The present

Invention is related to a nethod and apparatus for
space frequency bl ock codi ng ( SFBC)
mul tipl exing (OFDM wirel ess conmuni cation system The present

I mpl enenti ng
I n an orthogonal frequency division
i nvention is

appl i cabl GZ)tINTH:RNAhiI(aIAL|AIBBHdATIOU[BUHHSEEIHUNDMHEJBWENMPDREBGIE[ONI’RREATIE(PCT)OS ed

| oop

/020741 A2 |10 0O 0 0 A

o

node,
channel (18Werid InjfestugbRrpppty

into two or

power | oading and eigen-
((wn)zatum

mor Blegational Spiegans . Powe

Qﬂg\;\ R O R A <=

(43) International Publication Date PCT (10) International Publication Number
23 February 2006 (23.02.2006) WO 2006/020741 A2
(51) International Patent Classification: Washington, NY 11050 (US). HUANG, Yuejin [CN/US]J;
HO4K 1/10 (2006.01) 865 Broadway Avenue, Apt. 236A, Holbrook, NY 11741
(21) International Application Number: nglz PﬁSA;I)X; Il(laég Tn(IiJPS’ R. [INUS]; 5 Chatham Court,
PCT/US2005/028487 icksville, (US).
. - . (74) Agent: BALLARINL, Robert, J.; VOLPE AND
(22) International Filing Date: 11 August 2005 (11.08.2005) KOENIG, PC., United Plaza, Suite 1600, 30 S. 17th
(25) Filing Language: English Street, Philadelphia, PA 19103 (US).
(26) Publication Language: English  (81) Designated States (unless otherwise indicated, for every
- kind of national protection available): AE, AG, AL, AM,
(30) Priority Data:
60/601,338 12 August 2004 (12.08.2004) US AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(71) Applicant (for all designated States except US): INTER-
DIGITAL TECHNOLOGY CORPORATION [US/US];
300 Delaware Avenue, Suite 527, Wilmington, DE 19801
(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KWAK, Jaeyoung
[KR/US]; 181 Nantucket Place, Morganville, NJ 07751
(US). OLESEN, Robert, Lind [US/US]; 3 Country Club
Drive, Huntington, NY 11743 (US). BULTAN, Aykut
[TR/US]J; 16-70 Bell Blvd., Apt. 515, Bayside, NY 11360
(US). ZEIRA, Eldad [US/US]; 106 East Neck Road,
Huntington, NY 11743 (US). KOO, Chang-Soo [US/US];
281 Altessa Blvd., Melville, NY 11747 (US). OZLU-
TURK, Fatih [US/US]; 70 Willowdale Avenue, Port

(34)

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, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, 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, 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).

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR IMPLEMENTING SPACE FREQUENCY BLOCK CODING IN AN ORTHOG-
ONAL FREQUENCY DIVISION MULTIPLEXING WIRELESS COMMUNICATION SYSTEM

110
SFC | |2 ! —1 |7 3
112 ] NV N N K i
C T BEFORVER[ (S s
gl 3 - Sl o] 151
T RE N =
j==)
coomh (| 2 S - —
e S REEANE NN i
= blencooveb> Zbterme>=P___Pls
ur_| |3 = E
{ VToc
18 1pp |12 14 132

136 138

SFBC
DEGODING
UNIT

144

!

CHANNEL
| DECODER

Y

HINIGWOD

SFBC
DECODING
BEAMFORMER ONIT

EIGEN-

Y

T
2

134 &136

140~ 142 |
CHANNEL Gsl CQi

ESTIMATOR GENERATOR

FEEDBACK
| S

(57) Abstract: The present invention is related to a method and apparatus for implementing space frequency block coding (SFBC)
in an orthogonal frequency division multiplexing (OFDM) wireless communication system. The present invention is applicable to
& both a closed loop mode and an open loop mode. In the closed loop mode, power loading and eigen-beamforming are performed
& based on channel state information (CSI). A channel coded data stream is multiplexed into two or more data streams. Power loading
is performed based on the CSI on each of the multiplexed data streams. SFBC encoding is performed on the data streams for each
of the paired subcarriers. Then, eigen-beamforming is performed based on the CSI to distribute eigenbeams to multiple transmit
antennas. The power loading may be performed on two or more SFBC encoding blocks or on each eigenmodes. Additionally, the
power loading may be performed across subcarriers or subcarrier groups for weak eigenmodes.
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