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PROCEDURES RELATED APPLI CATION(S) [1001] The present application is a
regul ar appb/s@si on of a provisional application filed orCODUS@IBBS91L,
2000, in the United States Patent O fice, having been granted a patent
application nunber 60/239,775. BACKGROUND Field: [1002] The discl osed
enbodi nents relate to the field of comunications. Background: [1003] A

system for wr [ ' ' ] t echni que
has been di scl %‘?@Eﬁ@é?ﬁﬁ@'%ﬁ%ﬁ*i@?ﬁf&@c%ﬁ- hed by the

Tel econmuni cation I ndustry Association (TIA). One of ordinary skilled in
the art is famliar with such standards. Such standards are comonly known
as TIAEIA1S-2000, TIA EIA95A B, and WCDMA, anong several others. A copy
of the standards may be obt REISTBY ARRI4CATHON(BE world wi de web at the
address: http://ww.cdg.org, or by witing to TIA  Standards and

Technol ogitODdpar t mefihe p2éSentVilpplicatiddoid avegdlar Applicgiiomof a\phovidimal Uni t ed
States of America. The specification generally identified as WCDVA

speci fi cagpsikafiod Med o aéteBeP 1CP00BC tih tHe AFhtePURARS PaldtCOffice850 Route
des Luci ol es- Sophia Antipolis, Valbonne-France. A section of one of such

st andar dS%%@%@ﬁﬁgggﬁréﬁéﬁ?ﬁﬁpﬁc%?ibifl%n%eﬁ@/éﬁ%ﬁper ating within WO

02/ 31987

BACKGROUND
Field:
[1002] The disclosed embodiments relate to the field of
communications.
Background:
[1003] A system for wireless communications in accordance with the

CDMA technique has been disclosed and described in various standards
published by the Telecommunication Industry Association (TIA). One of
ordinary skilled in the art is familiar with such standards. Such standards are
commonly known as TIA/EIA/IS-2000, TIA/EIA/95A/B, and WCDMA, among
several others. A copy of the standards may be obtained by accessing the

world wide web at the address: hitp:/www.cdg.org, or by writing to TIA,

Standards and Technology Department, 2500 Wilson Boulevard, Arlington,
VA 22201, United States of America. The specification generally identified as
WCDMA specification may be obtained by contacting 3GPP Support Office,
650 Route des Lucioles-Sophia Antipolis, Valbonne-France. A section of one

of such standards pertains to performance testing of devices operating within



the requirements as specified in each standard. Various discl osed

enbodi nents provide for a sinplified and detailed quality indicator bit

(Q B tevoopsw8edure in a section of such standards. [10Pdj/USa/31B89s end as
wel |l as others, there is a need for an inproved comrunication system
SUMMARY [1016] In a code division nul2ziple access comunication system a
nmet hod and apparatus provide for an efficient testing of operating behavior

T R L e L e

channel at full data rate, and transmtting a signal .froma smtter
Co the r emPogimentsdrogidsnter a Sualiies i ORI BRI RAIGHOE (B ot &
data rate other than the full data rate, and at a power |evel for

recei vi ngtest propeduie in agegtiempbsuchoelasda@snt |y, the receiver fails to
recei ve the conmmuni cati on channel at the full data rate. A received signal
to noi se [1@04p of tTe thiscend ad wellmsl others, Hierer scaineed fos ateimgprovedd. A
value of the quality indicator bit is determ ned based on the determ ned

si gnal t ochBihfuidationOsystdif. determined value of the quality indicator bit
is communi cated to the transmtter. BRI EF DESCRI PTI ON OF THE DRAW NGS

[1017] The features, objects, and advantages of the present invention wl]l
beconme nore apparent fromthe detail ed description set forth bel ow when
taken in conjunction with the dra\:}%{]mla%v\hi ch like reference characters

i dentify correspondingly througho erein: WO 02/31987 PCT/US01/ 31389

3
[1016] In a code division multiple access communication system, a

method and apparatus provide for an efficient testing of operating behavior of
a quality indicator bit. The method and the accompanying apparatus include
configuring a receiver to expect to receive a communication channel at a full
data rate, and transmitting a signal from a transmitter to the receiver. The
signal is carrying the communication channel at a data rate other than the full
data rate, and at a power level for receiving at the full data rate.
Consequently, the receiver fails to receive the communication channel at the
full data rate. A received signal to noise ratio of the received signal at the
receiver is determined. A value of the quality indicator bit is determined
based on the determined signal to noise ratio. The determined value of the

quality indicator bit is communicated to the transmitter.

BRIEF DESCRIPTION OF THE DRAWINGS
[1017] 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:



[1018] FIG 1 illustrates a communi cation system capable of operating in
accordance with various enbodi nents of the invention; [1019] FIG 2

i1l ustratve@oz3®smruni cati on systemreceiver, for operati oPCTHUR0IZB3188%i | e
station and a base station, capable of operating in accordance wth

vari ous enbodi nents of the invention; 3Jand [1020] FIG 3 illustrates a flow
chart for controlling power level of a comrunication channel between a

nobi | e st atq and a | ' . | t i i ment s
of the i nbS& on R 1 AR RR A e R Rt e tPle B B AN )

[ 1005] Genperally stated, a novel apd ipproved nethod and an acconpanying
appar at us "ThRERAr Q%WﬁgrYaé'PP?‘@f’?—ﬂﬂ&'ﬁémsoqfﬁﬁﬁ@ngf’i ng process in a
transmtter and a receiver in a code division nultiple access

comuni cati®@®] syst eG.CA8lusiraias & ceswnynicationesiistenrreaeiver decepayation her ei n
are set forth in the context of a digital wreless data conmuni cation
system Wn hemobite stdtiimandi s basatstation, scapdibien oh epevstingdif tecerdnce

enbodi ments of the invention may be incorporated in different environnents
or confi githa/ali®ls enBbdiRRAtLf thehfverfiohodAdsyst ens described herein may be
formed using software-control |l ed processors, integrated circuits, or
discrete d@grc. Th akagr | ucty | nf i I gnal s,
synbol s, grg(?éwchi pspﬁ'a?a'#%/ﬁ%tggr%ﬂgrﬂg%g%g t rog‘gﬁtl)ﬁlﬁ] pﬁ‘g&gép |Icoztigon are
advant agequsl| .represente vol t ages,, .currents, electromagneti ¢ waves,
magnet i c P?@r%@'%?ﬁ%”pQE?PB%egr\é‘%%ﬁ'} ki 3@‘5'(9(’ BQSt f"cﬁg@%e, Sgé]tlcg) in

conbi nation thereof., In addition, the WO 02/31987 PCT/ US01/ 31389 4 bl ocks
shown i n 26eardanee withivagioamearalodimenisseitheriayaritione or met hod

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[1005] Generally stated, a novel and improved method and an
accompanying apparatus provide for an efficient performance testing process
in a transmitter and a receiver in a code division multiple access
communication system. One or more exemplary embodiments described
herein are set forth in the context of a digital wireless data communication
system. While use within this context is advantageous, different embodiments
of the invention may be incorporated in different environments or
configurations. In general, the various systems described herein may be
formed using software-controlled processors, integrated circuits, or discrete
logic. The data, instructions, commands, information, signals, symbols, and
chips that may be referenced throughout the application are advantageously
represented by voltages, currents, electromagnetic waves, magnetic fields or

particles, optical fields or particles, or a combination thereof. In addition, the



steps. [1006] FIG 1 illustrates a general block diagramof a conmmunication
system 100 capabl e of operating in accordance with any of the code division
mul tipl e ve@oz3®8 COMA) communi cation system standards, anBCT/Ws@cassdance

wi th various enbodi ments. Generally, conmunication system 100 includes a
base station (BS) 101 that provides cdmmuni cation |inks between a nunber of
nobil e stations, such as nobile stations 102-104, and between the nobile
stations B%k&%cﬁﬂfj if é’&dhebld%ﬁ g Yé?ﬁkmﬁgf’rerp'?%élrﬁlh dr8 ChrfifatRoduTber

of conponents, a nobile station c se station
controlleé and a radlo frequency transceiver. For sinplicity, such
conponent RPe not shown. BS 101 may al so be in comuni cation with other
base stat| (not o] BS 101 co S Wth each nobi | e station
055 104 O8]  Tor WBTE T IMStERAE 3 6FURIAY DGk SRaB o G HEIGEIN o
forward link signal transmtted fromBS 101. The forward |ink signals

t arget ed $ystemelRQ shpablei ofcoparating snacamdancel wiyame of theneede divisiem a
forward |ink signal 106. Each of the nobile stations 102-104 receiving
forward | mukltiple aoedssL@EDNE) cdesmuhicatidrosysteh standacisgaad il 86cdrdaned r act t he
information that is targeted for its user. At the receiving end, the

recei ver oM vafieas edsbodirRnts’ eRperdINe coniurficatitin éﬁﬂemrmln\éﬁ.ﬂiécsoé ward
link signal 106 targeted for others. | 1007] Mobile stations 102- 104

communi capgg faﬂoﬁ%géff]i0‘1'tﬁa?pro%fﬂ'e%ec%ﬂﬂﬂgh*&ﬁn&‘?ﬁﬁ%sgBeMé?alha hfifbel B o7 S

ink is nmarn alne areverse ln as reverse |n 5|gnals
107-109 for , tes ect | veI 04. BS.101 al transmt
a predef | TORIIE J?‘é@’%fs%& QSHT‘?'%' Bﬁﬁ*e%,aﬁng%%;wgepﬁﬁérapéﬁﬁd i nk
to all nobile stations to assist each nobi | e _station WO 02/31987

PCT/ US01/ Statigns 102-104 and a wireline network 105. BS 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. BS 101 may also be in communication with other base stations (not
shown.) BS 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 BS 101. The forward link signals targeted for several mobile
stations 102-104 may be summed to form a forward link signal 106. Each of
the mobile stations 102-104 receiving forward link signal 106 decodes the
forward link signal 106 to extract the information that is targeted for its user.
At the receiving end, the receiver may treat as interference the portion of the
received forward link signal 106 targeted for others.

