may be bursty.

The gain level of each channel may be based on the received quality level at

the receiver. However, the bursty nature of the supplemental channel may

create an inefficient power control scheme in the communication system. The

power level may be based on the gain level of each communication channel

through a power control scheme in the communication system.

[0004] To this end as well as others, there is a need for an efficient gain

control of the supplemental channel in a communication system.

SUMMARY
[0005] In a code division multiple access communication system, a method

and an accompanying apparatus provide for controlling gain of a forward



suppl enment al channel by determ ning gain | evel of an associated forward
fundanental channel (Gch), determ ning an adaptive margin (Ma) for the
forward swppBemsss al channel and determ ning a forward suppirarsenisb3

channel gain (Gsch) based on the Gch and the Ma. The forward suppl enental
channel is transmtted to the nobile station at the determned Gsch |evel.
A data rate factor based on a data rate of the forward fundanental channel
and a data rate of the forward suppl emental channel may be determ ned. The
Gsch may be based addjtionally, on the data rate... factor, The Gsch may be
success! vaHpPBEENisEhATRR Ry elehmiRinga el Javelial ap Asseriaied JPMATE cormon
nobi |l e station on the forward suppl enental channel by successively

decr easi ndundesnenial Thanael (Gieky), determitieasay adaptive rvargie(Mat fotathg frane
targeted for the same conmon nobile station on the forward suppl enental
channel byonwaed eagpplgmcméal Mehahthelr andc eleternginiag suppdvenensapplehmmal frane
erasure indicator fromthe common nobile station. BRI EF DESCRI PTI ON OF THE

DRAW NGS [R8R%¢I Ham f @RicH) eBasePi 65t the aghadranttagem:Lf e RbRFAAL

invention will bBecone nore apparent fromthe detail ed description set
forth bel alehddl i ' ' ' j ' j i ke
refer encegyﬁglég%[nééls I ciiédqult“&? @ngﬁﬁlrrt%(gg%\r%d‘% nr}ng(#@ret %{a@%%ﬁp bg‘?%@fm@re gi n:

[ 0007] FI i1l ustrat a_Gco ni cation syste 00 capabl.e qf operating
o accor Gatbe ol vordane Hn B e teesds Stina. FRFLARIOH B JeMiieses
PCT/ US02/ 19403 4 LOOOB] FIG 2 illustrates a comunication system

recei ver, Tyrslaragiphehannelnand a data rate of the forward supplemental channel

may be determined. The Gsch may be based additionally on the data rate. .
factor. The Gsch may be successively decreased for subsequent data frames
targeted for the common mobile station on the forward supplemental channel
by successively decreasing the Ma. The Gsch may be increased for a
subsequent data frame targeted for the same common mobile station on the
forward supplemental channel by increasing the Ma after receiving a
supplemental channel frame erasure indicator from the common mobile

station.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:
[0007] FIG. 1 illustrates a communication system 100 capable of operating in

accordance with various embodiments of the invention;



nobil e station and a base station, capable of operating in accordance with
various enbodi nents of the invention; [0009] FIG 3 illustrates a flow
chart forwowmaweashs i ng power |evel of a comunication chameglusbrisseEn a
nobil e station and a base station, capable of having adjusted operating
paranmeters in accordance with various enbodinments of the invention;
[00010] FIG 4 illustrates an exenpl ary forward |ink channel structure;
[00011] FIG 5 illustrates an exenplary reverse |ink channel structure;

[ 000 G 64J)lustrates an exenpl.ar ower contr.ol channel .frane
serudPBpel * [ o MidaBeY chtfTlgaioR I She’ BsiRra iy SRRIRLOBH For var o

i nk power control; [00014] FIG 8 illustrates a conmunication system
transmi t t dRORilgpaistienAnd gplrss istAjions capabledahepetating napeerdanesiths of t he
i nvention; [00015] FIG 9 illustrates an exenplary channel fading condition
and assoordoes eotmdirabntgadfrihe dmaintioons; [00016] FIG 10 illustrates an
exenpl ary suppl enental channel gain level determned in accordance with
vari qoeogppect FIGf 8 hglustraiet izpflovanend@Ofdk 7Lofr&llind 1 pbivetisteval e a f 1 ow
chart for determ ning an adaptive margin Ma used for determ ning gain

Level Of oRiiHiEsRoN shati BifhooPTAbbFDSRFSHAT b s ARRIGH, cHpshes

aspects of invention nay be Incorporated in a system ess
comuni cat j.ons,.d C n ] the co di.vi sian | tipl.e access WO
03/ 003593 %cﬁ%ﬂb@z%f@%ga %’%ﬁm é]%@ﬁ}ﬂq%ﬁe i eROIRCE Mty T e and
described in various ) )

embodiments of the invention;

[00010] « FIG. 4 illustrates-an exemplary forward link channel structure;

[00011] . FIG. 5 illustrates an exemplary reverse link channel structure;

[00012] + FIG. 6 illustrates an exemplary power control channel frame structure;

[00013] . FIG. 7 illustrates various exemplary modes of forward link power
control;

[00014] FIG. 8 illustrates a communication system transmitter capable of

operating in accordance with various aspects of the invention;

[00015] FIG. 9 illustrates an' exemplary channel fading condition and
associated channel gain conditions;

[00016] FIG. 10 illustrates an exemplary supplemental channel gain level
determined in accordance with various aspects of the invention; and

[00017] FIG. 11 illustrates a flow chart for determining an adaptive margin Ma

used for determining gain level of a supplemental channel.

DETAILED DESCRIPTION
[00018] Various aspects of the invention may be incorporated in a system for

wireless communications in accordance with the code division multiple access



standards published by the Tel ecommuni cation |Industry Association (TIA).
Such standards include the TIA/ El A-95 standard, TIA/ElIA-1S 2000 standard,

| M- 2000 woandedses and WCDVA st andard, all incorporated bycrafSer/enee
herein. A copy of the standards may be obtai ned by accessing the world w de
web at the address: http://ww.cdg.org, or by witing to TIA Standards and
Technol ogy Departnent, 2500 W1 son Bouéevard, Arlington, VA 22201, United
States of Anmerica. The specification generally identified as WCDVA

speci fi catj i r.por at ed. reference, herein, be_obt ai ned_ by
contact i ngb%ﬁg g%‘%ﬂfﬁwed” ICE%,haéS e%uﬁ@‘:@é?dﬂeggﬁ%%@r%i'% Y&Hiqusol i s,
Val bonne-France. The "3rd Ceneration Partnership Project"” (3GPP) is

enbodi ed PRMaEEs Ryolighed funike iTRiecummynpedaneindusisy Assor®inb. (TIA). 3G TS
25.212, 3G TS 25.213 and 3G TS 25. 214, known as the WCDVA standard. The
"TI A El A/ Sechsstradands ischudieotiheb BBEEBA-86i siandmaip SUAMEIAHBSY2008 stzhaaed f or

Dual - Mode W deband Spread Spectrum Cellular Systemf is known as the |S-95

st andar d. IMTe2000Rsndaréhuhidc W ChrErstaidardar- frfébrp&rﬁf@%iz%‘}orééfef?ﬁg
Spectrum Systens” is known as the CDVA-2000 standard. A systemfor

] B ARy b g ..
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acconpanyi of a

arat us, provid r an_efficient gain control i
suppl emnﬁ?gh%‘ﬂgaﬁgeﬂaﬁmgem 0&@' mBewevand, Afiagian, YAL2201nbindtedxenpl ary
enbodi ments WO 03/ 003593 PCT/ US02/ 19403 6
Staies of America. The specification generally identified as WCDMA

specification, incorporated by reference herein, may be obtained by
contacting 3GPP Support Office, 650 Route des Lucioles-Sophia Antipolis,
Valbonne-France. The "3™ Generation Partnership Project" (3GPP) is
embodied in a set of documents including Document No. 3G TS 25.211, 3G
- TS 25.212, 3G TS 25.213 and 3G TS 25.214, known as the WCDMA
standard. The "TIA/EIA/IS-95 Remote Station-base station Compatibility
,Standard for Dual-Mode Wideband Spread Spectrum Cellular System" is
known as the 1S-95 standard. The "TR-45.5 Physical Layer Standard for
cdma2000 Spread Spectrum Systems" is known as the CDMA-2000 standard.
A system for communication of data is detailed in the “TIA/EIA/IS-856
cdma2000 High Rate Packet Data Air Interface Specification,” incorporated by
reference herein, is also capable of incorporating various embodiments of the
invention.
[00019] Generally stated, a novel and improved method and an accompanying
apparatus provide for an efficient gain control of a supplemental channel in a

CDMA communication system. One or more exemplary embodiments



described herein are set forth in the context of a digital wreless data
communi cation system Wile use within this context is advantageous,

di ff er entwoerboaisaent s of the invention may be incorporat e@Cirrusdr/id4es ent
environments or configurations. In general, the various systens described
herein may be formed using software-controll ed processors, integrated
circuits, or discrete logic. The data,,instructions, commands, information,
signals, symbols, and chips that may B referenced t hr oughout the

applicatio e dvant epr esent ed voI t es, currents,
ol bct r ongReeted HerBe: agtrie Jt o e 6N 1 Fl Po bTah: FESST s o
or

particles, a conbl nat lon thereof. In addition, the bl ocks shown in each
bl ock di agpEMMuRigatiaprystan. Nihimerse avithiret thisd cgntq;@ is[ edoRTRIEPES, 1
illustrates a general block diagram of a comunication system 100 capable
of oper at difprent aedmodiments wift theaimvertionhmayode dodrgomibedniht diffeesntaccess
(CDMA) communi cation system standards while incorporating various aspects

of the i ngapkbMAentseBECBhliYuraGORTLUNhCéhaHa, SHat RiRol@0sydismedgsscribebase
station 101 that provides communication l'i nks between a nunber of nobile

stati ons, Rg?&ﬁ iy lf‘3r Iaé‘t EQ@S%Béw%Pe co Qllé?:?tpg‘?‘ééséé}ghgﬁ@g\rﬁed“ ations

