8/039952 A1 I} 10 0O 000 00O

=
—

=

Met hods and apparatus for constructing a pilot synbol
for a communication frame transmtted in a wirel ess
comuni cati on system such as an OFDM system are
(120 INSERSSHANAL APRACATI@VPEHLISHENGNPER W H 8A NG COOPER QNS TREATY (PCT)
generate at |east one pse s@andom noi se sequence
19) Woald ilitgleetiial| ity Qrdahiedlioh g ooh |
s tomgopemucio r andom s, =500 BAG G SOAEE L AEH &
system configuration of a ef ess system A tine

hefiera licgs s pody pedp! at ed (W fmerppianalPuplicatin Number
oné%%m%i%ﬁgﬁg se sequence t o cVEQ) 2008/039952 A1l
(51) Interrll é/g SalIPat otrhl ssi 1c:3t n Sleb0| . The ITDCI C% acggj% lBhIB%nBW BY,BZ,CA, CH,

uen rof| I rtnge[ol g}g:l{;e:ﬂnt% FiadEGh Q) éMDK Dé\%gn?r e
S, E, HR, HU, ID, 1L,
" I‘F?‘gﬂ%‘ﬁ %%)Ptpﬁon NA E)U%b%vm@ f f erens, J8 XS 1@ITKM, KN, KP, KR, KZ, LA, LC, LK,

22 I con Ogl antng%{ls can be conmuni cat gk, £3, 6hiLB. LivyNvm 3, ME.eMG, MK, MN, MW,
It 6 é I Ve£7 Se te&nlgergda?Q %H(bfl ti OMX %@{T%ﬂ%ﬁdm NO, NZ, OM, 1;1(\}4’ 1;}\11’ 1;1{(’
R

dul ated with correspo |%$%y dl %@[ E%@VC”VN”ZA:

25) F‘l’i‘(ﬁ%eg“%gequences whil e af "6 Y Ng J\pWhCOnpl ex
(26) Pyhligp{ipT@BRU8S process the dEgth siti on pi I ot syrrbol and a
(30) Prigrigy Patan peak t o aver age power 84t Pegisnated ftatessinrigy aPSIe indicated, for every

1]“568% ati C?ﬁ _September 2006 (27.09.2000) US kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): QUAL- GM, KE, L.S’ MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
COMM INCORPORATED [US/US]; International IP ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Administration, 5775 Morehouse Drive, San Diego, CA European (AT, BE, BG, CH, CY, CZ, DE, DK, EL, ES, I,
92121 (US). FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

(72) Inventor; and GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): WANG, Michael Mao
[US/US]; 5775 Morehouse Drive, San Diego, CA 92121 Declarations under Rule 4.17:

. — as to applicant’s entitlement to a or and be granted a

UsS ippli ¥ itl pply dbe g d

(74) Agents: BACHAND, Richard A. et al.; International TP patent (Rule 4.17(i1)) . o
Administration, 5775 Morehouse Drive, San Diego, CA 9 to the applicant’s entitlement to claim the priority of the
92121 (US) ’ ’ ’ earlier application (Rule 4.17(iii))

(81) Designated States (unless otherwise indicated, for every  Published:
kind of national protection available): AE, AG, AL, AM, — with international search report

[Continued on next page]

(54) Title: METHODS AND APPARATUS FOR CONFIGURING A PILOT SYMBOL IN A WIRELESS COMMUNICATION
SYSTEM

4100

TRANSMITTER
i PN GENERATOR 4102
:
;
!'| PN SEQUENGE SERIAL TO QPSK SPECTRUM
'
''| GENERATOR [~ ™| PARALLEL > mopuLaTor | ™ FFT ™ mask
:
;
! 4103
' 4104 4106 4108 4110 4112
'
!
cP& _ | OVERLAP AND 4115
IFFT || SCALING UNIT | —3 o\ Pot o > DD L
4118 4120
4112 416 |
SUPERFRAME TRANSMITTER
4124 MEMORY ASSEMBLY CIRCUITRY
4121 125

(57) Abstract: Methods and apparatus for constructing a pilot symbol for a communication frame transmitted in a wireless commu-
nication system, such as an OFDM system, are disclosed. In particular, the methods and apparatus generate at least one pseudo-ran-
dom noise sequence having at least a predetermined length, where the at least one pseudo-random noise sequence represents a
system configuration of a wireless system. A time domain symbol sequence is modulated with the at least one pseudo-random noise
sequence to create a timing acquisition pilot symbol. The modulated acquisition pilot symbol is further masked to a prescribed fre-
quency profile and placed in a frame for wireless transmission. Accordingly, different system configurations can be communicated
from a transmitter to a receiver with the acquisition pilot symbol modulated with correspondingly different pseudo-random noise
sequences, while affording low complexity required to process the acquisition pilot symbol and a minimum peak to average power
ratio when using QPSK modulation.
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