woO 2005/025249 A1 |00 00 0 0 0 0 0

Title:

METHOD FOR M NI M ZI NG THE MAXI MUM SYSTEM TI ME
UNCERTAI NTY FOR A MOBI LE STATI ON

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
17 March 2005 (17.03.2005)

(10) International Publication Number

WO 2005/025249 Al

(51) International Patent Classification’: H04Q 7/20
(21) International Application Number:
PCT/US2004/014979

(22) International Filing Date: 12 May 2004 (12.05.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/500,432 5 September 2003 (05.09.2003) US

(71) Applicant (for all designated States except US): QUAL-
COMM INCORPORATED [US/US]; 5775 Morehouse
Drive, San Diego, CA 92121 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): RISTIC, Borislav
[YU/US]; 7981 Playmor Terrace, San Diego, CA 92122
(US).

(74)

(81)

(34)

Agents: WADSWORTH, Philip R. et al.; 5775 More-

house Drive, San Diego, CA 92121 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,

[Continued on next page]
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(57) Abstract: The maximum system time uncertainty for a mobile station in a

(300
DETERMINE THE SERVING BASE STATION

wireless communications system using GPS signals for position determination
is minimized by using aiding information from base stations, such as neighbor

* search window size (NSWS) parameters or neighboring pilot measurements

310

RECEIVE VALID SBS MULTIPATH SIGNALS
FROM ALL USABLE SBS PILOTS TRANSMITTED
BY THE SERVING BASE STATION

* (320

SELECT THE EARLIEST RECEIVED SBS
MULTIPATH SIGNAL FROM THE
SERVING BASE STATION

+ (330

RECEIVE VALID ABS MULTIPATH SIGNALS FROM
ALL USABLE ABS PILOTS TRANSMITTED BY
ALTERNATE BASE STATIONS OTHER THAN

THE SERVING BASE STATION

* (340

FOR EACH ALTERNATE BASE STATION, SELECT
THE EARLIEST RECEIVED ABS MULTIPATH SIGNAL
FROM THE VALID ABS MULTIPATH SIGNALS
FROM THAT ALTERNATE BASE STATION

+ (350

ESTIMATE MAR (I.E., MAR ypiy) BASED ON DELAYS
BETWEEN THE EARLIEST RECEIVED ABS
MULTIPATH SIGNALS FROM THE ALTERNATE
BASE STATIONS AND THE EARLIEST RECEIVED
8BS MULTIPATH SIGNAL FROM THE
SERVING BASE STATION

‘ (360

DETERMINE THE MAXIMUM PROPAGATION DELAY
BASED ON MAR (I.E., MARypp) AND
PROPAGATION SPEED C

* (370

SET THE SEARCH TIME WINDOW PROPORTIONAL TO
THE SUM OF MAXIMUM PROPAGATION DELAY AND
POSITION UNCERTAINTY OF THE MOBILE STATION

(NPM). Knowledge of the last successful position determination fix (LSPDF)
and the speed of the mobile station may also be used. In one embodiment, a
weighted combination of estimates based on NSWS parameters, neighboring
pilot measurements and/or last successful position determination fix is used.
The search time window is then proportional to the maximum system time un-
certainty plus position uncertainty.
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