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PCTI USO2/ 19403 * 166166* | MET mw NI mwn INTUS FOR CONTROLLI NG GAI N REVEL
OF A SUPPLEMENTAL CHANNEL IN A it Wﬂ”l|1 T ON SYSTEM 3Field
[0001] ThWGA3498¥8 | nvention rel atesyggperally to the fiel@ oé

communi cations, and nore specifically, to communications in a cellular
communi cation system Background [0002] In code division nultiple access
(CDMA) communi cation systens, a nunberjof users in the same geographi cal
area may choose to operate on a comon carrier frequency. The signal from
each user is encoded according to a unique assigned code. A receiver may
receive signals fromdifferent wusers with a common carrier frequency.
ngELt ed from

Vhi | e a siFETHOD AND %PPARAFUSIFORCONTROLLING GAIN L
all other users mtngﬁsgﬁPEE%snTAle ANNEL IN'ACDMA decodes each
S

signal according tO the xcessi ve transm ssion by
a user nmay cause interfer m?fé?" Sﬁgt‘rﬁl@ddition to causi ng

system overl oad at a base station. Ina CDOMA system the power |evel of the
signals transmtted by different users of the systemis controlled to
control the interference | evel. BACKGROUNBel of each signal is
controlled at the transmtter to maintain an adequate quality of reception
at a receipjepp end. Qther reasons, such as conserving battery

[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 frofn 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 treated as
interference. A receiver decodes each signal according to the assigned code.
Moreover, excessive transmission 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 ﬂ:\e signals transmitted by different users of the
system is controlled to control the interference level. The power level of each
signal is controlied at the transmitter to maintain an adequate quality of

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

L
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* ACT10N* WO 03/ 003593 PCT/ US02/ 19403 2 power, for controlling power |evel
of signals in a CDVA systemare well known by one of ordinary skill in the

rel evant art. [0003] Although the power |evel of the transm i gnal
from eachW&@¥003¥3 controlled to maxim ze the use of the }{Egt{lﬁsigﬁl@og

channel s, there is a need for an increased nmobility and higher quality of
conmuni cation services. Such comunication services may include wreless
radio transm ssion of digitized speech, still or noving imges, text
nmessages and ot her types of data. The comunication channel between a

S A A e £ CoM Saugm s el

conmuni ca els may be”a fundanental channel,
and anot her nay bpe suppl tal, channel. The fundamental channel may
serve as t%oﬁgpﬁﬁﬁn@w&%ﬂgﬁﬁﬁfe@w&tﬁ traffic conmunications between
the transmtter and the receiver. The suppl enental ér}anneéﬁfg]a carry
addi t [0908] dat Althoughstheppewenievel aidhadraneaytied signalfyom éﬁ?rn'ﬁ evel of

each channel may be based on the received quality Ievel at the receiver.
However, tduntroliedtty maximize ttie ube of ibelayaiiahlaichahaslse thergyis & need doan
I nefficient power control schenme in the communication system The power

level may &e ihasased mbbiktyoad highet! quediitye of ltonmmunmioation isenvicésanr&uch t hr ough
a power control scheme in the conmunication system [0004] To this end as

ol 25 BT sy Rl AERSISS e Shiminen sl

division mlidl S oF FRovirtg THHGLS AokPhet¥ag&shnd dtRéI§Pes of data. The
commu'nicétion channél 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 receivef. 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 channe! 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



and an acconpanyi ng apparatus provide for controlling gain of a forward WO
03/ 003593 PCT/ US02/ 19403 3 suppl enental channel by determ ning gain |evel
of an associated forward fundanmental channel (& ch), detef,é:r} g YQost3
adaptive THP8¥PP38%) for the forward suppl emental channel an’g @e?erm ni ng
a forward supplenental channel gain (Gsch) based on the Gch and the M.
The forward supplenental channel is transmtted to the nobile station at
the determned Gsch level. A data ratg factor based on a data rate of the
forward fundamental channel and a data rate of the forward suppl enent al

channel r &f ifAgY loeek of agdiaksociatddy farwardie dat a
fa(';'?%;r)ﬂéqﬁgﬁ%s t??}é‘rﬁiél by BefifimiAgYgdia

][ate. may be successively decreased for subsequent dat aI
t iLle: i .
CL§2ﬁ2| ﬁbﬁﬁﬁﬁﬁ?&@{ 9@5@‘%2@‘%@%F@ﬁ%‘aﬁ'ﬁ'@ﬁisﬁfah‘%ﬁga@é%%%%?‘wﬁi e or
. o h
Forvard. SuISSHERbrRUBPIRRERTEI T RS ARG s - BN (Sufpgngl '
suppl emental channel frame erasure indicator fromthe corr{TE_PIes bil e
a ,

station. BehamabdEgain HBsck) drasad: arAhenEdch oeod] thexdMige ongigrdct s,
and advant ages of the present invention will becone nore apparent fromthe
det ai | ed despplepiental clenniebig transmittedioethe mwbile' statior ahjtoe cetermingd h t he
drawings in which ' like reference characters identify correspondingly

t hr oughout GagH Whel.ei & d4320rdte Hactorlbasédison a4 edata catemohi thet farwasy st em

100 capable of operating in accordance with various enbodinents of the

I nventi on; gyndamental channel and 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‘iike reference characters
identify correspondingly throughout and wherein:
{0007] FIG. 1 iustrates a communication system 100 capable of operating in

accordance with various embodiments of the invention;



WO 03/ 003593 PCT/ US02/19403 4 [0008] FIG 2 illustrates a conmmunication
systemreceiver, for operation in a nobile station and a base station,
capabl e of operating in accordance with various enbodine

i nvent i onW‘{‘&?@?ﬂ”Fl G 3illustrates a flow chart for con?’trcg |2n/gﬁg%wer

| evel of a conmunication channel between a nobile station and a base
station, capable of having adjusted operating paraneters in accordance
with various enbodi nents of the invenyion; [00010]. FIG 4 Illustrates-an
exenplary forward |ink channel structure; [000111 FIG 5 illustrates an

exenplRjos] " evers . 2 iustafsy 8l corhmunication dysfMd 2bcdiléy, f6r bbératibndhes an

exenprary power control channel frane structure; [00013] FIG 7

illustrate [ e o) ' ih [ 00014
Fla e 1 mebs el KT Bake RERon, Kandtid et bprdting M Bogafics ditn [ 000141
operating in accordance with various aspects of the invention; [00015] FIG
9pi | | ust ?a\{%@%rﬁ'@%ﬂﬁ%oﬁ%‘n&?“ A Ircl)g condi ti on and alssoci <[3.t ed c]hannel

gain conditions; [00016] FIG 10 illustrates an exenplary s enent al
channf000$3i n | . Sddiustrates.da; flowc ehatadere Gﬂﬂtﬂ‘?ﬁmﬂr ipé’Méra@th&E@f t he
invention; and [00017] FIG 11 illustrates a flow chart for determ ning an
adapt i ve neorgmunidationhannet beesnna mohijlestation andia basesstatiopnn capahiel
channel . DETAI LED DESCRI PTI ON [ 00018] Various aspects of the invention may
be i ncor posfatipfling! adjsstddopatatingd paranstero i nacrdate iwitceariclsnce with
the code division nmultiple access

embodiments of the invention;

