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[ 0000] This application clainms priority to U S.

Provi sional Application Seria No. 60/400,670 filed

on August 2, 2002. Technical Field [0001] The present

description relates generally to satellite positioning
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communications system (PCS) device.

[0003] FIG. 1 is a block diagram depicting the operation of a conventional GPS
receiver 10 having an antenna 12. The receiver 10 receives signals from a plurality of
satellites 14-20 via wireless communications links 22-28, respectively. Based on time
of arrival measurements from the satellites 14-20, the GPS receiver 10 is able to
accurately calculate its position in three-dimensional space. The accuracy of the
position determined by the GPS unit 10 requires accurate timing information so that the
position of the satellites 14-20 are precisely known.

[0004] Typically, the GPS receiver 10 generates a highly accurate time estimate
as part of the navigation fix. The GPS receiver 10 receives ephemeris data and time
information from a plurality of satellite vehicles (SV). The time at which each SV
transmits data may be referred to herein as “signal time” to indicate the time at which

the data signal was transmitted from the SV. In contrast, the term “real-time” is used
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updates are very time consuming for the GPS receiver 10. Therefore, it can be

appreciated that there is a significant need for a system and method to provide accurate
positioning and time information without the need for frequent updates. The apparatus
and method described herein provides this and other advantages as will be apparent

from the following detailed description and accompanying figures.
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BRIEF DESCRIPTION OF THE DRAWING(S)

[0010] FIG. 1 is a schematic illustrating a typical global positioning system

(GPS) receiver and satellites.

[0011] FIG. 2 illustrates the data format used by GPS satellites.

[0012] FIG. 3 is a functional block diagram of an example embodiment of a

receiver constructed in accordance with the present description.

[0013] FIG. 4 is a flowchart illustrating the operation of the system of FIG. 3.
DETAILED DESCRIPTION

[0014] The apparatus and method described herein relate to the use of almanac

data as a reference source for the computation and maintenance of time within a
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Under these ideal conditions, the GPS receiver analyzes the relative phase change

between adjacent 1 millisecond coherent sums in determine the data bit edge position.
Data bit transitions occur every 20 ms. Once an edge is detected, it is possible to track
the data bit transitions and determine the code period into the bit. Unfortunately, such
ideal conditions often do not exist. Under more typical operating conditions, the signal-
to-noise ratio is low and the GPS receiver cannot reliably detect each bit transition using
this simple technique. Rather, bit transitions are averaged and analyzed using

subsequent signal processing techniques to determine the code period into the bit.
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few meters. As previously noted, the GPS receiver minimizes the residual values for the
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three-dimensional coordinates of the receiver (i.e., the x, y, and z coordinates). The GPS
receiver also minimizes the residual value for time, thus enabling an accurate
determination of real time (i.e., the time maintained by the GPS receiver).

[0020] As previously noted, ephemeris data is considered accurate for only a
brief period of time. Thus, the process of updating the ephemeris data base in the GPS
receiver must be repeated every 2-4 hours to maintain the desired level of accuracy. In

an alternative embodiment, ephemeris data may be supplied to the GPS receiver from an
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almanac data can be used to determine the code period into the bit and the bit into the
week based on the almanac time and does not require the long processing time typically
associated with processing the signal directly to derive this timing information. Thus,
the GPS receiver described herein can simply measure the code phase, which takes a
relatively short time, and combine this with the almanac derived bit in week and code
period in bit estimates, to determine the real time with the desired degree of accuracy.

Position determination can then be performed using conventional techniques that
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system 116.

