1-7 FEB 2004 1 METHOD AND APPARATUS FOR REDUCING POWER CONSUMPTION OF A
COMMUNICATION DEVICE FIELD OF THE INVENTION 5 The present invention relates generally to
digital communication. More particularly, the present invention relates to a n;léfhga:%n%loé}ﬁparatus for
reducing power consumption in a spread spectrum communication system such as a code division
multiple 10 access (CDMA) cellular telephone systemj. BACKGROUND OF THE INVENTION Code
division multiple access systems such as direct sequence 15 (DS-CDMA) communication systems
have been proposed for use in cellular telephone systems operating at 800 MHz and in the personal
communication system (%TH@@&%G&M&%U@MQﬂ REPYCING RQAWERM, all base stations
in all cells may use the samERNRUNEGUEN O A GRMIAENILATHAADEMIGE are uniquely identified
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sequences of 215 bits length are used Ry, Idt@ﬁg@qﬁ%f R quadrature modulated system,
one sequence is used for the in-phase (IB channel spreading of the | channel symbols and the other is
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different Y¢alsh codedesssedDMApckiiniabieeptating systbis.manner, traffic channels are established
for two-way 35 communication between a base station and a mobile station.

BACKGROUND OF THE INVENTION

Code division multiple access systems such as direct sequence
15 (DS-CDMA) communication systems have been proposed for use in
cellular telephone systems operating at 800 MHz and in the personal
communication system (PCS) frequency band at 1800 MHz. In a DS-
CDMA system, all base stations in all cells may use the same radio
frequency for communication. Base stations are uniquely identified in
20 the system by uniquely-assigned spreading codes. Two specified
pseudorandom noise (PN) sequences of 2'° bits length are used by all
the base stations. In a quadrature modulated system, one sequence is
used for the in-phase (I) channel spreading of the | channel symbols
and the other is used for the quadrature (Q) channel spreading of the
25 Q channel symbols. Mobile stations in the system possess the same
two 2'° bits length spreading codes and use them for the initial de-
spread of the | and Q channels.
Before the spreading on the | and Q channels, the symbols for
transmission are spread using a process known as Walsh covering.
30 When in a call, each mobile station is assigned a unique Walsh code
by the base site to ensure that transmission to each mobile station
within a given cell is orthogonal to transmission to every other mobile
station, assuming that a different Walsh code is used for each mobile
station. In this manner, traffic channels are established for two-way
35 communication between a base station and a mobile station.




11 FEB 2004 2 In addition to traffic channels, each base station broadcasts a pilot channel, a
synchronization channel, and a paging channel. The pilot channel is formed by arpgastayg4evel signal
that is covered by Walsh code 0, which consists of all the same bits. The pilot channel is 5 commonly
received by all mobile stations within range and is used by the mobile station for: identifying the
presence of a CDMA system, initial system acquisiti(%n, idle mode hand-off, identification of initial and
delayed rays of communicating and interfering base stations, and for coherent demodulation of the

synchronization, paging RN a1 R hianiethaiibe, ealile 540 dher a5eE8Rfs signals include
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station. 30 Once thymebbirimmtynchsagingd and thrafbiasersintiels tirommabileeatbydrase the paging
channels either cogfipiiissly or intermittently (slotted mode) to see if there is any incoming call activity
Referring to FIG. 1, a typical process for a mobile station to
receive incoming calls is shown. At the start 10, a mobile unit will
15 power up 12 various circuitry to complete a call. This includes
powering up the RF portions of the mobile unit, the receiver circuits
including a receiver search, and a digital signal processor (DSP)
including a call processor as are known in the art. Once the mobile is
powered up, the mobile unit proceeds to acquire 14 the pilot channel
20 from the base station. Once the pilot channel is acquired the mobile
unit will acquire synchronization 16 which aligns the timing of the
mobile unit with the base station. The mobile station synchronizes to
the base station by correlation to a unique Walsh code on the
synchronization channel. Typically, mobile stations use a correlator as
25 a receiver pilot searching element to serially search for the PN phases
of the receivable pilots. Knowledge of the correct | and Q channel
spreading PN phases of the base station(s) with which the mobile
station communicates allows the coherent detection of all the other
code channels transmitted by the base station.
30 Once the mobile is synchronized with the base station, the
mobile will monitor the paging channels either continuously or
intermittently (slotted mode) to see if there is any incoming call activity
for the mobile. Monitoring the paging channels includes search a
paging channel 18 to see if a paging message for the particular mobile
35 unit is present 20. If no message is present, the mobile unit will check
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for the mobile. Monitoring the paging channels includes search a paging channel 18 to see if a paging
message for the particular mobile 35 unit is present 20. If no message is present,rthg maotle unit will
check 11 FEB 2004 3 if it has searched all available paging channels 22. If not, the mobile unit will
change RF frequency to tune to another paging chanpel 24. The mobile unit will search all the
available paging channels in this way. If no paging niessage is found the mobile unite will power down
5 26 its RF portions, the receiver circuits including the receiver search, and the digital signal

processor (DSP) ifciuging sbareplbararessarabns paiiig thanrdle epslagmstatasipiblile time again to
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powers down its circuitry 26 as before and returns to an idle state.

15 In accordance with the above procedure, three different
channels (pilot, synchronizing, paging) are needed to be monitored to
see if there is an incoming call waiting for the mobile. Unfortunately,
acquiring all three channels takes time and power, and may not always
be successful. In addition, the mobile unit must identify all the pilot

20 signals that are receivable including the pilot signal from the base
station with the strongest pilot channel.

The prior art pilot channel searching method creates further
limitations for all of the other uses of the pilot channel after initial
system acquisition. Typical DS-CDMA mobile station receivers utilize a

25 rake receiver having three or more independently controlled fingers
which are time aligned to the correct PN sequence phases using
knowledge of the pilot channel phases determined by the receiver pilot
phase searching element. The rake fingers are normally assigned to
the strongest rays received from all communicating base stations as

30 determined by the receiver pilot phase searching element. Ray
assignments are updated in a maintenance process using the pilot
phase searching element information. If the pilot phase searching
element is slow, resulting in slow maintenance of the assignment of
the strongest rays to the rake fingers, the receiving performance of the

35 mobile station is degraded under fading conditions.
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30 determined by the receiver pilot phase searching element. Ray éiésignments are updated in a
maintenance process using the pilot phase searching element information. Ifithegyigt ploase searching
element is slow, resulting in slow maintenance of the assignment of the strongest rays to the rake
fingers, the receiving performance of the 35 mobile station is degraded under fading conditions. 1'(
FEB 2004 4 Idle hand-off is the process of attaching t0 and listening to the paging channel of the base
station with the strongest pilot as identified by the pilot searching element. When the mobile station
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battery powered pytablggnekile stations it is also very important to conserve battery charge when

waiting for pages. DS- 20 CDI\AAb%Oé/tlg?onaﬁggtﬁg/gu?g%ég?&ﬁ:\mgvé#)osrﬁgl tﬁ;%%% gﬁé{ggoower down

except for the periods wherPther assigned pa t information is transm ase stations.

The pagin§ slot inB@aIBaRHaHENGTHN %%SP BSrRICAnEPerbYaea Y sE@dﬁ(%br'Multlplled by
powers of two for mereivittieey saging s|Siuafigrtmesenzp upietival pahetieobimistatmnssieeps” in a low

power mode. HOWgYRIyik§ING thRPTIFAT RIKSFUANEY REGIRNISRJeadEsR e Ragakle
strength. When the mobile station is in motion, the correct base
station to decode can easily change from one paging interval to the
15 next paging interval. Therefore it is very important to have a fast pilot
searching mechanism to identify the correct base station pilot before
the start of the assigned paging slot.

For battery powered portable mobile stations it is also very
important to conserve battery charge when waiting for pages. DS-

20 CDMA provides a slotted mode that allows portable stations to power
down except for the periods when their assigned paging slot
information is transmitted by the base stations. The paging slot
interval can be as short as 1.28 seconds and periods of 1.28 seconds
multiplied by powers of two for more battery savings. During these

25 intervals, the mobile station “sleeps” in a low power mode. However,
using the prior art pilot searching mechanism requires the portable
station to wake up well before the paging slot to allow sufficient time to
sequentially search the PN sequence phase space. This negates a
substantial part of the potential battery savings afforded by slotted

30 mode.

There has been a proposal (for TIA/EIA interim standard IS-
95C) for an addition Walsh channel, in addition to the pilot, paging,
synchronization, and traffic channels, dedicated for paging activity.
However, this still requires the mobile to acquire multiple channels.




station to wake up well before the paging slot to allow sufficient time to sequentially search the PN
sequence phase space. This negates a substantial part of the potential battery sswpgs @iffarded by
slotted 30 mode. There has been a proposal (for TIA/EIA interim standard IS- 95C) for an addition
Walsh channel, in addition to the pilot, paging, synchronization, and traffic channels, dedicated for
paging activity. However, this still requires the mobile’to acquire multiple channels. 17 FEB 2004 5
Accordingly, there is a need for an apparatus and method for a mobile unit that avoids the problems

associated with acquiringABHBfelRgRfanaResitoaRedLAR GBI EALSINETRA BB i als0 a need
to improve on bat%aavm s, of a mohile Wh|Ieg|;érOV|d|n smgler 5 o&e;ratlon. It would also be an

advantage to elimi oHINt SRt @VoIEE LR PELRISTR AP R IR VLELAGTHE NG AMHLIRIRG system
acquisition, soft haigarelsne® seedtiandaeamingcalidoperadoh. BReEFiIDEBCRIRFEINCOF THE
D_RhAWII\_IG? 10 T_hm&aweargf Btﬁtéf?sgﬁbiﬁggn‘dﬂhawhﬁ@biﬁie \Wﬁl_i%V]:?ﬂin@iﬁg"%(ﬁ{p%? Sdet forth
with particglarity in n ims nyen r with further object advantages
thereof, m§y best?ﬁgﬂ%?d%?éto@%? ﬁai‘.%%ﬁbeére%g‘n%@%@gﬁoﬁ&ﬁh@%E‘S‘i%r%?fé& fsﬁﬁﬁen in

conjunction with tH¥ eRERHaRFRRSF @RRinddthh thideveparaiinges BI3INRINING rewsiete numerals
identify identical elecaeigiioansofttrerediof|@ndl s attsidnpidatining modespatatigior art system to
monitor calls; 20 FIG. 2 is a simplified block diagram of a communication system, in accordance with

Systom of FIG. 2. and FIG. 4 5 BAI R B ARG Felta TR Sehttured bits 25 1 a paging
channel dI8t, in accordance with the present invention.