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

[00011] . FIG.5 illustrateé 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 ésupplemental 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



WO 03/ 003593 PCT/ US02/19403 5 (CDMA) technique which has been discl osed
and described in various standards published by the Tel econmuni cati on

| ndustry Association (TIA). Such standards include the TIA/ El A-95

st andar d, WO 83/493%03| S- 2000 standard, | Mr-2000 standard, affHEIRBIVBandar d,
all incorporated by reference herein. A copy of the standards may be

obt ai ned by accessing the world wide web at the address:

http://wwmv cdg.org, or by witing to TlA, Standards and Technol ogy
Departnment, 2500 W son Boul evard, Arlington, VA 22201 Un| ted St at es of

Ao o OPRICICATRIE ABACRE Bob bt it YR ood ARG o
The. 03 d“éfaéﬁ%q%‘:’ﬁugﬁéﬁ%ﬁ‘i ﬁ? plycBivniy %@%A“ﬁdﬁ U Bl e

docunent s ncI udi n c’géqgoqurrent 3G TS 25.211, 3G. TS 25.212, 3G TS 25.213
and 3G TS ‘E!C'Zﬁan sringlyde the IAAKA-95 standard, TIAEIARS:2E0Q/standasdrenot e

Stati on-base station Conpatibility St andard for Dual - Mode W deband Spread
Spect r um GMT-2080 Slandard, asd WICDIMAa standard, Salbsneorpocided . byr mefetdiiests. 5
Physi cal Layer Standard for cdnma2000 Spread Spectrum Systens" is known as

t he CDVA- 20810irst Arodpycf thé stariiaeds isepobtainecdly acceskindetha werldiwidd | ed in
the "TIAEIA 1S 856 cdnma2000 Hi ghhgaYt e Packet Igat a Air Interface

Speci f i catygp.at thacaad:reéetg;@ AW, 6&&6?’0& %Whﬁ tbSTIA! Slanddrald!dh

I ncor porating various enbodinents o ent| [000191 Genera Iy

stated, a fiQyfHolGRFDLRRRMEH, é@d&ﬁﬂlssﬂeo%%&?&,O&?ﬁﬂaéé E‘% 22201, United

- States 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



apparatus provide for an efficient gain control of a supplenental channel
in a CDMA comruni cation system One or nore exenplary enbodi nents WO

03/ 003593 PCTI US02/ 19403 6 described herein are set forth in the context
of a di gi WO 0303¥Bess data cormmunication system Wiile uEETHSPHINZ hi s
context is advantageous, different enbodi ments of the invention may be

i ncorporated in different. environnments or configurations. In general, the
various systems described "herein may pe formed using software-controlled
processors, integrated circuits, or discrete |logic. The data,

I nstructiq . f ] ' ' hat ma
be referer?ﬁ%&"ﬁﬁmg%hté@hgéggéﬁtﬁggt F@n%gteéda%gg? Ei%tgéﬁ‘gﬁ?}grgggé%%ent ed %y
vol tages, currents, electromagnetic wavges LG.fie i cl es,
opti ool iCOBUBIcaaR: PARtEE: ~ oV s i oS eRnhes: s rivaiaeBRlt ©: he

bl ocks shown in each bl ock diagram may represent  hardware .or Jggat hod steps.
[00020] Fidifferent | erobodiments aofy & riavertionc nay &@r&?ﬁ%ﬁ%@gdﬂuﬁi Shlon

system 100 capable of operating in accordance with any of the code

di vi si on rafviroplrents oresonfiglfitians. cmgenéraltthenvarjotisesysiemsddesasibani | e
I ncorporating various aspects of the invention. Cenerally, comunication

system 10%’9}@?‘4@? Bemgiﬁﬁfécst@idg)@oh%réie@htranwpﬁ@eegsummma@r:ateu li nks

bet ween a nu | e stations, such as nobile stations 102-104, and

bet ween 1 NeroliRE! bP qisditd e 10Fnd Untal thetruttiond, | ESmfibindR! linfoRRatidia s
may' 1I'ncl ude a

station 1 unber of conponents, such as a nobile station

A T T
be 1n CQ%@- %%tviagtnagvgohglyotrgglresented by voltages, currents, electromagnetic
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 compénents, such as a mobile station controller, a base station
controliér 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



base stations (not shown.) Base station 101 communi cates with each nobile
station 102-104 via a forward link. The forward |link nmay be mai ntained by a
forward link signal transmtted from base station 101. The forward |ink

si gnal s WW@8¥®38%893 PCT/ US02/ 19403 7 . targeted for nobi IRCEPR(18HS
102-104 may be summed to forma forward Iink signal 106. Each of the
nobi |l e stations 102-104 receiving forward |ink signal 106 decodes the
forward |ink signal 106 to extract thesinformation that is targeted for
its user. [00021] Mbbile stations 102-104 comuni cate with base station 101

ever se || RONEH ] motibRation T0grEa ek S S ol oRHAREIK . e
bi | t at 02-104. t at,i 1 | sp. t f d
ceri ee of Al 19G.o Eabh of tho reRbleraianiens 102 T0A2eaRing BAr B Sl 0T
stations to assist each nobile station in decoding the, forward Ilnk si gnal

106. Each 06 tdecodesithe foswaxd link signal 1106 ﬁ@ﬁ)@rla&hghe tiniormation thahdsel to

base station 101. The pilot channel transmtted froma nobile station nmay
be used f otar ddonigs iber. i nformation carried by the reverse link signal
transmtted fromthe sane nobile station. The use and operation of a pilot

chan 2‘91:]e vel pobilg Vetati s“l@ZL%UHt b&mnﬁﬂﬁcaﬂer Qi \bsel etatioM@t 644 i ng Vi a

the forward and reverse are included in each nobile station 102-104

Fecei ver ot r*”%ﬁ ii.Sﬁgé%%%ﬁie‘égﬁﬁ%%@é@b%?V%Sé*{?ﬁﬁ%ﬁu| ates
L?Snéf?ekééﬂnét%eabﬁsisé@r%% e ideis J03rIB IR asRpSlEY RiotieleBER cc o e
gener ‘at ed %3 3/2-%5161 Base station 101 may also transmit a predefined series of data bits
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
202. Antenna system 292 receives an RF signal and passes the RF signal to

RF/IF system 290. RF/IF systom 290 may be any conventional RF/IF

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



frequency/internedi ate frequency (RF/IF) system 290 and an antenna system
292. Antenna system 292 receives an RF signal and passes the RF signal to

RF/ I F system 290. RF/IF system 290 nay be any conventi onal cei ver.
The recei WH0¥3¥Bgnals are filtered, down-converted and d‘."g‘%#dz:z’elaﬁ‘@\o

