AT O

0 01/69800 A3

=

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

(19) World Intellectual Property Organization
International Burcau

(43) International Publication Date

20 September 2001 (20.09.2001)

PCT

O 0 Y0

(10) International Publication Number

WO 01/69800 A3

(51) International Patent Classification’: HO4L 1/06

(21 International Application Number:  PCT/SE01/00523

(22) International Filing Date: 13 March 2001 (13.03.2001)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/189,033
09/797.951

14 March 2000 (14.03.2000)
5 March 2001 (05.03.2001)

us
uUs

(71) Applicant: TELEFONAKTIEBOLAGET LM ERICS-
SON (publ) [SE/SE]; S-126 25 Stockholm (SE).

(72) Inventors: JONGREN, George: Lingholmsgatan 12,
S-117 33 Stockholm (SE). SKOGLUND, Mikael: Bern-
stromsvigen 24, S-146 38 Tullinge (SE).

(74) Agent: GULLSTRAND, Malin; Ericsson Radio Systems
AB, Patent Unit Research, S-164 80 Stockholm (SE).

(81) Designated States (national): AE. AG. AL. AM. AT, AU.
AZ,BA,BB.BG. BR,BY.BZ, CA.CH.CN.CR, CU.CZ,
DE.DK. DM, DZ, EE. ES.Fl. GB, GD, GE, GH, GM, HR,
HU, ID, IL. IN, IS. JP. KE. KG. KP. KR, KZ.LC. LK. LR.
LS, LT. LU, LV, MA. MD, MG, MK, MN. MW, MX, MZ,
NO,NZ. PL.PT,RO,RU. SD. SE. SG, SI. SK, SL. T). T™,
TR, TT, TZ, UA, UG, UZ, VN, YU. ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS. MW, MZ, SD. SL. SZ, TZ. UG, ZW). Eurasian
patent (AM. AZ.BY.KG. KZ, MD, RU, TJ, TM). European
patent (AT, BE, CH, CY, DE. DK, ES, FI. FR. GB. GR, IE,
IT, LU, MC, NL, PT, SE, TR). OAPI patent (BE, BJ. CF,

CG. CI, CM, GA, GN. GW, ML. MR\ NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
28 February 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ROBUST UTILIZATION OF FEEDBACK INFORMATION IN SPACE-TIME CODING

|
|
113 | 115
’5 |
H |
b 103 — = s 111
SN Y
|
Space-Time [—] . M N . .
™ Encoder [— w {j Y_; Receiver L+
Ay A . : I
Runl (4) l o
b il
Decoder Bjji Encoder
{ [ (
105 107 109

(57) Abstract: Side information in the form of quantized channel feedback information is utilized to improve an orthogonal space-
time block code by means of a linear transformation. The feedback link utilizes COVQ quantization in order to provide the transmitter
with an estimate of the current channel realization. The channel realization estimate, together with reliability information, is then
used in the transmission scheme for determining the appropriate linear transformation. The result is a system which effectively
combines conventional transmit beam forming with orthogonal space-time block coding, thereby providing a scheme which is more
robust with respect to the errors that originate from the noise in the feedback channel.
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