[0027] As previously discussed, the conventional GPS receiver must have an
accurate real time clock in order to provide the desired accuracy in position
determination. This requires the determination of code phase, code period into the bit,
and bit into the week calculations for all SVs used in the position fix. The latter two
calculations are time consuming, particularly under typical operating conditions in

which the GPS receiver receives jammed signals or signals with a low signal to noise
ratio (SNR).
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the GPS receiver 102 does not continuously track the
wEogiogead SAs wil |l be described in greater detBCT/US2003/024060

bel ow, the sleep tiner 112 may periodically "wake up"

or activate the system 100 togperforma time and/or

positi on update. The various conponents descri bed

above are coupl ed together by a bus system 116, which
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estimate and, if desired, the current position of the GPS receiver 102. For example, the
sleep timer may periodically activate the system 100 only to update the real time clock
110. The clock update rate depends on the stability of the clock. The updates should be
scheduled frequently enough so that timing ambiguities can be resolved. Real time
clock updates may be performed, by way of example, every 2-4 hours. Position updates
may also be automatically performed when the system 100 is activated by the sleep
timer. The clock update and position update can be based on almanac data, as discussed
below. When an accurate position fix is required by the user, ephemeris data is used for

the position fix and the clock 110 (see FIG. 3) can be updated with a highly accurate

real-time estimate.
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the code phase may be acconplished readily by the
weBemeiPN0. [0030] The operation of the systePCT/BS2003/024060

illustrated in the flow chart of FIG 4. At a start

200, it is assuned that the sgstem 100 (see FIG 3) is
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necessary to update the clock 110. For example, if the last position fix occurred only a

753

few seconds ago, the maximum error in the clock 110 is likely to be quite low and a
clock update is not warranted.

[0034] In step 208, the GPS receiver 102 (see FIG. 3) acquires the code phase
from one or more SVs. As discussed above, code phase acquisition is a relatively
straightforward process that consumes little time when compared with the acquisition
time required to determine the code period into the bit and the bit into the week.

[0035] The system 100 can compute the SV positions and a predicted SV

observed code phase based upon stored position data, the computed time in the clock
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| ength of the elapsed tine and the accuracy of the
oscillator (not shown) in the clock 110. Based on the
time value T + AT, the GPS receiver 102 can conpute
the SV positions, the predicted SV range and thus the
predi cted SV code phase.



[0036] Those skilled in the art will appreciate that

the SVs wll have noved wthin their predicted
woewinadcspat hs since the last position fix. |nPCT/US2003/024060

addition, the GPS receiver 102 may have noved since

the | ast position fix. Howevgn, novenent of the GPS

receiver is generally negligible when conpared with

the novenent of the satellites. In a typical orbita

path, the line of sight SV range can change by as mnuch

as 1 kiloneter per second (e.g., approximtely 3,600
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different predicted code phase. TABLE 2 Data

cedephasy. edi ct ed Actual (Measured) Bit into Wek 10

TABLE 2
Data value Predicted Actual (Measured)
Bit into Week 10 -
Code Period in Bit 5 -
Code Phase 0.1 0.95
[0040] In this example, the predicted value for the bit into the week is 10, while

the predicted code period into the bit is 5. In this example, the predicted code phase is
0.1, while the actual measured code phase in this example is 0.95. The differeﬁce
between the predicted and actual code phases in the example of Table 2 indicates that
the actual value for the code period into the bit is 4, rather than 5 since this setting
represents the smallest time difference between the unambiguous prediction and the
ambiguous measurement(5.1 — 4.95 = 0.15 code period residual).  Again, the system
100 has made a time determination based on the stored data and the measured code

phase.



Code Period in Bit 5 - Code Phase 0.1 0.95 [0040] In

this exanple, the predicted value for the bit into the
woe®k/013490, while the predicted code period PCI/US100&024060

bit is 5 1In this exanple, the predicted code phase is

0.1, while the actual neasureg@ code phase in this

exanple is 0.95. The difference between the predicted

and actual code phases in the exanple of Table 2

flobgixat es Inhﬁ’t"e 210e I tsyddmV B0 €oinBinet hBe Gafeu Eificoelements to
into the bit |s 4, rather than 5 since this setting

asmlels aerl simd et §reaGP8 stecaiverewith far high regrase@fneserrache The use of

