A digital spread spectrum conmuni cati.on system enpl oyi ng pil ot-aided
coherent nultipath denodul ation effects a substanti.al reducti Qg
gl obal -pi |l ot and assi gned-pil ot overhedds. The system and ne "~,‘¢liivar*;§_‘

QPSK- nodul at ed g@i‘ si gnal  wWorbaR¥kaoa ek bRthnBabhey | S T entg¥and t he
recovered carrier-I's used for channdtmaimBueqide and phase estimation. The
resul t i ngINTERNATIONALAPPhICATION HUBIISHER UNDER GHERATENT COOBERAEON TREATY G | ot
Si gnal [ & shiinatiohs Pl Crkdiliclciods); W L1 TT1E T Vb Riper® MU T |
phase-l(o%hﬁ& AgP (157 TS eml oyed bioddbrat Fubils ng errors o ¥e, 59289
carrigr-offse y using a pluralityjof |pduetoatipial RublicaingDe: S 18 Movepivdr 5199 63.9 09

(1385) [Fs—TEUUITET TO TESOt VE absofute phEse anmbigui ty, but—at —a greatty

T

reduce dZIWhgmﬁoMI @pplication Number: PCT/US99/01794 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GD,
(22) International Filing Date: 27 January 1999 (27.01.99) GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE, KG, KP,
: KR, KZ, LC, LK, IR, LS, LT, LU, LV, MD, MG, MK,
: MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,
(30) Priority Data: SI, SK, SL, TJ, T™M, TR, TT, UA, UG, UZ, VN, YU, ZW,
09/078,417 14 May 1998 (14.05.98) uUs ARIPO patent (GH, GM, KE, LS, MW, SD, SZ, UG,

ZW)
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM)
: _ Buropean patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
(71) Applicant: INTERDIGITAL TECHNOLOGY CORPORA- GB, GR, IE, IT, LU, MC, NL, PT, )
TION [US/US]; Suite 525, 300 Delaware Avenue, Wilm- BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN,
ington, DE 19801 (US). TD, TG). _

(72) Inventors: OZLUTURK, Fatih, M.; 70 Willowdale Avenue,
Port Washington, NY 11050 (US). MESECHER, David, { Published
K.; 9 Beverly Road, Huntington Station, NY 11746 (US). With international search report,
JACQUES, Alexander, M.; 37 Coachman Lane, Levittown,
NY 11756 (US).

(74) Agents: VOLPE, Anthony, S. et al.; Volpe and Koenig, P.C.,
400 One Penn Center, 1617 John F. Kennedy Boulevard,
Philadelphia, PA 19103 (US).

(54) Title: MULTIPATH CDMA RECEIVER FOR REDUCED PILOT

(57) Abstract

A digital spread spectrum communication system employing pilot-aided coherent multipath demodulation cffects a substantial
reduction in global-pilot and assigned-pilot overheads. The system and method uses a QPSK-modulated data signal whereby the modulated
data is removed and the recovered carrier is used for channel amplitude and phsse estimation. The resulting signal (119) has no data
modulation and is used as a pseudo-pilot signal (119). In conjunction with the pseudo-pilot signal, a multiple-input phase-locked loop
(157) is employed further eliminating errors due to carrier—offset by using a plurality of pseudo—pilot signals, A pilot signal (135) is
required to resolve absolute phase ambiguity, but at a greatly reduced magnitude. :




