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(57) Abstract

A method and circuit for adaptively determining a pilot signal reacquisition time. A searcher subsystem (55) measures a phase of the
pilot signal, A control processor (62) measures a magnituds of a shift in the pilot signal phase, compares the measured magnitude to a shift
threshold, and decreases the reacquisition time if the measured magnitude is not greater than the shift threshold, The control processor 62)
also may compare the reacqmsmon time to a minimum reacquisition time, and decrease the rcacquusmon time only if the mcqunsmon time
is greater than the minimum reacquisition time, Additionally, the control processor (62) may increase the reacquisition time-to-a maximum
reacquisition time if the measured magnitude is greater than said shift- threshold.




30 of the base station in order to re-synchronize its own internal timng

wth that of the base station, and then nay perform any other actions
necessary to prepare it to receive a nmessage at the beginning of its
upcom ng assi gaslogsgazr Sl ot . An exanpl e of W rel ess conmuni egirruspe/esyset em
whi ch operates in accordance wth the above-described principles is
given in U S. Pat 7 [ I EPWPAGING FOR
REDUCI NG POVNER &m&mﬁ P W%WRECEI&\%R, "
assigned to the assignee of the pre I ' and incorporated herein

by r ef er ence. 2

In a dynam c environnent, m H ' ' g wth
respect to the base station, eéi(}fbrl va ?anf% §he pi : o% signal at the
nobi |l e receiver may change rapidly. This is particularly problematic in a
CDVA system sukcFiedd of ¢ Indentionbed in U. S. Patent No. 4,901, 307, entitled

g A}EEBE?EE) 8';5?RU'\E/'S"Tl‘:gUIe;tPés%ﬁﬁ?&éﬁig@%ﬂs%%%l&%@&nmiwﬁ Nezvices.

, = .assl gne o the ass| gnee of ,the
present i nvent ijRr&Rartcylas éﬁgtfgﬂs%r@yﬁngw r’@ﬁ‘g?%ﬁ%é. “‘P‘i‘?lsflr“:i %Pm
system |i ke t hahetifodt had| apparatestfos reldptistiyntetepmiriingt then tildee nacessayl to

time of theqgi | S | i dRe g 4 iV i P&ahbn of the
pilot 10 si gnalﬁrn&kﬁfe@dﬁﬂlﬁgg{r&g‘aﬁ h%ﬁ%gﬁﬁgﬁ\cﬁglﬁgguﬁ# é]grs&plgct %lgtnt he
nobi | e receiver. The longer that the nobile receiver is in the "sleep”

rr[)dedy\,?ic l e f HnDescniptiontof theRelat&bArt he actual pil olt signal arrival ti ge
may differ from t ioSt | i
a %lreevvheel ing i ntﬁﬁlﬁ‘}emﬁﬁiﬁ%ﬁ%ﬁl iﬁﬁ:g&sﬁgﬁa gérne@é%é%%}T Si‘éhﬁ ay
CDMVA system | i KT AREYR: | ofREd CXHBPIe, ha WiRelpsP cpmplundcationy syEtemt ved
by the nobi [1&8 rebihvemploys slotted pagifig, thy lmse statiomptransiiits i pagingi dhaninkek
mobi [ e T ecel Verwhith' @HhERivided Snto a rep&ftingl&lly 6896R9 £dh RobAk ret&vel) .
resulting in a a{s(s)ggaetgd Wi C%l'i’&'ltsl:l);sle ‘station typically monitors only a single one of the
slots in each slot cycle. During the non-assigned slots, the mobile receiver
remains in an idle state in which the base station does not send any
20 messages to that mobile receiver, but may send messages to other mobile
receivers during their respective assigned slots. In the idle state, the mobile
receiver may perform any action not requiring coordination with the base
station. Typically, the mobile receiver uses the majority of idle time during
_non-assigned slots to reduce power consumption by removing power from
25 one or more components, such as those components used for receiving
signals from the base station.
This reduced power consumption mode is often referred to in the art
as a “sleep” mode. Typically, the mobile receiver will “wake up” from this
sleep mode at some time prior to its assigned slot, reacquire the pilot signal
30 of the base station in order to re-synchronize its own internal timing with
that of the base station, and then may perform any other actions necessary to
prepare it to receive a message at the beginning of its upcoming assigned
slot. An example of a wireless communication system which operates in

accordance with the above-described p\rinciples is given in U.S. Patent No.