03/ 003593 PCT/ US02/19403 8 to form RX sanpl es at baseband frequencies. The
sanpl es- are supplied to a denultiplexer (denmux) 202. The output of denux
202 is supplied to a searcher unit 20Q and finger elenents 208. A control
unit 210 is coupled, thereto. A conbiner 212 couples a decoder 214 to

by 2ot ¢ o TR FEX Sampter ol BhseBird faGuditied TR BeffifIRs A6 SEPPIIEPRS 0] | o

by softwar sane integrated circuit or on a

separate integrated cjrcuit. cqder 4. MRy a iak i not
Shoany . - THTGUBIAG (aie) 0Zrmy e BLHLS B dbRf'2Rer B SHERled 38 877t e
equal i zer in decoder 214. The decodieg'q? function in decig%gr 214 s be in
accor dancesadrchers unit-206 god fingareslements; 208; hA conel URk @ 15,FoYP %F’

w t hout feedback, with functions of an equalizer. [00023] - Durin

oper at i on, theestei vd sembirar 212 couptes addecodrim@ k4 2o2finggmalements %&ml i es
the sanples to searcher unit 206 and finger elenments 208. Control unit 210

conf i gur esChHhERIINIER S0 TNAY bd Bniicropridossor cemtrollddaby eoftware ahd may beved
signal at different time of fsets based on search results from searcher

e BRSSPSR b e g esperas petpEmcloute.
[00024] 1 nngengsbi May FRITEE B ouidizel ot oY YR8 Atk Rirfition
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 demodulgtion of.
the received signal at different time offsets based on search results 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



dermodul ation of a pilot channel to test timng hypotheses and phase offsets
gorrgsronQ|ng tofvariguz t;ansnitting sources and nul ti-paths. The

enodul ati on perfaorne y finger elenments 208 may be perfo '

coher ent &@79}2‘{? ion of other channels such as >c/ontrgl ang rgi(l?‘(‘:m
channels. The information extracted by searcher 206 by denodul ating a

pi |l ot channel WO 03/003593 PCT/ US02/ 19403 9 may be used in finger elenents
208 for denodul ati on of other channelsg The searcher 206 and fi nger

el enents 208 may provide both pilot channel searching and denodul ati on of

control _anal il dddd FMESH dlembhifs 208 FEKrmbLGRION &f StRsICEdrmelaNThs

peLLprngd.at varrous ti offsets. The results of the denodul ati on may be
conbi ned in c [ : | hit-gd ch
channel . @%ﬂgﬁﬁ%ﬂd%ﬁrg 30, 8b8F Sp(HRLR 208 oy oRidd O, bt ciniRS
received sanples with the complex cgnjugat of, t PN se ce a

assi gned m%ﬁhmgncﬂﬂ%ngﬁmoﬁlu tiop) e&t |99qﬂ6ﬁ Iﬁ%‘otﬁ%@'f:s @ﬁ@\?\g'@gl ta?ﬂ?/
filtering the resulting sanples, often with an integrate and du

accunul at cderopdulation (anst searching. caube perfermed qwaneu%amﬁ)metskﬂ%m in the
art. Receiver 200 may be used in base station 101 and nobile stations

102- 104 f ofesdits ool fige t emodiilationt maty be combined vial gombirars @128nbefdrer war d
|l i nks signals. Base station 101 may enpl oy several of receivers 200 to

decode t heydfeiidHd QAtal fransihiittobish dacHTCRANVRIAIDEBPreAdIng Iofthe@ bhantels he sane
tinme. [008%%?8- ECEIeVEI’ 200 may al so performii nterfere%ce cancel l ation

t hrough a ; Tela . i | d f
RV 204, IEBISTTRG B pRIGIFRG the 1Bcped sehpias WhlFhe ehBlexxinigdigad Trom

signal . Tho 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 206, 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



correlation process may collectively be described as the operations of
searcher 206, finger elenent 208 and conbi ner 212. Since the received
sanpl es contain sanples fromthe signals transmtted from one
transm t t WOP3483¥8e, the correl ation process may be repeaﬂggﬁﬁ%%ngggh
received signal. The correlation process for each received signal may be
uni que because each signal may require a different correlation paraneters
as WD 03/003593 PCT/ US02/ 19403 10 of fgrose found in operations of searcher
206, finger elenment 208 and conbiner 212. Each signal may include a

traffic changelosand.d fh! BhoraiBRRCYf seﬁhﬂngyzée,qumg@? élefieanezhs aridve

traffic c pi1 "ot annel carrie each signal may be different.

The correl atian e L (C e . ' ' ' ' udes

eati mat i namanehaige gt aph ey dogudt & e ShiiRbl 4 piilof phafifertes
correlating with the pilot chappel. The channel esti ' ' r lon is
used for cde BNaSequengetassigne %aﬁhﬁ @%ﬁﬁnﬁgpgfﬂﬁﬂ'lwﬁﬁ%@' b@&%ﬁ@ i's
then decoded. The decoding operation of a traffic channel ;ﬁﬁ% anbined
wi th the machasignal ofayabe éifierentelhe w@@e]lorrméw%mwme'ﬁgé nne
correlation process may pass through a decoding process in decoder 214. If

the transrdgtintationhwhicH includesastieatingthe chaonebladirigeharaciesisticmbagedcess,
t he ;decodi ng process in decoder 214 is performed according to the

utilized capysl bhiqer copdfating witicthiel BIERAl. Clisiehannel estimatish vi a a

turbo encodi ng process, the odi ng process in decoder 214 is perforned

accord ng Heekbiol o 8B, ot B9y JTORELyEt chahal rescrbaiacoded 1o

provi de e ass I ndicator is produced for

each cycl 'c arn%%F%dt?ngﬁyde%% 6d. (T%C&ecoding 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 utilizéd turbo codei

[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 |n
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 system 292 and RF/IF system 290 receive the signals from the

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



associated wth each transmtted frane of data. Operation and use of CRC in
a communi cation systemare well known. |If the CRC is passed, the decoded
result of the channel associated with the passed CRC nay b n for
further r&¥@0¥P¥Pbperation. [00028] The signals received ggﬂﬁgéigggation
101 may be input to receiver 200. Antenna system 292 and RF/IF system 290
receive the signals fromthe npbile stations 102-104 to produce the
sanpl es of the received signals. The W03/ 003593 PCT/ US02/ 19403 11

recei ved sanples may be stored in RAM 204. Receiver 200 may incorporate a

nunber of %@ngwﬁﬁe@ red@in RAM 2042 Ratiier 25WBmay in fatef

conbi ner 212 f decoder 214 for sinultaneously performng the
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det erm ni ng non-coherent denodul ation of a pilot channel to test timng
hypot hesescarreglatibnqrocess and thesdeceding proeessder all theysignalsfasaiveddomor
searcher 206 and finger elenent 208 in conbination, may determne the

signal to differeftemebiie stations. ( Bowevénroniyohe rantenne dystegm292 anthBFAGL i o
Eb/1 may be synonynous with the ratio S/I. The ratio Eb/l1 is a neasure of

si gnal enegggqeﬁyggohm}ebé%@gggarp,er unit of a data synmbol or data bit.
Therefore, S/1 and Eb/'l may be interchangeable in sone respects. The
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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/I) for each received signal.
The ratio Eb/l may be synonymous with the ratio S/I. The ratio Eb/l is a

. measure of signal energy over interference per unit of a data symbol or data
bit. Therefore, S/l and Eb/l 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 transmittihg source, or the
data rate of each transmitted chann_el 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




[ 00030] To control interference and maintain an adequate system capacity
whil e all owi ng adequate reception at a receiving end, the systemcontrols
the gain level of each transmitted channel from each transmtting source,
or the daveos/oe3sddf each transmitted channel or both. , TREI/HS2HAMByvel may
be determ ned through a power control schene in the comunication system
100. Various power control schenmes for controlling power |evels of signals
in comuni cation system 100 are known.,,One or nore exanples are descri bed
in the nobile station-base station Cbnﬁ&tlblllty Standard for Wdeband WO