102-104 a a Wreéline ne ase st I on nunber

of conponents. such. as .a b|| ation. controller tati

Controf | epneiite: ot disee®, BBlfency Aatcieyirioisreamfianas: iorbafih
conponents._ are not shown. Base station 101 may al so be in communication
with ot heSignglss YaRRIs, ginsl ¢t ther sy be B%@ée%‘%e&jtﬁhé?ilmté%ﬁﬂﬂi@ﬂp@s with

each nobile station 102-104 via a forward link. The forward |ink may be
mai nt ai nedréyadvaritageeusly | refkesenjad| byr yoliages,edufnesia, balactromagretic101. The
forward |ink signals WO 03/003593 PCT/ US02/ 19403
waves, magnetic fields or particles, optical fields or particles, or a combination
thereof. In addition, the blocks shown in each block diagram may represent
hardware or method steps.
[00020] FIG. 1 illustrates a general block diagram of a communication system
100 capable of operating in accordance with any of the code division multiple
access (CDMA) communication system standards while incorporating various
aspects of the invention. Generally, communication system 100 includes a
base station 101 that provides communication links between a number of
mobile stations, such as mobile stations 102-104, and between the mobile
stations 102-104 and a wireline network 105. Base station 101 may include a
number of components, such as a mobile station controller, a base station
controller and a radio frequency transceiver. For simplicity, such components
are not shown. Base station 101 may also be in communication with other
base stations (not shown.) Base station 101 communicates with each mobile

station 102-104 via a forward link. The forward link may be maintained by a

forward link signal transmitted from base station 101. The forward link signals



7 targeted for nobile stations 102-104 may be summed to forma forward |ink
signal 106. Each of the nobile stations 102-104 receiving forward |ink
signal 1W6odeesars the forward |ink signal 106 to extractPCrhsor/mses mati on
that is targeted for its user. [00021] Mobile stations 102-104 comruni cate
wi th base station 101 via corresponding reverse links. Each reverse link
I's maintained by a reverse |ink signa#, such as reverse |link signals

107- 109 for respectively nobi | e statiohs 102-104. Base station 101 may

al so tran redefj ned seriges data bits on a pilot chan via the
Forvar d | Hete Bimaps sleria: {02 20¢ Ghat bBoiiraed & B e SRaTidi
decodi ng the forward Ilnk signal 106. Each of the nDblle stations 102 104
may transfignah 1961 dracthaiihel mpbil® stadiogsat2:h04 saceiving fprwad linkignall

transmtted froma nobile station may be used for decoding the information
carried by06hdecotiesr e fomlardilipkasighabn86i tot exirdetothet fosaation midti ise
station. The use and operation of a pilot channel are well known. A

transm tt efrgaftdl frit§e@ey.er for comunicating via the forward and reverse
links are |ncluded in each nobile station 102-104 and base station 101.

[00368621;]' G CDM&M:I%S o‘?r% 3 03l A %@%ﬁ@a‘? \ﬁ/tﬁeﬁﬁeeétaﬂ% 'I’(g‘FdwEC”

processi Recei ver ul a es recelve nal to

extract the mat i on C the recei.ved .si . Recei ve

chrpl e mESTBRPOLIES ket Mal25acH reveienIRE s Bt ne Aaplers Wa Fadi o
frequency/internedi ate frequency (RF/IE éstem 290 and an antenpa system
292. Ant efighabysiichna® geversedinkedigaals RO %1 gA fpr é@ﬁPG}S‘fH%'&smphﬂﬁ Riatigngnal to
RF/ I F system 290. RF/IF system 290 nay be any conventional RF/IF receiver.
The recei 168-1R4. sBgsalstatione1 01 Mayraleo tmamitca pvedafinedasatia ofi datadits

on a pilot channel via the forward link to all mobile stations to assist each
mobile station in decoding the forward link signal 106. Each of the mobile
stations 102-104 may transmit a pilot channel to base station 101. The pilot
channel transmitted from a mobile station may be used for decoding the
information carried by the reverse link signal transmitted from the same
mobile station. The use and operation of a pilot channel are well known. A
transmitter and a receiver for communicating via the forward and reverse links
are included in each mobile station 102-104 and base station 101.

[00022] FIG. 2 illustrates a block diagram of a receiver 200 used for processing
CDMA signals. Receiver 200 demodulates the received signal to extract the
information carried by the received signal. Receive (Rx) samples may be
stored in RAM 204. Receive samples are generated by a radio
frequency/intermediate frequency (RF/IF) system 290 and an antenna system
292. Antenna system 292 receives an RF signal and passes the RF signal to
RF/IF system 290. RF/IF system 290 may be any conventional RF/IF

receiver. The received RF signals are filtered, down-converted and digitized



WO 03/ 003593 PCT/ US02/19403 8 to form RX sanpl es at baseband frequenci es.
The sanples are supplied to a denultiplexer (demux) 202. The out put of
denmux 202wD3meRspd i ed to a searcher unit 206 and finger eCemsn/94208. A
control unit 210 is coupled thereto. A combiner 212 coupl es a decoder 214
to finger elenents 208. Control unit 210 may be a m croprocessor
controlled by software and may be |ocated on the sane integrated circuit
or on a separate integrated circuit. coder 214 may include an equalizer
(not shown). The decoding function. may be caongbined with the function of
the equal ﬁ%@qrm RXSABRIs BBASOPRBY ftﬁ@éé@pm- f UM BRIBRIGSAIGciRd 32 2 nay be
I n accordance with soft-output Viterbi algorithmconcatenated, with or

wi t hout f dedniiiiexei (temuxct208ns De apuipeigwél dersux 2@ 09 33udpliedntp a
operation, receive sanples are supplied to denux 202. Denux 202 supplies

the sanpl esatahesamiicR66 amd §ingob eirehisn2@8. A exomiios UAAB210 G oupleduni t 210
configures finger elenents 208 to perform denodul ati on of the received

si gnal at 'rfefde.r%tc&mmﬁepfzfﬁze&éu&%e&_da&oa@arzqa fcﬁwgéﬁ didraghtsSe8.cher
unit 206. The results of the denodul ati on are conbi ned and passed to

decoder 214. C { t dat a.
L0024y 1 opuREER Y ghayIRERTRE s el BaHahL BY deia S0ERL e
denodul ation . of a pilot channel tq test timng hypotheses and, phase offsets
cor r esponiiGHET SN 1ie Sae iaRgrATed | FIEWoRF SBodFRPATAIG MpgerRd OFRd
denodul ation performed by finger elenments 208 na{ be perforned via
coherent @aeeder 2ldomayfinguderar; RanAkaes (9ot phawnporheoreegding famation
channel s.

may be combined with the function of the equalizer in decoder 214. The

. decoding function in decoder 214 may be in accordance with soft-output
Viterbi algorithm concatenated, with or without feedback, with functions of an
- equalizer.

[00023] - . During operation, receive samples are supplied to demux 202. Demux
202 supplies the samples to seércher unit 206 and finger elements 208.
Control unit 210 configures finger elements 208 to perform demodulation of
the received signal at different time offsets based on search resulis from
searcher unit 206. The results of the demodulation are combined and passed
to decoder 214. Decoder 214 decodes the data and outputs the decoded
data.

[00024] In general for searching, searcher 206 may use non-coherent
demodulation of a pilot channel to test timing hypotheses and phase offsets
corresponding to various transmitting sources and multi-paths.  The
demodulation performed by finger elements 208 may be performed via
coherent demodulation of other channels such as control and traffic channels.

The information extracted by searcher 206 by demodulating a pilot channel



The information extracted by searcher 206 by denodul ating a pil ot channel
WO 03/003593 PCT/ US02/ 19403 9 may be used in finger elenents 208 for
denodul atwon3o635e3 her channel s. The searcher 206 and fi nger/tshemant s 208
may provide both pilot channel searching and denodul ati on of control and
traffic channels. The denodul ati on and searching can be perforned at
various tinme offsets. The results of the denodul ation may be conbined in
conbi ner 212 before decoding the data’transmtted on each channel.
Despreadi ng of the channels is performed by nmultiplyjing the received
sampl o5 WY B USEE 1P BISE SIeRRHb 20BJPT BTG RIBOLHRAIEF B8 val sh
function at a single timng hypothesis and digitally filtering the

resul ti ngsearghlees206f ardh figen alementeg?G emagngravice katbupivtacbannelr cui t
(not shown). Such a technique is commonly known in the art. Receiver 200

may be usedaichidiasendt aidnosdulétiorandf nobntrel aidht traffic 1€Haniieds.f or Tecodi ng
the information on respectively reverse and forward |inks signals. Base

station 1Q&nHRMIRHA aYd %‘é‘é?&ﬂ’t‘lg %Enrt?éiﬁb%ﬁﬁeaoﬂ véri%u@%ﬁ@%ffs@% ' 'Th@r mation

transmtted fromseveral nobile stations at the sane tine.

Recei ver. 200 IRV 830 gﬁwawndnn 54, B SnBARG I Lopind A s

correl ati process. e recelved el ng rea rom M 204,

are passed t hr.ou re at roces for ch re eiv .. The
cor o1 at 1 JRoddae i VeBr it oheaoREhande: erasing Slgns cHENBaS o
searcher 206, finger elenment 208 and conmbi ner 212. Since the received
sanpl es cdﬁqurfﬂrn@,%dwbyé@umpmngm icgivadssarnplesivith the coBRIarejUgRiR one

transmtting source, the correlation process nay be repeated for each
of the PN sequence and assigned Walsh function at a single timing

hypothesis and digitally filtering the resulting samples, often with an integrate
and dump accumulator circuit (not shown). Such a technique is commonly
known in the art. Receiver 200 may be used in base station 101 and mobile -
stations 102-104 for decoding the information on respectively reverse and
forward links signals. Base station 101 may employ several of receivers 200

- to decode the information transmitted from several mobile stations at the
same time.

[00025] Receiver 200 may also perform interference cancellation through a
correlation process. The received samples, after being read from RAM 204,
are passed through a correlation process for each received signal. The
correlation process may collectively be described as the operations of
searcher 2086, finger element 208 and combiner 212. Since the received
samples contain samples from the signals transmitted from more than one
transmitting source, the correlation process may be repeated for each
received signal. The correlation process for each received signal may be

unique because each signal may require a different correlation parameters as



received signal. The correlation process for each received signal may be
uni que because each signal may require a different correlation paraneters
as WO 03/W0338®35PLCT/ US02/ 19403 10 of those found in oper &Cirarss2/of40xear cher
206, finger elenment 208 and conbiner 212. Each signal may include a
traffic channel and a pilot channel. The PN sequence assigned to the
traffic channel and pilot channel carrjed by each signal nmay be different.
The correlation process may include cﬂgnnel estimation, which includes
estimating_ the channel fading.chargcteristics based on the result of

Corr ol at | B Hosh ONOtnTT APCAUTNGIO SHRICRRR 208, BRYSTalaBATt ZBoRREl | on i s
used for correlating with the traffic channel. Each traffic channel is

t hen decogembirgie2 & cbach gignse may iselusie a treffie ehannsh anded pitelchennetonbi ned
with the operation of an equalizer. [00026] The result from each

correl at i The?Ncegaeney apaigaet] o i irafficdeltartiet gndipilot ebannal cededey 214. | f
the transmtted channel is encoded via a convol utional encodi ng process,

the ; decodppg SRIRA TRgy iba difersr PR cofreldihf i0BBSs #APTINgE tRakhe |
utilized convolutional code. If the transmtted channel is encoded via a

accor di ng ARG TR Iag e BEAalt BEGRaN BafERdRgetbaREl Chca

accordi ng ecoded to
provi de enough informatio bout. et he ass Lndicator i s..produced for

each cycl P8 3d(ﬁ?&§n yc%fﬁéﬁéﬁ”QCﬂﬁ&}m%QQBﬂPﬁﬁﬁ'aes'w tl' Hee r\eﬂﬁgﬁ{e&?@d frame

of data. QOperation _and use of CRC in comuni cation systemare well

cnown. | INAENGRD iis Ysieshder, CoReRNESoMEn hJEItc Ahae!.ch kARG raoci at ed

with the passed CRC may be passed on for further receiving operation.
channel is then decoded. The decoding operation of a traffic channel may be : - .
combined with the operation of an equalizer.