The features of the present invention, which are believed to be
novel, are set forth with particularity in the appended claims. The
invention, together with further objects and advantages thereof, may
best be understood by making reference to the following description,

15 taken in conjunction with the accompanying drawings, in the several
figures of which like reference numerals identify identical elements,
and wherein:

FIG. 1 is a simplified flow diagram of a prior art system to
monitor calls;

20 FIG. 2 is a simplified block diagram of a communication system,
in accordance with the present invention;

FIG. 3 is a simplified flow diagram illustrating operation of the
communication system of FIG. 2; and

FIG. 4 is a diagram illustrating the relationship of punctured bits

25 in a paging channel slot, in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

30 The present invention provides a method and apparatus for a
mobile unit to determine if an incoming call is waiting by monitoring
only one channel in a communication system. The present invention
improves battery savings of a mobile while providing simpler operation,
and eliminates some of the problems associated with: pilot searching,
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 30 The present invention provides
a method and apparatus for a mobile unit to determine if an incoming call is waitimgedy2meaitoring
only one channel in a communication system. The present invention improves battery savings of a
mobile while providing simpler operation, and eliminates some of the problems associated with: pilot
searching, 11 FEB 2004 6 maintaining system acquisﬁion, soft hand-off, and slotted mode timing and
operation. FIG. 2 shows a communication system usable in the present invention. The communication

system 100 inludgs. AP GRFEAS RIS SUH1BISR SARCBIORIAL o rodio

communication with (a1e or moré mobile ons such as radiotelephone 104. The ephone 104
is configured to re8 eof)aﬁ{atf%hsmit) direct sequence code division multiple access (DS-CDMA)
signals to communicate Wi tiZe $homisitg ot aseusieadns, Bysteimgibablesiatihe 10résanin the

ggst;ateéi ggtgodil\rﬂwﬂ%}nﬁgﬂ.cqﬂ@é@amgeﬁimﬂﬁ@mngmtﬁéla@d@@rdirw@liwwa&éerim
andar -95," e Station- Base Statiop Co tibility Standard far Dual-Mode Wideband
Spread Spectrumsg%ﬂﬂe?r %%%e%s,'ggggrgiﬁ%oﬁt g%%amﬂﬁgﬁ?edrr?g ive y',othceo %@M%ﬁ#@ﬁion system

100 could operatetAceBRISACEURNBARIIE Pia(ﬁgmﬁ%@ieﬁfﬁsrﬁﬂ?ﬁf@ilﬁ@m s\emdh® 1800 MHz.
The base station 1@Rlisésleptisrepraad siseatonfigsigrhlsdo theeiradi¢ieldphanasrhid. Siusictg

communication the,symbals 0B 438 Uaflisishanaiiie sead utibg-epMAroGaRRR ngise (PN

Walsh code i k Walsh k h . 0 mobil [
cuch s the radiot SCREHBAIE S ARJER A SEUNGT-0 R0 SPLGHE £ G L QR BIRIB so that he

traffic chdhel trar§aisslonthecliustratii cendxasinmebtiHbgosamonaitatisiasysteariifissions to
every other mobilegafiftas i sRIRROtSIgNAIE B antirrdratareiaraddadsd tudir Btatiase (1) and

quad ratu re'phas%é%é%éi%?@oﬁ%%{iﬁ@%%ﬁﬁﬂ%@ ?DEFF ?ﬁﬁ{l&ﬁ%%%ﬂ@géﬂ’& gpredigd PN

sequences, typica IS In leng ame sPrea 'R/ﬂ.| ,
pectrum Cellular System,” operating at 800 z. Alternatively, the

communication system 100 could operate in accordance with other
15 CDMA systems including PCS systems at 1800 MHz.

The base station 102 transmits spread spectrum signals to the
radiotelephone 104. During communication the symbols on the traffic
channels are spread using a pseudorandom noise (PN) Walsh code in
a process known as Walsh covering, as is known in the art. Each

20 mobile station such as the radiotelephone 104 is assigned a unique
Walsh code by the base station 102 so that the traffic channel
transmission to each mobile station is orthogonal to traffic channel
transmissions to every other mobile station. The spread signals are
quadrature modulated to form in-phase (l) and quadrature-phase (Q)

25 signals. The | and Q signals are each spread using two specified PN
sequences, typically 2'% pits in length. The same | and Q spreading
sequences are used by all base stations in the communication system
100.

In addition to traffic channels, the base station 102 broadcasts a

30 pilot channel, a synchronization channel, and a paging channel. As is
used in the art, the pilot channel is formed by a constant level signal
that is covered by Walsh code (0), which consists of bits all being the
same. No decoding is necessary when the pilot channel is encoded
using Walsh code (0) and a pilot channel decoder may be omitted.

35 However, if another Walsh code or another type of coding is used to
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sequences are used by all base stations in the communication system 100. In addition to traffic
channels, the base station 102 broadcasts a 30 pilot channel, a synchronization egan s pand a
paging channel. As is used in the art, the pilot channel is formed by a constant level signal that is
covered by Walsh code (0), which consists of bits all_being the same. No decoding is necessary when
the pilot channel is encoded using Walsh code (0) ahd a pilot channel decoder may be omitted. 35
However, if another Walsh code or another type of coding is used to 11 FEB 2004 7 encode the pilot

produce the ot SoR R e e T e CCeT nd the pilt
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, and for erel madulation of the .syn traffi nels. The
synchron%ation 1 c%gr'?ﬁte & Ror! ssy%jc otrﬁéi%@%%%%@&?sﬂ?n%%gq% bﬁ@gngﬁ%n timing. The
paging channel isRigeaTee sehdng BAMnGYsisMatiitiak svsieR reaisiifm 18l 1ed8ile stations.
including the radietelepifonridOridatiba weseititinaadtidalaydewrbits aff pegmmehmatielgstatus 15

information s PUNEHY S @ReNRG BT AR MesRAHONENRIRHIGHI ifbere Is any
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e A T LS R ANH2OFolE 4 BRI GBS GG M r the paging
radiotelephone 104.
In the present invention, a few bits of paging channel status
15 information is punctured on the common pilot channel. These bits give
an indication if there is any activity on the paging channels and which
paging channels are active. A mobile unit, such as the radiotelephone
104, periodically polls the pilot channel to check these bits. Based on
the status of the bits, the mobile unit would only do paging channel
20 processing if there were an active paging channel, and only on those
paging channels indicating activity. In this way, mobile unit idle power
would be reduced proportionally to the average reduction in processing
required to monitor the paging channels regardless of the number of
active paging channels.
25 In particular, the present invention provides a method and
apparatus for reducing power consumption in a communication device
having electrical circuitry. The invention firstly involves a search for,
and lock onto, the common pilot channel. Subsequently, the
predetermined bits punctured on the pilot channel are detected. The
30 bits specify which of any paging channels are active. If none of the
paging channels are indicated as active, the mobile unit will not
activate the DSP, not acquire the synchronization or paging the pilot
channel are detected. The bits specify which of any paging channels
are active. If none of the paging channels are indicated as active, the
35 mobile unit will not activate the DSP, not acquire the synchronization or




active paging channels. 25 In particular, the present invention provides a method and apparatus for
reducing power consumption in a communication device having electrical ciregitiyeghe grioention
firstly involves a search for, and lock onto, the common pilot channel. Subsequently, the
predetermined bits punctured on the pilot channel are detected. The 30 bits specify which of any
paging channels are active. If none of the paging ch@nnels are indicated as active, the mobile unit will
not activate the DSP, not acquire the synchronization or paging the pilot channel are detected. The

bitg specify which Ry paggpg]ggané}%e iﬂrsq@é%ﬁi"%o” '&ﬁ’r’é‘étﬂf the p@g'ﬂg ctt?’%t&?lstﬁ indicated as
active, the 35 mobile unit will not activate the DSP, not acquire the synchronization or 17 FEB 2004 8
paging channels éh&rﬁ%la% dﬁ%ir&ﬂ@ td 51 mBR&h RN GHBARRI B dhR iPBWPode and
eliminating the povess wowmsion pihaseh et dscopdiecpole cyGrly rityeitite dpecipdbdy therehere are

active paging chagrelscilbtha g inanidasostethioneail ulie H QYBsh R Eadigrectirnnel and read
the paglng channel. A the.m{mber of bitﬁé)nucﬁ'u(r:turg on the.lg)il%tﬁchan eljs mall approximately 4-8
i t

bits per slot), thesalepgcrar A '%ntﬁg%rr]]%%nel edfitale aRGLeS &n%egul S 5 oeanaIIy used by

the radiotelephon@fdeitfh§ wneiead e ithegilRlirdiarnsbiigmalaereoximabe 48tbitson is