03/ 003593 UsQ, 403 L2, .Sprea ru I r .Sy t Wi se
known as T Rfﬁci é@eé ¢Pl&5’|§?/§ey?g?f6g's M? 'J"Bk‘@‘oPg ﬂﬁgg‘\'gé E@ erence
her ei n. [00031 The gain | evel of each channel be controlled by two
i ndependentflAf Qoviandardsetissrparatad By GWBEW%%‘E and a cl osed | oop.
The open | oop power control is based on the need of each nobile station to

mai nt{@003th  addipeagaindevehofi eachi chariniehkay bé contolied by Swatindependantef or e,
the nobile station closer to the base station needs |ess power than the

mobi | e st apber confrohiopsyRmelynan lopeariesp badra plosed lcomt The opencoop
transmtter sets the gain level of the transmtted channel based on
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further away. In the open loop power control, the transmitter sets the gain
level of the transmitted channel based on independent measurements of S/i
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.
{00033] 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 /I 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



station, the nobile station sets an initial reverse channel gain |evel. The
initial gain level setting on the reverse link is then adjusted during
subsequent conmuni cati ons. The cl osed | oop power control 300 grovide t he
correcti oiW@ 03/003583 open | oop power control. [00033] To corRGIHVSR2A0Gai n

| evel of a reverse link channel froma nobile station, base station 101 at
step 301 neasures the signal to interference ratio (S/1) of the reverse

|l i nk channel transmtted fromthe nobi station. The neasured S/I is’
conpared with a set point S/I at step 2. The neasured S/I nmay be in the

formof Eb/I ich is aratio of. . bit energy o i r . set
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point is selected for the npbile statjon. The set point na% be ipitially
based on tFee 68t RoISpay dve ity hagpchyn the opepoPR Ravier setingduota 't ¢ he
measured S/I is higher than the set point, at step 303, base station 101

orders t hemobiié stationati on to | ower the gain | evel of the reverse link
channel by an amount, for exanple 1 dB. Wen the neasured S/ 1 is higher

t hanjgdos4jet pokfrthe miasiididcStlcis highbr tien tdidet paint] iatrstep 303 nsase ting on
the reverse |ink channel at again |level higher than is needed to maintain

an adequagy tiéﬁweﬁ%ﬁdb}srtheqaggq@%@ﬁbmmoﬁ the'dqaft Idvel bhthgRlvetse Hilation is

ordered to ower the gain le Its reverse link channel to reduce the
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Tobite st artelvglr']seI ?ink channel at again level higher than is needed to maintain an
adequate reverse link communication. As a result, the mobile station i§
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/1 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 i'éverse 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



transmtting on the reverse link channel at a gain level lower than is
needed to naintain an adequate reverse |ink comunication. As a result of

increasinaﬁg%gﬁ g{n | evel , the nobile station nay be ablegﬁﬂyﬁ¥%éﬁgne t he

interfere and provide an adequate reverse link c {1 on.

[ 00035] The operations perforned at steps 302-304 may be referred to as the
I nner | oop power control. The inner-|oop power control keeps the reverse
link S/1 at the base station 101 as clfse as possible to its target
threshold as provided by the set point. The target S/1 is based on the set
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performed severa imes during atinme frame. One tine frame nmay be divi ded
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one frame of data is received fromthe nobile station. [00036] A single set
poi nt or t thegpextnpgwenconteolsgroiip fadstep B0A or The pregassi isirepeate tepdre, the
set point used at step 302 nay al so change depending on a desired reverse

| i nk channgb2mpaaintil at Bast bnewanie ehaatafis dedetvdthffolrcthe mobilestatidnat st ep
305, a new S/1 set point may be calculated at step 306. The new set point
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desired reverse link channel error rate. If one frame of data has been
received at step 305, a new S/I 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 eror 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



unacceptable frane error rate, the set point may be raised to a higher

|l evel. By raising the set point to a higher level, the nobile station
consequent | i ncreases the reverse |ink channel gain |evel. yi hg

conpari soYOM3/0838%) 302 and a power up command at step 303’.”?{*53%’ 8‘\%ams
error rate is below a predetermned |evel 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 nobil¥ station consequently decreases the.
reverse; link channel gain level via the conparison at step 302 and a
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control schene to reduce interference. The nobile stations 102-104

comuni catoontrol bechense atd geduca jerferencal | yTh®omobilae stations 102-194t a
quality. The franme error rate and quality measurenents are reported to base

stati on 1@&bmthanicaf®ver bassstattore O qeviodicatly saput iee voiesapd datant ai ns
t he nunber of franes received in error on the forward |ink channel during
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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 transmiited by base station 101.
Forward link channe! 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 inciudes 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



frame was received with or without error. The channel power gain may be
continuously adjusted while nonitoring the nessage or the erasure bit.

[ 00038] Referrln to FIG 4, a forward |ink channel struc picts
the struMaf 3% 3code channel s t hat may be transmtted b§%@§§§9§F§fion
101. Forward I|nk 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 trgffic ¢hannel 480 includes at |east a
forward fundamental channel 481. Each forward fundanental channel 481 may

have an alé\?&‘é'&tfaﬁbvém REdAnSeHIAl EHEHERUBS tenple 4ébdcialtbe suppRmierRal used

for transm ssion of forward suppl enental channel 482 may be shared anong
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accordance with various enbodi nents. OOOSQL Referring to FIG 5, a reverse
li nk chanrsitucstneuot teversedinkepode chanaelssthalmay bedranaittedeby imabileode
channel s that nmay be transmtted by nobile stations 102-104. Reverse link

channel ststationg ¢02004.. nRevess link ehvanmebstructire 5@ imeludes @ rewerserlink | i nk
channel 510, anong several channels, includes a reverse traffic channel

540 for r%‘i’la‘hr@PBﬁ09LRé\FérQQ%nkaIﬁﬁnbhswgiméng(se\)&al ehannglgdhcludes a
configurations have been described in the relevant standards .
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radio configurations have been described in the relevant 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 tb FIG. 6, a frame of data 800 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 muitiplexing of the pilot data of reverse

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



predefined data rates and nodul ati on schenes in each radio configuration.
Reverse traffic channel 540, anong several channels, includes a reverse
pilot channel 541, a reverse fundanental channel 542 and r ower
control  ¥WO¥3Rel 543. The reverse pilot channel 541 aﬁ%Tﬁgfﬁ;@:’Bomr
control sub-channel 543 are multipl exed together in each power control
group in a franme of data. The data communi cated via reverse power contro
sub- channel 543 may be used to contrgl gain |evels of forward fundanental
channel 481 and t he associ at ed supplenental channel 482 in accordance;
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channel 543 in each power control group. Each power control group 610 is
used to trcomfiguratibasdhrde through sixpi Each oehilactation suppoits: the hn

control sub-channel 543. The reverse power control sub-channel 543 applies

to radi o quaef paweptontrs Ibdpsfor thy fonghrdstrafficichanneibd80.e The autenpowegpor t s
the inner and outer power control |loops for the forward traffic channel

480. The Qidrifol RE restiﬁiéﬁéé thera néboﬂﬁtvmé%aéeﬂeoﬁeEbM'fﬁ aéhieve thased on

Eb/Nt to achieve t target error rate on each assigned forward.

