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Techni ques for generating and using steering matrices
for pseudo-randomtransmt steering (PRTS) are
descri bed. For PRTS, a transmitting entity perforns
a3 p‘HtERaATIpN@EmJIme PUBLSSHFSIUNDER THE PAFAT COOPERYITIOMTREATY (PCT)

he ac
trans s OQaQBand t he .-J*

RN T T

ensenbl e of "effective"
annel used for data

S j ,, 4 IIHIII#IHIIIIIHI#II#IIIIIIII|||41||l|I|||IHHRIIIH||I|I|II|I|II| LT

The steéerin rices may\d _767, erate by selecting a
S‘{;n‘Jtern:ql (}(]T;ub 1cat1{)n Dzrlrt‘aﬁ%l 2: t aval ZP s¢ ilﬁergz{noﬂalgﬁ%{cﬁt?orn Number
I eg%'bdﬁvvl t eac corrbl nation inclu KZ& $ ‘?3%2(5

1) 1 lar TO0r e t ﬁo@o or the )Daie ma&rl X. [ S/US] %5 Hichwood
ifica ay, ney ighwoods

%i@g/gf 7@8} Cﬁgﬁé lPIéél | ex V( FU%’ tﬂsé) as’sac!ﬁlseits 01741 (US). HOWARD,
or -1 wher e J Vl) Differ entStesznefr[Ih Lt /§/enue Ashland, Mass-

(21) Iraqueltlgreh@lpma@nj Noyberul t i pl yi ng t
of the different JdSMYPHAYOYAS
22) 1@ KibaBSin@DAe: di SMi-£5 €005 (1 P@004T a

mat ri x.
(25) Filing Language:

English

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

10/821,390 9 April 2004 (09.04.2004) US

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

(72) Inventors; and
(75) Inventors/Applicants (for US only): WALLACE, Mark,
S. [US/US]; 4 Madel Lane, Bedford, Massachusetts 01730

he Rases oral (Us)( wi th each
81: E elﬁl aV("SDg‘I IE&‘HSIthl?),r IE ngal 5775 More-
Se Blflve S ¥R 92121 (US).

(81) 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, SM, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: SPATTIAL PROCESSING WITH STEERING MATRICES FOR PSEUDO- RANDOM TRANSMIT STEERING IN A

MULTI-ANTENNA COMMUNICATION SYSTEM

Start

T

Obtain a base matrix
(e.g., a Walsh matrix, a DFT
matrix, or a unitary matrix)

C D)

212

200

N
¥ 214
Select a different combination
of scalars to use for
a new steering matrix

v 216

Form the steering matrix by
multiplying the rows of the
base matrix with the selected
combination of scalars

Another
steering matrix
needed?

YES

220

Form a set of steering vectors (if
needed for MISO transmission)
from the steering matrices

!
C D)

End

(57) Abstract: Techniques for generating and using steering
matrices for pseudo-random transmit steering (PRTS) are de-
scribed. For PRTS, a transmitting entity performs spatial pro-
cessing with steering matrices so that a data transmission ob-
serves an ensemble of "effective” channels formed by the ac-
tual channel used for data transmission and the steering ma-
trices used for PRTS. The steering matrices may be generated
by selecting a base matrix, which may be a Walsh matrix or a
Fourier matrix. Different combinations of scalars are then se-
lected, with each combination including at least one scalar for
at least one row of the base matrix. Each scalar may be a real
or complex value (e.g., +1, -1, +j, or -j, where j=V1). Different
steering matrices are generated by multiplying the base matrix
with each of the different combinations of scalars. The steer-
ing matrices are different permutations of the base matrix.
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