introduced. It is 1p@stioniatidhad dghadehiannel tegshdahen setinat-bihgwwittrervegilibe about 0.45
dB on the pilot in ] Y, b rpégﬁxg tage .of.t nt invention is
that the processirt%%%?%ooé%%ﬁ& B%%gsslg ?g(%ce a%ﬁ&?ﬁ%?@%%? ﬁgﬁgéﬁving activity
are monitored, andCMESENRICBRGIHFADPE QPhRRfd iR TOR IR dCE D diidSinary decision
to monitdOpagingedtamatdd ¢chat ibercvnnélhdeg tadaiionoion ho Bt necrotereo o6l wércuitry of the

mobile unit. Also, JagRreses RGNS Hkemteransaast af thedRCs i dhar arruRsgiaicant periods of
time In which-there are 4o, acHC PAJES 0 IR0 FHlS e hnbnSE thateAE I3cessing
time to check for pages is reduced as only those paging channels
having activity are monitored, and the power consumption of the
15 mobile unit is reduced, as a preliminary decision to monitor paging
channels can be made without turning on all of the receiver or DSP
circuitry of the mobile unit. Also, the present invention takes
advantage of the fact that there are significant periods of time in which
there are no active pages in a specific location. When there are no
20 active pages, power is minimized due to the fact that the
synchronization and paging channels do not require monitoring.
Specifically, when there is no paging channel activity shown by
the bits punctured on the pilot channel, the present invention allows for
the time to poll, TPOLL, to be much shorter than the prior art. For
25 example, the steps involved in polling for and detecting a paging
message in a prior art CDMA system includes first having the mobile
unit powering up its receiver and doing a pilot search. This step
involves turning on the analog front end 108, ADC 110, receiver
searcher 114, the call processor of the DSP 116 and takes
30 approximately 80 ms to perform but can vary depending on signal
conditions and the number of paging channels to be searched.
Secondly, the mobile unit acquires the synchronization channel, which
involves turning on the entire receiver (including the receiver fingers
122,124,126, matched filter 128 and receiver searcher 114) and the
35 entire DSP 116 and takes approximately another 80 ms to perform.




20 active pages, power is minimized due to the fact that the synchronization and paging channels do
not require monitoring. Specifically, when there is no paging channel activity shopmeo\2the4bits
punctured on the pilot channel, the present invention allows for the time to poll, TPOLL, to be much
shorter than the prior art. For 25 example, the steps involved in polling for and detecting a paging
message in a prior art CDMA system includes first hgving the mobile unit powering up its receiver and
doing a pilot search. This step involves turning on the analog front end 108, ADC 110, receiver
searfijher 11d4, thmrwrflﬂ@&ﬁgpwé tbﬁi%ﬁdslwaég@s a%mgxaﬁat%ées@@stgmfrfgrm bU('jtl can
vary depending on_Si ndif c{) e rBEr i cr?an els t searched. Secondly,
the mobile unit acé&%l%e?gthﬁ%nk&%%%n% |(F)onxgﬁ%?% Ia%/%v%[l}fé;]r |#\a\)/o v%soth%i%ga?)r? ﬂﬁeﬁgr]ﬁre receiver

(including the recdiv&inget2et 240 198, AN ARSI PIOL SERITBCWRIEH SWaHIARK®4) and the 35
entire DSP 116 athktsiesseapprounhaielimenentt ped/enam ipdiferpriariare B-zpvaveThivel, the mobile

unit readsgthe pagtisbfbanielthandargcassees the crriiltthd Iparnekeesanntednatadymether 80 ms for

a total poll time, ‘Eﬁ%quoaagt#]e@ig@iﬁ&j%gg?%pm{mr%wg}‘ V%leg Iﬁop%e same

amount of time and g% er as in the 5 mobile unit then on neefs to check the

owever,
punctured bits onth fot c%fhamé]“t%"&'@teipg pﬁ}jﬂ% rﬂ@@%’@, V\ﬁfho’&?%' er Bﬂe %y more
circuits or monitoriteeengy Harbiisziakes ot niaghgiRitapamayntcdinng ane BRSWHRES Rnegligible
amount qf time, amiarbpultsi'mea, Te@l_,poﬂlahmet BPOld, nof et tegBtharsthe@A0ess ihdinghe 240 ms in
me 10 pyigr art. Tbﬁdﬂf %?ﬁngﬁ%?ﬁ?ﬁﬁ?migﬁe@@g&g Q‘H@Q}BN ab%t&%i%%o?ﬂr@w periodsllyvhen
ere is no paging.aglivity. Further, the present invention reduces er consumption, during polling
mode, PPOLL, bgﬁ.:\ °oﬁi¥§'(5‘90 Bﬁér?gﬁh‘g St %hg{?h({ag Psc%ia'g%o %ﬁg/{fg'toﬁfa gﬁgﬁc{sjring ano

page situation. THI$SERLITKG YRS FBIHGES POYRIURIRMB IRTe A WNSTRRHNI-"MI8LL TPOLL +
PSLEEP TSLEEFProLL, by about 80% due to the fact that the DSP does not have to

wake up during a no page situation. The formula for total power
15 consumption is given by

ProtaL = PPOLL[———T;POLL—J + PSLEEP(—ZM—EP;—“}
(TPOLL+TS[EEP) ( POLL+TSLEEP)
where Pg egp is the power consumed by the mobile unit during sleep

20 mode and Tg eep is the time the mobile unit is powered down between
paging channel polls. It is observed the acquiring the synchronization
channel and reading the paging channels are the biggest power
consumers during a polling cycle in the prior art. These steps are
avoided in the present invention.

25 Referring now to FIG. 3 (and referencing FIG. 2), a flow diagram
is shown illustrating a method of reducing power consumption in a
communication device having electrical circuitry, such as a CDMA
radiotelephone, in accordance with a preferred embodiment of the
present invention. The method begins at step 200. At step 202,

30 operation of the radiotelephone 104 is initiated. For example,
operating power to the RF section and receiver searcher portion of the
receiver in the radiotelephone 104 is turned on. At this point, the
radiotelephone 104 attempts to identify and acquire the system. The




(TPOLL + TSLEEP) (TPOU + TSLEEP ) where PSLEEP is the power consumed by the mobile unit
during sleep 20 mode and TSLEEP is the time the mobile unit is powered down paRveEmo@aging
channel polls. It is observed the acquiring the synchronization channel and reading the paging
channels are the biggest power consumers during a polling cycle in the prior art. These steps are
avoided in the present invention. 25 Referring now to!B1G. 3 (and referencing FIG. 2), a flow diagram
is shown illustrating a method of reducing power consumption in a communication device having

electrical circuitry, A&y ' hape, 0 accor i preferred embodiment of
the present inventr;ﬁ %m'?%s ZPg(t)hoééﬁ%ﬁe%ﬁ%&ﬁﬁ%%@@%(%g%r%%i@rﬁ%f@@gdiotelep?lone
e,

104 is initiated. Fof YA PBWEIR R RYEteBtidisg Hial¥dong @ldupbrtion of the
receiver in the radmnede@titardHesdsmurddadionAtahicpamskdrafteticlepmate 104 attempts to

identify and acquire the sypigraidiedd e dsd4 LnedodriMEviesRsBRIRAGISpREAYIMNG a signal

on a common pilot, channel of a radia. communijcation system. This, is usu done at tyrn on or after
the commrgnicatioA %388%&%@%_%%&\%@5%10@% E?ﬁ?e% gSWir%fédig @Hﬁ%%%?rhaving the
radiotelephone 5 $6leetingG t8 A HiFutdaMie CliarNehdrRREVE6: BHAUGB tBaissddnasdiBbting a
particular RF charieéreeieshihcougiytbe préeiefinddby The mehanoatisragyagaredetined by the

communication sySie(m il 3G AR BRIEN RIIACEL PSS ARIRaAlisnafieuehe RF
}

channel may be located s N one or more ranges o requencies, as is the case in many

PCS systems opef#Y'&lolRd 1860 RAFICEhavBeINE SeicitfieL 1, (RAE MBS Phe DSP 116,
examined the strefiramfarcieivedsiasathrovidsel by thenikOCCH] ByFteenslatpénatingeadriadted PN
sequences corresp@pdingHe spread RF 15 signals received from one or more base stations, such as

base station 102. The maichef lter 128 comparerGeiaiag PLRAIBFREESP 116

examines the stream of received data provided by the ADC 110. The
data includes detected PN sequences corresponding to spread RF
15 signals received from one or more base stations, such as base station
102. The matched filter 128 compares detected PN sequences and a
predetermined PN sequence and produces a response. The response
may be stored in the memory 130 or the memory 132, or elsewhere.
The predetermined PN sequence is maintained at the radiotelephone
20 104, for example in the memory 130 or the memory 132. The
predetermined PN sequence is, for example, 512 chips long. The
matched filter 128 captures the pilot energies of all receivable base
transmissions during a predetermined time duration. The preferred
predetermined time duration for an 1S-95 DS-CDMA communication
25 system such as communication system 100 is 26-2/3 milliseconds,
which is the time required for repeat of all phases of the PN sequences
used to spread the | and Q channels. The matched filter 128 may
examine either the | channel or the Q channel. Alternatively, the
matched filter 128 could include an | channel matched filter for the |
30 channel and a Q channel matched filter for the Q channel, combining
the outputs of the two matched filters for improved accuracy.