[1007] Mobile stations 102-104 communicate with BS 101 via a
corresponding reverse link. Each reverse link is maintained by a reverse link
signal, such as reverse link signals 107-109 for respectively mobile stations
102-104. BS 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



5 in decoding the forward |ink signal 106. Each of the nobile stations
102-104 nray transmt a pilot channel to BS 101. The pil ot channel
transm t tve@d o0t/s®81a nobile station may be used for decodi POTAUR@E/31B$90r Mat i on
carried by the reverse link signal transmtted fromthe sanme nobile
station. The use and operation of a pilot channel are well known. A
transmtter and a receiver for comunicating via the forward and reverse

links are included. in i ti - . 008]
Flo 21 el e Rk IRkslotial b6, SHtb.otEe YDonid S a1 edcal ng
CDVA signal s. Recejver, 200 denodyl at e received signal .to ,extract the
o et | GAY deAnSakB gylof RBANERIaP S 107 grie PRECETDe] Hhemied) 63N 4r e
stored in RAM 204. Receive sanples are generated by a radio

f r equencymohilerstatiomtreay r leejusesly igrREecEding yihee infognationl canriechttyhilae syst em
292. Antenna system 292 receives an RF signal, and passes the RF signal to

RF/ | F systegarséPlink BigrdF tearsheitie® 9dmrile sansen ynelsiley stationnalhédtiseFand ecei ver .
The received RF signals are filtered, down-converted, and digitized to

form RX S@Waﬁ?n%ﬁ ab?M;Qﬁf&i'mbf gRHGRATI®DWNTNA PaiBhier aht & Widivéidol 0 a

denul ti pl exer (denmux 02. The output of demux 202 is supplied to a

d
sear cher Y ho @0Gin8N\a tha48iesh SR Vel AMPind SR HERIH hosthGnbByg ouP! ed

t her et o. I ner coupl'es”a deco nger elene 8.

Control unif 21 be ] processor controlled by software, and nay be
| ocated O a{' gg@&n?@é%ié?ci rcuit or on a separate integrated circuit.

[2(1)(2)02L Du[ir1iggg1 oper at.i on,g i{rle(:tgeigve sg%pc{!?ﬁa_ are sgfopl } ed to 2dcgqrmx éofz.r Denux
Cont roPp{Jnit 228 igﬁﬁ.gur eli)sf [ %Z(e?? el emﬁ??gb8a?g el:spl]gg:m SREALST 208.
processing CDMA signals. Receiver 200 demodulates the received signal to
extract the information carried by the received signal. Receive (Rx) samples
are stored in RAM 204. Receive samples are generated by a radio
frequency/intermediatelfrequency (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 filiered, down-converted, and digitized
to form RX samples at baseband frequencies. The samples are supplied to a
demultiplexer (demux) 202. The output of demux 202 is supplied to a
searcher unit 206, and finger elements 208. A control unit 210 is coupled
thereto. A combiner 212 couples a decoder 214 to finger elements 208.
Control unit 210 may be a microprocessor controlled by software, and may be
located on the same integrated circuit or on a separate integrated circuit.
[1009] During operation, receive samples are supplied to demux 202.
Demux 202 supplies the samples to searcher unit 206, and finger elements

208. Control unit 210 configures finger elements 208 to periorm

demodulation of the received signal at different time offsets based on search



denodul ati on of the received signal at different tinme offsets based on
search WO 02/31987 PCT/US01/31389 6 results from searcher unit 206. The
resul ts ofoohgvgenodul ati on are conbined and passed to drCDU&61/AISY

Decoder 214 decodes the data, and outputs the decoded data. [1010] In
general for searching, searcher 206 n#y use non-coherent denodul ation of a
pil ot channel to test tim ng hypotheses and phase offsets corresponding to

various t el L] [ |- pat ul at | . f or med
by 1 nger (R SaRME BAR 208 Th esiidttne MRod iR B dawBRE 0" O e
channel s sugh as ntrol  an raffic c nels. The informatio tracted
by searc h@?g @@gs%@ ?Qj Qﬁﬁa‘éﬁraéj 1 419 B&CB&%E ?‘2 Rerndes thagaige aﬂga&!‘tﬁ’lﬁsﬁﬁﬁ ger

el ements 208 for denodul ati on of other channels. The searcher 206 and
finger el daeedes dal@. may provide both pilot channel searching, and

denodul ati on of control and traffic channels. The denodul ati on and

sear chi ng[1€d0] be pehf germerhl dor vearohiryg,tsewclél 206 anayhmse nesebherepft t he
denodul ati on may be conbi ned in conbiner 212 before decoding the data

transm tt gémedurdioh siapiel chasdrteadsingmitg hijsothBass ahd pHasePsidets med by
mul tiplying the received sanples with the conpl ex conjugate of the PN

L LT T ST e T

digitally ( _ ting sanp en"wth an’integr and
' The. ar gemBbltohr BSEbrmaS we LBl pRNiS A0S Jaaoe) SeffMTna 102 104
for decoding the inforpation on respectively reverse and forward |inks
signal s. galiergmt demoghisation ‘gé\?@?raﬁh%me}se%‘&h/@ coptiok andjratiigechanaels.
The information extracted by searcher 206 by demodulating a pilot channel
may be used in finger elements 208 for demodulation of other channels. The
searcher 206 and fingef elements 208 may provide both pilot channel
searching, and demodulation of control and traffic channels. The
demodulation and searching can be performed at various time offsets. The
results of the demodulation may be combined in combiner 212 before
decoding the data transmitted on each channel. Despreading of the channels
is performed by multiplying the received samples with the complex conjugate
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 BS 101 and mobile stations
102-104 for decoding the information on respectively reverse and forward
links signals. BS 101 may employ several of receiver 200 to decode the
information transmitted from several mobile stations at the same time.

[1011] Receiver 200 may also perform interference cancellation

through a correlation process. The received samples, after being read from



information transmtted fromseveral nobile stations at the sane tine.

[ 1011] Receiver 200 may also performinterference cancellation through a
correl at ivod0ps¥8eEss. The received sanples, after being repdrAUSOIM1¥O

02/ 31987 PCT/ USO1/ 31389 7 RAM 204, are passed through a correl ation
process for each received signal. Théd correlation process may collectively
be described as the operations of searcher 206, finger elenent 208, and

conbi ner i, N ' ' £ . signal s
fransm t ¢ A P34 Atk bFAE FERIH o ORI RSShToRoo Erabist bt
process be repeated for each eceived signal. The correl ati on_process
Por each nHearilRtan, REpcess,May caliPtively ke AeSebsct ASSNERETAIgNS Ofui re a
different correlation paraneters as of those found in operations of

sear cher ge®cher 2§6r fisgermsiemenig208nandcenrbingr 2122, Siaesh the deegiveshy
include a traffic channel and a pilot channel. The PN sequence assigned to

t he traf f samplesnoentamndamples frohativeksigiails tradsinited fom sngeathamynde
different. The correlation process may include channel estination, which

| nel udes gahdfihig dsdieeC RS Nebréiatb M pRRBESCHY Bbi fepditadhoroBatiie resul t

of correlating with the pilot channel. The channel estimation information
then decodSg V4 g8kl TP EBrblefoh ok 0T 8AEh rebeitey Sfial ey BECCS ! ©
L on e Soeh i Lot e Bkl S B g R 1
performed according to the utilized convolutional code. If the transmtted
channel i 8f dhessidaund aina ope(ations At SerHSSr 868s dingae Rlemegt 408 and | s
performed according to the

combiner 212. Each signal may include a traffic channel and a pilot channel.

The PN sequence assigned to the traffic channel and pilot channel carried by

each signal may be different. The correlation process may include channel

estimation, which includes estimating the channel fading characteristics based

on the result of correlating with the pilot channel. The channel estimation

information is used for correlating with the traffic channel. Each traffic

channel is then decoded.

[1012] 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, decoding step 214 is performed according to

the utilized convolutional code. If the transmitted channel is encoded via a

turbo encoding process, decoding step 214 is performed according to the

utilized turbo code.

