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The present inventions provide methods and systems for
reducing the peak to average power ratio of a multi-carrier
signal. Reducing the peak to average power ratio of a signal
ensures that amplifiers and transmitters are not saturated,
causing loss of data. Further, reducing peak to average
power ratios reduces the consumption of power during
trapsmission. Peak to average power ratios are reduced by
selecting a subset of a plurality of frequencies that make up
a multi-carrier symbol. Peak reduction signals, carried at the
subset of frequencies, are computed to reduce the PAR of the
symbol. In one embodiment, a kernel is generated that has
components in the subset of frequencies. The kemel is
adjusted to pegate one or more peaks in the multi-carrier
symbol. The adjustment of the kernel creates a subset of
signals of a plurality of signals centered at the plurality of
frequencies. Negation of the peaks may be performed itera-
tively to remove any peaks produced during prior peak
reduction operations.

ABSTRACT

6,175,551 B1 1/2001 370/210 40 Claims, 13 Drawing Sheets
210(0)-(N-1)
aam %o
QAM %\ x
> .
QAM “ﬁﬁ\...._.\\\\\\\: Inverse x(n)
R e N Kernel
e . Fourier |—= )
. . . —| Transform Engine
. . X ¢ L—"1 —
e — L] N L
QAM X 220 222
N-1
QAM

_ ARM

& 206

DOCKET

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,424,681 B1
Page 2

OTHER PUBLICATIONS

Stefan Miller, et al., “A Comparison of Peak Power Reduc-
tion Schemes for OFDM”, Nov. 1997, Globecom, pp. 1-5.
Alan Gatherer et al., “Controlling Clipping Probability in
DMT Transmission”, Nov. 1997, Askomar, pp. 578-584.
Jacky S. Chow et al., “Mitigating Clipping Noise in Multi—
Carrier Systems”, Jun. 1997, ICC, pp. 715-719.

S.H. Miiller et al., “OFDM with Reduced Peak-to~Average
Power Ratio by Optimum Combination of Partial Transmit
Sequences”, Feb. 27, 1997, Electronics Letters, vol. 33, No.
5, pp. 368—369.

M. Friese, “Multicarrier Modulation with Low Peak-to—Av-
erage Power Ratio”, Apr. 11, 1996, Electronics Letters, vol.
32, No. 8, pp. 713-714.

DOC KET

_ ARM

Denis J.G. Mestdagh, “A Method to Reduce the Probability
of Clipping in DMT-Based Transceivers™, Oct. 1996, IEEE
Trapsactions on Communications, vol. 44, No. 10, pp.
1234-1238.

D. Wulich, “Reduction of Peak to Mean Ratio of Multicar-
rier Modulation Using Cyclic Coding”, Feb. 29, 1996,
Electronics Letters, vol. 32, No. 5, pp. 432-433.

A.E. Jones et al., “Blockcoding Scheme for Reduction of
Peak to Mean Envelope Power Ratio of Multicarrier Trans-
mission Schemes”, Dec. 8, 1994, vol. 30, No. 25, pp.
2098-2099.

* cited by examiner

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jul. 23, 2002 Sheet 1 of 13 US 6,424,681 B1

[y
S
P
[&)
[ o
o
=35
o
o
— o
[
S
F\Z -
4=
o~
ORI
O
h -"—m
—~~
~
S
- N i_"_l\-
Lo
<o)
S
- 1 ,° -
2
) L
S
7—'\ ___“__m
—
<
S
'r"'\ __.,._ﬁ'
-
(42
S
1—'\ __.‘__m
o~
N
=3
'f—\ ._g_.N
—~
-
S
[y

Amplitude

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,424,681 Bl

Sheet 2 of 13

Jul. 23, 2002

U.S. Patent

2 b4

(1) swn

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

018

(ap)
epnyjdwy

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

US 6,424,681 B1

Sheet 3 of 13

Jul. 23, 2002

U.S. Patent

(¥)oLL
/
(@011
(S)ok} /
(1-N)oZ 1 (Lozt (9)ozt \ (e)ozt (1)oeL (o)ozi

(3) fouenbay N 4 % 9 4 ! ° gl 0
m .m_nw | ] i } i ! 1 i

o o o (g)oz1 (p)ozt (2)ozt

/ /

/ (Z)oLt y
oot (0)orL

spniidwy

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