#&%g g ﬁ? (5? %r Vg’l tﬁ%i IHS%t aﬁﬁ L&Eﬁ iﬁ‘agl;é?lgio det unael i.e., the code
Nintd iR 15y $h@&Me BHGndage mesée) allow e dESefdm:walt 1@hto quickly

ased on the stored data and the neasured code phase.
Jaraouyeel Bwe vitharhigh dogres 0DaRIBIRCY-12 [ 0041] In step

t he sys r t
%@QZ%Stab|¥gﬁ%$g§%qP§§gRgﬁq?ﬂe %ﬁééﬁg%§%§éFﬂ§FﬁﬁﬁgsﬁﬁétheS\I
posgiondeigised onfthacmaasaeyt . SVlcedeiphasel Iabwpr2dd, det gystem develops
resol ve the m)st di flg_glt tim ngdel enment

RSP dpTAR ghecsimales, bag e GHAS PRESE PO Amapgg deffyed code
lﬁog' P‘ft@ tgg &itaRE ) thel diP Whth e K. € eV Bbsd@Rnt %osmon fix is a

etermne real tine with a high degree of
anwanml 1¢ch@LPp that B@&E]pn@lﬁf; deseasibsg dreeain. 1dﬂim9essthrhé1x is less

al mnag data to r te.the SV positio
RO el Pt Spn B coureTy poey sl RSeis PR AR B e an eror
SRl QRS oMSRMIAIARASs Ak itd BiceRcBaEH ishhsé B pRASH lethnac data.
code phase and the al manac derived code period into

Thee rdsil tinzenestintaee based iomt dmepec Jse Kalcqigborsls sdspuleps accurate than a

%af{l%)lg%ggggié ‘tbaé dfl ﬁnlgr \65 %{m@nqé}{i)sscitl ‘i‘f giﬁfog)iégexlr Eﬂ‘teeﬂg%ﬁgnance based

8¢ qHé all@ahdtadad QRS hd)toquhirx ﬁﬂeqaxedt aptateelayd uhontime estimate is
epheneris data and may have an error on the order of
EaBable] SR W REPTOHEHEAL A0 RSFOSPIonylS. R dBRicTample above

ﬁ&le oy c@a?m%] gl?r% to 1 56 G setcbf'&;s BRL d B8y RARE DB brought

al manac ations 1s a s accurate than a
dewh toi b@ reEtdstaings. baAhdmathly,umenpmnfrmnﬁm sard &t acalculated with

However, tinme I nt enance, bas on t e al. manac dat
RS idalaing Be LPOy BT e AL RS HD S week Based on the
&eldndR WGt %s d’eﬁﬁ‘ﬁv@ﬁ aBbye. 2 LI Gt @ph%ﬁleﬂ’b tdtiaNprovides a more accurate
approxi mately 10 m croseconds. I'n the exanpl e above
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phase relationship between the real time and the signal time. In the example described
herein, the use of almanac-derived data maintains the clock 110 with reasonable
accuracy and permits the estimation of real time by measuring the code phase from an
SV while using the stored timing data to determine the code period into the bit and the
bit into the week. Use of this timing data along with stored almanac data permits the
updating of the clock to a reasonable accuracy (e.g., approximately 10 microseconds).
Use of this timing data along with received ephemeris data permits a more accurate
position fix and a very accurate real time estimate, which permits the updating of the
clock 110 to a high degree of accuracy.

[0044] Those skilled in the art will appreciate that the calculation of the position

of the GPS receiver 102 uses a set of mathematical equations in which the signal time



epheneris data using the code period into the bit and

the bit into the week based on the al manac data, as
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accurate position fix and real tine estimtion.

