708197:7 A3 NI 0O 00O

r~

A net hod and apparatus for
processi ng with unequal

i npl enenting spati al
nodul ati on and codi ng schenes
(MCSs) or stream dependent MCSs are discl osed.

| nput

(120 BNTERNAEIORAL PEALS@IIONEUBLISHEDUNRER THE BATEHATCROSERATANS TREATY (PCT)

and spatial processing i%/«iq$§rned on the data
(19) World dniphisctud Powpedy Qrasnizatioh ZGIHOR B !
MCS ftmasershBitema. st r eam @OMPER i Ilﬂlﬂﬁ[ﬂﬂlﬂ@h{lﬂlﬁ[ﬁl@lﬁﬂ{ﬂ@lllllIIITﬁIIIIIIIII|I|I|| I
@ge spatial _streans are treésae ted(v nult € lication Namber
I easp(ppe of tW%V %5@%13
spmg(ﬁ%‘wy%%‘%dl ng (STBC), space R A3
(51) In(l?eggltialgl I(aéft%gi)ssiﬁcg}(il@s' -ort hogonal A['U@/@E"IS406 Crownsgate Circle, Germantown, Mary-
HO4L 1/00 (2006.01) HO4B 7/06 (2006.01) land 20874 (US). KOO, Chang-Soo [US/US]; 281 Altessa
HO4L 1/06 (2006.01) Boulevard, Melville, New York 11747 (US). LU, I-Tai

(21) International Application Number:
PCT/US2007/000579

(22) International Filing Date: 10 January 2007 (10.01.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/758,034 11 January 2006 (11.01.2006) US

(71) Applicant (for all designated States except US): INTER-
DIGITAL TECHNOLOGY CORPORATION [US/US],
3411 Silverside Road, Concord Plaza, Suite 105, Hagley
Building, Wilmington, Delaware 19810 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): OLESEN, Robert,
L. [US/US]; 3 Country Club Drive, Huntington, New York
11743 (US). ZEIRA, Eldad, M. [US/US]J; 106 East Neck
Road, Huntington, New York 11743 (US). VOLTZ, Pe-
ter, J. [US/US]; 24 Roberta Lane, Commack, New York
11725 (US). YANG, Yongwen [CN/US]; 9 Lewis Street,
Hillsborough, New Jersey 08844 (US). DAL, Qingyuan

[US/US]; 4 Carol Court, Dix Hills, New York 11746 (US).
TSAL KunJun [/US]; 107-19 70th Avenue, Apt. 508,
Forest Hills, New York 11375 (US).

Agent: BALLARINI, Robert, J.; Volpe and Koenig, P.C.,
United Plaza, Suite 1600, 30 South 17th Street, Philadel-
phia, Pennsylvania 19103 (US).

(74)

(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, GT, 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, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 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,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR IMPLEMENTING SPACE TIME PROCESSING WITH UNEQUAL MODULA-

TION AND CODING SCHEMES

100
112a
114a

CONTROL

107a 108a
A PLOTS )
CONSTELLATION
\NTERLEAVERT e IT 121a 123a :
SPATIAL . . .

109a
CHANNEL RATE SPATIAL

ENGODER [~r+{MATCHING PARSER
TP

101 105

(
110a

T 1iNgg
. TiNgg W

109Ngg

MWa | ppocessmg]

. UNIT . .

MUX]

INTERLEAVER)

CONSTELLATION
VARPER

7\

102 104
106 107Nss 10aNgg

( 11N
ToNgg > 116Nsg

117Ngg 120

(57) Abstract: A method and apparatus for implementing spatial processing with unequal modulation and coding schemes (MCSs)
or stream-dependent MCSs are disclosed. Input data may be parsed into a plurality of data streams, and spatial processing is per-
& formed on the data streams to generate a plurality of spatial streams. An MCS for each data stream is selected independently. The
& spatial streams are transmitted via multiple transmit antennas. At least one of the techniques of space time block coding (STBC),
space frequency block coding (SFBC), quasi-orthogonal Alamouti coding, time reversed space time block coding, linear spatial pro-
cessing and cyclic delay diversity (CDD) may be performed on the data/spatial streams. An antennal mapping matrix may then be
applied to the spatial streams. The spatial streams are transmitted via multiple transmit antennas. The MCS for each data stream
may be determined based on a signal-to-noise ratio of each spatial stream associated with the data stream.
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