The controller DSP 116 examines the response produced by the
matched filter 128. If a DS-CDMA system is present, the response will
include a strong match indication corresponding to the phase of a base

35 station in the vicinity of the radiotelephone 104. The response may
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predetermined PN sequence and produces a response. The response may be stored in the memory
130 or the memory 132, or elsewhere. The predetermined PN sequence is majniagrecd abthe
radiotelephone 20 104, for example in the memory 130 or the memory 132. The predetermined PN
sequence is, for example, 512 chips long. The matched filter 128 captures the pilot energies of all
receivable base transmissions during a predeterminéli time duration. The preferred predetermined
time duration for an 1S-95 DS-CDMA communication 25 system such as communication system 100 is

26-213 milisecondiyBietyis{Bg e eoufed ar dsBeat ShalbPERER LG EN agances used o

spread the | and ch%&nels., The matched filter 128 may examine eit the Q
channel. Alternati e NASAHRP iltef 198 SHANECIGCE NdicatiRmERFRIPARS i the | 30

channel and a Q dmml’ﬁlden&&mhgd fitgs feceived dremnelstwibivasy dietmntpdelafdedeitwo matched
filters for i_mpfOVGdiﬁféZUf@)ésEh%é?%’ft@'ﬁh@%Psﬂréﬁ{Xﬂmﬂ}?ﬁﬁﬂﬁéﬁéﬁ%ﬁ%pﬁ‘i’%@&y the
matched fjlter 128ir1|&%§SéCDM%@/B}\ﬁ? IS g{eesené, t g rgsponée will w(ngc}}ud% aﬁr}on match
indication corresponohng?o {fie phase o aBase 35 stRlon I the \%ﬁﬁf{/e e Pa ibtellBfhone 104.

The response mayesPerse Jooldasiriririermiars Bis punetuistesdoosr thereilsosbantlektered strong
match indications.sigesiensiichaaaiabsadicatineprespond to multiple strong rays received from a

single base station, delay,@%gktt%%?g%%@ﬁ?d%?tﬁ@%%%r 5@?&8“4%‘15?38%%{?&%@@mh setb

indicates a DS-CDMA system Is ent. Concurrent with this, the response includes predetermined

bits punctuated orPif iNidiersiARal eyAReWARRHTRR pilsthannR! Heisating AHMBsRD 206
includes,1the DSPd@iptechiagrsisdetdrniimed roitioin tarsiguicaetiche aysteron pilofTtleannel

indicating activity weaeteﬁﬁina&mnﬂéi@m@frﬁfa%cmﬁm'tfgaéﬁm%ﬁsﬁ@ng%améermined bits
indicate if there is gct V{;[\X]%nh tg _&aﬁaln %rr]lanc%eéﬁn% Sd evl\{gl%rb : éhe Paaing %kﬁangslas ?arleeactlve. This is
an advantage oveT the BHGF att in that 1shS necessary to subsequently rRonfiGYaliad
over the prior art in that it is not necessary to subsequently monitor all
the paging channels to detect paging activity and can be done using
15 the ASIC part of the DSP.
Preferably, the predetermined bits of the detecting step include
n bits punctuating a Walsh code of 0 comprising the signal on the pilot
channel, the n bits indicating which paging channels are active. More
preferably, the n bits of the detecting step are located in predetermined
20 locations within a paging slot of data and punctuate the slot such that
degradation in a channel estimate and searcher results derived from
the pilot channel are minimized.
If at step 206, the DSP determines that no activity is indicated,
the call processor of the DSP 116 powers down portions of the
25 electrical circuitry of the communication device so as to reduce power
consumption. Specifically, the RF portion, the searcher portion of the
receiver, and the call processor itself are powered down 208 such that
the radiotelephone returns to sleep mode. However, if at step 206, the
DSP determines that activity is indicated in the detecting step, the call
30 processor of the DSP 116 powers up 210 further portions of the
electrical circuitry of the communication device including the rest of the
receiver circuitry and the rest of the DSP circuitry.
At step 212, the radiotelephone 104 detects the synchronization
channel and verifies system synchronization. In response to the
35 synchronization channel, timing of the radiotelephone 104 s




the paging channels to detect paging activity and can be done using 115 the ASIC part of the DSP.
Preferably, the predetermined bits of the detecting step include n bits punctugting-@g\Vadsiycode of 0
comprising the signal on the pilot channel, the n bits indicating which paging channels are active.
More preferably, the n bits of the detecting step are located in predetermined 20 locations within a
paging slot of data and punctuate the slot such that élggradation in a channel estimate and searcher
results derived from the pilot channel are minimized. If at step 206, the DSP determines that no

activity is indicate(g%ﬁr&%m|g§%§ﬁ% (ﬁfrrli D Ph@@&%”&{&ﬂﬂwib%pwmgﬁ gﬁ#c%@'é ?ﬁ ectrical

circuitry of the communication device so as to reduce power consumption. e RF portion,
the searcher portidR&PYREaRisation AlaRR&all processor itself are powered down 208 such that the
radiotelephone returns toAllestem k. tHewadeteibphsiep 208, dbquiksitiietactivegsdbiaicactivity is

indicated in the de¢pGiHKEPIBRARB LA 5P HECBESE" SHSHDRB LARP BUBF HRizbRyrther portions of

the electrical circuitry of the communication deyice including the rest of the receiver ¢ircuitry and the
rest of the%SP cir%ﬁm[ﬁ h)( é%bep@f;efﬁé"}’é{b%?t %ﬁt%ﬁﬁfé% 8&i%tﬂ of Wgﬁi?zaﬁi}? channel and
verifies system syRagiogizhrmeh inclpdasesisien giapmalivoniteiesiedHanasl aifiyisteot the
radiotelephone 10pigdmdteR 20MkdSagw)chiprirgddo thertiming ohibpilkkasessaiba’ 10 which

transmitted the sy@g%rﬁﬂiﬁ%%qﬁﬁmq% @Bﬁ@ﬁ agtljﬁ éﬂe :ﬁgéoﬁégﬂg)%ﬁ rﬁle?ﬁﬁgre%ﬁg)e active

paging channel broadcast by the base station t eenin active by

predetermined bitdilie.ARaSIE Peqiiisr dHermatiandirRelrd terhsradiatrlare ¥R Rt information,
referred ttDas a System Raratepteld 6)etisagm dittateeioioe atlocnohilatsstinth inheotmasenication with

the base station. T&gmRAYIHSHHEME THY Aafid ahiih 8 RROSLIPRRMAIRIEMIOp sipgied to the

radiotelephone 104, 10 At s eto 21f6, the, radiotelephone coordinates with the base
voice or dafa information.

Once the communication is completed at step 218, the
radiotelephone includes a substep 220 (and 208) of powering down the
15 portions of the electrical circuitry of the communication device including
all of the receiver circuitry including the receiver searcher, all of the
DSP circuitry including the call processor, and the RF circuitry of the
radiotelephone, and returning to sleep mode at the beginning, step
200. Further, a substep can be included of maintaining the power off
20 of the portions of the electrical circuitry of the communication device
until a next slot of the pilot signal following the first slot, wherein at the
next slot continuing at step 202. For example, the radiotelephone is
maintained in a low-power mode (referred to as sleep mode or slotted
mode battery savings), periodically interrupted by an active mode.
25 Sleep mode is a low-power mode for reducing battery consumption,
thereby extending battery life. In sleep mode, high-power circuit
elements such as the analog front end 108, the ADC 110, and the rake
receiver 112 are powered down. The radiotelephone enters sleep
mode for a predetermined time. In accordance with 1S-95, sleep mode
30 continues for a duration of 1.28 seconds, or powers of two multiples
thereof. The controller identifies a strongest DS-CDMA pilot signal
based on the response upon entering the active mode.
The present invention can provide further benefit by adding
steps for receiving a second set of predetermined bits so as to provide
35 an estimate of channel gain.
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station to connects to a traffic channel so as to exchange the paging,’ voice or data information. Once
the communication is completed at step 218, the radiotelephone includes a subpstei22@ and 208) of
powering down the 15 portions of the electrical circuitry of the communication device including all of
the receiver circuitry including the receiver searcher, all of the DSP circuitry including the call
processor, and the RF circuitry of the radiotelephoné?and returning to sleep mode at the beginning,
step 200. Further, a substep can be included of maintaining the power off 20 of the portions of the

electrical circuitry of the qﬂr’gmmﬁ@tg}gbgg\@ggegnm@@% %WHH?CQFB% i %,fﬁ)lbq\wég the first _
Sgquphor\:()e IS._maintained in

slot, wherein at the next slot conti t step 202. le t i
a low-power modéjﬁ%?id; ﬁ%%g Ig?lggg l%ésag%%lo‘?gg ﬁ(‘grng%%lttgr%{a \;Ot e olaf;f)illly

interrupted by an systermeddapsrstigitanerlivisral by psyeie mo dectute ativisiog awdinleonsumption,
the(;e% extending ity }fDMﬁt;%@ﬁé?ﬁ%J‘imw@é@H@h@e elyaeNgvasihamigpealog front
end 108, the ADC 110, and the receiver 112 are powered down, Th otelephone enters
sleep mo%je for a %?883% mt#leec?tlmpé). ﬁ¥ %gcr:?)’rga%oeuwﬁhspae-gg,es e((e)E)J 'ﬁ;@’:@@ cohtiRuGs for a
duration of 1.28 sé@¥hda, siQiirdeRasgingo MeMfIcEoHRGesPetiRleoMANIE ideRtifidaRStrongest
DS-CDMA pilot sigatehase®amethe sesiinassyspanernitaiingstheMePl g Anhaectbe Mutsient invention

can provide furthephgﬂgfit LRslding _§9as?§ ARy regedfing ?@%%rpd %?S%Hed@pmmmlgits so as to
he a

provide 35 an estimate of channel’gain, 1'1 FEB 2004 13'In all of t bove cases, the radio

communication sySRSRMHGEIRR0 NSRS is HP MAst difacor AR NN HIBRS c8fGRFSPDC)
system, dQapan diyitte sl lslaoh( IR Ahsyseeth, Ancerieagiidgitaintigtipler, gaiedd ¢GRSy stem, a
direct sequence cegeliigiaRaNtRieS drters (RSposdd D BYsigiima AP FRRSdIssEobile (GSM)

system, and a sloi BaIng Hode JERLPRTRREISARRE KERALRITHRIRD) Gprgossble

systems include AVNB dvance
(Personal Handyphone System).