[0043] In step 216 the system3l00 saves the new

position estimte and code phase relationship between

the real tinme and the signal tinme. In the exanple

SIRBGE rhe dmehRe ﬁfd‘lrldetdf'tﬁ 1ﬁt§.ﬁs ofn @k PRRSR-s§GEinY &dedi@t dements of the

mai ntains the ¢lock 110 with reasonable accuracy and

el mmslatmae @sevided by theotloeled 10 bsed @yalﬁ@a%datﬁg Sppeifically, the

e B0 36 o AP e B ottty okl 19 posed on

Elkﬁanh@fd@tat hehugeke sysiemoioo hhﬁnﬂainm the teag &:le’ilh@m whiidhh are most
st ored al manac dat aNperm ts the wupdating of the clock

difficnlytepbtimbre the é acy (e.g., approximately 10
secon e
PSP econ8 ki 50 ? 0 Tl U340 809, Wi i e i
fede.t the rblédk?(lmtdsea BE} $) acginnik ehe aedl mm%whfehl wad dased on the
whi ch permts the updating of the, cl ocgello to a_ hi %h ,
erpbiaati iy ofzkmanagdpta qnodha PpasipRre vider bydbe aqquirpé coferphase in step
I i I f t
30 NGRS 5,500 L |9 0 S o 202 o
mmatl’neona(tialwakbicg/hlet HBhcse g;hﬂ]edtm rtee WO R00kCOgB64 that a variety of

PCT/ US2003/ 024060 13 an e real rovi
s herfu oy R o 6k BTG B 00 aloBiRS b anually
th&ﬁby tkda @R hBoR bf aPEtitnd@dt Biowr)etoCacRtife 1P real time or to
ase on al manac data. Specifically, the periods into
ﬂﬁemnmc tterpbsition dfithesGPAtrecei tes 108 K mantahinterverntioads pgimitted, the

k 110.b
BB A AR A0 o MEERRSn A B Wi APR2YS B e
dédchibsdihboveo Qbidtively! e slylﬁl%msl@() n{a?Qﬁﬁ)]mdtfdaHS}t elﬁiteﬁérﬂi ex1t sleep
the system 100 enters a sleep ilein the

sl

mede, astiestisteddr F1@ah t ewrdlfaﬂyaypdﬁta itht r@?h%mﬁ Rlock d 19 based on the
bi nati on of al manac

é a aéfrﬁfhﬁ%;rha%g %%g‘?g?%&d%@gaﬁy@%@ﬁe acqui red code

pieise | n sTap fo?.é@nng:oiebmﬁedg etnbediopatsatdepint afiffetep components

216, the system 100 ret rns_to decision 202 to . await

eoRtaines pvithia 08 cognecied Wit JiferRny gther GopORENts; ﬁ lwﬁ%e understood

HEE QU0H ﬁ@gﬁk@ﬁt arBhiYRRr&d Xreofne te%ﬁgfaby en@niagd iﬂ"r?zﬂctt Snany other

are possi For exanpl e e sl eep node nmay

apchitedthings cambenmplpmemte@yvhmeachm rchnmanmrfumtloaamt fwa conceptual

%not shown) to acquire the

e Py ¢F gemgent, of COEMENENLs é;? \?gpw\ieg% ﬁaplehfgﬁ%anaﬁty i effectlvely

B MBat | QBh | SaPahdn ddsREd fuBtioryist 88N dhkveBY €SHence, any two
imedi ately to step 204 and executes steps 204-212 in
compomenise herein combined to achieve a particular functionality can be seen as

"associated with" each other such that the desired functionality is achieved, irrespective
of architectures or intermedial components. Likewise, any two components so
associated can also be viewed as being "operably connected”, or "operably coupled”, to
each other to achieve the desired functionality.