[1013] 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



utilized turbo code. [1013] Each signal nay be decoded to provide enough

I nformati on about whether a pass indicator is produced for each cyclic
redundanoyootig®k? (CRC) associated with each transmtted Pewwsoiafi3gdat a.
Operation and use of CRC in a comunication systemare well known. If the
CRC i s passed, the WD 02/31987 PCT/ US®1/ 31389 8 decoded result of the
channel associated with the passed CRC may be passed on for further

recel vi NIqQRRIEY 8d Al bhdoddl UERcBod dink GhE) pilBby BHE iy 156, Lo

i ndi cate srgna onTruni cat reverse |ink
power control sub-channel to indicate, signal li.ty. on the rward |ink
P orwar d_dbarast B TGb A tenahit Pafi’ fnatbithndiefRe ni QIR iRkt a
channel is present, the QB is set to indicate the sane as_an erasure

i ndi cat or algPtbe uped fa indieate rignalavality. t Tha RIBnwaY heccommunieaiad ORsanel
frame and/or non-transm ssion of a channel frame. [1014] The signals

recei ved teveB® link pawebecanipmhtsubchawes vir imdiCate Aignah ropuaditys toemtld®2 and
RF/ 1 F system 290 receive the signals fromthe nobile stations to produce

t he sanpl Rrwald lilk foRFRUVEsHisat@aaEstrol fthahfeE (DECH)S aWHers theesor@argt ored in
RAM 204. Receiver 200 may incorporate a nunber of searchers 206, a nunber

ggcgggggrg@ﬁ@m% an%nﬁeig%iénggﬁq%%inge%‘ﬁetozﬁﬁcr el g??osrr%mpg})%%eg@ and the
000 19 BGES B lnr bl o L e RO 5 g BRI ORAS y 1e
eSS arY e and/or Hom-ranamission of & channe fhame. > | S Started, searcher 206

[1014] The signals received by BS 101 may be input to receiver 200.

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

mobile stations to produce the samples of the received signals. The received

samples may be stored in RAM 204. Receiver 200 may incorporate a number

of searchers 206, a number of finger elements 208, a number of combiners

212, and a number of decoders 214 for simultaneously performing the

correlation process and the decoding process for all the signals received from

different mobile stations. However, only one antenna system 292 and RF/IF

system 290 may be necessary.

[1015] Each time a correlation proce:ss is started, searcher 206 and

finger element 208 may start anew for determining non-coherent

demodulation of a pilot channel to test timing hypdtheses and phase offsets.

Searcher 2086, 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/I 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/I may be interchangeable in some



finger elenent 208 may start anew for determ ning non-coherent

denodul ati on of a pilot channel to test tim ng hypotheses and phase

of f sets. w@easwwBer 206, or finger elenment 208, or sear chePCPOB01Z3168% i nger
el ement 208 in conbination, may determne the signal to interference ratio
(S/'1) for each received signal. The rPatio Eb/lI nmay be synonynmous with the
ratio S/I. The ratio Eb/l is a nmeasure of signal energy over interference

per unit at [, Lol be

i nter changeresg%f:%' i ﬁh% ?r@%%/ @gé@%?&g%ﬁé@gg %*Wﬁ%@g‘%ée%
interference (1), .may. typically be defjned as the power spectral density of
interfere %’és'é(rf%f '?Wﬁﬁﬁ%’ﬁ%@‘ﬂ%ﬁ?afr@gfeﬁﬁo control interference, the system
controls the signal level transmtted fromeach transmtting source, or

the data H&18]l of t h&o eemrelninterference, e systarot eont@isdhel signakdevel Vs

determ nes the needed reverse link power |evel to support both the traffic
channel atrdnsrhittedi |fodm cdemhnetransviittingussquover ocontheoldataheates dforthe
controlling power levels of signals transmtted froman M5in a

communi cagbAmUnicHRM Rile §NBBth. Thener@iy PBECRAVST db@YRindf HRARBeNEY i S
controlled by two i ndependent control |oops, open |Ioop and closed | oop.

The open r h i Lntain an
adequat e te&gmasueﬁﬁ}égt?%\ﬁgﬁt iI n eIWItBt %@?pﬁ%l %ﬂt‘ %ﬁe{r}gﬁgrgﬁa'ﬁﬂ%wglﬁ% er ltt o the
BS needs |ess po than the MS further a . A .strong recejve, signal at
Che Ve 1 nhamele  VasbU3 puig Eoplo] s88omea: TterohfhiE hehte™, lRvelsS T and,
thus, requires a weaker reverse link transmt power level. In the open

| oop powefigpalstiransmitted figgnsan MS Hratqosmarnicatigniystane wee kppwnheThever se

| i nk based on independent neasurenents of S/1 of
output power level of each MS is controlled by two independent control loops,

open loop and closed loop. The open loop power control is based on the
need of each MS to maintain an adequate communication link with the BS.
Therefore, the MS closer to the BS needs less power than the MS further
away. A strong receive signal at the MS indicates less propagation loss
between the MS and the BS, and, thus, requires a weaker reverse link
transmit power level. In the open loop power control, the MS sets the transmit
power level of the reverse link based on independent measurements of S/ of
at least one received channel, such as pilot, paging, sync, and traffic
channels. The MS may make the independent measurement prior to power
level setting on the reverse link.

[1017] FIG. 3 illustrates a flow diagram 300 of an exemplary closed
loop power control method. Operation of closed loop power control method
300 begins once an MS in communication system 100 seizes a forward link
traffic channel. After the initial access attempt by the MS, the MS sets an
initial reverse channel power level. The initial power level setting on the

reverse link is then adjusted during the communication link via the closed loop



at | east one received channel, such as pilot, paging, sync, and traffic
channels. The M5 may nake the i ndependent neasurenent prior to power |evel
setting owovha9oseverse |ink. [1017] FIG 3 illustrates a PCDWS@/aEg9am 300
of an exenplary closed |oop power control nethod. Operation of closed | oop
power control nmethod 300 begins oncelén M5 in conmuni cati on system 100

sei zes a forward Iink traffic channel. After the initial access attenpt by

A A A W B
Cevel con ”ra%%on%iﬁreeo@c “PEoRPFIIEPP G i;afa%%[ ot pewera "

faster response tine than the open | oop control. The cI osed | oop power
control 3eNtEH AU REOVIdRS eerreetipn o theeoaperlom@pwﬁﬁmntr@bnﬂm cloged cl osed
| oop power control 300 operates in conjunction with the open | oop control
during a loopfpowercbanirel 300noperatest inooohjunktidro withothed epeheloopveordml | | nk
power control with a large dynam c range. [1018] To control the power

| evel of éldﬂrﬁhg{ avPdfi€ chiaRlePéaMAurfidatRn MK 1oeprovidl tenretersd ek pbR@ed | oop
300, BS 101 step 301 neasures the signal to interference ratio (S/1) of

t he rever fromthe nobile station. The neasured
S/l is coén@e;[tdelg\htﬁ%%}gé 0é’!‘gpm n%ﬁ%?l at step 302. The neasured S/I may be

in the f Eb/ | ls a rati t ener Qver erfe nce and
consequeﬁ[ﬁpbg the sk? C;S’(S‘Prﬁl ﬁ??a9°‘e{8f que[ RE @%Hee"efr Hpkﬂ%‘al Qtf" ’5'8
sel ected for, the nobile station, set point_npy be initially based on

open | oopStHQR Vi dhe P@e[‘;ylof’ﬁe?%tﬁfﬁ éoét%"t stgR. 301 measures the signal to

interference ratio (S/l) of the reverse link signal transmitted from the mobile
station. The measured S/l is compared with a set point S/ at step 302. The
measured S/l may be in the form of Eb/I which is a ratio of bit energy over
interference, and consequently, the set point may be in the same form. The
set point is selected for the mobile station. The set point may be initially
based on open loop power setting by the mobile station.

[1019] If the measured S/l is higher than the set point, at step 303, BS
101 orders the mobile station to power down the power level of its reverse link
signal by an amount, for example 1 dB. When the measured S/l is higher
than the set point, it indicates that the mobile station is transmitting on the
reverse link at a signal power level higher than is needed to maintain an
adequate reverse link communication. As a result, the mobile station is
ordered to lower the signal power level of its reverse link to reduce the overall
system interference. If the measured S/l is lower than the set point, at step
304, BS 101 orders the mobile station to power up the power level of its
reverse link signal by an amount, for example 1 dB. When the measured S/I

is lower than the set point, it indicates that the mobile station is transmitting on



[1019] If the neasured S/I is higher than the set point, at step 303, BS
101 orders the nobile station to power down the power |evel of its reverse
i nk si gnab2/bysan anount, for exanple 1 dB. Wen the neaBOT/@d01&1B89 S

hi gher than the set point, it indicates that the nobile station is
transnmtting on the reverse link at &l signal power |evel higher than is
needed to maintain an adequate reverse |link comunication. As a result,

the mobilg, SFeng?érE‘ HH? at%{]gu‘ahﬁfjpg\ﬁ?} Vel g&Wé’r t?\iaﬂﬁg'ne‘?é?:‘és%lrto'I &‘éﬁﬁaﬁf ah!s

reverse |lIn educe ove system i nterfterence. € neasured

S/l is Iomgrq}éagan t he SFt poi nt, .at .ste;%t 304, ES 101 orderg the nobile
station t3ISWEE gyersPeliffoRommuestin A a resyl Adncieasing ey POWSr an
amount, for exanple 1 dB. Wen the nmeasured S/I is |lower than the set

poi nt, i tlevabiteateebilensiationanay biel adlettatqverconse tthemtpifetencs levehand2/ 31987
PCT/ US01/ 31389 11 the reverse link at a signal power |evel lower than is
needed t oprovide am adequaiedeyesedinkesoenmanicatienconmuni cation. As a result of
i ncreasing the power |evel, the nobile station nmay be able to overcone the

i nterferenoeolevel FRE op@rrawdnéep@ﬂro'mﬁf&ﬂuabtﬁgsey@-se4lmay beorsiarred &b i on.
[ 1020] The operations performed at steps 302-304 may be referred to as the

nner. | 00ps RAYGANSORAP oW AR, ~TREINASBEBEEP bolfEPReGHE g ever se

link (S/1) at 't 01 as ose as possil s target eshol d as
Do 9o R uaelofithhe JE g SRS A PRI el i
"t o 16, pRieMIdec B e e gplips! Heizeuetoes ecsit P0G pELROTLASSIEE f8F sever al
data synbols. The power up or power down command rmay be transmitted 16
ti mes perthe 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

control groups. Each power conirol group consists of several data symbols.