35 5,392,287, entitled “APPARATUS AND METHOD FOR REDUCING POWER
CONSUMPTION IN A MOBILE COMMUNICATIONS RECEIVER,”
assigned to the assignee of the present invention and incorporated herein by
reference.
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procedure because the actual pilot signal arrival time will not natch tHe
expected pilot signal arrival tinme when the nobile receiver "awakens" to 20

reacquire the pilot signal. In such a dynam c environment, the
wakeup time of WoRg4ghi | e recei ver before the begi nni ng BFT/UMOFEL| gned
slot nust be sufficiently long to all oy the nobile receiver to
reacquire a pilot signal which may have shifted dramatically in tine.
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filed August 14; E'p?‘ihe ﬁx\g‘?@{in dNEIEQP a an tﬂhee af,?ggent

REACQJl RI NG A | b}ﬁ
i nvention and ggne of tRighp lﬁélﬂéﬁ ﬁ‘ erféq!eé\'%'rﬂ@éses the locatlon ofthehpilptust

ment i oned pa0ersignalfin thePN tsprédding tcdde URC ekt Imh resph e@ﬁQéIUﬂh"een{JIﬁlep' | ot

channel is rou I th unt . wa.aptua t

si gnal recei vngaJE)é{V&r oThs %&P%?r%%te?l\? e'?loﬁ AR ’f‘ﬁﬁf €p ‘?Jeq g’tl\ @e to
the expected pi'8 ing; éhﬁaImQIF rthatthe; agiual pilntssigndl arnivak timee magt didfer from

3 pi | ot sitheakpdresl pilot sigrehl ahhﬁlltﬁﬁgﬁé niehsﬁ!eli'byt@h%e%eélﬁf?g:%'ﬂeiﬁal' L.

gs?gagzuglt ! Tt}slﬁ%rs ?ldé'%%dn%h'é“?ec Suf fﬁ@l ‘en I y rg,gt%g} Ellie‘ t?ﬁ)ét
'wor st cas e&)g dr‘?‘F‘%t‘(?‘W-dt AROYe. dbe \astpal Pﬂ°t migral received he mphlhe rededreert hat

the nobil e recanapeshifriyeond ot htoré PBEehips while the mobile receiver is “asleep” (i.e.
not despreading the pilot signal), resulting in a longer reacquisition
procedure because the actual pilot signal arrival time will not match the
expected pilot signal arrival time when the mobile receiver “awakens” to

20 reacquire the pilot signal.

In such a dynamic environment, the wakeup time of the mobile
receiver before the beginning of the assigned slot must be sufficiently long to
allow the mobile receiver to reacquire a pilot signal which may have shifted
dramatically in time. In the above-incorporated U.S. Patent No. 5,392,287,

25 the mobile receiver wakes up a short, but fixed, time before the next
occurrence of its assigned slot. This time is generally referred to in the art as
“reacquisition time.” Empirically, this fixed reacquisition time has been
determined to be on the order of about 80 ms. The mobile receiver performs
a reacquisition of the pilot signal to realign its internal timing with that of

30 the base station during this reacquisition time prior to the beginning of the
assigned slot. An exemplary reacquisition method may be found in
copending U.S. Patent Application Serial No. 08/696,769, filed August 14,
1396, entitled "SYSTEM AND METHOD FOR RAPIDLY REACQUIRING A
PILOT CHANNEL," assigned to the assignee of the present invention and

35 incorporated herein by reference.