[0047] While particular embodiments of the present invention have been shown
and described, it will be obvious to those skilled in the art that, based upon the teachings
herein, changes and modifications may be made without departing from this invention
and its broader aspects and, therefore, the appended claims are to encompass within

their scope all such changes and modifications as are within the true spirit and scope of



descri bed above. Alternatively, the system 100 nmay
automatically enter and exit sleep node, as

WO Rdoustvat ed in FIG 4, to periodically update PCEHUS®A/024060
time clock 110 based on the stored al manac data and
acqui red code phase data. [0046] The foregoing
descri bed enbodi nents depict different conponents
contai ned within, or connected with, different other
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i ntroduced claimrecitation is intended, such an

intent will be explicitly recited in t he claim and

in the absence of such recitation no such intent is

present. For exanple, as an aid to understanding, the
foll owi ng appended cl ains may contain usage of the




i ntroductory phrases "at |east one" and "one or nore"

to introduce claimrecitations. However, the use of
wGeomhopdssases shoul d not be construed to inpl yPeTiES20031624060

introduction of a claimrecitation by the indefinite

articles "a" or "an" limts afy particular claim

containing such introduced claimrecitation to

i nventions containing only one such recitation, even

when the sane cl ai mincl udeg AfM@sSi ntroduct ory phrases

"one or nore" or "at Ieast one" and i ndefi nite

What i daimedétt as "a" or "an" (e.g., "a" and/or "an"

T R B R i

teeivel cdafipied etoakédebleedatdsfignt @ iphirslasiuck satedlites, the apparatus

recitations. In addition, even if a specific nurmber

eFPHSiRgit r oduced cl al mrecitation is explicitly

recited, 0 t I

such reci tgt]?r%ﬁésgh ‘gplwpmcagl ?C%gg\q rtldt) e{egéig?eﬁ%ae tﬂé}gﬁom the

pmaessat ddrbdisg alrrtahec dae froaritha mdes;red (sete@ﬂe; dﬂth],earidar e

recitation of "two recitations,

modi fiers, ap%ké%mawﬂ@éﬁgneale%ﬁ%a% asl%P%elil ﬁmhaﬁ%a,c data.

or two or nore recitations). WO 2004/ 013649

PCT/ US2003/ 024060 15 CLAIMS Wiat is clained is: 1.

An appar at e fapparaiuseofireliaing énahereini theaclselt éd Iconfegured to use the
SItI nin stem. receiver confi d to receive
aéla‘F a%tﬁwt‘gd?:}?{‘(?raa?qdﬁpegf’d ‘?QICP]F?I&%U {atqﬂte appar at us

conprising: a processor coupled to the receiver to

receive data therefrom the processor deriving

3l manac dafThe fappanatuseoty eleisn Jewherginethei ¢leclat gonfigigedy to use the
ock t ntai n east in part on the

31 8%832?%6“‘? ﬁagltmg?aﬁﬁgnto eelcl:(I aim1 wherein the

clock is configured to use the alnmanac data to derive

a code period into a current data bit. 3. The

4ppar at us &he crRRAAMS e FlBim Lt Hderp ke Broseer gar eufigured to

L,

elife sy Bl e OB o PIRELI of pRAkic nd Be%pRanco based

fifede aswalto ipsovddandn igudroadoﬁ of atdextseomd ofehapluedity nﬁpa;’rdmeters

time based on a plurality of paraneters and the

al mnac based tine is used to provide an indication

gf at | eastrpengpabnkhs &£1H@|W%Yelﬁfthd?’é§tﬁﬁﬁé&ru§1e R-bal&ifon code

appar atus of cl gl m 4 wherein the estinmated tinme is

phaseda oodeqrdiod igthaswrrent Wbatel plhit indela cwrentaveskir r ent  bi t

and a bit into a current week.

6. The apparatus of claim 5 wherein the processor measures the code phase
based on the received satellite data and the almanac based time is used to provide an
indication of at least one of the code period into the current bit and the bit into the

current week.

7. The apparatus of claim 1 wherein the receiver is selectively operated in
an active mode and a sleep mode and the processor is configured to use the almanac
based time to calculate an approximate position of at least one of the plurality of

satellites when the receiver is initially placed in the active mode.