In operation, the above method provides a method of reducing

15 power consumption in a communication device having analog receiver
circuitry, digital receiver circuitry including searcher circuitry in a portion

thereof, and a digital signal processor including call processor circuitry

in a portion thereof. The method includes a first step of providing

analog receiver circuitry coupled to digital receiver circuitry including

20 searcher circuitry in a portion thereof and a digital signal processor
including call processor circuitry in a portion thereof, in a powered off

sleep mode. A second step includes powering on the analog receiver

circuitry, the searcher circuitry, and the call processor circuitry such

that the analog receiver circuitry is operable to receive signals from a

25 radio communication system. A third step includes sensing a signal of
a common pilot channel through the analog receiver circuitry and

coupled to the searcher circuitry. A fourth step includes processing the

signal from the sensing step by the call processor circuitry so as to

retrieve predetermined bits indicate activity on paging channels of the

30 radio communication system. When no activity is indicated in the
processing step, a last step includes powering down the analog
receiver circuitry, searcher circuitry, and call processor circuitry of the
communication device so as to reduce power consumption. When

activity is indicated in the processing step, a fifth step includes

35 powering up the digital receiver circuitry and the digital signal

o




Phone Service) systems, GSM (Global System for Mobile communication) systems, TDMA (time
division multiple access) 10 systems such as the North American Digital Cellyfar, s@telbteosystems,
such as the Iridium system proposed by Iridium, LLC, or cordless systems such as DECT (Digital
Extended Cordless Telephone) or PHS (Personal Handyphone System). In operation, the above
method provides a method of reducing 15 power coﬂéumption in a communication device having
analog receiver circuitry, digital receiver circuitry including searcher circuitry in a portion thereof, and

a digital signal pro includi r Of, Sty i Te)e) f d includ
et o, ST A R A e

lo to digital recelver circuitry in Ing 20
searcher circuitry iWQ%M%?HKé’P@O‘F%WH’&W@% fgﬁ\élpﬁrocessor including call processor circuitry in
a portion thereof, in a powdedwsskicpnvenkon sdsonihsrpinatedespowppacatusthéoanalog

receiver circuitry, {BaRaAEENEHRESUEIRANAShBrFalhPracesARfiFGEEioR UL the-pnglog receiver
circuitry is§perable to re%:%eive Si?@?s from a 25 radio communication system. A third step includes
[

sensing a signal of RP&S H?'OIH% &qnnel through the analog receiver circuitry and coupled to the
searcher circuitry. A fourtAnaiginclegelyeroceiskit Yhe t@ignEdedva theigsaiing HRIP byahe call
processor circuitryceraalnideliceveyrieae withiigidlitebeNerteirtivipyincludgggshaneels of the 30

radio communicati&pcix M vagﬂigﬂ ﬂ%iyétgf_is icat Héw&‘?ei{? v?dl?é_taStep includes

| CERSIRG ?
powering down the analcﬁjge recelver circuitry, seam%r cﬁcunry, ant% (PceﬁFpr(lqc Egr circuitry of the
communication de9Ree55Rd ﬁ?@ﬁﬁ%@%&é@(ﬂﬁﬁﬂbﬁ&@ WRACIRIVSIgRRiEcepindhe

processing step, affifth diep mckidesrédeimretingpify theldligitod aschdrecicinaitinrydetectisealigital signal

11 FEB 2004 14 propRasen Shifh teabiinse fgaingishmnelatndicatiig activitnigital reryhisared by the
communication device. The rpre e(g,t invention also mcorporﬂt)(/asmaré a&é’,ﬁ%”ﬁé% Jﬁdu]c}krég power

consumption in a Rl & e Jl_ﬁéocessor ciret

digital signal processor decodes messages in the data stream, and the
call processor retrieves predetermined bits indicating activity on paging
15 channels of the radio communication system.

The analog receiver circuitry, the searcher circuitry, and the call
processor circuitry are powered on from an initial sleep mode such that
call processor can retrieve predetermined bits indicate activity on
paging channels of the radio communication system. Where no

20 activity is indicated by the predetermined bits, the analog receiver
circuitry, the searcher circuitry, and the call processor circuitry are
powered down so as to reduce power consumption. Where activity is
indicated by the predetermined bits, the digital receiver circuitry and
the digital signal processor are powered up such that those paging

25 channels indicating activity are monitored by the communication
device. After those paging channels indicating activity have been
monitored by the communication device and any incoming calls
received by the radio communication device have been completed, the
analog receiver circuitry, the digital receiver circuitry and the digital

30 signal processor can be powered down.

FIG. 4 shows the timing of detecting punctured bits in pilot
symbols in a paging slot. In a DS-CDMA system, a paging channel
slot has a duration of 80 ms: three times the duration of a rollover
period of the CDMA system time pseudonoise (PN) generator (26.667

35 ms) and four times the duration of one frame (20 ms). Eighteen pilot




5 apparatus includes: analog receiver circuitry to receive signals froml a communication system and
digital receiver circuitry including searcher circuitry in a portion thereof. The digitaiggceigeucircuitry
provides a baseband demodulated data stream from the incoming signals coupled 10 from the analog
receiver circuitry. The searcher circuitry detects a common pilot channel signal in the data stream. A
digital signal processor includes call processor circd ry in a portion thereof. The digital signal
processor decodes messages in the data stream, and the call processor retrieves predetermined bits

indicating activity gingPilct phannelsrehinedr adinis BB BHBICHANY YRipENParpieg receiver
circuitry, the searcher circuitry, and the call procgssoy circuitry are, powered on from.an initial sleep
mode such that ¢ 6%&8@@%& pgﬁ%@esébd Qe?n&ﬁé%iﬁgoﬁ%?cg?egﬁlﬁiWQ% %iﬁg channels of
the radio commursigstesn dpsteasiotelephapeovilcwakeisimdreies kipihbairsdefonMNde bits, the
analog receiver cigyliiivg theosealsheasrRirnels), apadhaRhnEPcess c,jmmitm@r@,dgmbered down so
as to reduce powgnSRRSITIAIER. YheiaAc Nyl slaied b fhospuppletermined bts the digita

receiver circuitry and the digital Signal process owered up such that those paging 25 channels
indicating activity are mdnitareatiasthetoempiasesitionvertiore. iretifiesseastiyigpagingels indicating

activity have been.maailaref i, FATEIHNIRAINDARYITS AL RS RRRMING palfktsegived by the

radio communication device have been completed, the _analog receiver circuitry, the digital receiver

circuitry and the d¥itANS3 @y PRV 2bieh Ne! poiBrdasiaiglanone sWHlvwake thRing of

detecting puncturggfis BIoHIRE t6Y4BE0AIREI R PRBiehalahdilR ambPrédaMiesystRiuradBEgNg channel
slot has a duration of 80 ms: three times the duration of a rollover

erjod of the CDMA system time
eoutor e (PNJIRIG: P8 es PG CRAR TN (RIS faD SR 16 e B0Y5D ey
Eighteen pilot 11 whBr2QAé4réSasymbobadfitipineasagestmdiediedhiTbis pasuitbanretotmiups (PCG k)

up time for a decision of much less than one slot time of 80 ms. In
addition, computer simulations show that power consumption in this
mode is less than half that of conventional CDMA paging polling.

15 Preferably, the predetermined punctured bits include at least
three bits punctuating a Walsh code of 0 comprising the pilot symbols.
The at least three bits indicate paging activity and which of the paging
channels are active. More preferably, the punctured bits include four
bits at predetermined locations within the paging symbols of a slot.

20 These locations can change from slot to slot. The predetermined
locations can be preprogrammed into the radiotelephone or
downloaded form the base station. In this way, the radiotelephone will
know where the punctured bits are located within any particular slot.
The punctured bits can be located in either or both of the | and Q

25 channels of the pilot signal. It is preferred to puncture the bits on both
the 1 and Q to maintain signal integrity. It is also preferred to repeat
the punctured bits to improve decision integrity. Therefore, in a
preferred embodiment, separate control of the bits on the PCG and
Pilot symbols can yield one of 144 unique combinations (144 = 64*18/8

30 bits, (4 bits repeated)), or control the eight possible pagings per slot.
Referring back to FIG. 2, the radiotelephone 104 comprises an
antenna 106, an analog front end 108, a receive path including an




for each paging channel slot. In a typical slotted paging mode CDMA) system the radiotelephone will
wake up (power up) before Slot N to acquire the pilot channels, synchronizatiop, @@ag pallghe paging
5 channels before receiving the paging message in Slot N. In contrast, the present invention identifies
active paging channels that occur in Slot N through n predetermined bits punctured on the pilot
symbols of Slot N-1. The radiotelephone will wake ub6 before Slot N to acquire the pilot channels and
read the punctured bits 10 identifying active paging channels, and can decide to power down where

there are no paging gegsaaes ipfispiedsdis repuls inddpial YarineR iR dREIFRB&AMuUCh less
than one slot time of 80'ms. In .addition, computer simulatigns show that power co ption in this
mode is less thantf’?aﬂfsfﬂmeéjf’ clg?ﬁ/ t%qg} ('ﬁmir%ﬁmga%%hﬁg{hﬁqgr%q&%w&he%% etermined
punctured bits indigeeiw@deREt sipradshare gafieaiadig s Aadsarestriayedl dotprsing the pilot symbols.
The at least three bits infieataveagRB ajivilly atd \wbitleabthedbalibtichangeissarsy agéve. More
preferabl the PuaRiBffhIEd"al'B Wb tAHRESIRIFSE e Qi des vy R ARgIng symbols of
a slot. 20 These Iﬁcatﬁns§j§ CF nge érom sl%iﬁt? sl(gt. Th ICFTEredetermlned IocatloH%{:ﬁ\ be
preprogrammed i 3 gr}_ i ?eé%}%r]} P YSHMRBIUEIRY %ﬁ&ﬂ&%@%ﬁ&?ﬁﬁ‘i a{y, the
radiotelephone wiliNnRnvsignRale thdpuaralre Parskapdocand Yisigmalsyasarneovigesoto The