traffic c t 0
t he recei \r}ggjﬁoﬁé\‘iﬁg(}e r}-r aﬁtéwl’eﬁanneyqn%p hf’oﬁk%hggrafrﬂgsg@%ﬁ ngéd(?ﬁt ?rw eglf)wer
control | GRRer ;e)aﬁvg(r)'crc')tntrgploop compares 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 control 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 fonward supplemental channel 482.
The forward fundamental channel 481, for the forward power control, may be
considered as the primary channel 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 conirol groups. Therefore, if the sixteen power



determ ne the value of the power control bits to be sent to base station
10% onh rev;arngpowerbcontrol sub-channel 543. The reverse power control
sub- channe may be used by each nobile station 102-1 t mt to
base st aMOW/YP¥P3an erasure indicator bit (EIB) or a qual(}i%tw?q(’%?@it or bit
(QB). The value of EIB or QB froma particular nobile station determ nes
for base station 101 whether to increase or decrease the power |evel on
forward traffic channel 480 targetedjgor that particular nobile station,
or re-transm ssion of the data on a subsequent data frane or both. [00041]
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| evel of a forward channel, the feedback rate is at 800 bps. If the gain
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modes in accordance with various embodiments. 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 froh 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



"000", all sixteen power control groups are used for power control of the
primary channel, such as fundanmental channel 481. |In another exanple, in
node "110",- the even nunbered power control groups are used to

conmuni cat0 p¥BH3control bits relating to the prinmary chahhEUSOZER a5
fundanment al channel 481. The odd nunbered power control groups are used to
comuni cate QB or EIB associated wwth a secondary channel, such as the
suppl emental channel 482. A forward fugglanental channel 481 from base
station 101 to a nobile station may have one or two associated forward
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is shown in accordance with various enbodi nents. Transnmitter 800 nay be
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data to nobile stations 102-104 on forward fundanental channel 481 and
forward sufeplaempbiia istation) @ath 482mobile statichs 1820104:c Eachsmdbilesfation in
transmission on forward fundamental channel 481. The data may be received
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:mobile station on forward supplemental channel 482. ;
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[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 data frames
898 the data frames “n, n+3, n+4 and n+8" for transmission of data 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



-nobile station on forward suppl enental channel 482. [00044] The data
transmtted on forward fundanental channel 481 nmay. be continuous over

several data frapes 899. Each data frane may be 20 nSec | ' or dance
with an e?ﬁfg{wﬁ’égﬁ. Data on the forward suppl enent al chanﬁngﬁwgr@y be
transmtted sporadically on several data franmes 898 to a target nobile
station. Inputs 850A-850Mreceive data. for transm ssion on forward

suppl enental channel 482 for several npdpile stations. A supplenental
channel schedul er 860 selects data at input 850 for transmi ssion in data
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data on suppl enental channel 482 to npbile station 104. [00045] On the
reverse poiiameso8?8.ol Theunebile stations3102-404nattempt 4o facede datgoon dhe

transmt an erasure indicator to the base station 101 during each WO
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erroneous or error-free received data on the forward suppl enental channel

482. The npjy é?@bﬁdrﬁéﬁcﬁ%e‘l%2 @ régdived iR aroobr itafgeteatforanothert the
a

schedul i ng of a on different data franmes 898. The nobile stations

102-104 alfrappb GRWHACOMR GrAsur8" indiCatof UMY rrdiitdiuaclreddidtioft ibng

every data trane. the data receive ppl ement al channel 482 is

received i g, Sthflod¥ th8 basbatid 16'8h#6Verse power control sub-channel 543.
Base station 101 may ignore the erasure indicators from the mobile stations
that are not selected for transmission 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 transmit_lting 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



nobil e station, an erasure indicator indicating erroneous reception is
transmtted to the base station 101 on reverse power control sub-channel
543. Base station 101 nay ignore the erasure indicators f h&ﬁ bile
stations WRAIUB not selected for transm ssion on the suBiQ)ﬂ!;’ 192&?3
channel 482. For exanple, base station 101 expects to receive, during data
frame "n" with appropriate round trip delay tine, an erasure indicator

i ndi cating erroneous or error-free reggption of the transmtted data on
the reverse power control sub- channel 543 from nobile station 102 in

Frame ~n. OB S R L B S e et o

frame "n." on the supp channel 482 and fundanent al
channel 481 ar I e [ 0 n N@asp ively
For "t ansegies ook aigs s aEREfion ‘ol ReofifirafRhidheiite! B3P
encodi ng steps, are, described in the specification of at.least o f the
st andar ds, 9309f thesfupdamesialsehanne! d‘,aﬁi W@Mr%l’%ﬁr@ﬁsﬁé/ viethg &W@rcﬂﬁpgi n.
[00047] The gain of supplenmental channel 482 and gai n of fundanental
channel 48powercontraldoeps tedimprove the kbt aidha 13@92 mahilegdationy lncaseiance

w th an enbodi nent. For exanple, the gain of forward fundanental channel

481 may betheeterersal poaetcomtrd sabtchammell S4Gnindjoates goodtreceptiarhefthesed in
WO 03/ 003593 PCTI US02/ 19403 21 the comuni cation system 100. In case, the

reverse p%ﬂﬁﬁ@ﬁél%héﬁﬁ1 4‘Bh?ﬂﬁ€|r?aﬁf‘§f e FleRizfpRefaP Ehamssl Mg omayf bé he
fundanment al channel 481, the gain of the fundanmental channel 481 may be

e oo, Hdahi LN n i BV R b gL o (TP oue L1 EDLN
>43 i[&%zl% tes g‘?ﬁg gra?r(f 8\5eilocr>]f ﬁ'afe wgplemental 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 embodimgnt. After the gain adjustments
in the encoder and modulator blocks 861 and 862, the outbuts 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 channel 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



fundanmental channel 481, the gain of the fundanmental channel 481 may be
decreased to lower the Eb/Nt at the target nobile station. [00048] The gain
| evel of the suppl emental channel 482 may be determined b n e gain
| evel sel@@?@ﬂ‘gg? f undanental channel 481 in accordance @?ﬁﬂsg%”&£

enbodi mrent. Each data franme of supplenental channel 482 nay be associated
with a fundanental channel 481 targeted for a specific nobile station
Therefore, the gain |level of supplenmentpgl channel 482 nay be determ ned
based on the selected gain | evel of an associated fundanmental channel 481

i n accor dapg niintdindd HIPSELER by fid firwiah@ liBRipdwast dowtioE Idcp siich the

encoder and nodul at or bl ocks 861 and 862, the outputs pass through a
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bei ng transm ennas 0 nobil e stations 104.
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An additive mhlte Gaussi an noi se (AWGN) channel conditjon approxi nptes a
sl ow f adi nipvehphisea raargin. iBi allowinghthesavarage chaanebgaiar g 'P$ OMBUEE
control loop used for controlling gain | evel of a channel between nobile
stati ons 1AWGMOvelin bading channel conditian, thedrame@sratratenisavnintainegv el
such that the frame error rate is maintained at an adequate |level. The