The power up or power down command may be transmitted 16 times per

frame. If one frame of data has not been received at step 305, the power

control loop 300 continues to measure S/1 of the reverse link signal during the

next power control group at step 301. The process is repeated at steps 302-

304 until at least one frame of data is received from the mobile station.

[1021] A single set point or target may not be satisfactory for all

conditions. Therefore, the set point used at step 302 may also change

depending on a desired reverse link frame 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/ 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



frame. If one frane of data has not been received at step 305, the power
control |loop 300 continues to neasure S/ I of the reverse link signal during
the nextw@omersrtontrol group at step 301. The process i sPeEpsaraaat steps
302- 304 until at |east one frame of data is received fromthe nobile
station. [1021] A single set point orltarget nmay not be satisfactory for
all conditions. Therefore, the set point used at step 302 may al so change

dependi ng; ' | r r ; of data
nae. beonPraderdl IFRRE ¥ BansiR by TBvai g Bbfpalol ¥ siefiecy o
step 306. he new set point, beconmes the new S/1 target for. the nobile
station. HA¢ RRAET UBLCYBMANGHAL SIRP BR%ed foles A& atads RRIOWral udi ng
the frane error rate. For exanple, if the frane error rate is above a

pr edet er nPresigtersviaed levaliindicaing abave espacasipsable framearer relg. dhetsed set
point may be raised to a higher level. By raising the set point to a

hi gher | epeini mdebedbwbeed tati lowece dasat.oByntdwering 2 84198aInPE&T AUSAERr 31389
12 increases its reverse link transmt power |evel via the conparison at

step 302 |38 the WRibilestalisHBoskcRfuchitiP ledRhsek it fehBrde Retrandmit pbde | S
bel ow a predeternm ned | evel indicating above an acceptable frane error

rate, thele%FF viaPAbto riﬁ:&ﬁ%@?@%@g‘cﬁbﬂ)@%o&ﬁy@émp@ﬁd é‘t"ﬁég%st. he set

point to a ower |lev on consequen decreases it
Gown comis TRl oBIbAaq o SFtns oBath, doraP ik ForehEB.AE 185, T
| oopi ng back fromstep 306 to step 302 to indicate a new set point, and
| oopi ng b8ER 3925"t°eﬂ"£‘€ﬁtef%rne"f‘re%%tuw'ﬁb anRd lappingr bagle tReiepr ddbsfor may be
viewed as the outer |loop operation. The outer-loop power control may
command omeasutieg yther Sfteof the new frames, may be viewed as the outer loop

operation. The outer-loop power control may command once every frame,

and the closed loop power control may command once every power control

group. One frame and one power control group may be, respectively, 20 and

1.25 mSec long.

[1022] The system may also employ a forward link power control

scheme to reduce interference. The MS communicates to the BS periodically

about the voice and data quality. The frame error rate and quality

measurements are reporied to the BS via a power measurement report

message. The message contains the number of frames received in error on

the forward link during an interval. The power level of the forward link signal

is adjusted based on the number of frame errors. Since such a quality

measurement feedback is based on the frame error rate, such a mode of

forward link power control is much slower than reverse link power control. For

fast response, a reverse link erasure bit may be used to inform the BS

whether the previous frame was received with or without error. The channel



and the cl osed | oop power control nmay conmand once every power control
group. One frane and one power control group may be, respectively, 20 and
1. 25 nSeovOongesf 1022] The system nmay al so enpl oy a forwardr/iuselk31psswer
control schene to reduce interference. The M5 comunicates to the BS
periodically about the voice and datd3quality. The frane error rate and
quality rreasurerrents are reported to the BS via a power neasurenent report

nmessage. t ejve r on

the for waggﬁfapﬁé dur| ng Q @dﬁﬁyé?@g@ﬂﬁ%@doﬁl@é %te ﬁgf{q\éhﬂ'e% @arg i nk

si gnal Iﬁ@: usteﬁ based on.the @E go il ﬁn’e errlor Since such a
quality GHIRDIE 25 SoWBY OF coutrelliag Wﬁr?’ BRPPWRE 'S or rate, such a node
of forward |ink power control is nuch slower than reverse |ink power
control . H&23]fast Fespemseunigation, et datay ithe fenvasd lisk gnay bswwrmged to
informthe BS whether the previous frame was received with or w thout

error. Thio theaMSeht Aix6Q pdhes TeveCWHiIBHdj3siBRPtheldefquive rforyeand limkydaia
continuously adjusted while nmonitoring the nessage or the erasure bit as a

way of copfteahtgeted fr tharidsl | Tite BlaYee Fatb 3thlistrich? Sl thEforwaidMink whghon of
data, the forward link may be transmtted to the M5 at a fixed power |evel

whi [ e ad] ialaddrol %%@%@IZ%%Q?%WH cgﬁévwr%ncé%ﬁtrbﬁr ﬂffaiéeﬂw tqhet he ME.

The data rate a orvvard ewed e overall

systemis.a fo f interference contr tetht t he | i nk power
control ?fyéﬁimm?ﬁ fQPA@Ir 88“‘?&0?? %qrﬁlhyerff’ r%q{Er g dnt EF(??%}\A%gén atea,
and/ or for sharing a lim t?Qj’ conmuni ¢cati on resources. \Wen éNLeedback

quality nﬁ‘é‘é&fﬁ%@ﬁ?a’l anq/RafrshannoR Jmitedeqspmypicatinn r&ﬁ?'ércﬁﬁt

the feedback quality measurement is indicating poor reception, the data rate
may be lowered while keeping the power level constant to overcome the
effect of the interference. The data rate may also be lowered to allow other
mobile stations to receive forward link communication at a higher data rate.

[1024] In addition to the open loop and closed loop power conirol
schemes, the MS may adjust the output power level by attributes of a code
channel as specified by the standard. The MS may set the output power of
the enhanced access channel header, the enhanced access channel data,
and the reverse common control channel data‘ relative to the output power
level of the reverse pilot channel. The output power level of the reverse pilot
channel is set by the open and closed loop power controls. The MS maintains
a power level ratio between the code channel power level and the reverse
pilot channel power level. The ratio may be defined by the data rate used in
the code channel. Generally, a table provides the values for the ratio at
different data rates. The ratio generally increases for higher data rates. A
ratio equal to one or a ratio less than one may also be possible. At a ratio

equal to one, the power level of the pilot channel as set by the power control



may be | owered whil e keeping the power |evel constant to overcone the
effect of the interference. The data rate may al so be | owered to all ow

ot her O bz3wBaAti ons to receive forward |ink communi cat POVUSE1/A38% gher
data rate. [1024] In addition to the open |oop and cl osed | oop power
control schenes, the M5 may adjust th€& output power |evel by attributes of
a code channel as specified by the standard. The M5 may set the out put

power of n hannel
fara, anSoPrdt SRR G BawEPRIRELY ARls ohdtef LRGeS 3siaf oot pu
power |evel, _of the reverse pjlot gchannel. e output, power |evel of the
reverse pPFg?ta e'ﬁén“ﬁﬁ'ci q‘a@é‘&’ﬂﬁet 6%@@#@"%&3&@00WW|98V@F ?%‘f?it rols.
The M5 mamintains a power |evel ratio between the code channel power |evel
and the rB@yrkeadigsiast Thepawer [Rygbmaydieseleties bagedomayelsévelppivesd by t he
data rate used in the code channel. Cenerally, a table provides the val ues

for the retitheatevedsd flnkepilotat O&ncat an. allowablet idatayerads aib| geleotedeases f or
hi gher data rates. A ratio equal to one or a ratio |l ess than one nmay al so

be possi btgrredorriiiEhanndl Gam with reSsactttd ehd PovRSrsé MR bilef pdvis 1814196 channel
as set by the power control” WD 02/31987 PCT/ US01/ 3138 14 loop 300 is