punctured bits cathieeAd¥@tad n eithchr oobettoftbeen tndife2%shudinatdoDtigitddidatmal. It is
preferred to puncw,efmmg'ft§,@@§g§m§he | and Q to maintain signal integrity. It is also preferred to

separate doniro of the it ot DO LEEaa bt Rl Sl g R e

s can yleld one of 144 unique combinations

(144 = 64*18/8 30MHOIRERROREN L edf MO CRERIBPARS igIRGIBIESIR 123RRR%SHIe SiBFeReferring
back to FIG. 2, the'egliaresephdiruotassmigibéchitemamemoy, A82afelsionog: kes$a 08, a receive
path including an ihsthidB G4 emapdabe VithutraBprscebsee regeyetbBk isigoatssare directly

for receiving a clock signal. The clock 134 controls timing of the
15 radiotelephone 104. For example, the clock 134 establishes a chip
clock signal to control timing of the processing of received PN
sequences throughout the radiotelephone 104. The call processor
receives from the base station 102 the interval on which the
radiotelephone must look for pages. Over this interval, the
20 radiotelephone monitors the pilot channel for up to 160 ms and can
sleep the remainder of the time. The call processor coordinates the
events in the radiotelephone required for entry into and exit from sleep
mode. Such events include keeping track of system time, advancing
LSG states, restarting the oscillator, enabling power to the RF portion
25 of the radiotelephone, and restarting the timer clock. The call
processor is coupled to other elements of the radiotelephone 104.
Such connections are not shown so as to not unduly complicate the
drawing figure.
The rake receiver 112 has a plurality of receiver fingers 122,
30 124, 126. In the illustrated embodiment, the rake receiver 112 includes
three receiver fingers. However, any suitable number of receiver
fingers could be used.
The receiver fingers are of conventional design. In a manner to
be described below, the receiver fingers of the rake receiver 112 are
35 controlled by the controller DSP 116.
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transmitted, line of sight rays transmitted by the base station. Other Feceived RF signals are reflected
rays and are delayed in time. Received RF signals are converted to electricalisigradg bydgha 5 antenna
106 and provided to the analog front end 108. The analog front end 108 filters the signals and
provides conversion to baseband I and Q signals. The analog baseband | and Q signals are provided
to the ADC 110, which converts them to streams of 1and Q digital data for further processing. 10 The
call processor of the DSP 116 controls the functions of the radiotelephone 104. The call processor

operates in response to [AStryYcti i toring th
SHRES flo ARG RIHBR Y ngei'ﬂé:] i %ﬁg@%@g%@%ﬁ?{&% oring these

instructions and other data. The call processor has a clock | ) € ) signal. The
clock 134 controls’ ﬁmmﬁ}SPh%"?S}(%iéf@i@p%é’%ﬁl.'tﬁo?fe %Iéﬁﬁ@@o@@@’@st@ﬁishes a chip
clock signal to cortesiginstatj@f tH&rockssitgatmuzsy edtP Nhse juendénthitbeg neceitrer

rag?o:e:ephone 10§etérr€ﬁl§a+l momégésr%tchﬁm@?{éarﬂ%@ b)%éea‘?féﬁél’rhi'ﬁ}%éﬂ? i@grva\*tr%l W_lhiftih the
radiotelephone must Jo I pa ver this inteyva r one monitors ilo
channel fogr up to f%%{?ﬁg é%@%%%ef&&%‘ﬁ%?gr%é{ﬁheé’}%‘?[ﬁ%rﬁinqg%%ﬁg %%H%}%%ésgﬁ"@ r%inates the
events in the radidterSpHemeeguitd@ fanenmierpteaninegit AdnsergNeas detom@trebats include
keeping track of syséeno imedigvedaiegs hSEspiaies, restigniubieatsdiliattoginadlingmewer to the
RF portion 25 of ﬂ%‘?éé‘é’f?ﬁ* PR g@@gg@&r iggetlggopgae'hqquglfngn% qser_ocessor is coupled to

C

other elements of the radiotelephone 104. Such connections are not shown so as to not unduly

complicate the drawing fIg\feT AR dilEEC] S 1BCLHES dMulaRRF R RERAIPRNRe 8122, 30 124,
126. In tH€ illustrateshertim A ént] 1Be rdke rdetivepdregnnodidesthibrepead\qudidhgdrseHowever,

any suitable numheapaiigeivegriflgesrRIddRmugRIbANS seariret ngfisigamel dirsmpptional
design. In a manner to. b descrl.?e pangwa r%gerre?f:eeéyeeé flrréggr%of the ralse recgle\‘/lgg/ -11%nare 35

controlled by the crgﬁﬁallﬁgir 5P, aving a time
addition, the data correspond to spread, quadrature modulated signals,

direct and reflected, received from other base stations in the

15 communication system 100. The data includes the PN sequences
used for spreading the | and Q channels at the base station 102 and at
all other base stations.

The matched filter 128 compares the detected | and Q PN
sequences with predetermined PN sequences. The predetermined PN

20 sequences correspond to a portion of the 2'° element short PN
sequences used to spread the | and Q channels at all base stations.
The radiotelephone 104 includes a storage element such as the
memory 130 or the memory 132 which stores a fixed pattern of PN
values. The predetermined PN sequence includes the fixed pattern

25 that comprises a predetermined number of chips of a PN sequence, for
example the 512 last chips of a PN sequence such as the short PN
sequence. The storage element also contains a table corresponding to
paging channels which are identified by the predetermined bits
punctured on the pilot channel.

30 In the illustrated embodiment, the pilot signals are quadrature
modulated, with each of the pilot signals including in-phase (I) symbols
and quadrature-phase (Q) symbols. The | symbols are spread using
an | PN sequence and the Q symbols are spread using a Q PN
sequence. The matched filter 128 accordingly includes an | filter 140

35 for comparing a detected | PN sequence and a stored | PN sequence
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11 FEB 2004 17 The receiver searcher 114 detects pilot signals received by the radiotelephone 104
from the plurality of base stations including the base station 102. In accordance Wi the gwention, the
receiver searcher 114 includes a matched filter 128 and a memory 130. The 5 matched filter 128
compares a detected | and Q PN sequence received  from the ADC 110 and predetermined PN
sequences stored in the memory and produces a re§|§onse. In the illustrated embodiment, the
predetermined PN sequences are stored in the memory 130. The matched filter 128 receives the | and

Q streams of data o1 frory thted DG A 18y ToRHalheLH PRI therreaduaHadralieamodulated

. | . . g
signal received from the base station 102, including directly received or initjal rays and reflected rays
having a time dela;s/?%e%(gjiﬁéi S %%“88?5’ C%WPQJEE)%%%C{B% 8arc?,38l9§8?atﬁé{$ﬁ5o%ﬂ£8@1 s?énals, direct
and reflected, recéfed fiiten bifeamdse iitaiddiresronsasomauprctaed epsieenresponse data
includes the PN sesfupacemituned fimespregdimadhedunbRQishriveels & the bappriatiasok02 and at
all other bagse statighs, e majehsd flier AaRae %5 28 QP spagnces v
predetermined PN sequences. Th pregetermlne_:?@’%l 20 seqﬁences corr'esposnd toa jc?ortion of the

215 element short™BRPSEGEENBRIGYES {HeAEabtYnel| thsdresprasRer! dbaipatehethities. The
radiotelephone 104 2&cluttestee silrsigatett evabsiimiensts sienmegaieiBthoride coenioned 32 which

stores a fixed pattgga GEEPLNGAUSSIHAF REBAGIEEMIRE IHINSEIIRICSINAIAT il Huedigattern 25

2 PN sequence sLRIPHL o BRolEPRFPGEL BLrbE, THCDStadhetidatn: AR e
correspoifling to papgiPkgeseRndle WaRRPARS idvhefethsy tReRsReR tElesP caBitexsanttuded on the
pilot chgnne!. 30 Irptbgéligmli_mgd ethssheIant, tiropilebeigipis atkguadiatued rfingulaig, with each
D o i S RISl H358 (4G °he Bl AH' IrPRES LAY Bpslem g | symbols
present or if only noise is present. The threshold is set to a
predetermined value to prevent storage of the response in the memory
15 130 when is no meaningful input symbols are received.
The matched filter 128 provides a response to the comparison of
the detected PN sequence and the predetermined PN sequence. The
response in stored, for example in memory 130 or memory 132. In the
illustrated embodiment, the response is double buffered. That is, the
20 matched filter 114 stores the response in a first set of memory
locations (such as memory 130) as the response is determined.
However, it should be recognized that a single memory could be used.
The controller DSP 116 reads the response and compares it to the
look-up table stored in one of the memory locations (such as memory
25 132).
Although the invention has been described and illustrated in the
above description and drawings, it is understood that this description is
by way of example only and that numerous changes and modifications
can be made by those skilled in the art without departing from the
30 broad scope of the invention. For example, although the present
invention finds  particular  application in  portable cellular
radiotelephones, the invention could be applied to any communication
device, including pagers, electronic organizers, or computers.