6. The apparatus of claim5 wherein the processor
neasures the code phase based on the received

w@ 200ei01icte data and t he al manac based tinme i s PCBEUS1003/024060

provide an indication of at |east one of the code
period into the current bit afg the bit into the
current week. 7. The apparatus of claim1l wherein the
receiver is selectively operated in an active node
gnd a sl eeppnpgiRratg fbH @k 8Re8SRINCcE Sn CORALDME §sitiBning system
use the almanac based tine to cal culate an
emspivexioentiguiedsia irensivst date freasta phwalyy oheajsilifesn theyapparatus
g(f)m ﬁs‘%el lites when the receiver is initially placed

PHe %icti ve node. WD 2004/ 013649 PCT/ US2003/ 024060
16 8. An appanéfodsndithiniighore@ iflienaans €oriude dy siat etdivdre
positioning system_ recejver configured to receive
dat a from 3nspsporialpdowith e receives for ping fsastateddiming data to

[ ng data

PR Bl R S0 T2 B oo ST 1t
receiver f procossimymedves fot derddny b firsi@orkadnaoft tmingdniormetion using
conmunj cati on Sj gnal s fromat |east one satellite

therpegpised oRTBREBICHYON HERMS tROPTOgETsINGIRE A JeTiy'Se d5srendopprtion of
fnihd {Hf&ﬂldtﬂ&fl%ﬁgtth@ﬁoféﬁ'tﬂlﬂn tf@ acquired
ni cation signals, the p%oces& ng means deriving a
second por tieans §r cambinimg theffostnandi ssaond pagionk ¢o determuhe a real
imn and nmeans for conbining the first and second
B’reteisg#?@ %o deternmine a real tine estimate. 9. The
apparatus of claim@8, further conprising neans for
performng a position fix using the real tine
8stimate. Whe apperagspelr elim Sofurtienicampriniar wpanst fog performing a
sing almnac data. 11. The
§§%g§%f8§8fg tfcl: %egﬁl%g,%r ‘her conprising neans for
determining a newreal tinme estimate. 12. The
Bparatus of claim9 wherein the position fix is
1 formed USErapPashisepleflain aawaprelmsthe Tesitigpplar 4t perfegmed using
gj 1 gagherein the means for storing timng
I'n orrratlon conprises neans for storing data rel ated
to a code period into a current data

11. The apparatus of claim 10, further comprising means for determining a

new real time estimate.

12. The apparatus of claim 9 wherein the position fix is performed using

ephemeris data.

13. The apparatus of claim 8 wherein the means for storing timing
information comprises means for storing data related to a code period into a current data

bit.

14. The apparatus of claim 8 wherein the means for storing timing

information comprises means for storing data related to a a data bit into a current week.

15. The apparatus of claim 8 wherein the receiver is selectively operated in

an active mode and a sleep mode and the means for maintaining stored timing data



bit. 14. The apparatus of claim8 wherein the neans

for storing timng information conprises neans for
wGetmriomg4dat a related to a a data bit into a CRCT/ES003/024060

week. 15. The apparatus of claim8 wherein the

receiver is selectively operaj#d in an active node

and a sl eep node and the neans for maintaining stored

timng data WD 2004/ 013649 PCT/ US2003/ 024060 17

%ﬁrﬁﬁlﬁb e §t91%d5thﬁi'h§%aid 1 Bdh 38 Gctive B8ad add EheBddpViRiode, and the

node and the sl eep node, and the neans associ at g

wicahs tahgociatakiwity the rreccsvenrgfarhasmg ahedstotiedi nopingatdatat ¢o acquire

aonGouSt e iBimme SLERCHREEHARLS Soulis g g signas
86durdn dé S0 &t 5B B ﬂ&é’;‘ﬁnbd&hﬁt&ﬂﬂ@ a8bdd i8ddrode. 16. A
nmet hod  for tine maintenance in a satellite positioning

