Title: SIGNAL PROCESSI NG W TH TE%’N\ME& gg@%NNL’DE DECOMPOSI TI ON AND CHANNEL

| NVERSI ON FOR Abstract: chni u% for- processing a data transm ssion
at a transmtter and receiver, ' @DﬁSezaﬂbannel ei gen-deconposi tion,
channel inversion, and (optionally) "water-pouring". At the transmitter,
(1) channefz) @ngaRsHeeANMIPBIChTION PUBLISEIBDHAR Gt AxTEeT €6GHERRTION IrgeTyetas of a
M MO channel and to derive a first set of steering vectors;—(2)—chanhel——
i nver si on i S1PWokia TRt jwwe wei ghts {e-g—oneset for

ei gennode) teng t@rga'nm.m.;g&%s%/ di SEBBRDN, and (3) wat er-po'mm | MM\]M
performed to denhweuisaabidag val ues SOMPIBAL i

tive of the transm
allocated to the eigennmodes. The fi s34t of steering vectors, WeiHhts,
and scal i ngsahuaati@acPutibaihn Dae deri ve a pul sé@osihepiafgpabRublidation Neimberh | s
used to predddcemben200d@iLi206NH synb®BSTpri or tWEOr 2004/002047 A1t he
r ecei ver—channel eigen-deconmposition is perforpmed to derive a second-set
of st eerENgnuRMtmBIPSEent Chisin@t@le US04 V6. dESDi DeggnatedBbtes @848 ABNE0, ARIAM. AT, AlS ed
to conditi2@® PEtei ved synbol s such that orgéhgagy%ﬁﬁ% CA e, ENIER. &r €

DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
F €COVer €@y rnternational Application Number: GM, HR, HU, ID, IL, IN, IS, JP, KL, KG, KP. KR, KZ, LC.
PCT/US2003/019464 LK, LR, LS, I'T, LU, LV, MA, MD, MG, MK, MN, MW,

MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,
UZ, VC, VN, YU, ZA, ZM, ZW.

(22) International Filing Date: 20 June 2003 (20.06.2003)

(25) Filing Language: English
(26) Publication Language: English (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
10/179,442 24 June 2002 (24.06.2002) US European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
T ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
(71) Applicant: QUALCOMM, INCORPORATED SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
[US/US]; 5775 Morehouse Drive, San Diego, CA 92121 GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(Us).
Published:

(72) Inventors: KETCHUM, John W.; 37 Candleberry Lane, Lo .
Harvard, MA 01451 (US). WALTON, Jay R.; 7 Ledge- —  with international search report
wood Drive, Westford, MA 01886 (US).
For two-letter codes and other abbreviations, refer 1o the "Guid-
~74) Agents: WADSWORTH, Philip R. et al.; 5775 More- ance Notes on Codes and Abbreviations" appearing at the begin-
house Drive, San Diego, CA 92121 (UJS). ning of each regular issue of the PCT Gazette.

(54) Title: SIGNAL PROCESSING WITH CHANNEL EIGENMODE DECOMPOSITION AND CHANNEL INVERSION FOR

MIMO SYSTEMS
20\0_‘ Modulation Transmitted
3ymbol ?/ymbol
actors ectors
114s Pilot ] 120a ] e 1z
PRSPy SNV UPIPIIDIDIDITIOL SR P,
- - y x,(n)
' 212 214 216 ! : 240 ! : TMTR
]
Information__! Channel Symbot | 8(n) () ]
Bits {d,} "1 Encoder — eneaver Mepping [T 1 Convolver |~ *
! 1 1 N/
) oy fl
L 4 1241 1221
1 1
es—— . LR : “
1 1 TMTR
i Z A
y— Channel Impuise ‘ FFT H(¥ |channet Eigen- !(’0' Scater/ | !
Response Estimates | Decomposition IFFT )
< Hin) ! I
Rt SN U] P BB L] =V
e~ ' \ 2] ] 7 ) :
<t ' 1 weight |Channell] Svater i |
CSI—L» . 2" Il Pouring
> 17| Computation {lnversion| 5 i is '
Q R :
g (57) Abstract: Techniques for processing a data transmission at a transmitter and receiver, which use channel eigen-decomposition,
¥ channel inversion, and (optionally) "water-pouring”. At the transmitter, (1) channel eigen-decomposition is performed to determine
&

cigenmodcs of a MIMO channcl and to derive a first set of steering vectors, (2) channel inversion is performed to derive weights
(e.g., one set for each eigenmode) used to minimize ISl distortion, and (3) water-pouring may be performed to derive scaling values
indicative of the transmit powers allocated to the eigenmodes. The first set of steering vectors, weights, and scaling values are used
to derive a pulse-shaping malrix, which is used to precondition modulation symbols prior to transmission. At the receiver, channel
g eigen-decomposition is performed to derive a second set of steering vectors, which are used to derive a pulse-shaping matrix used to

condition received symbols such that orthogonal symbol streams are recovered.
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