[00026] The result from each correlation process may pass through a decoding
process in decoder 214. If the transmitted channel is encoded via a
convolutional encoding process, the decoding process in decoder 214 is
performed according to the utilized convolutional code. If the transmitted
channel is encoded via a turbo encoding process, the decoding process in
decoder 214 is performed according to the utilized turbo code.

[00027] Each signal may be decoded to provide enough information about
whether a pass indicator is produced for each cyclic redundancy check (CRC)
associated with each transmitted frame of data. Operation and use of CRC in
a communication system are well known. If the CRC is passed, the decoded
result of the channel associated with the passed CRC may be passed on for
further receiving operation.

[00028] The signals received by base station 101 may be input to receiver 200.

Antenna sysitem 292 and RF/IF system 290 receive the signals from the

mobile stations 102-104 to produce the samples of the received signals. The



[ 00028] The signals received by base station 101 may be input to receiver
200. Antenna system 292 and RF/IF system 290 receive the signals fromthe
nobi | e stwDiodn0e835202- 104 to produce the sanpl es of the rececraboyignnls. The
WO 03/ 003593 PCT/ US02/ 19403 11 received sanples may be stored in RAM 204.
Recei ver 200 may incorporate a nunber of searchers 206, a nunber of finger
el ements 208, a nunmber of conbiner 2 and a nunber of decoder 214 for
simul taneously perform ng the correl ation process and the decodi ng process

for all the signals received from .different bile ti ons. However, only
one ant enfecSyel eamplss iy re-piored iy Ao Haseer S08 mdhisomasaao] Each
time a correlation process is started, searcher 206 and finger elenent 208
may start 2anembeoof geaeehdraiddy, monuabes dfinges wiemeats 30808 numben of
channel to test timng hypot heses and phase offsets. Searcher 206, or

finger el eormdingd(81,2 and searmber of At oaled 21 4 igesinelliameous( @ rionmirggribienat i on,
may determne the signal to interference ratio (S/1) for each received

signal . TBAelaAibhprE8éds BRY tRE de¥OG@RY FESed foh allRe 'skirals fédeivethRomat i 0
Eb/1 is a neasure of signal energy over interference per unit of a data

symbol or iy bl TASREHEE" RouSlbr 2l GREarBNnd S bRk F BB ARERRYE 1 SOTe

respects. e In erence nmay typi i ne € power spectral
density of intgéérﬁ.rI ence and the thermal noise. [00030] To control
i nt er f er ef¥&eqh 1 BF Re5RSS¥quat e system capacity while allow ng
adeggate reception at a receiving end, the systemcontrols the gain |evel
of dBR29k ansniBACBdtiPRaARATSIRUNA PEREPSS: Insidried: Hgasehar 206 @nd: firgerdat a
rate of each transmtted channel or both. The gain | evel nay be

element 208 may start anew for determining non-coherent demodulation of a

pilot channel to test timing hypotheses and phase offsets. Searcher 206, or
finger element 208, or searcher 206 and finger element 208 in combination,
may determine the signal to interference ratio (S/1) for each received signal.
The ratio Eb/l may be synonymous with the ratio S/I. The ratio Eb/Il is a

- measure of signal energy over interference per unit of a data symbol or data
bit. Therefore, S/l and Eb/I may be interchangeable in some respects. The
interference may typically be defined as the power spectral density of
interference and the thermal noise.

[00030] To control interference and maintain an adequate system capacity
while allowing adequate reception at a receiving end, the system controls the
gain level of each transmitted channel from each transmitting source, or the
data rate of each transmitted channel or both. The gain level may be

‘determined through a power control scheme in the communication system
100. Various power control schemes for controlling power levels of signals in
communication system 100 are known. One or more examples are described

in the mobile station-base station Compatibility Standard for Wideband



determ ned through a power control schene in the comunication system 100.
Various power control schenes for controlling power levels of signhals in
comuni cawpD®R/083533 em 100 are known. One or nore exanpl es ace/usezendbed in
the nobile station-base station Conpatibility Standard for W deband WO

03/ 003593 PCT/ US02/ 19403 12 Spread Spectrum Cel | ul ar Systens, otherw se
known as Tl A/EI A-95 and TI A/ ElI A-2000 atandards, I ncorporated by reference
herein. [00031] The gain |evel of each?channel may be controlled by two

I ndependent r contrqgl |oops, .nanely an open | oop an | osed | oop.
The open &wﬁggﬁmﬂ%n&ﬁww 5@%@8’ éﬁ@%ﬁé@@%} @amgﬁ% aation to
mai ntain an adequate conmunication link with the base station. Therefore,

t he nobi | FIAGIAL2AP strodards; inaoteonederkby referentenkesein.| ess power than the
nobile station further away. In the open | oop power control, the

tran@oo8ier sefThet dmindevel ofl @aatl clednridiendy besgoritioidd dyatwee indepeadeain
I ndependent neasurenents of S/I  of at | east one received channel, such as

pilot, pagiol@r covnite] RIdhst hailehfan Nebs -addoé)@ﬁ%bdﬁbg?. 3rid bt Tfpes

various steps of a flow diagram 300 of an exenpl ary osed l[‘oop power

cont rol . GRRIAUIM e HoR3A0H 4RB RONPL: ABK Abp Bty 0P ARRIASONCE &

nobi | e station in conmuni cation system sei Zzes a or war raffic
channel . After the initi.al.access .attenmpt by the ile.  station, .the

robi | 5t APGHAt amBicRIG N Sl Y% Bk aligai nhhebtard, it Hanitl o

gain level setting on the reverse link is then adjusted during subsequent
comuni casiaies. clprer £ e daseoyafieniecdsiesdPossy thasthaemphie sitiodct i on to

t he open | oop power control.
further away. In the open loop power control, the transmitter sets the gain

level of the transmitted channel based on independent measurements of S/l
of at least one received channel, such as pilot, paging, sync and traffic
channels.

[00032] FIG. 3 illustrates various steps of a flow diagram 300 of an exemplary
closed loop power control. Operation of closed loop power control method
300 begins once a mobile station in communication system 100 seizes a
forward link traffic channel. After the initial access attempt by the mobile
station, the mobile station sets an initial reverse channel gain level. The initial
gain level setting on the reverse link is then adjusted during subsequent
communications. The closed loop power control 300 provide the correction to
the open loop power control.

[000833] To control the gain level of a reverse link channel from a mobile station,
base station 101 at step 301 measures the signal to interference ratio (S/1) of
the reverse link channel transmitted from the mobile station. The measured
S/l is compared with a set point S/l at step 302. The measured S/l may be in

the form of Eb/I which is a ratio of bit energy over interference. The set point



[ 00033] To control the gain level of a reverse link channel froma nobile
station, base station 101 at step 301 neasures the signal to interference
rati o (S/WP oafo3shhe reverse |ink channel transmtted frompChaSopib4be
station. The neasured S/I is conpared with a set point S/1 at step 302.
The neasured S/I may be in the formof Eb/I whichis a ratio of bit energy
over interference. The set point WO 03/,003593 PCT/US02/19403 13 may be in
the sane form The set point is selec ed for the nobile station. The set

point may be initially based on_the open |l.oop r setti by the nobile
v At on: (RRS0RR]INtPer S dar CENESBet POMbiig REISHaROT 16 TEDIBHAON.af ot op
303, base statlon 101 orders the nobile station to | ower the %aln | evel of
t he rever 3belsaikpoishaayebe liitially hasethion ther opsakePR POWEB. sefliitgh by HBeneasur ed
S/l is higher than the set point, it indicates that the nobile station is
transm tt mubilerstafion. reverse |ink channel at again | evel higher than is
needed to maintain an adequate reverse |link comunication. As a result,

the [gpbsdje stalf #ie hfeastrstersid id PidHMhahNhedabinp bmvebt %iep 393" pugese i nk
channel to reduce the overall systemint erference the measured S/1 is

| over t hag, 4 A o Dino o SBatich 10REP T L @p?@lmgén deliSoaR mobi | e

station tO ncrease gal n reverse by an

point, i 1 Shah %;Cﬁv'eéntlaﬁﬁguretvﬁor”n@{ﬁ%eﬁfﬁﬂ‘éﬁﬂ]e?t'h@l%ﬁé%v%B SRR ever se

i nk channel at a gal n level lower than is needed to nmaintain an adequate
reverse | thao deneehpett drindiagtes thakdine raebile,siadiani infransnaittig anitbeel , t he

nobil e station nay be able to overcone the interference |evel and provi de
an adequateverss dinkechamiel catnagainc ktviebigher than is needed to maintain an

adequate reverse link communication. As a result, the mobile station is
ordered to lower the gain level of its reverse link channel to reduce the overall
system interference. If the measured S/l is lower than the set point, at step
304, base station 101 orders the mobile station to increase the gain level of
the reverse link channel by an amount, for example 1 dB. When the
measured S/l is lower than the set point, it indicates that the mobile station is
transmitting on the reverse link channel at a gain level lower than is needed to
maintain an adequate reverse link communication. As a result of increasing
the gain level, the mobile station may be able to overcome the interference
level and provide an adequate reverse link communication.