35




an | PN sequence and the Q symbols are spread using a Q PN sequence. The matched filter 128
accordingly includes an | filter 140 35 for comparing a detected | PN sequence-pness stqigd | PN
sequence 11 FEB 2004 18 and a Q filter 142 for comparing a detected Q PN sequence and a stored
Q PN sequence and producing the response. Either or both of the I filter 140 and Q filter 142
responses may be used as the response of the matthed filter 128. The response is passed to the call
processor 5 to detect the predetermined bits of the pilot signal. Use of both responses improves the
quality of the response of the matched filter 128.dp Ahgdlustrated embodiment, summing element 144
combines the response of the | filter 140 and the response of the Q filter 142 to produce the response
of the matched filte{"E3dS AlREASSHISitor 146 10 suppresses the response when the response does not
exceed a predetermined threshold. For example, the matched filter will continuously produce the
response, even if no CDMA system iF gr sent or if only noise is present. The threshqld is setto a

o A d §

predetermined value e ggon% Pﬁlu%gr@s%%%rs ?H?HEPH% o'Py ) EOT3EWNERS o meaningful
input symbols aredederbaviFigeaieatcicat ditrrttpdmeovieltod cosporisiegdhkestepamrison of the

detected PN sequen%a@ﬁim %@%ﬁéﬁ‘@%ﬂrﬁ“oﬁ?ﬁﬂ@%ﬁ TS SESPYNE in stored, for example in

memory 130 or memory 132.7In thé Iillustrated embodiment, the response Is double buffered. That is,
the 20 matched filter 114fBrRYRIcalEE) ERTHWIRtRR CoOMAERKIRLERYISS (8UBh as memory 130)
as the response is detergigledp m@aever, it should be recognized that a single memory could be used.

The controller DSP 116 reads the response ar&i compares it to. the logk-up table sigred in one of the
memory locations (sﬁ%%@ﬂ%%ﬁggéei@ﬂ? IWSLP&P@@%%%W@O%W&@%%@% c?eéc bed and
illustratetiln the above desopipsing dhe dignahgs) ithe voderxoopiibiacti@sdsdhgtiobits by way of
example only and that nyragrots changes A RadiinaropsyfR Ssamads byt thasergliled in the art
without departing from the _
communication system; and
when no activity is indicated in the detecting step, powering down
portions of the electrical circuitry of the communication device
15 so as to reduce power consumption, and
when activity is indicated in the detecting step, powering up
portions of the electrical circuitry of the communication device,
and monitoring those paging channels indicating activity.

20 2. The method of claim 1, wherein the n bits of the detecting step
are located in predetermined locations punctuating a paging slot such
that degradation in a channel estimate and searcher results derived
from the pilot channel are minimized.

25 3. The method of claim 1, wherein the powering up step includes a
subsequent substep of powering down the portions of the electrical
circuitry of the communication device after those paging channels
indicating activity have been monitored by the communication device
and any calls received by the radio communication device have been

30 completed.




30 broad scope of the invention. For example, although the present invention finds particular
application in portable cellular radiotelephones, the invention could be appliegﬁopgy gayounication
device, including pagers, electronic organizers, or computers. 35 11 FEB 2004 19 CLAIMS What is
claimed is: 1. A method of reducing power consumption in a communication 5 device having electrical
circuitry, the method comprising the steps of: acquir%% a signal on a common pilot channel of a radio
communication system while the communication device is in a sleep mode; detecting n predetermined

bits punctured into & Yol oAt P JOSARPI I he 90 B EFFAPATLALCL gl the n bits

indicating activity on particular paging channels of the radio communication system; and when no

activity is indicateddtetiihgesepingesiepatsavieripgdevermpostions afidhe eeetrinst siksusry of the
communication device 15 so as to reduce power consumption, and when activity is indicated in the

detecting step, pot@iAngith WhsHiain abetHbe RRWRHNGIfaWP/SHosieR oturh et éaoprisénge, and
monitoring those paging channels indjcating activity. 20 2. The method of clajm 1. wherein the n bits of
the detecting stepane(J?reS L?ggg?gdan%?é%lgﬁglrﬁane% Poacoﬁ bR f&{]ﬁ&?u%ﬂnoﬁ) ﬂsp%@hﬁ §|89Er that
degradatign in a chanRe| eNREISRI SRREARST ERSIES dRiivethdkeRIShoRBwlicganRas|_re minimized.
25 3. The method of claim 1, wherein the powering up step includes a subsequent substep of
powering down thelgiomibascdt tidheautritalotivontinuofgla teranquidagstaievice after those paging
channels indicating activity have been monitored by the communication device and any calls received
by the radio communication device have been 30 completed.

5. The method of claim 1, wherein the monitoring substep of the

powering up step includes substeps of acquiring a synchronization

10 channel of the radio communication system so as to synchronize
timing of the communication device to the radio communication
system, and acquiring and reading those paging channels indicating

activity in the detecting step.

15 6. The method of claim 1, further comprising a step of receiving a
second set of predetermined bits so as to provide an estimate of

channel gain.

7. The method of claim 1, wherein the radio communication system

20 of the detecting step is at least one of a personal digital cellular (PDC)
system, a Japan digital cellular (JDC) system, a code division multiple

access (CDMA) system, a direct sequence code division multiple

access (DS-CDMA) system, a groupe speciale mobile (GSM) system,

and a slotted paging mode groupe speciale mobile (GSM-DRX)

25 system.




11 FEB 2004 20 4. The method of claim 3, wherein the predetermined bits of the detecting step are
located in predetermined locations of a first slot of data, and wherein after the fpopsesinggdown
substep, further comprising the substep of maintaining the power off of the portions of the electrical 5
circuitry of the communication device until a next slot following the first slot, wherein at the next slot
continuing at the acquiring step. 5. The method of cflm 1, wherein the monitoring substep of the
powering up step includes substeps of acquiring a synchronization 10 channel of the radio

communication systeg FAGFHORIASK AR ATiREhRT B COmBHEICRIIAN dRyiseriRANe ado

communication system, and acquiring and reading those paging channels indicating activity in the
detecting step. 1596ViFRe MRYHMH GNMAG IreRRMRT cOFfbfEmg Aigitap drRfIRingiEculYond set of

predetermined bitpsRidindo suamAerBirglialn of pbamie!aaieof. Bha meighpipg 1, wherein
the radio communication system 20 of the detecting step is at least one of a personal digital cellular

(PDC) system, a PXRCRSRJit M CUAing CHICYSFSLshT LEGHEVTSiBnRATIGR hsreats theDMA) system,
a direct sgquencensoitie divisigprigibliphe stlepessf{DS-CDMA) system, a groupe speciale mobile (GSM)

system, and a slotted pagjng mode groupe speciale mobile (GSM-DRX) 25.system.. 11 FEB 2004 21
8. The method of redBE%XEJkB%N % triSE\elW%{ OFHITHI &R e&dcéﬂi%ﬁnbegﬂ'é{%rg receiver
circuitry, digital receiver circuitry imaludimg searcher circuitry iimaapptitiorthéreafobiatia digital signal
providing he analog rec oL A EACSIBA o JH T Sty PLog R < Ehefner orcuiry i
a portion thereof and a pigiteirsiesephooeasovincheioftstagproodssor circuitry in a
10 powering on the analog receiver circuitry, the searcher circuitry, and
the call processor circuitry such that the analog receiver circuitry
is operable to receive signals from a radio communication
system;
sensing a signal of a common pilot channel through the analog
15 receiver circuitry and coupled to the searcher circuitry;
processing the signal from the sensing step by the call processor
circuitry so as to retrieve predetermined bits indicate activity on
paging channels of the radio communication system; and
when no activity is indicated in the processing step, powering down
20 the analog receiver circuitry, searcher circuitry, and call
processor circuitry of the communication device so as to reduce
power consumption, and
when activity is indicated in the processing step, powering up the
digital receiver circuitry and the digital signal processor such that
25 those paging channels indicating activity are monitored by the

communication device.

9. The method of claim 8, wherein the predetermined bits of the
processing step include n bits punctuating a Walsh code of 0
30 comprising the signal on the pilot channel, the n bits indicating which

paging channeils are active.
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portion thereof, in a powered off.sleep mode; 10 powering on the an”@log receiver circuitry, the
searcher circuitry, and the call processor circuitry such that the analog receivet; ciFggitryg pgoperable to
receive signals from a radio communication system; sensing a signal of a common pilot channel
through the analog 15 receiver circuitry and coupled to the searcher circuitry; processing the signal
from the sensing step by the call processor circuitry 88 as to retrieve predetermined bits indicate
activity on paging channels of the radio communication system; and when no activity is indicated in
the processing step, powering down 20 the analog receiver circuitry, searcher circuitry, and call '
processor circuitry of the communication device so as to reduce power consumption, and when
activity is indicated intfe phéc&sethgdteh clruimedingvbpreie tgital bidsedfetharpuaogssidghe digital

signal processor s e 3586 RIEULLARREI IDGARABANINY 85 poalired by he

communication device. 9. The method of claim 8, wherein the predetermined bits of the processing
step include n bits punctuating a Walsh code of 0 30 comprising the signal on the pilot channel, the n

bits indicaging which pegmgChRARGIS SrRIBRIVS; WHeTER #ROARAHATHS Sisthripbelaim 9, wherein

the n bits of the proces%jag stﬁeqp are located in a predetermined locations within a slot of data. 5 11.

The method of clafP8!%R%erOh REPHINSnG uBYREHRRIRATID sGharnR! ohcdlringaslio

synchronization chammelupsidhégadieysmmnusicatian sistesysehasrizsynefiagizeciming of the

communication device to the radio communication system, and acquiring and reading those paging
IR SRR etk &8 ot [

channels indicatin%oga'fﬂ}fﬂ).c"i1 O TRE5Re %, GHBRHY Rt éMﬁEfﬂb stepiincludes a
substeps of poweasguiongahd sedingrdusegragiogichativettigidicating activity.

10
12. The method of claim 8, wherein the powering up step includes a
substeps of powering down the analog receiver circuitry, the digital
receiver circuitry and the digital signal processor after those paging
channels indicating activity in the detecting step have been monitored
15 by the communication device and any incoming calls received by the
radio communication device have been completed, and continuing at
the providing step.