In the just mentioned patent, the time it takes to successfully
reacquire the pilot channel is roughly proportional to the amount that the
actual pilot signal received by the mobile receiver has drifted in time
relative to the expected pilot signal arrival time. Thus, the more the actual
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5 node and the'tinme that it awakens. Ctherwise, if the nobile receiver has
not yet reacquired the pilot signal before the beginning of the assigned

slot, it Mayodhaspart or all of a nessage transmitted bypdh@sdasmz
station during that slot. If, however, jhe nobile receiver is
relatively stationary, then the actual ilot signal arrival time wll

be veryf c: ose t pilbhsigralitasdeiftad, kl@éloiig@ﬂmwi?lrt&ké’&i rekquiteé . A.*]: artewtnlﬁ, i€ase,
successt u reac a.signitlc eLol e

Regi i np of thgﬂéfi%&a&%@%w pe#os i peitBince & the HefEpssignel 16 B 11, ¢
"wait" for its must bg fgnetcﬂ;slong tmal!mgufnr theu worsttchsed” dudfit tinridet received
pover is appl i egilbOsighhl Bétwvéaﬁ fHRC BV thAO BROMRIHIR: réc%ﬁa‘&térﬁ&e'dnthe sleep

Wt i s noeads PO aashARSHFRRD ot SPRkes. JQleewines f FipningRIg fepeiier has

just in time tonetyetaeadquided theqnh_tls:gaal before ﬂhetbegxrg\mg of thiet dsighed plotgitng
extra tine i‘iﬁa‘ytlhﬁg gfaﬂr %xl%l?opg %é% tn{ Elﬁd rb?ﬁ'\e 3384 S280n Sc*lﬂ'ﬁrr%/ that

Furthernore, suc ere e|v l'e to succes
reacquire the pfibt Ifsh@W&Ve’ir the,mobi eé‘?‘é%lY‘%}'riérT@aEmler:a@emeﬂhﬁ agtualn g

rapi dl'y changi npﬂdysigﬁalcarﬁﬂal e i with bee véry dlébe%hﬁé enpeded pilbekighal aaeedd i s

a nobil e recgy g d nes e { ssa

er form reacqw b o%ﬁE‘f“s a3kl fé%‘i"ﬁ”m ] %&"‘é sﬂﬁm{ ki
envi ronnent, wiP giningtafethe pesigned alody and mesmohllehmaewemsmlj
i nconi ng page nﬁ&@dye'&lvaxt'?ﬁ)r its next asslgned slot to BB \TYuithe this WAMENYT hgt\le

The present invention iIs 0 roved method and jrcuit, Qr
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time if the neaggyitreliPdBteltitfes the #ntéh&destd?§ lo perform reacquisition of a pilot
signal in a slotted paging environment, without wasting battery power, and
also without losing incoming page messages.

25 SUMMARY OF THE INVENTION

The present invention is a novel and improved method and circuit

for adaptively determining the time necessary to perform reacquisition of a

pilot signal in a slotted paging environment. The method includes

30 measuring a magnitude of a shift in phase of the pilot signal and comparing

the measured magnitude to a shift threshold. The method further includes

decreasing the reacquisition time if the measured magnitude is not greater
than the shift threshold.

Additionally, the method includes comparing the reacquisition time

35 to a minimum reacquisition time, and decreasing the reacquisition time

only if the reacquisition time is greater than the minimum reacquisition

time. The method may further include increasing the reacquisition time to

a maximum reacquisition time if the measured magnitude is greater than
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4 the shift threshold. The nobile receiver then enters a sl eep node’
until the reacquisition time before a next assigned paging slot.