[00035] The operations performed at steps 302-304 may be referred to as the
inner loop power control. The inner-loop power control keeps the reverse link
S/l at the base station 101 as close as possible to its target threshold as
provided by the set point. The target S/l is based on the set point selected for
the mobile station. The power up or power down may be performed several

times during a time frame. One time frame may be divided into 16 power



[ 00035] The operations perforned at steps 302-304 nmay be referred to as the
I nner | oop power control. The inner-|oop power control keeps the reverse
link S/ Iwatosnbsssbase station 101 as cl ose as possi bl e t oPCTOSKATIYET
threshold as provided by the set point. The target S/1 is based on the set
poi nt selected for the nobile station. The power up or power down may be
performed several times during a timé frame. One tinme frame nmay be divi ded
into 16 power WD 03/003593 PCT/ US02/ 1 é]l03 14 control groups. Each power

control gro consi sts_of severa a synbol s he po up. or, power down
Conmand nE9NEel FIOURS Y FaGty PORSY Cﬁﬂ@ baroUHy Fasts o SoBrA ate YR A has
not been received at step 305 power control |oop 300 continues to
nmeasur e STheoPowele UPeWeP@é’eF .dﬂwrb ﬁamfean@unah@e trﬁasmgiad pEwines gt ol

group at step 301. The process is repeated at steps 302-304 until at |east
one franefrafmedatfaona frasneiof ethié rrae hbkebeehireeciveditat miep [3VB) 36 povedrngl e set
point or target may not be satisfactory for all conditions. Therefore, the

set poi nt coaedl labp BOTPcaRhuTRtoansasGlaglefdppaadene [k ehariegidigilgr ever se
| ink channel error rate. If one frane of data has been received at step

305, 2 nejeShlysabwObal Aol ARBHIRHETTAL FhERIRGeptifod APYEES! PO Nt
" AR B

becones the new tar e ort bile station. ew set I'nt may
xanpl o, 3{32?’@%@%%&5? B P Bﬁbﬁ%aéie%]ﬁ?éeﬁ@ﬁv%rﬁ@éﬂé §fﬁ3f>nF?rndi cati ng
v ah003Ey +ai & HGokHESLRRnhaY IGEs RN GHEP SRRACIODNST bFPRuRat on
consequently increases the reverse |ink channel gain level via the
conpar i soheteferee thacet it usesbakstepp3@ mayhalser change dependingtarear r ame
error rate is below a

desired reverse link channel error rate. If one frame of data has been

received at step 305, a new S/l set point may be calculated at step 306. The

new set point becomes the new S/I target for the mobile station. The new set

point may be based on a number of factors including the frame error rate. For

example, if the frame error rate is above a predetermined level, indicating

unacceptable frame error rate, the set point may be raised to a higher level.

By raising the set point to a higher level, the mobile station consequently

increases the reverse link channel gain level via the comparison at step 302

and a power up command at step 304. If the frame error rate is below a

predetermined level indicating an acceptable frame error rate, the set point

may be lowered to a lower level. By lowering the set point to a lower level,

the mobile station consequently decreases the reverse link channel gain level

via the comparison at step 302 and a power down command at step 303. The

operations performed at steps 305-306, looping back from step 306 to step

302 to indicate a new set point and looping back to step 301 for measuring

the S/l of the new frames may be viewed as the outer loop operation. The



predeterm ned | evel indicating an acceptable frame error rate, the set
point may be lowered to a lower level. By lowering the set point to a

| ower | evwD,03/003%¢3 nobi | e stati on consequently decreases tRETrEoEISe3 | i nk
channel gain level via the conparison at step 302 and a power down conmmand
at step 303. The operations perforned at steps 305-306, |ooping back from
step 306 to step 302 to indicate a ng s set point and | ooping back to step
301 for neasuring the S/I of the new'frames may be viewed as the outer

| oop oper out

comtr o iVt nod Hondl TR AR cbiplnand Bhds dvgy fianB Thadod D
conmand once ever ower control rou One frane qnd one ovve{ control
group nay PR¥ST f@@%@@ﬁn%wmr@@n%ﬂﬁ g\?rbfﬁ&”‘?foﬁ%ﬁ”? 09E8P] %ﬂf@ ram

comuni cati on system 100 nmay enploy a forward |ink power control scherre to
reduce i nesdfanecprwer qordrahghdoue maydee,gaspadively0 20 arshinzhirogee lang.base

station 101 periodically about the voice and data quality. The frame error

r at §0a087ual i Theneeswi@tieatich aystenepT exhy @nysiey a sfoavaeh lidk Jpower a power
measur enent report nmessage. The nessage contains the nunber of franes

recei ved icBnefl Qchethd N® fr@ﬂl‘ﬁ?é dinkérf&?eﬁ@é‘””ef he Ciiobilg §&t|bﬂ§e"l(92~l104 The

gain |l evel of the forward 1 nk channel 1s adjusted based on the nunber of

frame errabsmiftals® as Riatfon a|or1e 8Fu881c5h;ﬂkabo‘i{taﬁ1‘ér Solle! ARyl used to
ane

i nform basé statron ther was receil ved Wth or
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forward |ink channel structure 400 depicts the structure_ of code channels
that may Btationaddii viee® PPWRHs reasyreHAnt ggport message. The message

contains the number of frames received in error on the forward link channel
during an interval. - The gain level of the forward link channel is adjusted
based on the number of frame errors. For fast response, a reverse link
erasure bit may be used to inform base station 101 whether the previous
frame was received with or without error. The channel power gain may be
continuously adjusted while monitoring the message or the erasure bit.
[00038] Referring to FIG. 4, a forward link channel structure 400 depicts the
structure of code channels that may be transmitted by base station 101.
Forward link channel structure 400 includes a forward channel 410. Forward
channel 410 may include a forward traffic channel 480 and a forward pilot
channel 440. Forward traffic channel 480 includes at least a forward
fundamental channel 481. Each forward fundamental channel 481 may have
an associated forward supplemental channel 482. The resources used for
transmission of forward supplemental channel 482 may be shared among
mobile stations 102-104. As such, forward supplemental channels 482 may

be referred to as the forward shared supplemental channel 482. The gain



Forward |ink channel structure 400 includes a forward channel 410. Forward
channel 410 may include a forward traffic channel 480 and a forward pil ot
channel 4™O0.036as9mrd traffic channel 480 includes at | eastca/iSor/vwand
fundanmental channel 481. Each forward fundanental channel 481 nmay have an
associ ated forward suppl enental channel 482. The resources used for

transm ssion of forward suppl enent al \(I:&gannel 482 may be shared anong

nobil e stations 102-104. As such, forward suppl enental channels 482 nmay be

referred to as e forward shared su ntal channe|l 482. The gain WO
031 0035931661 OGMES JanaBeNey SHEnB! F8T Made SRR SUBRBRIEL ST and
the associ ated suppl enmental channel 482 nmay be controlled in accordance
wi th vari éhaneelyisd maythe corjtonieddn arepiancagvithovamiaus enbadiksdsse | i nk
channel structure 500 depicts the structure of reverse |link code channels

t hat[00eg9pe t r Aefeirinigetd FYGNBpial mvessatlinkrchahfah $hdctuRe BA0sdepiciskihghannel
structure 500 includes a reverse link channel 510. Reverse |ink channel

510, anongifeNRs adf feNapelifk doie! BRGds thal Al8ebb ddddmitteRann om0 for
radi o configurations three through six. Various radio confidgurations have

been descilhedsl fhol #6a! BEKALS 1k BAAARGStrIAGE! BOO TG o BlEKRIER her el n.

Ceneral ly, comruni cati ons ween base staflon nobi'l'e stations

102- 104 be limited to a set of defined data rat d_modul at i
scheres | FBAEH Tk BevsiRa Ul Shane! S e AT o9VRTR] EhRMBl MBS 2armong

several channels, includes a reverse pilot channel 541, a reverse
f undament &verpaiiadic shanngl 48 feevadiecopfigrratiopsithwe theQught fiXnnNErous3. The

reverse pilot channel 541 and reverse power control sub-channel 543 are
mul ti pl exeadipogenfigurationsadtaveoviegerc odesaribeglr dop the aelevant standards .

incorporated by reference herein. Generally, the communications between
base station 101 and mobile stations 102-104 may be limited to a set of
predefined data rates and modulation schemes in each radio configuration.
Reverse traffic channel 540, among several channels, includes a reverse pilot
channel 541, a reverse fundamental channel 542 and a reverse power control
sub-channel 543. The reverse pilot channel 541 and reverse power control
sub-channel 543 are multiplexed together in each power control group in a
frame of data. The data communicated via reverse power control sub-
channel 543 may be used to control gain levels of forward fundamental
channel 481 and the associated supplemental channel 482 in accordance
with various embodiments.

[00040] Referring to FIG. 6, a frame of data 600 depicts multiplexing of the pilot
data of reverse pilot channel 541 and power control data of reverse power
control sub-channel 543. Each frame may contain 16 power control groups.
A power control group 610 depicts multiplexing of the pilot data of reverse

pilot channel 541 and power conirol data of reverse power control sub-



frame of data. The data communi cated via reverse power control sub- channel
543 may be used to control gain levels of forward fundanental channel 481
and t he awewsioetsesl suppl enental channel 482 in accor dance PCEUSh2/¥&03 OUS
enbodi ments. [00040] Referring to FIG 6, a frane of data 600 depicts

mul tiplexing of the pilot data of reverse pilot channel 541 and power
control data of reverse power control _sub-channel 543. Each frame may
contain 16 power control groups. A péﬁer control group 610 depicts

mul tiplexing of the pilot data of reverse | ot channel 541 and power
control dﬁhg”@ﬁ' 5‘193/8{)?@0 SR COREIbBradR, ﬁ‘%%@%S@QI“W@%@/@Q@OS 17
channel 543 in each power control group. Each power control group 610 is
used to tuaednd tramemit datar efvieveeseppilaitchenashdd 1 Bnd revdracepewskeCouivelr
control sub-channel 543. The reverse power control sub-channel 543 applies

to radi o sabswhagnep4nnThi hewsrst powedltonirsl sitaehammdlizss sisics a0 radippor t s
the inner and outer power control |oops for the forward traffic channel

480, The euhmjuraufs thre@nhidligH 98P BRI HiRbRS stitforP SlipRsitd ihe/Ande dhased on

Eb/Nt to achieve the target ane error rate on eac assi gne orward

the r ;fief@g@}?‘dgwﬁ%an?@iww %%Wa@“?%f if koA 420 Eﬁﬁa%o@?{rﬁéméi

e 'sent t 8BS0 6P ePUHaRs: 15h SoF B9k SNBSS oA rop N Lio: BRAAHEI 1843, The
reverse power control sub- channel 543 may be used by each nobile station
102- 104 t trgehffeme erer yatae onseagh aasigoed darveardsiiatéici ehannel d80bi Theel B) or

a quality indicator bit (QB). The value of EIB or QB froma particul ar
mobi | e st amesrpaketrecontred dodprcobgsres the Eb/Nt of the received forward traffic

channel with the corresponding outer power control loop set-point to
determine the value of the power control bits to be sent to base station 101 on
reverse power control sub-channel 543. The reverse power conitrol sub-
channel 543 may be used by each mobile station 102-104 to transmit to base
station 101 an erasure indicator bit (EIB) or a quality indicator bit (QIB). The
value of EIB or QIB from a particular mobile station determines for base
station 101 whether to increase or decrease the power level on forward traffic
channel 480 targeted for that particular mobile station, or re-transmission of
the data on a subsequent data frame or both.

