wO 2006/096784 A1 | I 00 0 000 OO0 00O 0

A transmtter generates a pilot having a constant
ti me-domai n envel ope and a flat frequency spectrum

based on a pol yphase sequence.

To generate a pil ot

(12) FOWANSHIOROI. APPALICATIGN PISEINHENANDBR THE PAIENS \OPIOBERATIGN TREATY (PCT)

formed based on the polyp
(19) Wenld fintgllegtual iPrapsrty Orgabization
synbditgnatigpabPage ranp i s
é§nbol §egﬁggqerto ?btain
ton qapen B i x
B 2o

' r 5006 %B&b% 06)

ipzibpendeél

easequence and replicated

Al AT Gl A

rd sequence of out put

n [
SB00didokT8a A1

(51) International Patent Classification:
HO4B 1/69 (2006.01) HO4L 27/26 (2006.01)

(21) International Application Number:
PCT/US2006/008300

7 March 2006 (07.03.2006)
English
English

(22) International Filing Date:
(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
60/659,526 7 March 2005 (07.03.2005) US
11/175,607 5 July 2005 (05.07.2005) 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): PALANKI, Ravi
[IN/US]; 7699 Palmilla Drive #3209, San Diego, Califor-
nia 92122 (US). KHANDEKAR, Aamod [IN/US]; 8465
Regents Road #339, San Diego, California 92122 (US).

(74) Agents: WADSWORTH, Philip, R. et al.; 5775 More-
house Drive, San Diego, California 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, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, 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, 7ZM, 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,
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: PILOT TRANSMISSION AND CHANNEL ESTIMATION FOR A COMMUNICATION SYSTEM UTILIZING FRE-
QUENCY DIVISION MULTIPLEXING

700
r./

( Start

)

v

710

Form a first sequence of
pilot symbols based on
a polyphase sequence

v

712

Replicate the first sequence of

symbols muiltiple times to obtain a
second sequence of pilot symbols

pilot

v

714

Apply a phase ramp to the second
sequence of pilot symbols to obtain
a third sequence of output symbols

Y

716

Append a cyclic prefix fo the
third sequence of output symbols
to obtain a pilot IFDMA symbol

v 718
Transmit the pilot IFDMA
symbol in the time domain
C_w

(57) Abstract: A transmitter generates a pilot having a constant time-domain
envelope and a flat frequency spectrum based on a polyphase sequence. To
generate a pilot IFDMA symbol, a first sequence of pilot symbols is formed
based on the polyphase sequence and replicated multiple times to obtain a sec-
ond sequence of pilot symbols. A phase ramp is applied to the second pilot
symbol sequence to obtain a third sequence of output symbols. A cyclic pre-
fix is appended to the third sequence of output symbols to obtain an IFDMA
symbol, which is transmitted in the time domain via a communication chan-
nel. The pilot symbols may be multiplexed with data symbols using TDM
and/or CDM. A pilot LFDMA symbol may also be generated with a polyphase
sequence and multiplexed using TDM or CDM. A receiver derives a channel
estimate based on received pilot symbols and using minimum mean-square
error, least-squares, or some other channel estimation technique.
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