The present invention also includes a circuit for adaptively

determining a WO%¥#82} gnal reacquisition time. The circuit cBAEPFRETR 5
searcher subsystem for neasuring a phase o the pilot signal, and a contro
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increase the reacquisition time to a maximum reacquisition time if the
measured magnitude is greater than said shift threshold.
15

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
20 taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:
HIG. 1 is a block diagram of the circuit of the present invention; and
FIG. 2 is a flow diagram of the method of the present invention.

25 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates mobile receiver 2 of the present invention. Signals

received by antenna 50 of mobile receiver 2 are provided to receiver (RCVR)

30 54 which amplifies, downconverts, and filters the received signal and

provides it to pilot despreader 58 of searcher subsystem 55. In addition, the

received signal is provided to paging channel demodulators 64A-64N.

Paging channel demodulators 64A-64N, or a subset thereof, separately

demodulate various multipath signals received by mobile receiver 2. The

35 demodulated signals from paging channel demodulators 64A-64N are

provided to combiner 66 which combines the demodulated multipath data,
which in turn provides an improved estimate of the transmitted data.

Each of the demodulators 64A-64N is often referred in the art of

CDMA receijvers as one of the “fingers” of a rake-type receiver. It should be
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FIG 1 illustrates nobile receiver 2 of the present .invention. Signals
recei ved by antenna 50 of nobile receiver 2 are provided to receiver (RCVR
30 54 which ayp)dofsigs. downconverts, and filters the receivegrgisshpabszand
provides it to pilot despreader 58 of seargher subsystem 55.- I'n addition,

t he received signal is provided to pagrng channel denodul ators 64A- 64N.
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despreading el G0FRh m) bo sBF5 dend (?%uﬁ%wa%% ﬁﬂ%fs&rq %’rpﬁ%« ik

mul ti path corrpor} spryeader
58 may be functd dhslqlgmé$ mqrﬁmlfé%hyﬂwsrmW énaf; Vﬁb)gl Hpwewsindor 5

denpdul at ors 64darfi¢Nndl sé\ngm Ry, iwtiadbeeRiillastrated TR FIARN 438 8Ll BWR%nd

channel de ul II e f ul ati on resources

whi ch may ggﬁlusggg{a e& d‘\?%?? %gnﬁﬁl?lo %gﬁ‘g%onent s from any

of the signals tran$®Pr @dougropndymw@dmm Haging chaswme),. mabile receivenr
clarity and si rephmiust dgspredd fas ﬂ@@&dﬂdeﬂ%hﬁ%‘e@@vérrhfhﬁm idfortnatio)! q‘(b' ock

o 10,5202 2! L0 S PR SRR LS80S e o e,
despread the pmreﬁeswraﬁﬁaéio Precesoen 62 may thers eaqientionak mhigropracessor ag hi s

end, controll5priocksSOh R ﬂ{eOVdrﬂeS Iﬁeﬁi‘equéx%hi 18y ReAbeEbRnE f acTDMA
processor 56. %Qﬁghicg{igﬁessysé em, conquY processor0 Vspc}le (-r:]sa.!a OffSet 1o search O

processor 56 in accordance with the pilot signal to be reacquired. Search

processor 56 generates a PN sequence which is used by pilot despreader 58 to

despread the received signal. The despread pilot signal is provided to energy

20 accumulator (SUM) 60 which measures the energy of the despread pilot

signal, by accumulating the energy for predetermined lengths of time as is

known in the art and further described in copending U.S. Patent Application

Serial No. 08/509,721, filed July 31, 1995, entitted "METHOD AND

APPARATUS FOR PERFORMING SEARCH ACQUISITION IN A CDMA

25 COMMUNICATION SYSTEM," assigned to the assignee of the present

invention and incorporated herein by reference.

The measured pilot energy values are provided to control processor

62. Control processor 62 digitally filters the pilot energy values in a digital

filter (not shown). For example, control processor 62 may digitally filter the

30 pilot energy values according to the method described in copending U.S.

