Met hod and apparatus -providing enhanced sensitivity for GPS receivers (400,
500, 600, 700) by allow ng coherent integra- tion of a correlg | on over
several code periods of a GPS signal in one enbodiment, and ko
time to frequen?q - main %M%ﬁ%&&oﬁéﬂﬁ&ﬁlﬁ%ﬁoﬁrom a CgEsy

processor (507) second enbodi mkpaionti frmhe case i n whi ch coher ent

i nt egra- mmnmsxouanfmmﬂmummmalmﬂmwmmmmammgamu (F&en of

the Tark, m@..;.hﬁ ted Db Gldilofil 7 1 €7 EPNANE ASE, SIRL ARRackd SIRML | NWPOTTRIT4860

that a g@ recei ver to determ g egli nning a GPS
si gnal ac 15U on process. The i ntlegr pad ﬁurnaaﬁhlhﬁmpmmded toacmbat@.®pe
per i odp—roemrore—than—one—btt—pe—r1+0 H—the—GPSrecerver (400,500,

600, 73@!)1%&]6&&1%\(&%&@&‘:@1‘ t heemhsatosti ) atr IB Desipara Staie AR, aumns.m@.ngslslgl gg
transmtted at particul ar tines tthe t
sat el | | @R ntepption) Fifng Date: ¢ 2 Sgmerd 9(0%%9?? rangg?%%?&%ﬁk % S5 80, Mk,

correlptor (507) that integrates a corregl ati o, mwmxme:m U smsn SG.

e iy b2, 2 o e %%%&%

(D
o

-

(511) wll indicate the presence of a si|gnal mnampal{amﬁﬂcmmﬁ&alﬁewhﬁ»ﬂ
h(7 t: 7 aten
and {nKrohesen: Bt SRR T 51 ol T B

(72) Inventors: SOLIMAN, Samir, S.; 11412 Cypress Canyon Park
Drive, San Diego, CA 92131 (US). GLAZKO, Serguei, A.;
9538 Hito Court, San Diego, CA 92129 (US). AGASHE, | Published

Parag, A.; 10173 Camino Ruiz #94, San Diego, CA 92126 With international search report.
(US). Before the expiration of the time fimit for amending the
claims and to be republished in the event of the receipt of
(74) Agent: GREENHAUS, Bruce, W.; Qualcomm Incorporated, amendments,

5775 Morehouse Prive, San Diego, CA 921211714 (US).

(54) Title: METHOD AND APPARATUS FOR INCREASING THE SENSITIVITY OF A GLOBAL POSITIONING SATELLITE
RECEIVER

(57) Abstract

Method and apparatus providing enhanced sensitivity for
GPS receivers (400, 500, 600, 700) by aliowing coherent integra- g;"sfgt:m' from STEP 801

tion of a comelation over several code perfods of a GPS signal
in one embodiment, and by performing a time to frequency do- L

main conversion to the output from a correlation processor (507)
in a second embodiment, In the case in which coherent integra-
tion is performed over several code periods, advantage is taken
of the fact that CDMA cellular telephone base stations transmit

information that allows the receiver to determine GPS time before Receive GPS timing

beginning a GPS signal acquisition process. The integration can Information STEP 803
be expanded to include code periods from more than one bit pe- from source other than

riod, if the GPS receiver (400, 500, 600, 700) takes advantage of | GPS sateliite

the fact that known bit patterns are transmitted at particular times
within the transmission from a GPS satellite. If no base station is
within range, then the output from a correlator (507) that integrates

a correlation over one code period is used to generate values that
are input to a discrete time dg:nmin to frcqucnc%{ domain transform Correlate the reccived
processor (511). The output from the transform processor (511) signal with locally generated
will indicate the presence of a signal from a particular satellite and signal using GPS timing STEP 805
the offset between locally generated signal and the received GPS information to perform
signal. coherent integration over
several code periods
Determine presonce
of satellite signal from STEP 807
coherent integration




