Afilter for
comruni cati ons receiver may i

space-tine filter circuit that filters n signal

reduci ng co-channel

interference within a
nclude a nulti-channel,
parts

(12 IMIERN&IIQNMEQPPI&MWQN PUHHHPEDCUDWER WHE BATEDN S OOPHRVEIIION YREATY (PCT)

jointly estimating space-t i

19) W&’lh tlﬁtelﬁnaﬁ @%peﬂ'tml’gaﬁi@atfoﬁ
Chol egikational Bureau

filter wei ghts and

Ao A

(43) International Publication Date P CT (10) International Publication Number
22 February 2007 (22.02.2007) WO 2007/019683 Al
(51) International Patent Classification: (74) Agents: KINSMAN, L. Anne et al.; BORDEN LADNER
HO4B 1/10 (2006.01) HO4B 1/16 (2006.01) GERVAIS LLP, World Exchange Plaza, 100 Queen Street,
Suite 1100, Ottawa, Ontario K1P 1J9 (CA).
(21) International Application Number:
PCT/CA2006/001328 (81) Designated States (unless otherwise indicated, for every

(22) International Filing Date: 14 August 2006 (14.08.2006)

(25) Filing Language: English

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

2,515,867 15 August 2005 (15.08.2005) CA

(71) Applicant (for all designated States except US): RE-

SEARCH IN MOTION LIMITED [CA/CA]; 295
Phillip Street, Waterloo, Ontario N2L. 3W8 (CA).

(72) Inventors; and

(75) Inventors/Applicants (for US ornly): WU, Huan

[CA/CA]; 20 Glen Meadows Circle, Kanata, Ontario K2M
2W8 (CA). SIMMONS, Sean [CA/CA]; 120 Sandford
Fleming Drive, Waterloo, Ontario N2T 1E7 (CA). KE-
MENCZY, Zoltan [CA/CA]; 4110 Treetop Crescent,
Mississauga, Ontario L5L 218 (CA).

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, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.
(84) 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, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: JOINT SPACE-TIME OPTIMUM FILTER (JSTOF) USING CHOLESKY AND EIGENVALUE DECOMPOSITIONS

! 10 L
t 1
' )
i Mo S |
E k Refy{2kll=ry M) | ;
LR )
A =gk - 3! V%
—-{V‘"’ nmommu'»" SR gror | | BAE | Fcupeltd
CONPLEX Tl S0P o r'fm‘“%—
osr=1 | SAHPESThfltho] gl : %
Doyl | ™ ! u. -
; T2kt 32 v\ M- YITERRT | DECESIOH
| 30— [ 1 | U [~
L REE R e e X1t
3 R 18 o )3
RATCHED p
? FILTER =
16 2
i
o (BTN LT
RECENE s THRSHID

0-7/019683 A1 | 0 O 00 0

& (57) Abstract: A filter for reducing co-channel interference within a communications receiver may include a multi-channel, space-

=

time filter circuit that filters n signal parts that have been split from a communications signal by jointly estimating space-time filter
weights and multi-channel impulse responses (CIRs) based upon Cholesky and eigenvalue decompositions. The filter may further
include a multi-channel, matched filter circuit that receives multi-channel signals from the multi-channel, space-time filter circuit
and has a filter response that is provided by a channel impulse response estimation from the space-time filter circuit.
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estimation fromthe space-tine filter circuit.
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