equal to : nnel. During transm ssion of data
S RPSEN e Heftic it pERET IR

on a traf the traffic channel power |evel

may be adj d. Th r level be sel ected based.on.a relative power
of the reUPEL | i niib B mos:8 B8 Nay Beplhi cofaihicdidyinks o
correspondi ng channel _gain with respect to the reverse link pilaot power

| evel !Ds large urgbaye of Stﬂfta(#'ffﬁ@rﬁl?%ﬁ*ﬁeﬂat%meﬁoﬂ eyample; 199 MS inddt a node,

a BS may be providing comunication links to a
forward link connected state may be receiving data at a low data rate, and

another MS receiving at a high data rate. On the reverse link, the BS may be
receiving a number of reverse link signals from different MSs. An MS based
on an independent measurement may decide and request a desired data rate
from the BS. The desired forward link data rate may be communicated to the
BS via a data rate control (DRC) channel. The BS attempts to provide a
forward link data transfer at the requested data rate. On the reverse link, the
MS may autonomously select a reverse link data rate from a number of
possible reverse link data rates. The selected data rate may be
communicated to the BS via a reverse rate indicator channel. Each MS may
also be limited to a predetermined grade of service. A grade of service may
limit the maximum available data rate on the forward and/or reverse links.
Moreover, the communication of data may not be continuous in a way that,
perhaps, voice data are communicated. A receiver may be receiving packets
of data at different intervals. The interval for different receiver may be
different. For example, a receiver may be receiving data sporadically while

another receiver may be receiving data packets within short time intervals.



| arge nunber of Mss at different data rates. For exanple, one MS5in a
forward |ink connected state nay be receiving data at a | ow data rate, and
anot her MBI PBEEWBVI Nng at a high data rate. On the reverse PCTKSO1/31889BS rmay
be receiving a nunber of reverse link signals fromdifferent MSs. An M5
based on an i ndependent neasurenent ﬁ%y deci de and request a desired data
rate fromthe BS. The desired forward |ink data rate nay be conmuni cated

to the Bfjoger a datanfrAlificafn réf dateRek ﬁilggnaa{a AR Baked o Gedte} 0

provide a forward link data transfer at t requested data r On the
reverse I}

. ; lect r S [ { ate from
a nunber 6?53%@@?%@3# vaé sWﬁ%ﬁaéhﬁgsaﬁéggsqa?hr@%’él ZQ% e@h%%t%ag?(ite may
be comuni cat eﬂin{ko the BS via al rer#/aﬁrse rate, indi catﬁr channel . Each M5
may  al soDETS MRy BaKF cxleiler Aate el RIS B Pe cCaR OF AIRCR
service may |limt the nmaxi num available data rate on the forward and/ or
rever se | FoMREUNioAionsy efhe forward andrevarsedinksfdalatratesapay de lipited i@ i nuous
in a way that, perhaps, voice data are conmmuni cated. A receiver may be

recei vi nglopaclata satesf siheeaths vdicef enfermationt éreqabncy Bpectraire isy dimifeor
different receiver may be different. For exanple, a receiver may be

recei vi ngPesséiblesisiéahfptdios wh E6m Reswh @681 detripad irP6odEaRAsioRng dat a
packets within short tinme intervals. 02/ 31987 PCT/ US01/ 31389 15 [1026]

communi ¢ajr fih1 beladS(EHNN) EoriflficaRbR Sys AP Sih A QAL obISREMISL r ecel ve

si gnal power 'l eve n at ata rate orward an reverse |inks

T e 2000, BSVA! SRt oRinuioh s TR S Son R S ons

since t here‘(fcg,\irsceeliriﬂ?s]c Pr{aryl/a;tétol‘rnla\g gi uil?arrlcc}/atét5 ICI)'gtCets.r u,g%ri gxalring?et, eacti‘{ MS may be
retrieving a large data file from a database. In such a case, the
communication on the forward link is predominantly occupied for transmission
of data packets. The data rate on the forward link may reach 2.5 Mbps in a
data mode. The data rate on the forward link may be based on a data rate
request made by the MS. On the reverse link, the data rate may be lower,
and may range from 4.8 to 153.6 Kbps.
[1027] Generally, in communication system 100, in accordance with
various embodiments, duty cycle of a communication channel is determined,
and power level of the communication channel is controlled based on the
determined duty cycle. Each transmission of the communication channel may
be in a time frame, For example, each time frame may be for duration of 20
mSec. The data rate of each time frame may range from 1250 to 14400 bits
per seconds. As such, the number of bits in each frame may be different
depending on the data rate. The channel may be used for communication of

user and signaling information during a call between the user and a

destination. The user may be using a mobile station, such as mobile stations,



Possi bl e voice data rates are commonly known and descri bed in code division
mul tiple access (CDVA) comruni cation system standards such as 1S-95, |IS-
2000 and weDwswsFor data comruni cations, however, the forpar@gsSeand3sy ever se
| inks may not have simlar data rates. For exanple, an M5 may be

retrieving a large data file froma da®abase. In such a case, the

communi cation on the forward link is predom nantly occupied for

t ransm ssi@.108f fofl ahé daBckRhY of the Habife sRitRN8MAA1904 QR hiddulERy reach
2.5 Mps in a data node. The data rate on the forward |I1nk may be based on

a data rabﬁ%%%em§%§9§ﬂ@%??'%§&3’%s‘§%e %ﬂ-b@q%g\é?rse link, the data rate may

be | ower, [1027] Cenerally, in

comuni cag,i system 100, .in accordanc L th arious enbodi nents, duty
Sycl e of H02Ehmini clft FEFPTERARRBIN, &1 BEOOMAR (N6 SRATHINERIGLGRRNI { he
communi cation channel is controlled based on the determ ned duty cycle.

Each t r an@Wy <& fedicated erntead ehannekiDCHihAnREICHahanme) may detusad forane, For

exanple, each tinme frame nay be for duration of 20 nSec. The data rate of
each ti mecémenumicadipnrafingerfanansigdaling imfdrékiidnbior snaiptaining @otalfic ddfasuch,
the nunber of bits in each frane may be different depending on the data

rate. ThecglhpefRlen@)usee ansiesl degtin&fURSlichadd, GBsPdctiveRemaifb Stalibasi nNg
informati on during a call between the user and a destination. The user nmay

b oot TR DS S0 ", nTBinhe o o i@ Bt cver 10, 404
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between transmission of DCCH time frames during the traffic data call may be
different. For example, even though traffic data may be communicated, a
transmission of a frame on the communication channel, such as DCCH, may
not necessarily take place. In yet another situation, several time frames of the
communication channel, such as DCCH, may be transmitted in a short period
of time. Therefore, the duty cycle of the transmission of the frames of the
communication channel, such as DCCH, may be different at different times.
[1029] A test procedure for the quality indicator bit (QIB) may contain
three parts that may be overlapping. Various disclosed embodiments provide
a simplified procedure. Behavior of the QIB for the Forward Dedicated
Control Channel may be performed on the Forward Dedicated Control
Channel for mobile stations that support a channel configuration not
containing the Forward Fundamental Channel. Forward Traific Channel
closed loop power control in the base station shall be enabled during this test.
When operating with FPC_MODE equal to ‘100’ and with a channel
configuration that does not contain the Forward Fundamental Channel, the

mobile station monitors the Forward Dedicated Control Channel and sends



may a dedi cated control channel (DCCH). A DCCH channel nmay be used for
comuni cation of user and signaling information for nmaintaining a traffic
data caWwobmsmMeen a user and a destination, such as, respetwswed1ygd nobil e
stations 102-104 and base station 101. The nunber of DCCH franes
transmtted over a period of tine maWbe di fferent depending on the usage.
As such, the time between transm ssion of DCCH tine franes during the

traffic dmeaqus! wiew #R fraild R addve, Eﬁé @eﬁaﬁpllﬁducw@ﬁ maddRetdahéi ¢ data
may be com‘rum cat ed, a transmssion of a frame on the comruni cati on

h I I h
gl ? 32’? I on sever a I e eanmeﬂig fr? ﬁfeﬁgslﬂégir'noréﬂﬁﬁégplgoﬁac aztaérgn,([a%e&h suc agr DCCH,
be t . Th I f
The tr ansiPal-of’ GPHARcieR Rarite BETCeRR TR B TORI S HENABISnEs Al aa Do
may be different at different tinmes. [1029] A test rocedure for the

qual ity i RB cithhiheysameqyalyiems, tha)FiBifar activeeframes: sin Fartaimsiesise the
over |l appi ng. Various disclosed enbodi mrents provide a sinplified procedure.
Behavi or procebs v&tified thattthe rrobileasthtibe dicods dhe QIBraccardi6yaheebceiagd be
perfornmed on the Forward Dedi cated Control Channel for nobile stations

t hat SUIOIOQIPhaIanaIﬂ?W@Ir ifactvied frafidsOWitROpowE 0 8bAIrdl BBs tomy s Wavithout ,
Fundanment al' Channe Forward Traff ic annel closed | oop power control in

t he base éé@zl on shal|l be enabled during this test. Wen operating with
FPC_MODE equ to 100" and with a channel configuration that does not

contain t rwar I e nobile station nonitors the
For war d dgg)?’@gt ed &ﬁ?%@%@ﬁﬁ@@@%ﬁ%@% WO 02/ 31987 PCT/ US01/31389 17
the QB. Wien the frane is active, the Quality Indicator Bit has the sanme
[1031] Connecting the base station and an AWGN generator to the
mobile station antenna connector as shown in Figure 6.5.1-4 of the

specification.