Eb/ Nt t hr eghahcadeguat®I&d| (RSSO TASTHIHE0 DA 4 Dut bé manynframesdmayd
selected by the forward |ink power control |oop such that the average

channel gaaﬂnvéaﬁ%eﬁoérey haﬁtt?hauéw?atia\/\é’&hsm@ranﬁhrﬂeeéﬁbr al ke raysivene

channel gal n may mai n alned at a level conparable to the AWGN | eve

plus a margj,n, BYafb' SHr LS afthS dp FARBFfHe dHirel fadify 80rRYifor.he

[00050] 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 control may be set at an average
gain level 904. The margin petween 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 channe! 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



AWGN | evel, in a fading channel condition, the frane error rate is
mai ntai ned at an adequate |evel nost of the tine. One franme out of many

f ' t |t t t
rames ne&g}&;&%ve at a poor signal to noise ratio caum|n¥ébﬁﬂgﬂgw§rror a

t he recei ?°h a frame error occurs at the deep part nnel
fading condition. [00050] Referring to FIG 9; a graph 900 depicts an
exanpl e of a channel fading condition 902 and the channel gain 901 with
respect to tine. The gain of the chanpgl is at a peak | evel when the
channel fading condition is at a bottom point. The AWGN of the channel may

be at a g%ﬁhﬂrﬁ-ﬂ%n&ﬁfén dth6ne ﬁwuage?am Fhe@rf bé BBtteN eHErEbthars.h Assudpover

control may e set at an average gain |evél 904. The nargin between gain
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nodel and the associ ated power control scheme works  very well for forward
f undanent astaiaanige| higber gthan; others @net ithaomobilg: §tatioh hasRufff@ddon to a
nobil e station over a period of tinme. (00051] The communi cations over
suppl enent suppibmental ctithnieh4@et with fhaset statios didd , rtbéiimmediatelyo foliosinge
sporadi c. The suppl enental channel 482 may be shared anong several nobile

stations 1lRgmbOd d&&%ﬁh@ﬁtﬁipléxﬂ@ﬁtﬂ chanke| 482umdgbenised hianahit4ddaat each
nobil e station nmay not e the sane. The WO 03/00 593 PCTI US02/ 19403 23
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nobi | e
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 channe! 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.



station is higher than others and the nobile station has a forward

suppl enental channel 482 with base station 101, the imediately foll ow ng
frame of data on the supplenmental channel 482 may be used to transmt data
to the noBYP83884593 on. The suppl emental channel schedul er ¥SEURHE used
to schedul e data at input 850 corresponding to the nobile station with the
hi ghest priority index. In one exanple, the priority index nay be equal to
the inverse of the product of the avepage throughput (T) and the channel
gain of the associated forward fundamental channel 481. A priority index

may BeoosEl cul aFRfertifg 163G, MDA lgpah 1000 8holve ¥aHZIion bR arRPaRnel gaialofof
forward fundanental channel 481 nmay be based on a periodic feedback from

t he nmobil e Welavyy ) f und :ha nQsispahlyinnas a
cont i nuousSRARTMal; hsbRBY e 4 BETRRRMed. i ABE0radRCe T veliold |
transmtter. Therefor t he, aver age in level 90 f ruward undanent al
channel 488Mmpodirpents QQ“F aamn °§W%@%@ﬁﬁ%@%ﬁr@%&ﬁf4§§m EP&?SI t hat
accounts for variations in the propagation chap eb over tinme. The

communi cat Pawa! ¥hthe oal of dhe fHedarnealal channel &9 ) 48) Bls ap&daptives or a
nobil e station depending on the priority index of the nobile station. As
such, the margiar Malupdhengatmadf theasupplermntainchannehdGgchy d88amantalso channel

481 do not experience simlar channel conditions in accordance with an

ermbodi nent degéhd D0 S rNeTAdIZh 1actorddhte Wil GmdeémBetlimentagThe dat&s 10, a
graph 1000 shows variation of a channel gain of supplenental channel 482 as

gﬁ:}g{ ?ﬁgﬁ? gﬂ'té C@gﬁ:ﬂ;ﬁﬁ?&gg n?éi,béjzl %@;@I‘ré; gagﬁeﬂt?ﬁl@i BERUPplehidhta cRaMielt 482

(Rsch) and the data rate of the associated 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 Gisch 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. In this case, at the data frame 14, the next



equal to the gain of the fundamental channel (G ch) 481 plus an adaptive
margin (Ma). The gain of the supplenental channel (Gsch) 482 may al so
depend on a data rate factor in accordance with an enbodi ment. The data
rate fact 3093388 based on the data rate of suppl emental RGEAFN2(194037
(Rsch) and the data rate of the associated fundanental channel 481 (Rfch).
The adaptive margin Ma nay change wth every franme of data schedul ed for
the nobile station in accordance with zn enbodi nent. - For exanple, at an
initial time, data frame 1, the Gsch may be at a level "A". At the data

frame ' 2, détaefré]ﬁétsd#@o%léd Ri?&r&fdh@igéibﬁcbrf e fsuagr@maﬁapahmdm gyrent al

channel 482 to the sanme nobile station,.the I s dropped by an anpunt

to the |ey t t ,edfor
transm SSIt hs&ﬁm gl@d‘lee%é“@ tﬁ%t%én%eﬁqﬂgjﬁgs earggﬁn@uh% eSI%tU g :#(,)n :
Gsch is dr ai p._by an anou t the, 6 da rarre 8
the next d %ﬁ?eogm%ﬁmm@ﬂﬁa{éﬁph %@?X%M?Wet Q%HMEI channel
482 to the same nobile station, the Gsch is dropped agai n by an _anmount to
the |evel thergaimiavel & isgsufficiantly largspihetaliews estosias coamMunigsdienminge
acconplished by adjusting the adaptive margin Ma before each transm ssion.

[ 00054] | fineredskainf themesupplemental ughdnmet gait Gschnmey B8 2adcomplisheddayy i n
error, the Gsch for the next scheduled data frame is increased by an

amount  suidjustirR) the/ ddaiptite triaigin IV haifere BaGlY itdmshdlssiontin acxedancen at the
receiver |n accordance with an enbodinent. In th| s case, at the data frane

14, the neyg ﬁ%e%% tPCI?”nUSﬂaﬁxjegﬁ@ﬁr ig oifféd f{]drad@asﬁﬁﬁ@“'lédtﬁé”

transm SSI on on Su ement al e sane nobile stati on,
the Gsch 'ssudprllecrhgﬁt%? hgﬁnglnggﬁoégéh bggllngeto c‘?ro‘fal suclf:esswely by an amount

after each data frame scheduled for transmission on the supplemental
channe! 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 modses, 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 communicate
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 controiled by determining the
adaptive margin Ma before each scheduled data frame transmission to the

same mobile station in accordance with an embodiment.