[00041] The communication system 100 may employ several modes of a
forward power control scheme. The forward traffic channel 480 includes
forward fundamental channel 481 and forward supplemental channel 482.
The forward fundamental channel 481, for the forward power control, may be
considered as the primary cﬁannel and the supplemental channel 482 as the
secondary channel. One frame of data may be for 20 mSec. Each frame of

data may include 16 power control groups. Therefore, if the sixteen power



station 101 whether to increase or decrease the power |evel on forward
traffic channel 480 targeted for that particular nobile station, or
re-transrmvelBomsed the data on a subsequent data frame oPCHaiSh2/19400041]
The conmuni cati on system 100 may enpl oy several nodes of a forward power
control schene. The forward traffic channel 480 includes forward
fundanent al channel 481 and forward syppl enental channel 482. The forward
fundanment al channel 481, for the formggd power control, may be considered

as the primary channel and e suppl enental channel ,482 3s the  secondary
channel . @%@trglr Srr?é’péfar@ai‘%e‘ﬁrg‘&r B%'?t??}ﬁn@@%é%‘{e?@gc% f annghiBenmy

i ncl ude 16 power control groups. Therefore, if the sixteen power WO

03/ 003593 ferdhagkoatel $423800 Bpe ot thel 9@jndeysis &f dwadeavars chaimelsiSUucAg gai n

| evel of a forward channel, the feedback rate is at 800 bps. If the gain
| evel s of asvoriardviandanieaial@hanneli4®l aad forwavdr sigplecientattchbnoblad8 481
and forward suppl enental channel 482, are being controlled, the feedback

rate is | g&s bbicdtiRbileBs thel feetiPakk htediail8ss Hfé/rﬁBObefdsheT@rcbﬁﬁng@iﬁd t he
secondary channéls at different feedback rates, different nodes of the

forward pougy o‘fgﬁ‘% g)?itp,adrfgyan%eﬂiés?é’co %ﬁngaﬁ%%raiﬂer tE&dback refed abl e 700

provi des variou power contro modes in accordance W t h vdri ous
L L L L Kbl s
fundanental channel 481. |n_anot her_exanple, in, node "110", - the even
nunl@P&Rlhover RedHIngItoJil6u fs adpble £y PIQyidesyRrRHSIrwab RRWeL PR Yl bits
relating to the primary channel, such as fundanental channel 481. The odd
nunber ed puees inatcoudanpeowits varieus egtbodiments. For example, for the mode

“000”, all sixteen power control groups are used for power control of the

primary channel, such as fundamental channel 481. In another example, in

mode “110”,  the even numbered power control groups are used to

communicate power control bits relating to the primary channel, such as

fundamental channel 481. The odd numbered power control groups are used

to communicate QIB or EIB associated with a secondary channel, such as the

supplemental channel 482. A forward fundamental channel 481 frofn base

station 101 to a mobile station may have one or two associated forward

supplemental channels, such as forward supplemental channel 482. The

associated forward supplemental channel 482 is used to communicate data to

the mobile station in addition to the data being communicated on forward

fundamental channel 481. The resources used for communications of the

supplemental channel 482 may be shared among several forward

fundamental channels.

[00043] Referring to FIG. 8, a block diagram of a transmitter 800 is shown in

accordance with various embodiments. Transmitter 800 may be used in base



to communicate QB or EIB associated with a secondary channel, such as the
suppl enental channel 482. A forward fundanental channel 481 from base
station IWO0 08003%930bi | e station nmay have one or two associparasot/onwar d
suppl ement al channel s, such as forward suppl enental channel 482. The
associ ated forward suppl enental channel 482 is used to communicate data to
the nobile station in addition to the gata bei ng comruni cated on forward

f undanent al channel 481 The resources”used for communications of the

hannel <. S04IP T HAToRAMHBTHBOFIER % BBt ir 1A bho o0 (BNRHRL L or 800

IS shown in accordance wi th various enbodi nents. Tr ansmtter 800 may be
used i n bigwanenal cbamd 4&3TA0d0RMarDsuppiemenial ehanrel 488r AndnRWh tti ng

data to nobile stations 102-104 on forward fundanental channel 481 and
forward s@&pplreceinesidatd fornteinstdigsioAron fopward Bihdlanmsreahveahel 481 0Mhe
transm ssion on forward fundanental channel 481. The data nay be received

from wir eghtDmdybevpsdeiVatd froM wirdaie ABbIPE 108! JRiedatd AMaybdeitpbdst at i on,
such as nobile stations 102-104. Each nmpbile station in a forward |link

conmuni Caﬁ‘ér"é‘rﬁ(&%l@ éiéﬁ@n éb | 90 midhlie t@}gsvm@marﬁ& nfdgﬂﬁe S[Hrf‘ﬂq channel

481. Addi tional data e transmtte e tar I on on
forward supp Ierrenta channe 0 data tran mtte orwar d

f undanent & REAAT APk A Al Y Reh. ol el Bi4Y PRub S oS50,
Each data franme ma nSec |long in accordance with an enbodi nent. Data

on the foifwadn%ndﬁépeﬁ@?ﬁ'aﬁm c Higdsiiignal giatawmay, bet ranghitiedete tigoteseRical Iy on

several data franes 898 to a
‘mobile station on forward supplemental channel 482.

[00044] The data transmitted on forward fundamental channel 481 may .be
continuous over several data frames 899. Each data frame may be 20 mSec
long in accordance with an embodiment. Data on the forward supplemental

. channel 482 may be transmitted sporadically on several data frames 898 to a
target mobile station. Inputs 850A-850M receive data for transmission on
forward supplemental channel 482 for several mobile stations. A
supplemental channel scheduler 860 selects data at input 850 for
transmission in data frames 898 on the supplemental channel 482. In one
example, supplemental channel scheduler 860 may select from daia frames
898 the data frames “n, n+3, n+4 and n+8” for transmission of daia on the
supplemental channel 482 to mobile station 102. The data frames “n+1 and
n+7" may be selected for transmission of data on supplemental channel 482
to mobile station 103. The data frames “n+2, n+5 and n+6” may be selected
for transmission of data on supplemental channel 482 to mobile station 104.

[00045] On the reverse power control sub-channel 543, the mobile stations

102-104 transmit an erasure indicator to the base station 101 during each



target nobile station. Inputs 850A-850M receive data for transm ssion on
forward suppl enental channel 482 for several nobile stations. A

suppl enernwalo3obssehel schedul er 860 sel ects data at i nput ®B0/1fS02/19403
transm ssion in data franes 898 on the suppl enental channel 482. In one
exanpl e, suppl enental channel schedul er 860 may sel ect fromdata franes
898 the data franmes "n, n+3, n+4 and n+8" for transm ssion of data on the
suppl emental channel 482 to nobile st&lion 102. The data franes "n+l1 and

n+7" may be selected for transm ssion of data on supplenental channel 482
o robi | ¢ CCHATABE- 100 SRSU G A G BRI STATBOH AT ST ek, EGENGR) et od
for transm ssion of data on suppl emental channel 482 to nobile station 104.
[ 00045] Oflatshenrtbe dewargd avpplerpentiabchamiel @4f@hnEhe pachile: siationmhil 02-19at i ons
102- 104 transmit an erasure indicator to the base station 101 during each
WO 03/ 003983ndtTidvdspacd af6anaitsh dbbat fheasehediliagesfadatacon wiifferantodatandi cat es
erroneous or error-free received data on the forward suppl enental channel

482. The nmbids goBat 'Tl'ﬁé_smbﬁﬁejéi&tior@10211dlla‘éﬁeﬁfgt% d8é R BhiOBnapRUL t he
scheduling of data on different data franes 898. The nobile stations

02-104 : I I i
102 104 ot iind Rar ) 3800 Ui 108, RS 03RS o iRdr 70 |
received iy,n erro .anot her . nobil e statiegggd%n erasure

i cat or e gtpRlententaf PHAREES 42 8 TRraNers T Bk o BaRIe S37 Dol
station 101 on reverse power control sub-channel 543. Base station 101 may
i gnor e t h&@4ilgs ftaliom dianatiprgure JRAICAIOrmiicaling aireReous ngceplien nist
sel ected for transm ssion on the supplenental channel 482. For exanple,
base st at itranstideckicpthet Bageostatioril 0 ondeversy pawer ¢ortrad subtchainnil 543.
Base station 101 may ignore the erasure indicators from the mobile stations
that are not selected for tfransmission on the supplemental channel 482. For
example, base station 101 expects to receive, during data frame “n” with
appropriate round trip delay time, an erasure indicator indicating erroneous or
error-free reception of the transmitted data on the reverse power control sub-
channel 543 from mobile station 102 in response to transmitting the data on
supplemental channel 482 during data frame “n.”
[00046] The data on the supplemental channel 482 and fundamental channel
481 are modulated and encoded in blocks 861 and 862 respectively for
transmission to a mobile station. The modulation scheme and the encoding
steps are described in the specification of at least one of the standards, such
as 1S-2000 standard, incorporated by reference herein.
[00047] The gain of supplemental channel 482 and gain of fundamental
channel 481 may be selected by a channel gain selector 890 in accordance

with an embodiment. For example, the gain of forward fundamental channel

481 may be selected based on the forward link power control scheme used in



appropriate round trip delay time, an erasure indicator indicating
erroneous or error-free reception of the transmtted data on the reverse
power corwpaB/ogshs channel 543 from nobile station 102 i nPCE4SONER03 O
transmtting the data on supplenental channel 482 during data frame "n."
[ 00046] The data on the supplenmental channel 482 and fundanental channel
481 are nodul ated and encoded in bIocEiD861 and 862 respectively for
transm ssion to a nobile station. The dul ati on schene and the encodi ng
steps are described in the specjfication of at |east one of the standards,
such as M SOTEMYRISALRR BVSIBl0Shr APcEPSsy her BB HRNYRS| FRNTUcBr] The
gai n of sugplenentaL channel 482 and gain of fundanental channel 481 may
be sel ect edanyelab4hdndientegapeorsitoseption Foibei furglesgniahekanngl t481arihe
enbodi ment. For exanple, the gain of forward fundanental channel 481 may
be sel ect gdinbeb b undadmeerital vharthdli48d prayebe dooreaséd s éme forsead ilink\WO