[1032] For each band class that the mobile station supports,
configuring the mobile station to operate in that band class and perform steps

3 through 8.

[1033] If the mobile station supporis demodulation of Radio
Configuration 3, 4, or 5, setting up a call using Dedicated Control Channel

Test Mode 3, and perform steps 5 through 8.

[1034] If the mobile station supports demodulation of Radio
Configuration 6, 7, 8, or 9, setting up a call using Dedicated Control Channel

Test Mode 7 (see 1.3) and perform steps 5 through 8.

[1035] Setting the test parameters for Tests 1, 3, 5,7, 9, 11, and 13 as
specified in Tables A.2.13.1-1 through A.2.13.1-7 and sending alternating
good and bad 20-ms frames with data. The good frames are sent from the

base station simulator at the 9600 or 14400 bps rate. The bad frames are sent



value as the EIB. Wien the frane is inactive, the QB indicates the channel
quality. In certain tests, the process verifies that the nobile station
sends thavoQ@/B9sith t he sane value as the EIB for active PCHUBGL/31BSY certain
tests, the process verifies that the nobile station sends the QB
according the recei ved signal quality8for inactive frames with power

control bits only (i.e., without data). [1030] The neasurenents nay
i nclud d th
nc e, BR3P Eph© °

speci fication. [ 2 For ch, band at the nobi |.e statiop supports,
confi guri FYCE R 'ﬁ%ﬂﬁ gr\g@r{gfﬁw}l‘dqrﬂe Ebﬁ?@n? Nithe Sagsh iR ‘P&g’gfa P?J’(l'.rform
steps 3 throu 103:3}]1 I f the m)blle station supports denodul ation of
Radl 0 COaniqutgeét,.an 3 At Ahe sams 96QR or 14408 hpscrate usinghg dillerpehtastio Cont r ol
Channel Test Mbde 3, and performsteps 5 through 8. [1034] If the nobile
station soqnpﬁgWsticdemelmtdmuMerReslﬁ.o Configuration 6, 7, 8, or 9,
setting up a call usi ng Dedi cat ed Control Channel Test Mdde 7 (see 1.3)

e P15 o8 SGhARUELS PR 5 Al ok BB SR B T

A 2. 13 1 7 and sendl ng alternatln? good and bad 20-ns franes vmth data
The good €QH@sRENEliRg Famestreeaived @ tmﬁlwbﬂeﬂatm for atilegsbil OAframas. 9600 or
14400 bps rate. The bad franes are sent WO 02/31987 PCT/ USO1/31389 18

[1037] Setting the test parameters for Tests 2, 4, 6, 8,10, 12, and 14 as
specified in Tables A.2.13.1-1 through A.2.13.1-7 and alternately enable and
disable the transmission of a frame with power control bits only on the

Forward Dedicated Control Channel.

[1038] Checking the received QIB at the base station for at least 100
frames.
[1039] A minimum standard for certain tests may include that the QIB

result follows the sent frame pattern of alternating ‘0’ and ‘1’ for ‘good’ and
‘bad’ frames respectively with 95% confidence. In certain tests, the minimum
standard may include that the QIB resuit follows the sent frame pattern of
alternating ‘0’ and ‘1’ for ‘enabling’ and ‘disabling’ the transmission of frames

respectively with 95% confidence.



fromthe base station sinmulator in one of two ways:
rates as in the Forward Fundanent al
2. At the sanme 9600 or
configuration fromthe one under test.
the received QB at the base station é?gai nst the
received at the nobile station for at
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station for at least 100 franmes. [1039] A m ninum standard for certain
tests [ at fhe result ws fth Trane patterp of
) té Ri t & e pattet
al ternafi nglﬁ%aﬁ;%ndp‘ 1 rforq,gggd' and ﬁ'\%%a ' fra?es&r%qulctl vely wifh 95%
confide - -n-tests. the i ncludethat! t he
QB resllt follloms the pelBmM2BIHzTttern of altersEBing "0 and “1f for
“enablinpg’ and " disabliphg' the transmission of frames respectively with
95% confrdence—WO-02/ 3987 PCTHUSOI31389—19T11040]—Tabte—A2313—3%f 1.
Test Pafamet elat/leer Behhvi or QB tor Radio Confi"guration 3 Forward
Dedi cat ¢d Control Channgl in AWGN Paranmeter Units Test 1 Test 2 lor
dBm 1. 28 MHz ﬁgtSEcl or/Tpc dB g8 7
IOI'
Traffic E¢ dB [1 dB better | [1 dB better
IOI'
than 1% FER|than 1% FER
in AWGN] in AWGN]
Power Conirol E. dB [1 dB better | [1 dB better
IOI'
than PC than PC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 9600 during good frames
Traffic Ep/Nt dB [1 dB better | [1 dB better

than 1% FER

in AWGN]

than 1% FER

in AWGN]




Pilot Ec dB -7 for Traffic Ec dB [1 dB better
FER than 1 % FER in AWGN] in AWGN] Power Control Ec dB [1 dB better [1 dB
better fwoovsg? PC than PC Ec/lor 1 % Ec/lor 1% FER i nPEERSIIB13BNGN]|
AWGN] Data Rate bps 9600 during good frarres Traffic Eb/Nt dB [1 dB better
[1 dB better than 1% FER than 1% FERZ | n AWGN] in AWGN] WO 02/ 31987

PCT/ US01/ 31389 20 [1041] Table A 2.13.1-2. Test Pararreters for Behavi or of

[1 dB better for than 1 %

Paramet er. BN A, o P e R Rl QI ReId "y G E
dB -7 lor Configuration 4 Forward Dedicated Control Channel in AWGN
Parameter Units Test 3 Test 4
for dBm/1.23 MHz -55
Tor/loc dB -1
Pilot E dB -7
Tor
Traffic E¢ dB [1 dB better | [1 dB better
o than 1% FER|than 1% FER
in AWGN] | in AWGN]
Power Control E. dB [1 dB better | [1 dB better
o thanPC | than PC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 9600
Traffic Ep/Nt dB [1 dB better | [1 dB better
than 1% FER|than 1% FER
in AWGN] in AWGN]




Test Paraneters for
Dedi cat ed
dBm 1. 23 Mz -

better [1 dB betpghfiglPhtion 5 Forward Dedicated Control Channel in AWGN

Traffic Ec dB [1 dB better
I n AVWGN]|

Power Contr ol
than PC vHabYemw8l % Ec/lor 1 %
9600 Traffic Eb/Nt dB [1 dB better
in AWGN] in AWGN] WD 02/ 31987 PCT/US0%! 31389 21 [1042] Table A 2.13.1-3.
Configuration 5 Forward

{roAzTabfo21Rab.1.8. WG PafiRhafs Jor Betiahidkes! Qi Tohadid o

for/loc dB - Pilot Ec dB -7

Behavi or of QB for

[1 dB better
Ec dB [1 dB better
FER in FER in

[1 dB better

Radi o

lor than 1 % FER than 1 % FER
[1 dB better
AVGN] AVWGNPCDasa/Rak9%e bps

than 1% FER t han 1% FER

lor Traffic

Parameter Units Test 5 Test 6
Tor dBm/1.23 MHz -55
Tor/loc dB -1
Pilot E¢ dB -7
IOr
Traffic E, dB [1 dB better | [1 dB better
b than 1% FER|than 1% FER
in AWGN] | in AWGN]
Power Control E, dB [1 dB better | [1 dB better
o than PC than PC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 14400
Traffic Ep/Nt dB [1 dB better | [1 dB better

than 1% FER

in AWGN]

than 1% FER

in AWGN]

|l or than PC




than 1% FER than 1% FER in AWGN] in AWGN] Power Control Ec dB [1 dB
better [1 dB better for than PC than PC Ec/lor 1% Ec/lor 1 % FER in FER
in AVWGNWOWEN9sDat a Rate bps 14400 Traffic Eb/Nt dB [1 BErsetyassy 1 dB
better than 1 % FER than 1 % FER in AV\GN] in AWGN] WD 02/ 31987

PCT/ US01/ 31389 22 [1043] Table A 2. 13: 24-4. Test Paraneters for Behavior of
QB for Radio Configuration 6 Forward Dedi cated Control Channel in AWGN

Par anet er \ppo43) THbIé A721i§51-48Té§f PHRithéte?s f%laeh‘é\rnorfaeblmoma jp Pilot EC
dB -7 for Trafflc Ec dB [1 dB better [1 dB better for than % FER than 1%

FER in AWGN | ncgifijuration 6 Forward Dedicated Control Channel in AWGN

Parameter Units Test7 Test 8
for dBm/1.23 MHz -55
Tor/loc dB -1
Pilot E, dB -7
Ior
Traffic E. dB [1 dB better | [1 dB better
Ior

than 1% FER{(than 1% FER

in AWGN] | in AWGN]