system recei ver confl gured to receive data froma

urality qf t S, od cq . .
16 ai n ng. BEQREEon PiE e Rt 1 SGCMRE P& Biline systom receiver
tomfigigedi@dtracdi e @aflffofrea floflnoCatdIBRs, shdrthdicoaprigihg:
| east one satellite vehicle; using the acquired
conmuni cat PeNtEMEEtered §Udeg §af% a first portion of

timng inf %&gg Jhggtro{é%ﬂﬁﬂ&?gt {izﬁa%% g %b&ﬂl&gng%& Elgnals from at

derive a secC I 'mng or nat1 on;
teantoneisagllitb eelitlest and second portions to determne a
real tine esti 17, The nethod of claim 16, _ )
furt her coﬂﬁpggﬁﬁg‘lcwéf%?mmga% Fiengls tp.égnvssa} figst portion of
tif€ng RRbrnidiidR; €stimate. 18. The method of claim 17
whergin the position fix is performed using al manac
data. 19. Thiegnththsidredf tivling wathS tovMderied m séendopotioonof timing
fé%x cog%(iscﬁs determning a newreal tinme estimte.

od of claim17 wherein the position fix is

per formed @snBehingiRb ERIng s&tdind podions TH8etBRAiROH 1Ml time estimate.
clai m 20 wherein the position fix conprises

determining a newreal tinme estinmate.

17. The method of claim 16, further comprising performing a position fix

using the real time estimate.

18. The method of claim 17 wherein the position fix is performed using

almanac data.

19. The method of claim 18 wherein the position fix comprises determining

a new real time estimate.

20. The method of claim 17 wherein the position fix is performed using

ephemeris data.

21. The method of claim 20 wherein the position fix comprises determining

a new real time estimate.

22. The method of claim 16 wherein the stored timing information comprises

a code period into a current data bit.



22. The nmethod of claim 16 wherein the stored timng
i nformati on conprises a code period into a current
wa@ ad0oa/0kde? WO 2004/ 013649 PCT/ US2003/ 024060 1BCERBS20051624060
met hod of claim 16 wherein the stored timng
informati on conprises a datajpit into a current week.
24. The nethod of claim 16 wherein the stored timng
data is based on a plurality of paranmeters and
al manac data is used to provide an indication of at
| east one of the plurality of paraneters. 25. The. _
A8t hod of élihainihﬁtmion wheresy the si@rad g infermatien comprises
. , a code period into a current bit
gg@ﬁgng?¥§?%%gmgﬂ%§§rent week. 26. The nethod of claim
25 wherein deriving the first portion of timng data
nprises asurng the code phase based _on the ]
égqui red c sibad of r??aé‘ing]ﬁa}” crepythet{erefdimpigg data is based on a
APy E Pl R ol AR B0 I R0 PRSI Rt BF Aeast one
af thei pledligoofiparaneddson signals to determne the
accuracy of the stored tinmng data, the stored timnm ng
data conprising at |east one of the code period into

bhe currentrhBisietRdtfof H8inP2A whBteth tHa&t&Hd Eﬁﬁﬁ% g@ﬁ ks b#8d on code

The nethod of claim 16 wherein the receiver

phhsect Podsl periop éntataeyriont Mhandachii ingo rodmendrveel. sl eep
node and maintaining stored timng data occurring in
both the active node and the sl eep node, and using

bbe st or ed The Fhdilfodleft @aihD2 RGAbielederD@RFIHR! &8¢ h&on of timing data
signal s occurring upon entry fromthe sleep node into
€OBPHsasiGasWpethe code phase based on the acquired communication signals.

27. The method of claim 25 wherein deriving the second portion of timing
data comprises using the code phase based on the acquired communication signals to
determine the accuracy of the stored timing data, the stored timing data comprising at

least one of the code period into the current bit and the bit into the current week.

28. The method of claim 16 wherein the receiver is selectively operated in an
active mode and a sleep mode and maintaining stored timing data occurring in both the
active mode and the sleep mode, and using the stored timing data to acquire

communication signals occurring upon entry from the sleep mode into the active mode.