Patent Application Serial No. 08/872,328, filed June 10, 1997, entitled "PILOT

SIGNAL DETECTION FILTER FOR A WIRELESS COMMUNICATION

DEVICE," of Robbin D. Hughes, assigned to the assignee of the present

invention and incorporated herein by reference. In the just-mentioned

35 patent, a parallel digital filter is disclosed wherein a first branch of the

parallel digital filter is for calculating a weighted historical average of a

signal strength of the pilot signal in response to the pilot energy values, and

a second branch of the parallel digital filter is for verifying the pilot energy

values in a state machine, wherein transitions of the state machine are




15 is known in the art. 1In the exenplary enbodi nent of a CDVA .

communi cation system control processor 62 provides a PN offset to search
processor 56 in accordance with the pilot signal to be reacquired. Search
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to despread the received signal. The spread pilot signal is provided
to energy 20 accunulator (SUM 60 which neasures the energy of the
despread pi | ot proportibgalato, the ynagrituiel oftthe giloh enengg rvajudso it ghadé thermotedd

copendi ng U, 5. HEARIET a\pot 4?%? safie'dliegile mpbiods ik MibuCRE Gl dnB are
1995, entit| edreadilyradepiale to the\presentiiwentiph. PERFORM NG SEARCH ACQUI Sl TI ON
IN A CDVA 25 COVVLIN MMGN 1o Yalidtin &helmﬁéhcb(bft pitotasighglneergy, damtrol

pr esent ¥,§&te so@ @j‘glség&géﬂoﬁﬁt gﬂlgg OJ gﬁ:ﬁcon L &;ﬂtr\&f OVEF - time. Conérzol-rhe

measur ed pllot ene are ocessor

Control pr ocesymce@r(ﬁzqm%l’fblsfﬂmﬁiensl’l‘t] phage W@t@mg'sﬁ quarend pilat sigrplgi t al

Ilh I tgg (nolt tshm phadeOin wﬂmyeaogqﬂdsolastiﬁe&@?&ra@ Mmﬂ:sgmrahgu thb|dter
e il ot ener val ues accordin e netho endi n

0'S. " Ppat enERsmERt SonEl Pacel: 638 B35k 8 hF 3BIA OF %ﬁd@hafgg)? ’

entitl ed " Pl LOIfhe rece&@\lﬁlﬂODESTﬁ@Tl@llSﬂd byahchtbﬂnguw RECIGBLiCO\PALKS

DEVI CE, " of j¢(Rolicisdad 1h|lf€1ﬂﬁ§r d@éﬁ'lﬂ&ﬁﬁ' domtdol r@c"‘e‘s‘édir&eis qblettb,ecamﬂ%rme

i nventi on and inco j, ed ere by r'ef eren ntioned 35
patent, a paraff¥ ‘bfatrgf’vfl?‘le{‘ ‘?‘ydlﬁ“g&{ &&ﬁe\mg’}eﬁlﬁ“ﬂ%rgﬁ SSrﬂYn?h of
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transiti onsl f capable .s;mqhmhzmg itsrimternal timer 72 to “system time”, i.e. ahgmng
6 its internal timer 72 to that of the base station (not shown). Mobile receiver
2 is then able to demodulate its assigned paging channel using paging
channel demodulators 64A-64N. Messages transmitted on the paging
channel from the base station to the mobile receiver 2 may include those for
20 alerting the mobile receiver 2 to the presence of an incoming call (ie. a
“page” message), and those for periodically updating system parameters in
the mobile receiver 2 (i.e. “overhead” messages). A list of exemplary
messages found on a typical paging channel may be found in
Telecommunications Industry Association (TIA)/Electronic Industries
25 Association (EIA) Interim Standard IS-95, entitled “Mobile Station - Base
Station Compatibility Standard for Dual-Mode Wideband Spread Spectrum
Cellular System,” at section 7.7.2.1. Each of the messages described in this
section may contain a field which indicates whether another message is
forthcoming. If an additional message is forthcoming, the mobile receiver 2
30° remains in the “awake” state to receive the additional message. If there are
no additional messages, the receiver may immediately enter the sleep mode
by partially powering down until it is time to “wake up” again to reacquire
the pilot channel.
Control processor 62 also receives a timer input from timer 72. Timer
35 72 remains energized while the mobile receiver 2 is “asleep.” Among other
functions, the timer 72 meters the sleep period so that the remaining
components of the mobile receiver 2 can be re-energized at the correct time
to maintain synchronization with the paging channel and monitor for pages
during the next successive slot. As previously stated, this “wakeup time” is,
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accordmg to the wakeup interval. For example, if the interval between