03/ 003593 PCT/ US02/ 19403 21 the communi cation system 100. In case, the

reverse pgWier @eﬁirblqbogybo iriPRNEshe TNt AtineahRfetRAGHIld SEEHH.I fcade t he
fundanmental channel 481, the gain of the fundanental channel 481 may be

| ner eased yyd goldie | AINEY o4l oGl Wi BluidB0%, o TJRREAYE difpeED/ Nt at

t he target hobi n. 1n case, e reverse p r ol sub-channel
543 indicate oqd, recepti the fundanental chapnnel 4 t he, gai n of
The f undaliiBAS BRLHRAMSIE ydge 2 gt he JURRPanE) ABRTDR L ME BE ¢ he

target nobile station. [00048] The gain |evel of the supplenental channel

482 may béegwasediladaveihiedeb/bih at e tgsget mebila siaipact ed for fundanent al

channel 481 in accordance wth an enbodi nent. Each data frane of
supDeo#sit al cAarngdindeLelmal thee supplemental channel 482 may be determined

based on the gain level selected for fundamental channel 481 in accordance
with an embodiment. Each data frame of supplemental channel 482 may be
associated with a fundamental channel 481 targeted for a specific mobile
station. Therefore, the gain level of supplemental channel 482 may be
determined based on the selected gain level of an associated fundamental
channel 481 in accordance with an embodiment. After the gain adjustments
in the encoder and modulator blocks 861 and 862, the outputs pass through a
carrier modulation block 863. The resulting signal may be amplified before
being transmitted from a set of antennas 864 to mobile stations 102-104.
[00049] The signals transmitted between mobile stations 102-104 and base
station 101 may propagate through a channel with various fading conditions.
An additive white Gaussian noise (AWGN) channel condition approximates a
slow fading channel condition for the signal. The forward link power control
loop used for controlling gain level of a c.hannel between mobile stations 102-
104 and base station 101 may use an Eb/Nt threshold level such that the

frame error rate is maintained at an adequate level. The Eb/Nt threshold may



associated with a fundamental channel 481 targeted for a specific nobile
station. Therefore, the gain |evel of supplenental channel 482 may be

det er m newolwasex$odNn t he sel ected gain | evel of an associ ared/dSsondanent al
channel 481 in accordance with an enbodi ment. After the gain adjustnents

i n the encoder and nodul ator bl ocks 861 and 862, the outputs pass through a
carrier nodul ati on block 863. The res#!ting signal may be anplified before
being transmtted froma set of anten s 864 to nobile stations 102-104.
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An additive white Gaussian noise (AWEN) channel condition apprOX|nates a
sl ow f adi foe enarage chaymel adn is at atlﬁéelsaw theTAW GiYr glearunel laviel.pder
control | oop used for controlling gain | evel of a channel between nobile

st ati ons B92ragelchamd| lgafemstydie nairiiaihedest alteyehoompaiible ho dsh AVIGNevel
such that the frane error rate is maintained at an adequate |evel. The
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sel ected by the forward |ink power control '1oop such that the average
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channel gain nmay bé nai ntal a hparable to
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at an ade%uate | evel npost of the tine. One frar};na out of many frapes may
arrive at A\ 8F asPgAaFiong! Ffblr'@tser FAl 0 CRUSINY iy Trame &r’r@rétr%‘ﬁ receivRE

receiver. Such a frame error occurs at the deep part of the channel fading
condi t i on SUchGBaMerRTITreGoNEs abthel deempark ofthepehav®! frding conditiosxanpl e of a
chan[gggso] Referring to FIG. 9, a graph 900 depicts an example of a channel
fading condition 902 and the channel gain 901 with respect to time. The gain
of the channel is at a peak level when the channel fading condition is at a .
bottom point. The AWGN of the channel may be at a gain level 903. The
average gain of the channel with the power conirol may be set at an average
gain level 904. The margin between gain level 903 and the average gain level
904 allows the communications over the channel to be at an adequate frame
error rate under most fading conditions. The communications at the bottom of
the fade condition may result in erroneous reception of one or more frames.
Such a channel gain model and the associated power control scheme works
very well for forward fundamental channel 481 due to its continuous nature of
communication to a mobile station over a period of time.
[00051] The communications over supplemental channel 482 targeted for the
same mobile station may be sporadic. The supplemental channel 482 may be

shared among several mobile stations 102-104. The channel condition of

fundamental channel 481 at each mobile station may not be the same. The



fading condition 902 and the channel gain 901 with respect to tine. The
gain of the channel is at a peak |evel when the channel fading condition
is at, a wbaesw@mspoi nt. The AWGN of the channel nay be at paTgmonid4evel 903.
The average gain of the channel with the power control may be set at an
average gain |level 904. The margin between gain |evel 903 and the average
gain level 904 allows the conmmunicatigns over the channel to be at an
adequate frane error rate under nost fading conditions. The comruni cations
at the bottom of condj may result in rron ous ece i on of
one or nof&2 PP%‘n@J]t'%@ﬂoﬁed'ﬂ%' paé'&f‘rfnﬁ%i’ b%ﬁﬁf tﬁﬁ@‘ﬁ Qe ?éH ower
control schenme works very well for forward fundanental channel 481 due to
its conti ti®gGeMiadnicatien onclhemimriempaial chaanaiomiay des based@noy @Fictlper i od
of time. [00051] The conmuni cati ons over supplenental channel 482 targeted
for the dadex favkedolh Faate ohdaky Ber spanmypde,cif tAd@riouppinelexndfad nodisilenel 482
may be shared anong several nobile stations 102-104. The channel condition

of  fundamestion ishammr 48n abtheas haR@bine wbBlié OBidiBY Mels ke foRRagAne. The
WO 03/ 003593 PCT/ USO2/ 19403 23 channel condition at one nobile statlon may
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suppl enental channel schedul er 860 may be used to schedule data at input
850 corr edpmebedyglet datehat inhit| @85G catresponding toHbe mobile station with the ~

highest priority index. In one example, the priority index may be equal to the
inverse of the product of the average throughput (T) and the channel gain of
the associated forward fundamental channel 481. A priority index may be
calculated for each mobile station.

[00052] The power level of forward fundamental channel 481 may be based on
a periodic feedback from the mobile station. The forward fundamental
channel 481 normally has a continuous communications of data between the
receiver and the transmitter. Therefore, the average gain level 904 of forward
fundamental channel 481 may be at a level above an absolute minimum
(AWGN) level that accounts for variations in the propagation channel over
time. The communications on forward supplemental channel 482 may be
sporadic for a mobile station depending on the priority index of the mobile
station. As such, the forward supplemental channel 482 and forward
fundamental channel 481 do not experience similar channel conditions in

accordance with an embodiment.



hi ghest priority index. In one exanple, the priority index nmay be equal to
the inverse of the product of the average throughput (T) and the channel
gain of wbe3asseri ated forward fundanmental channel 481. ARCpAiIS2/19493 i ndex
may be calculated for each nobile station. [00052] The power |evel of
forward fundanental channel 481 nay be based on a periodic feedback from
the nobile station. The forward fundangntal channel 481 normally has a
conti nuous conmuni cati ons of data between the receiver and the

tra ' r. T r ver WA level 904. of forward, fundament al

chantePoHEL ey g e MGG B! BB 0B IR0 BGR wrtoR ate N R e
accounts for variatjons in the propagati on channel over tine. The

communi catSPBH?"éﬁPt"F‘t)r ek upe eﬁ%nagtermeﬂn ATSOFARNCEe WilhoYaliUsS for a

mobi | e station depending on the priority index of the nobile station. As

such, t he embodimgntaupphegain of thehauwpriemestal ahannel ((dsah) 482nahayrdre s¢t channel
481 do not experience simlar channel conditions in accordance with an

enbodi mentequiliotd e QRHY Df REE/ IURAAMENE Ichatvhel GRTT] 48 fptus iangadaptieG. 10, a
graph 1000 shows variation of a channel gain of supplenmental channel 482

as determ i c I T ' hREN ' t he
N (vay. Orr@?ﬁ% Wi tthe \@rpgwﬂﬁemﬁn%ﬁghﬁa ??chzi?a?ﬁdag% afso

suppl enent al “channel (Gsch) 482 may be set equal t h t he

e S A P e A 1,

ate factor
0, 25001 Sageen;al BIORALIENL oL 880 (LS RS T e P aRs o he
associ at e(2Rfsclzjr?)dai‘rrxroll3 ?ﬁea lda%et] ?erl]tgeéf tﬁglasfslgfcica%d fundamental channel 481 (Rfch).
The adaptive margin Ma may change with every frame of data scheduled for
the mobile station in accordance with an embodiment. - For example, at an
initial time, data frame 1, the Gsch may be at a level “A”. At the data frame 2,
the next data frame scheduled for transmission on supplemental channel 482
to the same mobile station, the Gsch is dropped by an amount to the level “B”.
At the data frame 3, the next data frame scheduled for transmission on
supplemental channel 482 to the same mobile station, the Gsch is dropped
again by an amount to the level “C”. At the data frame 8, the next data frame
scheduled for transmission on the supplemental channel 482 to the same
mobile station, the Gsch is dropped again by an amount to the level “D”. The
drop in the supplemental channel gain Gsch may be accomplished by
adjusting the adaptive margin Ma before each transmission.
[00054] If a data frame on the supplemental channel 482 is received in error,
the Gsch for the next scheduled data frame is increased by an amount

sufficiently large that, perhaps, provide adequate reception at the receiver in

accordance with an embodiment. [n this case, at the data frame 14, the next



The adaptive margin Ma may change with every frame of data schedul ed for
the nobile station in accordance with an enbodi nent.. For exanple, at an
initial twoe3oodaba frane 1, the Gsch nay be at a | evel "APCTAiSOY/Imgozlat a
frame 2, the next data frame schedul ed for transm ssion on suppl enent al
channel 482 to the sanme nobile station, the Gsch is dropped by an anount
to the level "B". At the data frane 3 the next data frane schedul ed for
transm ssion on supplenental channel 282 to the sanme nobile station, the
Gsch is dro d again n amount to the level "C'. At the frame 8,
the next AR Teme Sehaulte 1o RS issich of ter SiPripmientd stisirehdhede’ channel
482 to the same nobjle station the Gsch is dropped again by an amount to
the | evel thepsameraobie siation. theeGsah it nesrasad Byanramowal te thgdavelsl be
acconpl i shed by adjusting the adaptive margin Ma before each transmn ssion.
[ 00054] | fTha ideteaséraitbe sopplemenipiptiearse ghircGachdion 8i2e igain level Ddd i n
error, the Gsch for the next scheduled data franme is increased by an

anount  syid paingBleF iLsatciehay largethanaiowdy xbefreadRavalRicaBsePThen at the
receiver in accordance with an enmbodinent. In this case, at the data frane