The increase of the supplenental channel gain Gsch fromthe gain level Dto
the gain level Fis sufficiently large that allows error-free

comuni cation. The increase in the supplenental channel gain Gsch may be
acconpl i sH¥@ 0BY03533j usti ng the adaptive margin Ma before eBEHUBYAMMW ssion
In accordance wth an enbodinment. If no frane error received after data
frame 14, the supplenental channel gain Gsch begins to drop successively
by an amount after each data frane schgdul ed for transm ssion on the

suppl enental channel 482 to the same nobile station in accordance with an

e?‘(&)’S%W@he[ 00%3% 1% dRel Gt of fEdesra o e o R ot ontrol
ups are
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used to comrunij cat e frame error _via r ElI B asso th th
suppl enent g4pplemanial Chﬁﬂ!"e‘ 182 tawated for arm%ﬁﬂ S@'Q"s‘“ﬁﬁ?f"d?&’@& "Wmaﬁna f (raame

error !s recei ve'd and .decreased when a data franme is received with error
as i ndi cat ethbndigent. Varisus steps okflovechadel 196vmay berpartarmachby:pbamrel 543 in
accordance wth an enbodinent. In one exanple, if the gain of the forward

f undament aPaﬁh a8ietor 890 fin airdotdamcdavith ramt embadintentr eAtianstepel tinethet he
behavi or of the adaptive margin Ma may be as shown in graph 1000.

Theref ore, aEQEH??" hfargin Mﬁ%ﬁZ‘bﬁﬂhﬁﬁﬁiﬁ@hr‘iﬁ@ﬂ&? 'da%sf‘rbm'esorﬁﬁwméﬁ@ntad

controlled n| n aptive margin Ma before each schedul ed
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performe before transmn@mg tﬁe first data frame on supplemental 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 supplemental
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 tha"h 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 aigorithm steps described in



determ ning the adaptive margin Ma for a data frame transmtted on

suppl enental channel 482 targeted for a nobile station in accordance with
an enbodi nent. Various steps of flow chart 1100 nay be perfo b
channel J¥PA3AB3FBVct or 890 in accordance with an enbodi rrerﬁé.Tfﬁé}Egg@ep
1101, the adaptive margin Ma may be initialized for the first data frame
on supplenental channel 482 targeted for the nobile station. Such an
initialization may be performed beforg7transmtting the first data frame
on suppl enental channel 482 to the nobile station. At step 1102, one data

frame on sypmhedtiont with thBagmbodifithts disciosesinhéretd may bédmphdrnentest asi on at
a gain level Gsch based on at |east the adaptive margin Ma. At step 1103,

the channelefibRicsRuefaleds, BSAputif sRfillans Sorbdthbmbtiand of Bohis Tééigafly ame

transmtted on supplenen annel to e sanme nobile station is :
recei ved w,t hout grror. Such J1.nfo0 ' b | : base
station on'“{"ﬁ@aiee&\!ﬁ @eﬁi\ﬁ@gea@ﬁ&t éf;ﬁé@%rgﬁéﬁlnﬁfﬁ%y%ﬁaéfgldggg g rame is
received without error, the adaptjve margin Ma is decreased a tep 1104
for . <ubseamBANeGts, BIdokaAEIOCHIaE GHY i AN S oRna e SRR CRRETRESAPEYE | f t he
data frame is received with error, the adaptive margin Ma is increased at
step 1105 generallyuins dguesit oidbeir funghienalitans Whetbar tsHohn durctianalihils e
station. The anount of increase at step 1105 is much larger than the
rlmu?ar‘ cAppdicatiomhe
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appreciate that t various illustrative |ogical blocks, nodules,
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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.



connection wth the enbodi nents di scl osed herein may be inplenented as
el ectroni c hardware, conputer software, or conbinations of both. To clearly

illustrate this interchangeability of hardware and software ri
i || ustrat WR0RW¥MFonents, bl ocks, nodules, circuits, and sqgﬁégq%ég‘ﬁ’%been

descri bed above generally in ternms of their functionality. Wether such
functionality . is inplenmented as hardware or software depends upon the
particular application and design congfraints inposed on the overall
system Skilled artisans may inplenent the described functionality in

var yrishagy s forhﬁg.g&%%f bl st oﬁagsdrm%i&abcnbaa iR WSOhrieERbS WRIH #é on

deci st ons “shoul d e Interpreted causing a departure fromthe scope
of the pre | t : vard ' [ i gal, bl ocks,
modul es, aaaoppraee digdossd BErSh: mak e’ B SO B efiaR. TR |
di scl osed herein may be inplenmented or erformed wth ener.a ur pose
processor , SHWARIE; MU& Qﬁgmﬁ é%?cﬁgﬁ) or N3 CQHH?'F%@Q"?'O% §Bé\°,’gf9 (F:)
integrated circuit (ASIC), a field programmable gate array (FPGA) or other
pr ogr anmabimeduleymaydrmsideein BAM: mamoryaflasbmemansiROM marpgiye ERROM et e

har dwar e conponents, or any conbination thereof designed-to performthe
functions peawrybEEPROM memoyeregisteryuhaasdisk) acrmovableydisle a CD-

m cr opr ocessor, but in the alternative, the processor my be any

Conve”tionﬁbl\ﬂ’,rﬁéﬁ %Eheﬂ@ﬂhr&'ét&fage%éamﬁpkhéwh|iﬁf‘the<§rt.Smt&émplh'tyle- A
processor may al so be inplenented as a conbi nati on of conputing devi ces,

o . o occBBHA 2 cHeA1d 1 B8 PGSS L e Bt taffeng.
core. or aYomalion Trom, and witts Hrofation t9: 186 Sdrhde Media. 1 A the
alterative, 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. X
- [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, the present
invention is not intended to be limited fo 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:



[ 00059] The steps of a nethod or algorithmdescribed in connection with the
enbodi nents di scl osed herein nmay be enbodied directly in hardware, in a
sof tware nodul e executed by a processor, or in a conbination. A software
modul e mayWPAINBEY3 n RAM nenory, flash memory, ROM nenory, PEBRSR 1 %%or y,
EEPROM nenory, registers, hard disk, a renovable disk, a CO- ROM or any
ot her form of storage nedium known in the art. An exenplary storage nedi um
is coupled to the processor such that 5@e processor can read information
from and wite information to, the storage nedium In the alternative,
the storage nmedi um may be integral aeLén@sprocessor. The processor and the
storage nedium may reside in an ASIC ASIC may reside in a user
termnal. In the alternative, the Processor and the storage nedi%ghnay

us

reside as discrétdn division multinle access cRMANUNIGABHRY SR 2 fPa;

description of the. preferred enbodinents is provided to enable any person
ski | | ed2i nfarteenirotlinggaimprtaderward supplasreryalehanngb gemphisintie  vari ous

nodi fications to these enbodi nents will be readily apparent to those
‘skilled in thedewormiring ghia devebroft eprforwaml éndiehentall channeh (Gizhpe
applied to other enbodinents wi thout the use of the inventive faculty.

Thus, the Whgﬁd;%s id %ﬁﬁéﬂdo’{hrid‘éniéﬂtali Bharit ds t asdopidiediwisll daid f6Rvard

enbodi ments she erein but is to be accorded the w dest scope consistent
ol ai mea 1 < oReBiSF R 3EERRE) belGreHiRo 3y ORI HIORNE sty 1, TS on”
mul ti pl § accessdg e%yn%ﬁ aatril %@laﬁﬁ\?et emnérg?n Wa?%r 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.