successive wakeup periods is about 2.5 seconds in duration (i.e., 2.5 seconds

25 between successive assigned slots), then N may be chosen to equal 3 in order

to measure the movement or lack thereof of the pilot signal PN phase over

approximately the last 7.5 seconds. N may also be empirically chosen in

order to provide an acceptable level of confidence in any developing trend.

Control processor 62 compares the measured magnitude of the shift

30 in pilot signal PN phase over the last wakeup period to a threshold value, T.

When multiple path components of the pilot signal are received, control

processor 62 may choose to compare the measured magnitude of the shift in

the earliest arriving multipath component. In the prefeﬁed embodiment, T

is chosen according to the likelihood of reacquisition in the available time

35 before the beginning of the next assigned slot, given a shift of T psec in the

pilot signal PN phase. In the exemplary CDMA system where one PN chip

is on the order of 1 psec long, T is preferably chosen to be 5-8 psec. The shift

threshold, T, may also be empirically chosen by measuring the time it takes

for the mobile receiver 2 to reacquire the pilot signal given a shift of T psec




functions, the tiner 72 neters the sleep period so that the remaining
conponents of the nobile receiver 2 can be re-energized at the correct. tine
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preferred enbogng%ﬁendmg Ballsi] ehfg‘ s reduction in reacquisition time continues
iteratively on each wakeup period until the reacquisition time reaches a
minimum of R = MIN msec. In the preferred embodiment, X is chosen
20 according to the likelihood of successful reacquisition of the pilot signal in
the new reacquisition time, R - X, given a pilot signal PN phase shift of T
psec. For example, MAX may be on the order of 80 msec, and X may be on
the order of 10 msec. Also, MIN is chosen according to the likelihood of
successful reacquisition of the pilot signal in R = MIN msec, given a pilot
25 signal PN phase shift of T psec. MAX, X, and MIN may be determined
empirically by one of ordinary skill in the art.
Conversely, if the measured magnitude of the shift in the pilot signal
PN phase is greater than T msec, this indicates that the mobile receiver 2 is
in a dynamically changing propagation environment, and thus control
. 30 processor 62 increases the reacquisition time. This increase may occur in
successive steps according to the magnitude of the shift. For example, a shift
of T+l pusec may be compensated for by adding Y msec back to the
reacquisition time, R. The increase amount, Y, may be determined similarly
to the decrease amount, X, or may be determined empirically. This increase
35 in reacquisition time may continue iteratively on each wakeup period until
the reacquisition time, R, is again equal to MAX msec. Alternatively,
control processor 62 may immediately restore the reacquisition time to R =
MAX msec if the magnitude of the shift in the pilot signal PN phase is
greater than T psec. If successive steps are used as opposed to immediate
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intended for mobile receiver 2, then the process continues to decision 210. If

20 control processor 62 determines, at decision 210, that the measured PN
phase shift from block 204 is greater than the desired shift threshold, T, then
the reacquisition time is immediately increased to MAX at block 212, and the
flow continues to block 218 where mobile receiver 2 enters a sleep mode
until R msec before the next assigned slot.