1 ansm ST RO (hd S oap S aP CBRARdCgein 3o el ST RCESMBINEY by

transm ssion on the su the same | I'e ation;
e Coch RGeS BB et Brlo"E A houfmissia e IBERERRRRCY o "o
i the supincRbRIEPORARe! e e 1Pty a5eNac BHBT Ckedresge i B8t  ng ¢ he
adaptive margin Ma before each transm ssion in accordance wth an
enbodi mensuppiementalr channel gain Gsebihaginaite sirop sugcessivaly by, an enount
after each data frame scheduled for fransmission on the supplemental
channel 482 to the same mobile station in accordance with an embodiment.
[00055] - On the reverse power control sub-channel 543, in mode “110” of the -
forward power control modes, the even numbered power control groups are
used to communicate power control bits relating to the fundamental channel
481, and the odd numbered power control groups are used to communicaie
data frame error via QIB or EIB associated with the supplemental channel
482. The adaptive margin Ma is increased when a frame error is received,
and decreased when a data frame is received with error as indicated by QIB
or EIB on the reverse power control sub-channel 543 in accordance with an
embodiment. In one example, if the gain of the forward fundamental channel
Gfch and the data rate factor remain the same, the behavior of the adaptive
margin Ma may be as shown in graph 1000. Therefore, the gain of the
supplemental channel Gsch is dynamically controlled by determining the

adaptive margin Ma before each scheduled data frame transmission to the

same mobile station in accordance with an embodiment.



suppl ement al channel gain Gsch begins to drop successively by an anount
after each data frame scheduled for transm ssion on the suppl enenta
channel 480 o8o03she same nobile station in accordance w t hrem/usnboddirent .
[ 00055] - On the reverse power control sub-channel 543, in node "110" of
the forward power control nodes, the even nunbered power control groups
are .used to communi cate power contrql bits relating to the fundanenta
channel 481, and the odd nunbered power control groups are used to

CuppbBhERt o) cRisteend doFiGn ot Laantiove s AR IR AeatelOfnder o 11 ame

error is received, and decreased when a data frame is received with error
as i ndi cageterpyniopsther agamiven reagin evar Jer povatac diame | rapgnidledn®a 543 in
accordance with an enbodinent. In one exanple, if the gain of the forward
f undanment aupplearergél cl@mniel 488 tatyetethfar a atabile atatoon inemetondatee withen t he
behavi or of the adaptive margin Ma may be as shown in graph 1000.
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gont r]?I led by determining the adaptive nmargin Ma before each schedul ﬁd
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nmobil e station in accordance wth ﬁﬁ@l Se,[rarl‘godi nt. Various steps of flow

chart 1106haBNelLd82drigsier donihe: an efh@pinitRization Lpaydgance

with an enbodinent. At a step 1101, the adaptive margin Ma may be
i ni tial i zeerfbonedefore yangaitting thedirsihdaizy fragnesansupplemental channel

482 to the mobile station. At step 1102, one data frame on supplemental
channel 482 is transmitted to the mobile station at a gain level Gsch based on
at least the adaptive margin Ma. At step 1103, the channel gain selector 890
determines whether a previous data frame transmitted on suppiemental
channel 482 to the same mobile station is received without error. Such
information may be communicated to the base station on the reverse power
control sub-channel 543. If the data frame is received without error, the
adaptive margin Ma is decreased at step 1104 for a subsequent data frame
transmitted to the same mobile station. If the data frame is received with
error, the adaptive margin Ma is increased at step 1105 for a subsequent data
frame transmitted to the same mobile station. The amount of increase at step
1105 is much larger than the amount of decrease at step 1104 in accordance
with an embodiment. The increase at step 1105 may be equal to 0.5 dB in
comparison to a 0.005 dB decrease at step 1104.

[00057] Those of skill in the art would further appreciate that the various

illustrative logical blocks, modules, circuits, and algorithm steps described in



channel 482 targeted for the nobile station. Such an initialization may be
performed before transmtting the first data frame on suppl enental channel
482 to thwormsliises station. At step 1102, one data frame omCIOsp/enent al
channel 482 is transmtted to the nobile station at a gain |evel Gsch based
on at |least the adaptive margin Ma. At step 1103, the channel gain

sel ector 890 determ nes whether a prewious data franme transnmtted on

suppl emental channel 482 to the sanme nobile station is received w thout

error. Suehnnbatal (i B3 TRREAETHINGELE hotant Bsy RAS SrBlAldgd o 1 he

reverse power —control sub-channel ata’franme’i's recei ved

W thout error, th daptive rgin, Ma i s decreased at. step 1104 for a
subsequenf@FCNIG EQF@Va"gr gﬂg}ﬂﬁ?@%@p&{v&ar@hgr §Qﬂp"ﬁ%t!ﬂqse°f56%ﬁ oh® 48aBhe dat a
frame is received with error, the adaptive margin Ma is increased at step
1105 for dlusiipie hieinteszhangerbilite of hardware: ard seftwaee, svariousolusteatieat i on.
The anpbunt of increase at step 1105 is nmuch larger than the anount of
decr ease abnytomenis] Mocks, avchules roireuitsy and siepsiavei beent deSdribedrabease at
step 1105 may be equal to 0.5 dB in conparison to a 0.005 dB decrease at

step 1104gchBRN§7in Teams of tBkirl furiciiohAftyar tWikeithet sueh hRinclbRalRgi gt e t hat
the various illTustrative |ogical blocks, nodules, circuits, and al gorithm
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enbodi nment' s el n may be 1 npl'enmente ctron ar dwar e,
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application, but such implementation decisions should not be interpreted as
causing a departure from the scope of the present invention.

[00058] The various illustrative logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be implemented or-
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any combination thereof designed-to
perform the functions described herein. A general purpose processor may be
a microprocessor, but in the alternative, the processor may be any
conventional processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP

core, or any other such configuration.



i npl enented as hardware or software depends upon the particular application
and design constraints inposed on the overall system Skilled artisans nmay
i mpl ementwohg/oassTri bed functionality in varying ways for Peaaisopasds cul ar
application, but such inplenentation decisions should not be interpreted as
causing a departure fromthe scope of the present invention. [00058] The
various illustrative |ogical blocks, dules, and circuits described in
connection with the enbodi nments discl dS5ed herein nay be inplenmented or

perfar W th gener al, purpps rocessor,. a digital signal processor

( DsrPDBBE, "L piPeSsipan o dhanathad it Ageaeh edriadt i senetion i
programmabl e gate arr aéﬁ( FPGA) or ot her prog_r amabl e | ogi c devi ce,

di scret e §mhodinenisadisciosed herell Mmawibs erabedipdrdivRotly DoRpGEiesin ar any
conbi nati on thereof designed to performthe functions described herein. A
gener al psofinare malids xecoigy e a protessap rovde s oombingtionn Ahsoftwdrer nat i ve,
the processor nay be any conventional processor, controller,

m crocont pddigs mAY ré&diad en TN MBmoty, M A6y TRONMI menkty] FPROMNt ed as
a conbi nati on of conputing devices, "e.g., a conbination of’a DSP and a

m cropr oo, ERPHOM irﬁ%m%&y,wﬂgpﬁétgﬁggg?éig\{;%’ac}Bﬁuo%bolBt’E%k, a CD-

m croprocessors’in conjunctio or ‘any er’ such
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herein may be enbodied directly in hardware, in a software nodul e executed
by a proc8&idage madium ig C@b’ﬁﬁl%%?[ﬁ’@rproﬁe%ﬁﬁr tskgh dhatihgrrecessercagi rgadi n RAM
menory, flash nmenory, ROM nenory, EPROM nenory, EEPROM nenory, registers,
hard di skjnfarmatinyy dtdre, dinslk write dbformation to, the storage medium. In the i
alternative, the storage medium may be integral to the processor. The
processor and the storage medium may reside in an ASIC. The ASIC may
reside in a user terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.
+ [00060] The previous description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention. The
various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without the use of the inventive faculty. Thus, theﬂ present
invention is not intended to be limited o the embodiments shown herein but is
to be accorded the widest scope consistent with the principles and novel

features disclosed herein.

[00061] What is claimed is:



ROM or any other form of storage nmediumknown in the art. An exenplary
storage nediumis coupled to the processor such that the processor can read
i nf or mat iwo 0Bf0wsP3 and wite information to, the storage nmedirarsn2/i903 he
alternative, the storage nedium my be integral to the processor. The
processor and the storage nmediummay reside in an ASIC. The ASIC may
reside in a user termnal. In the alternative, the processor and the
storage nmedium nmay reside as discret @9conponents in a user termnal.

[ 00060] The previous description of the preferred enbodi nents is provided
to enable any person skilled in tthﬁlM%o make or use the present

i nvention. The various nodifications to these enbodinents will be readily
apparent to thdsdn s&ode division rudtigle taccassl commuydcatidncsystéme aphethodef i ned
herein may be applied to other enbodi ments wi thout the use of the

i nvent p ve féragmtioflingTdwis of afferidrdstipplerhententhaiel cofprising:ended to be
limted to the enbodi ments shown herein but is to be accorded the w dest
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controfl i ﬁ'&%g%fpné%b pé&%%ﬁﬁf@ﬁ%@ﬁéﬁ%é@ i@hé%%oeq%tggn‘&ﬁ sﬁa}ﬁ% :fg%qrgr m ni ng
gain level of a for\/\%d fE{;)g%nent al chagnel G‘ch%, 4 wherein said forward
f undanment 8HPRIREIRNERI ghangetior Peingiafpetrddar @ cPBINRR MokligirtitRint al channel
for being targeted for a common nobile station;, 6 deternning an adaptive
mar gi n6 (M) f ofleteaminingr aragiaptipe | roatdin {Ma) for said forward supplemental

-channel;

8 determining a forward supplemental channel gain (Gsch) based on

-said Gfch and said Ma.

2. The method as recited in claim 1 further comprising:

2 transmitting said forward supplemental channel at said Gsch level.