2 for controlling gain of a forward suppl enental channel conpri sing:
determ ning gain |level of a forward fundanental channel (Gch), 4 wh
said forward fundanental channel is associated with said forward
suppl enentVe® 0¥PM3M%el for being targeted for a common nobi | BCEUSPY 19403
determ ning an adaptive margin (Ma) for said forward supplenental ch
8 determning a forward suppl enental channel gain (Gsch) based on said
G ch and said Ma. 2. The nethod as recg?ed in claiml further conpris

transmitting said forward suppl enenta

channel at said Gsch | evel.

erein
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3. The

method as recited in claim1 further conprising: 2 determning a data rate
factor based on a data rate of said forward fundanental channel and

rate of said fo§vvq-|hg ﬁgﬂ@ﬁ%%ﬁqﬁgmw furtheteeffprigirigdi d Gsch is based on

said data rate

‘act or od as recited in claim1 further
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said common nobile station on said forward supplenental 4 channel by
successi vethannet by sticagssively degreasingrs@idiMenod as recited in claim1
further conprising: 2 increasing said Gsch for a subsequent data frane
targeted for said

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

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

successively decreasing said Gsch for subsequen’; data frames
targeted for said common mobile station on said fowvard supplemehtal
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:

increasing said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplemental channel by increasing
said Ma after receiving said supplemental channel frame erasure indicator

from said common mobile station.
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common nobil e station on said forward suppl enental channel by increasing 4
said Ma after receiving a supplenental channel frane erasure indicator from
said common nobile station. 7. The method as recited in claiml further
conpri si nYO 3/0838%8 essi vel y decreasi ng said Gsch for subsedf¥S0dA2493¢ r anes
targeted for said common nobile station on said forward suppl enental 4
channel by successively decreasing said Ma until receiving a suppl enental
channel frame erasure indicator fromsgyd common nobile station. 8. The
method as recited in claim7 further conprising: 2 increasing said Gsch for

a subsequent dapa finaleeddf RN fuiiAb JacEREBAMIMMILRIGH Byt cBnsal d

forward suppl enehtal Channe y I ncredsing ter fecelving said

suppl enental channgl fr erasur e i.ndi cat f ' aphi | e
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access conmmuni cation system an 2 apparatus fQr contr Ilin% g?i n of a
forward suppl enBnthana@la@ain selegler ﬁgc:jeteé[“lﬂ'%rﬁﬂmg%"ﬁ & & dopwvard,

determ ning gain level of a forward 4 fundanental channel (G ch), wherein
sai d f of wafuhdawrehtak chahnelh{Giich), whereis sgidtforwand: funsiamertak gharnel is
suppl emental channel for being targeted for a 6 common nobile station,

det er m ni nggsatia@APkith Saldfewarl upplerheatal ¢hbnnebfal being thrgated dor ahannel
and determning a forward suppl enental channel gain 8 (Gsch) based on said

G ch and S%@dﬁ mbbile SitGH? RidtéhtiRingSarl 884ptRe ﬂnarghqi\na)%ff 848 ierward

conpri si ng: ransmitter for tranSmtting said Torward suppl enent al

channel at s&r‘}iﬁlgmental 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.



Gsch level. 11. The apparatus as recited in claim9 wherein said channel
gain 2 selector determnes a data rate factor based on a data rate of said
forward fundanental channel and data rate of said forward %Emﬁqgm
channel , WOKBEM said Gsch is based on said data rate fg'gf@ VU403 The
apparatus as recited in claim9 wherein said channel gain 2' selector
decreases said Gsch for a subsequent data franme targeted for said conmon
mobi |l e station on said forward suppl emgatal channel by decreasing 4 said
Ma. WO 03/003593 PCT/ US02/ 19403 32 13. The apparatus as recited in claim?9

wherein said Chqgne#hsaéﬂba%aﬁ@' §§]Erééite°d1fi'rg%%ﬂnvg|Whé’r%ﬁf earPehamesl gaRh for

subsequent data franes targeted for said common nobile station on said

forward, suppl n : C Lyel ' ' 14. The
appar atte. S0eRUE; bateesvAIL kitodas ST SEM fhr EfegabRe it rdfes - e
I ncreases sai d h for,a subsequent, dajg frame targeted, for said nmon
nobi | e st afqrgﬂtegﬁ?%raisé'q FoRmgns U}%I@@hqu eﬂaﬁﬁ@I Qquqc?"é%@?W&nfai sai d
Ma after receiving a- suppl enmental channel frane erasure indicator from

sai d cofmoohanngl by sucsessiMely ecraaging saikMaus as recited in claim9 wherein
said channel gain 2 selector successively decreases said Gsch for

subsequent data frames targeted for said common nobile station on said
forward suppl enmental 4 channel by successively decreasing said Ma until

;ne)gle: \éi anfi zgf)wh.eﬁvﬁbaéppai&msnsé rbERSTE it loffit § Whélieirlsald thanmelagaln conmon
2 selector increases said Gsch for a subsequent data frame targeted for said
common mobile station on said forward supplémental 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.



16. The apparatus as recited in claim15 wherein said channel gain 2

sel ector increases said Gsch for a subsequent data franme targeted for said
comon nobil e station on said forward suppl enmental channel’ %i}ﬁcreasi ng

4 sai d MaWEK 930399 cei vi ng sai d suppl enental channel franme FGTAYPE* 4% di cat or
fromsaid common nobile station. WO 03/003593 PCT/ US02/ 19403 33 17. A code
division nultiple access comruni cation system 2 conprising: a transmtter

in a base station for determ ning changigl gain of a forward 4 supplemental
channel based on a fundanental channel gain of a forward fundanental

channel and ‘a clannely adggd i 4o " iR ackies elcBrifllcRénNdgateA] o

channel and sai d "'supp annel are targete commoh nobi l e
station. 18. The systemas recited, in claim117 wherein said transmtter 2
t ransnitt s ORI war d suppl emental channel to said conmon nobile station

at said determ ned channel gain. 19. The st.emas recited i.n claim 18
wherein sai d t r&af@pemitigrin f%ﬁ@rgﬁg%?-@ﬁ&@PWI@!angp‘ Q%Eewfﬁ@ﬁﬂaa dat a
targeted for said comon nobile station, said determ ned sugpl enment al

channel gasupplsmental channg! based cere & funsiamentalichannglcgaingah i fpewaed n

margin and transmts, at said each frane of data targeted for said conmon

mobi | e st Fhdament! delidringlr gnd & Whainaek rdabtivd agair | macginaiwhareinmsaidobi | e
station at said successively reduced gain level until said base station

recei vgs guaYRMeRETNERANTAI2BAG! sai§ SUFITBMBRERT chidlftiet 24rer targefsds dbel & omon

nobi | e station.
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 successiyely, at each frame of data targeted for said common
mobile station, said determined éupplemental 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.



WO 03/ 003593 PCT/ US02/ 19403 34 20. The systemas recited in claim 18,

after receiving a supplenental 2 channel frane error indicator fromsaid
nobile station, wherein said transmtter increases at a next frane of data
sai d det eM@ ¢35 ppl enental 4 channel gain by increasi nd THYW2H R nel
adaptive gain margin and transmts at said next frame of data said forward
suppl enental channel to said nobile 6 station at said increased gain
level . 21. The systemas recited in clggm17 further conprising: 2 a
receiver in said common nobile station for receiving said forward

supp! ertent al ‘chagnaineagar sk QIR AFAEEERaY robBIE b subplorfental 0! | er

in said nobile statio r ermning a supplenenta chan frame error

rate sz Sac':h%nfn%rl \Aﬁé%es u&rpéreqﬁ&ﬁgiorc?r%ﬂpeéaid 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.