25 However, if control processor 62 determines, at decision 210, that the
measured PN phase shift is not greater than the desired shift threshold, T,
then the process continues to decision 214 where it is determined whether R
is greater than the minimum reacquisition time, MIN. If not, then R
remains the same (R = MIN) and the process continues to block 218 where

30 mobile receiver 2 enters a sleep mode until R msec before the next assigned
slot.

On the other hand, if control processor 62 determines, at decision 214
that the current reacquisition time, R, is greater than the minimum
reacquisition time, MIN, then the process continues to block 216 where the

35 reacquisition time, R, is reduced by X msec as described above with reference
to FIG. 1. Again, the flow continues to block 218 where mobile receiver 2
enters a sleep mode until R msec before the next assigned slot. After the
completion of the sleep period in block 218, the mobile receiver 2 awakens
and reacquires the pilot signal at block 202, and the process repeats.



10 reacquisition tinme was the maxi num reacquisition tinme, R = MAX nsec,
then the new reacquisition tinme determ ned by control processor 62 would
be R= MAX - X nmsec. In other words, if the pilot signal PN phase has not
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conserve nore power hecLcost ©f #*having a sl ower response tine
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i ncom ng message. Thus, in the pr ef eﬁed enbodi nent, control processor
62, 5 immediately restores the reacquisition time to R= MAX nsec if the
magni tude of the shift in the pilot sig phase is greater than T
[err]sec. The net hod of the present invention is showmn in FIG 2.
The process begins at block 200 with the initialization of the

reacquisition tine,l.R th mhethod foal LeedapitixelyAt dblenminif@2, at hpilotrolxigeal

receiver 2 neaggidbhi8ftion@mp] {Hetms culating the current
PN phase shift. it bl ock 203, Ig:lontroomﬁlqsm%n é@&é Q’Z} stores the current

es
PN phase shift in rRRSFNER MREDHIEE of aehift ft in phase gh i pHsteignal 62
measures thé PN phamenpsrirg ssid miesarddacigattade to afshife yresholdcand ul at | ng t he
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are forthcor% Bltd the nobile receiver 2 as
determ ned at deC| 5| on 206 the nobil e receiver 2 remai ns awake and
continues to nonitag thmaﬁé%adomah{'mhﬂ&r@& gp}éﬁgg tﬁ?ﬁteps |1

there are n m)re i nconmn sages, Qn e pagl n |ntended for
nobi | e recei 2, 'ﬂ%esab‘i 6%%&%“% n%éo AgnHERWN oFpagquisition time;
control proces%mi 62 determ nes, at decision 210, that the neasured PN

phase shift 4f rom bl peleadig éa?dg'émlh&gacﬂnérkﬁﬂ §fishfdy e}f&{]&fskj@ ‘iﬁﬁ‘%lxg T,

t hen the reacgui,sition ti.ne i af el ncrease ock
212, and the §i Pﬁ%&f’&&ﬁ'ﬁ Ay jeacquisiipn W‘P@re mobi | e receiver 2 enters
a sl eep node until R msec before the next assigned slot. 25

However, if control3z, proq\hgs%etﬁgdd%ge&mnqeg ﬁﬁgﬂ.. @‘?s %

rreasured PN phﬂ%&ﬂ%ﬁgf%&s not . Lgt# han t %gsw Iﬁ ft . hre (@?d T,
then the prdcess ¢ gechu &WFB‘mtrePg‘l‘&é‘tt’é’Pn’Fﬁ@dlther R

i s greater thamegsuge mmdﬁela@]eateu thanrsaid ekift firéshold. not, then R
remai ns the sane (R = MN) and t he process continues to bl ock 218 where 30

SPot. - SOV & TR aeiEH ST iint  furter GPBeRE Ui SEB kOIS ot

decision 214 a sleep mode until said reacquisition time before a next assigned paging slot.