3. The method as recited in claim 1 further comprising:
2 determining a data rate factor based on a data rate of said forward
fundamental channel and data rate of said forward supplemental channel,

4 wherein said Gsch is based on said data rate factor.

4. The method as recited in claim 1 further comprising:
2 decreasing said Gsch for a subsequent data frame targeted for said

common mobile station by decreasing said Ma.



channel ; 8 determ ning a forward suppl enental channel gain (Gsch) based on
said GFch and said Ma. 2. The nethod as recited in claim1 further

conpri si g0 03/003sahsmi tting said forward suppl enental chanmelr/tsn2/sad Gsch
| evel. 3. The method as recited in claiml further conprising: 2
determning a data rate factor based on a data rate of said forward
fundanental channel and data rate of gi d forward suppl enental channel, 4
wherein said Gsch is based on said da rate factor. 4. The method as
recited in claim1 further conprising: 2 decreasing said Gsch for a
subsequent data franme targeted for said conmmon nobile station by

decreasi ng sai 3 P 0 The net hod as
recited in cl algml\f%ef X)@#ﬁ 4g§g%%§"d @&W%Z?iﬁfeg%ﬁr@n%ecream ng said Gsch
for subsequent data friyrrea tar etesgﬁiog salg? n rmbll tion on said
forwar?d suppl eReFReasvely cReGTREPNGy SE v 1Ty SHESPRYRN néF amgs 6. The
met hod as recited in claim1 further conprisi ng 2 increasing said Gsch for
a subsequiaigeiest dorf rsaitk cammenemahile station oomseid fervard suppleatenda sai d

forward suppl emental channel by increasing 4 said Ma after receiving a

suppl erenthanmdl dyrslccbesivelyaferseasing sdidcéiaor from sai d common nobil e
station. 7. The nethod as recited in claim1l further conprising: 2
successi vel y decreasing said Gsch for subsequent data franes

6. The method as recited in claim 1 further comprising:
2 increasing said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplemental channel by increasing
4 said Ma after receiving a supplemental channel frame erasure indicator from

said common mobile station.

7. The method as recited in claim 1 further comprising:
2 successively decreasing said Gsch for subsequent data frames
targeted for said common mobile station on said forward supplemental
4 channel by successively decreasing said Ma until receiving a supplemental

channel frame erasure indicator from said common mobile station.

8. The method as recited in claim 7 further comprising:
2 increasing said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplemental channel by increasing
4 said Ma after receiving said supplemental channel frame erasure indicator

from said common mobile station.



targeted for said common nobile station on said forward suppl enental 4
channel by successively decreasing said Ma until receiving a suppl enental
channel fwarm/oedsasure indicator from said common nobil e sPamiusn2/1803 The
method as recited in claim7 further conprising: 2 increasing said Gsch for
a subsequent data frane targeted for said common nobile station on said
forward suppl enental channel by increasjng 4 said Ma after receiving said
suppl emental channel frame erasure indftator from said conmon nobile
station. WO 03/ 0033%3 PCT/ USD2/.19403 . iﬁl 9. In a code.division nultiple
access communi c&t | asfé’t‘]@ vigion myliiple 4GGES$ SFOBIIGRIPIEYEM ¥ a

forward suppl emental channel conprising: a channel gain selector for

det er ni2ni repPRegRius fev epnisplliag gainefraiforwaith supripmental apl ¢@npghsinginher ei n
said forward fundanental channel is associated with said forward

suppl emrent al chanctednriebr ghiai isglectorgddre didienmiaingd gaimmierelmubi b efartvard on,
determ ning an adaptive margin (Ma) for said forward suppl enental channel

and detser nf,AbAmMeAtd| 06N EREH)ETRRdRIn SARNfevagdi fandSmeRed ohdimeeds on sai d
G ch and said Ma. 10. The apparatus as recited in claim9 further

conpri si ng; ' f 1 4 4 ' 1 al
channe - acassooftbd WHTsaElorhla SBBRMErnaMd! OB BRCTER
wherein said channeg.l%ahrg. 2 stel ect.or det rrirj nes a.dg{qa @te.cig%ctor based
on a d&t a FUPTORMOLie StatieRs AGerAg ADRIAPTYR IRAEIN M@ IR1Saiq IaWard “sai d
forward suppl enmental channel, 4 wherein said Gsch |s based on said data
rate fact gsupplemental channel and determining a forward supplemental channel gain

8  (Gsch) based on said Gfch and said Ma.

10. The apparatus as recited in claim 9 further comprising:
2 a transmitter for transmitting said forward supplemental channel at said

Gsch level.

11. The apparatus as recited in claim 9 wherein said channel gain
2 selector determines a data rate factor based on a data rate of said forward
fundamental channel and data rate of said forward supplemental channel,

4 wherein said Gsch is based on said data rate factor.

12, The apparatus as recited in claim 9 wherein said channel gain
2 selector decreases said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplemental channel by decreasing

4  said Ma.



12. The apparatus as recited in claim9 wherein said channel gain 2

sel ector decreases said Gsch for a subsequent data franme targeted for said
comon nowDI0g/0s3sa3 i on on said forward suppl enental channelPCoyusdecrsensi ng 4
said Ma. WD 03/003593 PCT/ US02/ 19403 32 13. The apparatus as recited in
claim9 wherein said channel gain 2 selector successively decreases said
Gsch for subsequent data franes targg ed for said conmon nobile station on
said forward supplenmental 4 channel ? successi vel y decreasing said M.

14. The appar at,ys recited in claim9 wherein said channel in. 2

sel ector incr eégesﬁ'ﬁi PREENSs 87 rﬁcg‘%ﬁné@'&@m 9d‘é(f‘9r61“? a‘—ﬁéé]tcgﬁaa?eaamor sai d
comon nobile station on said forward suppl enental channel by increasing 4
sai d Ma afelCcioresbCeessivaly LRArenser Aaid haaek fof r suksesiugatirdatentipewsor from
said common nobile station. 15. The apparatus as recited in claim9 wherein

sai d chanmeigetsd for Zaick| earhmons noasles istation dec sarb derveaidd sGppleniantal
subsequent data frames targeted for said conmon nobile station on said

forwarg sepphesmit flccéssitaRficréysingearpMavel y decreasing said Ma until
receiving a supplenental channel frame erasure indicator fromsaid commobn

nobil e station. 16. The apparatus as recited in claim15 wherein said
channel gain 2 selector increases said Gsch for a subsequent data frane
targeted for sai Qnmon t%i

i,d le station on said forward, s | enent al
channel by i ncréasiTﬁﬁ WPRAUFYSVES a{??@?d &GN ﬂgwggfe&ﬂ ﬁﬂﬂ)lcﬁﬁﬁﬂ? aP2'Bhannel
frame erasure indicator fraomsaid connbn nobile station. i

2 selector increases said Gsch for a subsequent data frame targeted for said
common mobile station on said forward suppleémental channel by increasing
4  said Ma after receiving a-supplemental channel frame erasure indicator from

said common mobile station.

15. The apparatus as recited in claim 9 wherein said channel gain

2 selector successively decreases said Gsch for subsequent data frames
targeted for said common mobile station on said forward supplemental

4  channel by successively decreasing said Ma until receiving a supplemental

channel frame erasure indicator from said common mobile station.

16. The apparatus as recited in claim 15 wherein said channel gain

2 selector increases said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplemental channel by increasing

4 said Ma after receiving said supplemental channel frame erésure indicator

from said common mobile station.



WO 03/ 003593 PCT/ US02/19403 33 17. A code division nultiple access
communi cation system 2 conprising: a transmtter in a base station for
det ermi niwg ogkeaspel gain of a forward 4 suppl enental chamoglUsbased on a
fundanment al channel gain of a forward fundanmental channel and a channel
adaptive gain margin, wherein said 6 fundanental channel and said

suppl enental channel are targeted for % common nobile station. 18. The
systemas recited, in claim217 wherei R>sai d transm' tter 2 transmts said
forward suppl e nt al har&nel 1o sa n_nobi stati o

ot o ned P el A 838G aiviore, nBE o ArERes BoMI TSR, 6SVeMei n sai d

transmtter 2 decreases successively, at each frane of data targeted for
sai d cdmMmBAMPHSHId e station, said determ ned suppl enental channel gain by
decreasi ng 4 successively said channel adaptive gain margin and transnits,
at said each friearsnittedin & bhae gttt foodetainining wanneldrih of atfatwand, sai d
forward 6 supplenental channel to said comon nobile station at said

succesgi vebFs pleptiggdcaahel| Basdd At &l fupahmhehs ectidritdl Qhin asieh ieRvard
suppl emental channel 8 franme error indicator fromsaid conmon nobile

station. m%e’rﬂép%ﬁaﬁﬁg{ Y24 1gﬁgﬁ}el3éd§&we-r?ﬁﬁyrﬁ5 aﬁvﬁe‘?&ht ?Qld‘ n claim

18, after recerving a pl'enent a nnel frame e I ndrcator from

sal d mob1 e oLl VRSO S L LAISTLALP LR heBd R 2T O

common mobile station.

18. The system as recited in claim 17 wherein said transmitter
2 transmits said forward supplemental channel to said common mobile station

at said determined channel gain.

19. The system as recited in claim 18 wherein said transmitter

2 decreases successively, at each frame of data targeted for said common
mobile station, said determined supplemental channel gain by decreasing

4  successively said channel adaptive gain margin and transmits, at said each
frame of data targeted for said common mobile station, said forward

6 supplemental channel to said common mobile station at said successively
reduced gain level until said base station receives a supplemental channel

8 frame error indicator from said common mobile station.



4 channel gain by increasing said channel adaptive gain nmargin and
transmts at said next frame of data said forward suppl enental channel to
sai d nobiwe 03803pati on at said i ncreased gain level. 21. Poa/GSYy1|ns as
recited in claim17 further conprising: 2 a receiver in said comopn nobile
station for receiving said forward supplenental channel and said forward

fundanental channel; 4 a controller in said nobile station for determ ning

a suppl enental channel frane error r e of said forward suppl enment al

channel . 20. The system as recited in claim 18, after receiving a supplemental

2 channel frame error indicator from said mobile station, wherein said
transmitter increases at a next frame of data said determined supplemental
4 channel gain by increasing said channel adaptive gain margin and transmits
at said next frame of data said forward supplemental channel to said mobile

6 station at said increased gain level.

21. The system as recited in claim 17 further comprising:
2 a receiver in said common mobile station for receiving said forward
supplemental channel and said forward fundamental channel;
4 a controller in said mobile station for determining a supplemental

channel frame error rate of said forward supplemental channel.