Power Control E. dB [1 dB better | [1 dB better
IOI'

than PC than PC
Ec/lor 1% Ec/lor 1%
FER in FER in

AWGN] AWGN]

Data Rate bps 9600

Traffic Ep/Nt dB [1 dB better | [1 dB better
than 1% FER|than 1% FER

in AWGN] | in AWGN]




Power Contr ol
1 %Ec/lor 1 %
Eb/ Nt dBWaQozB9kEtt er
AVWGN] WO 02/31987 PCT/ USO1/31389 23
Behavi or of QB for
in AWGN Par anet er

Par aneters for

for/l

Channel

EC dB [1 dB better
FER in FER in

[1 dB better

for than 1% FER t han 1% FER

Radi o

[1 dB better

1044] Tabl
Conf i

In

for than PC than PC Ec/l|or
AWGN] AWGN] Data Rate bps 9600 Traffic
than 1 % FER than 1 %€ERSIB138GN] |
e A 2.13.1-5. Test
guration 7 Forward Dedi cated
Units Test 9 Test 10 for dBnf1l.23 Mz
PP044]1 Table Bi2.95.155. T'@stﬁarénﬁéte?é%nf BéhEVldi%f[GlBjﬁ:ﬂ%élﬁf [1 dB

Power Cont rol
[1 dB better [1 @Bnfiglk&ion 7%¥orward Dedicated Control Channel in AWGN

Parameter Units Test 9 Test 10
for dBm/1.23 MHz -55
for/loc dB -1
Pilot E¢ dB -7
Tor
Traffic E¢ dB [1 dB better | [1 dB better
for than 1% FER|than 1% FER
in AWGN] | in AWGN]
Power Control E dB [1 dB better | [1 dB better
or than PC | than PC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 9600
Traffic Ep/Nt dB [1 dB better | [1 dB better

than 1% FER

in AWGN]

than 1% FER

in AWGN]




than PC than PC Ec/lor 1 %Ec/lor 1 % FERin FERin AWN AWE] Data

Rate bps 9600 Traffic Eb/Nt dB [1 dB better [1 dB better than 1 % FER

than 1 %WER/ABMSAWEN] in AWGN] WO 02/ 31987 PCT/ US01/ 31389rPCRAS)1104%)] Tabl e
A 2.13.1-6. Test Paraneters for Behavior of QB for Radio Configuration 8
Forward Dedicated Control Channel in A#GN Parameter Units Test 11 Test 12
lor dBm 1.23 Mz -55 for/loc dB -1 Pilot ECdB -7 1lor Traffic Ec dB [1
dB better gt Q 0 hiB fRhdigy AVGN
Power Cont E[?)?@MgBé ﬁzc}go{ogt ?grgt ??Lréc!ﬁal?gté? girnB%Ihé?’ Féi'lt%afnmPBC thand‘gc]: Ec/ 1 or

1 % Ec/lor 1 % gonfiguration 8 Forward Dedicated Control Channel in AWGN
Parameter Units Test 11 Test 12
Tor dBm/1.23 MHz -55
Tor/loc dB -1
Pilot E, dB -7
Ior
Traffic E¢ dB [1 dB better | [1 dB better
or than 1% FER |than 1% FER
in AWGN] | in AWGN]
Power Control E. dB [1 dB better | [1 dB better
or thanPC | thanPC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 14400
Traffic Ep/Nt dB [1 dB better | [1 dB better

than 1% FER(than 1% FER

in AWGN] | in AWGN]




FER in FER in AWS] AWGN] Data Rate bps 14400 Traffic Eb/Nt dB [1 dB
better [1 dB better than 1% FER than 1% FER in AWGN] in AWGN] WD 02/ 31987
PCT/ USO1M30. 88919825 [ 1046] Tabl e A. 2. 13.1-7. Test Paranet er BCT/o801BaB&vi or of

QB for Radio Configuration 9 Forward Dedicated Control Channel in AWGN
Paraneter Units Test 13 Test 14 lor dBWM 1.23 Miz -55 for/loc dB -1 Pilot
EC dB -7 Ior Traffic Ec dB [1 dB better [1 dB better lor than 1% FER than
1% FER

ble A¥AB. 1-PoT6st Bavinméeter§fof Behavith STbIE forl ﬁadﬁ bet t er
IorthanP than PC Ec/lor 1% Ec/lor 1% FER in FERin AW

Configuration 9 Forward Dedicated Control Channel in AWGN

Parameter Units Test 13 Test 14
Tor dBm/1.23 MHz -55
Tor/loc dB -1
Pilot E¢ dB -7
Ior
Traffic E. dB [1 dB better | [1 dB better
o than 1% FER|than 1% FER
in AWGN] | in AWGN]
Power Control E, daB [1 dB better | [1 dB better
for than PC than PC
Ec/lor 1% Ec/lor 1%
FER in FER in
AWGN] AWGN]
Data Rate bps 14400
Traffic Ep/Nt dB [1 dB better | [1 dB better
than 1% FER|than 1% FER
in AWGN] | in AWGN]




Data Rate bps 14400 Traffic Eb/Nt dB [1 dB better [1 dB better than 1%
FER than 1% FER in AWGN] in AWGN] WD 02/ 31987 PCT/ US01/ 31389 26 [1047]
Those of w@o2/8198n the art would further appreciate that tPeETV&IT/IIB
illustrative |ogical blocks, nodules, circuits, and al gorithm steps
described in connection with the enb8i nents disclosed herein may be

I npl emented as el ectronic hardware, conputer software, or conbi nations of

both. To plogg!y I+rha§é oRGRill iR kife bﬂt\ﬁémbqﬂﬂﬁétbébb@ba@é tmrtﬁé%ﬁoa@d

sof t war e, var|0u3| | ustrative conponents, blocks, nodules, circuits, and

steps hav y 0 onality.
Whet her s@ggﬁ érflzgll?]le]}é[;ic ?Ngdu'gﬁee%n@%ﬁtg ah@ %ﬁé'ﬁ&&@e@? JSFW\ggéhdepends
upon the parti uIar a I|c 3 si gn _constr ai ts i nposed on the
overal | s§QRR&H '°§k‘f"|th 38 Cﬁﬂ‘?"?% ISG Qﬁe%ﬁﬁ” Y 85'5?9%8”%@% onality
in varyi ng ways for each particular application, but such inplenentation
deci si onseleRBaNg hrdwiese, errapules seliwase, @ra@@nh@aaoawémn e Toréeatlyie scope
of the present invention. [1048] The various illustrative |ogical blocks,

modul es, #lostrater ihis irderctiangealtility ofrhardwaee tandnsoftwaret varieud dilistrative
di scl osed herein may be inplemented or performed with a general purpose

pr ocessor gofapdhéhteabloek§bdulRECEREHR! ahBFps RAve BBbh GRistAPed BBV | C
i ntegrated ci rCU|t (ASI C’) a field progranmabl e gate array (FPGA) or other

v dars DABIE T, 8¢, WERERME CHNIDT AL AR 26 015

functi ons; ﬁe&re'npeedj as %ra(ra('JvOare or software depends upon the particular application
and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular
application, but such implementation decisions should not be interpreted as
causing a departure from the scope of the present invention.
[1048] 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.



general purpose processor may be a mcroprocessor, but in the alternative,
the processor nay be any conventional processor, controller,

m crocontw@bt/gmwg7 or state machine. A processor nay al so beT/isplHaBE®Nt ed as
a conbination of computing devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of nicropfocessors, one or nore

m croprocessors in conjunction with a DSP core, or any other such

conf 1 gur affoam) VIO O%hé Ll Sl hididd 3k aitoritdrh G TheoRh&mRorPhitR et hod

or al gorithm escribed in connection w t he enmbodi nents di scl osed herein

may be e di ' VA [ I cuted by a
or scessor HRgp TRAft sleddhel et ey b modGicki Bretal i befyie ety
menory, flash nmenor ROM ry, EPROM nmenopry, EEPROM nenpry, registers,
nar . o skSOREBpable. SHPRRoT PV PTRERRSWST Oart) BoeHBPINAUPH of SHWEge rod um
known in the art. An exenplar storage nediumis coupled to the processor
such t hat mogeleymayekssige i RAN xaempny, dlasht memdary o ROM rraemory, PR mat i on
to, the storage medium In the alternative, the storage nedium may be

i ntegral Mmendrg, BERROM menibyy, rpgistarss bardiaiisid, e removaigie diskl anCDay resi de
in an ASIC. The ASIC may reside in a user termnal. In the alternative,

the procerem, andny ehariRFMAS stBRGUMEMN eDWHEIneghetartClA BxsAPRApPENts in
a user termnal. [1050] The previous description of the preferred

user term _ of h )
oo the priocady mRGRIE FolReRIE 1 phitbsREl A B tﬁ‘aﬁ?@%ﬁ:ﬁiﬁéﬁéﬁéﬁd ment s
and the neric

e, ERogt PR e PR 59, he! vl maltlel S ERETLY | e

use of thgltci,nq\éteicé,i }t/hee fs?c?rléltlgcteyr'nedium 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.
[1050] 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 to the embodiments
shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[1051] What is claimed is:



Thus, the present invention is not intended to be limted to the

enbodi nents shown herein but is to be accorded the w dest scope consi stent
wi th thew@p2sBpl es and novel features disclosed herein. PCLOSA)3198%at i s
claimed is: WD 02/31987 PCT/US01/31389 28 CLAIMS 2 1. In a code division
nul tipl e access communication system 28 nethod for deternining operating
behavior of a quality indicator bit conprising: 4 a) configuring a receiver
to expect to receive a comunicatiogpgihagnel at a full data rate; 6 b)
transmtting a signal froma transmtter to said receiver, wherein said
signal is carrying said communi cation channel at a data rate other than

said 8 full d?éﬁ 5%08e cﬁ%gioﬁtmﬂlti@@/“ég?éds"svfdmmrnida%ﬁids‘grisﬂﬂnaé.n?&bgdf ut'

data rate; c) Ing to receive recel ver sai d’conmuni catl on
channel aj_said .10 full dat at.e; det.er.m.ning . recei ved signal to noise
Fatro of “lortemifite dheralifyBehNibt.otd sbRl L GRBE piARIG e of *sa o
quality indicator bit based on said 14 determ ned signal to noise ratio;
f) corfruni cati ﬁbc@%ﬁ%iﬂﬂl 3 repplYRriioaxpest 0 troebiend femnyNicatiry clannel 16
quality indicator bit. 2. The method as recited in claim21 further
conpri si ngt a flll datpeaté;ng steps (b)-(f). 3. The nmethod as recited in claim1
further conprising:
6 b) transmitting a signal from a transmitter to said receiver, wherein said
signal is carrying said communication channel at a data rate other than said
8 full data rate, and at a power level for receiving at said full data rate;
c) failing to receive at said receiver said communication channel at said
10 full data rate;
d) determining received signal to noise ratio of said signal at said
12 receiver;
e) determining a value of said quality indicator bit based on said
14 determined signal to noise ratio;

f) communicating to said transmitter said determined value of said

16  quality indicator bit.

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

2 repeating steps (b)-(f).

3. The method as recited in claim 1 further comprising:
2 determining said operating behavior of said quality indicator bit based

on said communicated value of said quality indicator bit.



2 determ ning said operating behavior of said quality indicator bit based
on said communi cated val ue of said quality indicator bit. WO 02/31987

PCT/ US0O1M30. 88919829 4. The nethod as recited in claiml whpePURISHBRD
determ ning operating 2 behavior of said quality indicator bit is for
determi ni ng behavior of said quality 2¥ndicator bit in a forward dedi cated
control channel in said comunication 4 system 5. The nethod as recited

inclaim rel [ I L CQ;HE?- LSiqa Ar Lcated
channel . é vﬁpﬁemﬁ%ﬁ@ﬁ agggg%qqt'@gﬂé'ﬁpgl alm %lnv\k%é'rd epﬁ?egé‘%%e%)e&\sgbéi S

associ ated wi t.h 2 nobi.| e statiaon, .and id.transmttier asspcigiled with a
base. st ar Petvier SLsdid aCitlcato it sHor spferniting Belaviosof 2BRFGuingy 1
claim1l wherein said full data rate is at one of 2 9600 and 14400 bit per
second datngliqaderebitdAda farwears: tedicateshcemsols ehannehtia said fommueication 500 and
1800 bit per second data rate. 8. The nethod as recited in claim1l wherein
sai d ppwesydiemel for receiving at 2 said full data rate is at a power

| evel corresponding to a power |evel used at a power control sub-channel.

9. In a code division nmultiple access conmuni cati on system an apparatus
for 2 determ ning behavior of a quality indicator bit conprising: a

021 31087 BorORRe] sBoPIER T hfin, CwhERgh SR bafiniiticar s
transn tHdaf Se&88led Shatilefl Mecel ver at

6. The method as recited in claim 1 wherein said receiver is associated with a
2 mobile station, and said transmitter associated with a base station in said

communication system.

7. The method as recited in claim 1 wherein said full data rate is at one of
2 9600 and 14400 bit per second data rate, and said other than the full rate is at

one of 1500 and 1800 bit per second data rate.

8. The method as recited in claim 1 wherein said power level for receiving at
2 said full data rate is at a power level corresponding to a power level used at a

power control sub-channel.

9. In a code division multiple access communication system, an apparatus for
2 determining behavior of a quality indicator bit comprising:

a receiver configured for expecting to receive at a full data rate;



a data rate other than said full data rate, and at a power |evel for
receiving at 6 said full data rate; a controller at said receiver
configur edobosioget ecting failure to receive at 8 said reP€Tveo/B389d s
at said full rate; wherein said receiver in conmunication with said
controller further 10 configured for3Yeternining received signal to n
ratio of said signal at said receiver, and determning a val ue of sai
Qual L/ nd! Ca htidnsiRREF caigibd for faflShiil A% e 99 3pid RcBRE) &t 2!

second transmtter configure or conmuni cat i

i gnal

oi se
d
io; a

appar at us® 8678 Letet GhEH e Sl Gt i < plchsr v igoDlmeiofing B8 157

said quality indicator bit is for determ ning behavior of said quality
i ndi cat or S@pifull datayatesr war d dedi cated control channel in said comunic
system 11. The apparatus as recited in claim9 wherein said receiver

ation
is

associ ated 2 wachnioherat said rensiver coafiguresl for deteating failreitotreceiss sbci at ed

Wi t_h a base_ st afti on, and said s_econq transmtter associ ated WI th said
nobi | eg st editescéivessaid sighat atsaidifaitaten system 12, A nethod in a

communi cati on system conprising: 2 connecting a base station and an AWGN

generator to I; i t 'ﬁ'ﬁtﬁg t 0
PCT/ USOl/3138?“%%‘%%‘%?%%&%2% C iﬂss t ig)fl SLR’E;[Q gﬁ%?gl ﬁé&i@%i@ﬁhseappo

" adi o thonforylstTes Bt dendintd fbhBLBGAR & Aded BEBL R EBAN S AL,

and

receiver, and determining a value of said quality indicator bit based on said
12 determined signal to noise ratio;
a second transmitter configured for communicating to said first

14  transmitter said determined value of said quality indicator bit.

10. The apparatus as recited in claim 9 wherein said determining behavior of
2 said quality indicator bit is for determining behavior of said quality indicator bit

in a forward dedicated control channel in said communication system.

11. The apparatus as recited in claim 9 wherein said receiver is associated
2 with a mobile station, and said first transmitter associated with a base station,
and said second transmitter associated with said mobile station in said

4  communication system.

12. A method in a communication system comprising:
2 connecting a base station and an AWGN generator to a mobile station

antenna connector;

rts,
and a
nel ;



sending alternating good and bad franes with data; wherein the good 8
frames are sent fromthe base station at a 9600 or 14400 bps data rate, and
t he bad wanp3198T e sent fromthe base station in at | east PON®S@31389 i r st
and 1o second way, wherein said first way includes conmunication at the
1500 or 1800 bps rates as in the Forwhrd Fundanental Channel, and said
second 12 way includes conmmunication at the 9600 or 14400 bps rate using a

di fferpnt radif Gold gUhG A {HeRThé MRoBR SIS eEe CbLAHg dhbon under
In C _IS_ ur r

test. 13. The nethod as recite arm conpr i SIng: checki ng

2 o B el B Bb 8 % el ek PR e Bt 10
frames. 14. The nethod as recited in claim12 further conprising: 2

alternately e”@kih@%p@éalﬂhﬁﬁ@'ﬂétﬂcét@@ QSR BN g @ frame  w th power
control bits only on the Forward Dedi cated Control Channel. 15. The net hod

as recited in claim12 further conprising: 2 expecting to receive said
Qual i ty | ndi casendigg @ltematingageed antldadiamgst with dataitwhersinetheagoedn of
alternating 0" and "1' for said good and bad franmes. WD 02/ 31987

PCT/ US01/ 3ad@8 ardZehb frohh ¢harbbibe diathor &ica 19600i or 1440034 daty tdte) and
conprising: 2 expecting to receive said Quality Indicator Bit in a pattern

f ol | owl ngiHeNBad $ithed BATReRAHHLA thebads lSAaitH I8t Idhst Uie ofla flref as@i d
enabling and disabling the 4 transm ssion of frames.
10 second way, wherein said first way includes communication at the 1500 or
1800 bps rates as in the Forward Fundamental Channel, and said second

12 way includes communication at the 9600 or 14400 bps rate using a different

radio configuration from the configured radio configuration under test.

13. The method as recited in claim 12 further comprising:

2 checking a received Quality Indicator Bit at the base station
against the corresponding frames received at the mobile station for at least

4 100 frames.

14. The method as recited in claim 12 further comprising:

2 alternately enabling and disabling the transmission of a frame

with power control bits only on the Forward Dedicated Control Channel.

15.  The method as recited in claim 12 further comprising:
2 expecting to receive said Quality Indicator Bit in a pattern following the

sent frame pattern of alternating ‘0’ and ‘1’ for said good and bad frames.
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16.  The method as recited in claim 14 further comprising:
2 expecting to receive said Quality Indicator Bit in a pattern following the
sent frame pattern of alternating ‘0’ and ‘1’ for said enabling and disabling the

4  transmission of frames.