5. A circuit for adaptively determining a pilot signal reacquisition
2 time, comprising:
a searcher subsystem for measuring a phase of said pilot signal; and
4 a control processor for measuring a magnitude of a shift in said pilot
signal phase, and wherein said control processor compares said measured
6 magnitude to a shift threshold, and decreases said reacquisition time if said
measured magnitude is not greater than said shift threshold.

6.  The circuit of claim 5 wherein said control processor compares
2 said reacquisition time to a minimum reacquisition time, and decreases said

reacquisition time only if said reacquisition time is greater than said
4 minimum reacquisition time.

7. The circuit of claim 6 wherein said control processor increases
2 said reacquisition time to a maximum reacquisition time if said measured
magnitude is greater than said shift threshold.



that the current reacqui sﬂuumwu Jmﬂw greater than the m ni mim . |
reacqui sition time, MN, A ! continues to block 216 where the

35 reacquisit*gg%%%ge, R, is reduced by X nsec as describeqﬁﬁﬁpv @%%th
, 1.

reference Again, the flow continues to bl ock

nobi | e recei ver enters a sleep nodel2intil R nmsec before the next
assigned slot. Aft th . CO tion of the sleep period in block,218,
the mobile recei \(e(raé'Z a\?\g\?eﬂ’écm{@} glﬁ’dn;}e‘é(&'ﬁfﬁ‘?es?cfﬂgc‘& PRI Slesp mPede) ok
202, and t he puptksaid regequisition time before a next assigned paging slot.

10 As can be seen fromthe above, nobile receiver 2 "wakes up"
from sleep node just in tinme to successfully reacquire the pilot
signal, wthout spending extra tinme waiting for the beginning of the
next assigned sl ot. Mobi | e receiver 2 acconplishes this by adaptively
determining the 5 reacquisition tinme before the next assigned slot in
response to the neasured shift in the pilot signal PN phase. As a
result, nobile receiver 2 is able to successfully reacquire the pil ot
signal in a stationary environnment as well as in a rapidly changing
dynam c environnment, w thout wasting battery power, and al so w thout

| osi ng i ncom ng page nessages. 10 The previous description of the
preferred enbodi nents is provided to enabl e any person skilled in the
art to make or use the present invention. The various nodifications to
t hese enbodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other
enbodi ments without the use of the inventive faculty. 15 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 with the
principles and novel features disclosed herein. | CLAI M
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11 CLAIMS =~ 1. A nmethod
for adaptively determning a pilot signal 2 reacquisition tinme, the

met hod conpri swopMée1 st eps of : measuri ng a magni t BRABUSYINS783hi f t
in phase of said pilot signal; 4 conmparing said neasured magni tude
to a shift threshold; and decreasing said reacquisition tine if

sai d measured magnitude is not 6 greater than said shift threshold.

2. The nethod of claim1 further conprising the steps of: 2

conparing said reacquisition tinme to alfi nimum reacquisition tine; and
4 decreasing said reacquisition tine only if said reacguLgition tine
i's greater than said m ninmumreacquisition tine. ‘g”qu£ ) The
met hod of claim 2 further. cogpLising the step of 2 incr#asing pafaz
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si gnal phase, and wherein said control processor conpares said nedsured 6
magni tude to a shift threshold, and decreases said reacquisition tinme if

sai d measured nagnitude is not greater than said shift thr &Q@ﬂ

6. The circV?2%#2% ai m 5 wherein said control processor- &Sﬁég- 8 said
reacquisition time to a mninmumreacquisition time, and decreases said
reacquisition tinme only if said rea@&uisition time is greater than said 4

m ni mum reacqui sition time. 7. Hog circuit of claim6 wherein
said control processor increases X gafhygacquisition tinme to a maxi mum
reacquisition tinme if said nmeasured nitude is greater than said shift

t hr eshol d. 02 12 8.
The circuit of claim?7 wherein said c cuit/éﬁ%ers_a sl eep node 2 until

said reacquisition tine bef0&EAE£RE§EP%&§T%ﬂ%QABaQi”9 sl ot .
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