13. A apparatus for reducing power consumption in a
20 communication device, the apparatus comprising:
analog receiver circuitry to receive signals from a communication
system;
digital receiver circuitry including searcher circuitry in a portion
thereof, the digital receiver circuitry to provide a baseband
25 demodulated data stream from the incoming signals coupled
from the analog receiver circuitry, the searcher circuitry to detect
a common pilot channel signal in the data stream;
a digital signal processor including call processor circuitry in a
portion thereof, the digital signal processor to decode messages
30 in the data stream, the call processor to retrieve predetermined




receiver circuitry and the digital signal processor after those paging ¢hannels indicating activity in the
detecting step have been monitored 15 by the communication device and any {ncgging galis received
by the radio communication device have been completed, and continuing at the providing step. 13. A
apparatus for reducing power consumption in a 20 communication device, the apparatus comprising:
analog receiver circuitry to receive signals from a cofimunication system; digital receiver circuitry

including searcher circuitry in a portion thereof, the digital receiver circuitry to provide a baseband 25

demodulated data streamifgonﬁmigéﬂﬁ@mig&igignagqcoHQ#ﬁﬁldrogp]gpﬁggalgg reRgives gikeuitry, the

searcher circuitry to detect a common pilot channel signarl in'the data stream; a digital signal
processor including call SRIBEILBICEHEHGYSIEY portion thereof, the digital signal processor to decode

messages 30 in the gaga stigen). bRl RIREEBSHT fiferadiamshBregriritANeshdl thEB:3R04 23 bits
indicating activity on pagin[%ﬁchannels of the radio commupication system; the anﬁlgﬁ?rgceiver

circuitry, the searcher cirt(RF§SSAHTHEULLY 19:0ERAMELHH AR 1B BLRINURIPGT fi initial sleep

mode 5 sBich that call pregelsshataalretieessuedaterstiied pie dulnatneactivity prijeaging channels
of the radio communication,system; and wh activity is indicated by the predetermined bits, the

analog receiver circuitry,aﬁ%'e %8&#@9&%&@%%‘5%8 t%etc ”r%%%é:gggmf '%?lrI Pﬂrl rf/yt%?%rg;powered

down so as to reduce poat consumption, and where activity is indicated by the predetermined bits,
e AN RO SSo 0 BRI ey e pao
receiver circuitry, the searcher circuitry, and the call processor
10 circuitry to be powered down so as to reduce power
consumption, and where activity is indicated by the
predetermined bits, the digital receiver circuitry and the digital
signal processor to be powered up such that those paging
channels indicating activity are monitored by the communication

15 device.

14. The apparatus of claim 13, wherein the predetermined bits
include at least four bits punctuating a Walsh code of O comprising the
pilot channel signal, the at least four bits indicating which of the paging

20 channels are active.

15. The apparatus of claim 14, wherein the at least four bits are
located at predetermined locations within a slot of data, the at least

four bits indicating which of the paging channels are active.

25
16. The apparatus of claim 13, wherein activity indicated by the
predetermined bits directs the digital receiver circuitry and the digital
signal processor to acquire a synchronization channel of the radio
communication system so as to synchronize timing of the
30 communication device to the radio communication system and to

acquire and read those paging channels indicating activity.




14. The apparatus of claim 13, wherein the predetermined bits include at least four bits punctuating a
Walsh code of 0 comprising the pilot channel signal, the at least four bits indicatipg/hegoaf the
paging 20 channels are active. 15. The apparatus of claim 14, wherein the at least four bits are
located at predetermined locations within a slot of data, the at least four bits indicating which of the
paging channels are active. 25 16. The apparatus ofélaim 13, wherein activity indicated by the
predetermined bits directs the digital receiver circuitry and the digital signal processor to acquire a
synchronization channel of the radio communication system so as to synchronize timing of the 30
communication device_to the radio communication system and to acquire and read those paging

channels indicating attivity. "1 BRRASHYS 29f 1 #1aie A8pardiatest cihfn analigerereiMeranalog

receiver circuitry,direuitigitatheasities cegsive eeidorrdiaid SHandigitarasses Pres¥ed down after
those paging channels indicat'n(? aCti\éiéH]nﬂ\]/e 5 been mopitored bgé%\e communication device and any
incoming calls re@éﬁ@&‘ﬁ?rﬁ% Q48 AREDEH'RE\FOSHR'S HRiRatila ety RAVR radio

communidation system foonitduethbyothesconmauniptition ideviesliatelephpitcaomprising: 10 a base
station, said base r%téagil% %nfiﬂlérread Eg trg%?nnbi% a g‘,'(’t Qalnn I s\i%qsll unctuage? t%g predetermined
bits indicating paging activi \; on par 231 paglrllg CRANTR scfea &' R GREPES lephone having
analog and digital receiver circuitry to receive signals from the radio communication system 15 and

provide a baseband d |2 t Tol] jver circuitry i ' rcher circuitry
to detect a common p?gf@\ g#aar]]tﬁgéi@ﬁg% ?r(?gtﬁgnd%?aslq é’%ﬁmibr%?g %ﬁﬁgﬁft&gwgb?}%lﬁ%lﬁ%gs%sﬂor including
call processor cirdDiy a¢iQtetRRbRMRe RSIAPKSNGIgital signal processor to decode messages in the

data 20 gigeam, the CalhRERFERIRIHOSAHIBHSPLRASABURRGLIIES & ¥ensmit a pilot
channel signal punctuated by predetermined bits indicating
paging activity on particular paging channels; and
at least one radiotelephone having analog and digital receiver
circuitry to receive signals from the radio communication system
15 and provide a baseband demodulated data stream, the digital
receiver circuitry including searcher circuitry to detect a common
pilot channel signal in the data stream and a digital signal
processor including call processor circuitry in a portion thereof,
the digital signal processor to decode messages in the data
20 stream, the call processor to retrieve predetermined bits of the
pilot channel indicating activity on paging channels of the radio
communication system, the radiotelephone configured to
periodically power up the analog receiver circuitry, the searcher
circuitry, and the call processor circuitry from an initial sleep
25 mode such that the call processor can read the predetermined
bits of the pilot channel signal indicating activity on paging
channel of the radio communication system such that:
where no paging activity is indicated by the predetermined bits
of the pilot channel signal, the radiotelephone powers down
30 the analog receiver circuitry, the searcher circuitry, and the

call processor circuitry, and




pilot channel indicating activity on paging channels of the radio comrhunication system, the
radiotelephone configured to periodically power up the analog receiver circuitry, tRggseageher
circuitry, and the call processor circuitry from an initial sleep 25 mode such that the call processor can
read the predetermined bits of the pilot channel signal indicating activity on paging channel of the
radio communication system such that: where no paging activity is indicated by the predetermined bits
of the pilot channel signal, the radiotelephone powers down 30 the analog receiver circuitry, the

searcher circuitry, and thenead pseeg sRvitp M cRMcHLGy RO MhRERIRAGIRG activity is

indicated by the predetermined bits of the pilot channel signhal, the radiotelephone powers up the
digital receiver circuitry and thgiRILGAENPR) SiRd) the iR Y%'?QQ@@ﬁd%‘é"f%ﬁiHGI&E‘%aging channels.
5 19. The radio communicamgitaww@imrcd;ﬁmiw,aﬁaedfgnghgé}a@q)@@é@bmﬁmpat least one of
a personal digital cellular (PE{C#S(Z%em, ald Ea c(ieiogéital ceI%JIar JDC) system, a code division
multiple access (CDMA) sy ditf .‘P&&%ﬁ C YBSHOR ﬁ‘rultiple 10 access (DS-CDMA)
system, afgroupe speciale mobile (GSM) system, and a slotted paging mode groupe speciale mobile
(GSM-DRX) system.1391 @%BN/%M 26 METHQOD AND, APPA REDél}Jé;LING POWER

I " AT
CONSUMPTION OF AC 9 EPBREEAE SR B O SRITT 15 eEeE| &8 PRSERE A method
of reducing powestaiieuisjivh oh at deastremécatiapeatevival tigitalesiudeegRIDEYquiring (204) a signal

on a common pilof AQGRagNE] Ol 2 JRAS CRTUT NBE 3 PRI RO LRI HH A e
access (CDMA) system, a direct sequence code division multiple
10 access (DS-CDMA) system, a groupe speciale mobile (GSM) system,
and a slotted paging mode groupe speciale mobile (GSM-DRX)
system.




detecting (206) predetermined bits in the signal on the common pilot:f}channel indicating activity on
paging channels of the radio communication system. When no paging channghagtityds gndicated in
the second step, a last step includes powering down (208) portions 15 of the electrical circuitry of the
communication device so as to reduce power consumption, and when paging channel activity is

indicated in the second step, a next step includeszﬁowering up (210) portions of the electrical circuitry

of the communication device such that those paging channels indicating activity are monitored by the
communication 20 device. Fig. 3 accompanies this abstract.

METHOD AND APPARATUS FOR REDUCING POWER
CONSUMPTION OF A COMMUNICATION DEVICE

ABSTRACT OF THE DISCLOSURE

A method of reducing power consumption in a communication
device includes a step of acquiring (204) a signal on a common pilot
10 channel of a radio communication system. A next step includes
detecting (206) predetermined bits in the signal on the common pilot
channel indicating activity on paging channels of the radio
communication system. When no paging channel activity is indicated
in the second step, a last step includes powering down (208) portions
15 of the electrical circuitry of the communication device so as to reduce
power consumption, and when paging channel activity is indicated in
the second step, a next step includes powering up (210) portions of the
electrical circuitry of the communication device such that those paging
channels indicating activity are monitored by the communication

20 device.

Fig. 3 accompanies this abstract.
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