United States Patent

US006760319B1

(12) (10) Patent No.: US 6,760,319 B1
Gerten et al. 5) Date of Patent: Jul. 6, 2004
(54) FIXED FREQUENCY INTERFERENCE 5,715,295 A * 2/1998 Yamashita ................. 455/455
AVOIDANCE ENHANCEMENT 5,737,359 A * 4/1998 KOiVU .cccevverrieriennenene 375/133
5,937,002 A * 8/1999 Andersson et al. ......... 375/131
(75) Inventors: Leo Joseph Gerten, Hoffman Estates,
IL (US); Kevin Alan Harnist, . .
Arlington Heights, IL (US); Mark cited by examiner
Robert Mahoney, Schaumburg, IL.
ggjl)l’ng(:ll\l/}l; ;?;g?}}f)él}-lsa;rmke, Primary Examiner—Kenneth Vanderpuye
Assistant Examiner—Joshua Kading
(73) Assignee: Motorola, Inc., Schaumburg, IL (US)
57 ABSTRACT
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 A system and method is provided for removing channels in
U.S.C. 154(b) by 707 days. a frequency hopping scheme having strong interference or
interferers in a wireless communication system. The present
(21 Appl. No.: 09/610,022 invention employs signal strength measurements on N num-
(22) Filed: Jul. 5, 2000 ber channels of the frequency hopping scheme to determine
(51) Tt CL7 oo Ho4J 13/06 M number of channcls to be avoided. The system and/or
(52) US.CL e 370/335; 370/342; 370/441; ~ method then modifies the frequency hopping scheme to
375/132 avoid transmission over the M channels. The M channels to
(58) Field of Search ...........c.cccocooveeiiene. 370/320, 329, avoid can be communicated to wireless units involved in the
370/332, 335, 441; 375/132 communication system, so that the members of the wireless
(56) References Cited communication system can frequency hop together over the

U.S. PATENT DOCUMENTS
4,556,982 A * 12/1985 Dunn

375/224

210,

MORE
CHANNELS
TO TEST?

220,

GET NEXT CHANNEL

modified frequency hopping scheme.

7 Claims, 8 Drawing Sheets

SCAN COMPLETE

ABOVE
LEVEL ONE
THRESHOLD?

240

WAIT PREDETERMINED
TIME THEN READ
SIGNAL STRENGTH

LEVEL ONE
HRESHOLD?,

250,

ABOVE
LEVEL TWO
HRESHOLD?,

260,

PLACE
CHANNEL
ON LEVEL
ONE LIST

DOC KET

_ ARM

Marvell Semiconductor, Inc.
MediaTek Inc.
MediaTek USA. Inc.

PLACE CHANNEL ON
LEVEL TWO LIST

-

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Wwiod"WJae|ela)d0p je syJewldaljem JnoYyliM Sjusundop 3Jnod pajedijuayine pul4q

——

W d V 7

13 UOn_

7
7 HILSYNA .
/ LINN LINN -
- |anieon / \ 3I1I80M| L "Ord
\ % A Il % vz )
%@ MJHmog g¢ e -~
N.\/.\/// % VN \\\\\\\ ////
~ 4\\ \\ //
. - / 4ILSYN N
e VL LIND |
e \ AR ERRE:[o1] NN
\\\ _~ _\ // LINA fQN \
| Lnn | A T 3avsh 31180 re \ 3
31190N ! C |
% “ _ __. LINN ¥4 0¢ LINN I
e\ \ \ /
\ I ,(ow__ M.N oz )/
— /km. 2z N | LIy | ez ,
1gom| O\ ¢/ ) N \ 3 .7
Y\ Ny o/ oz -
o 8 N S/ 1z _<Z
/ \\/II """" \\\\ QN.
AN LINN 7/
N 31180W RS
/// % ,/NN \\\ 4

_— _—— —


https://www.docketalarm.com/

"Wod"Wie|el}a)d0p je syJewldalem JNoYliMm sjuswndop 14Nn0d pajedijuayine puly z m <

13 UOn_

G OIAH
0/
S
— LNINOdNOD
LNINIANSYIN
4IMOd
Lgg
.|'_Iﬂ_.|._ ¥OLVINAON3a .I._ 43LII4 41 T'_ ﬁx:‘
Top iy <zp
SAS 2
NOJD 1 o070 29 ©
NID 1 m_o;um%. g _ AMOWIN RS
NIZISTHLINAS
AININDINA J
09 . "1 X1 XY
ve- \-9¢
v/a 401V INAON .I'_ EIRICR
<os gy <05 72

WP

0z


https://www.docketalarm.com/

U.S. Patent Jul. 6, 2004 Sheet 3 of 8 US 6,760,319 B1

100~

PERFORM SERVICE
DISCOVERY

110 Ho COMMENCE
INTERFERENCE
AVOIDANCE NORMAL
CAPABLE? OPERATION

120~
CHANNEL SCAN AT END
OF TRANSMISSION

DETERMINE CHANNELS
TO BE AVOIDED

130~ ! |

COMMUNICATE CHANNELS

140~] CREATE LINK TO
TO BE AVOIDED

COMMUNICATE CHANNELS

150~
TO BE AVOIDED |

160~_ '
MODIFY HOPPING SEQUENCEI

170~ 3

USE MODIFIED HOPPING
SEQUENCE TO TRANSMIT DATA

180
UPDATE

YES «“CHANNELS TO BENNO
AVOIDED

FIG. 3
DOC KET

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



https://www.docketalarm.com/

U.S. Patent

Jul. 6, 2004 Sheet 4 of 8

200~
GET NEXT CHANNEL
215
210 MORE
CHANNELS CA I
[CHANNELS SCAN COMPLETE

220
N

READ SIGNAL STRENGTH

230

ABOVE
LEVEL ONE
THRESHOLD?

240
AN

WAIT PREDETERMINED
TIME THEN READ
SIGNAL STRENGTH

245

ABOVE
LEVEL ONE
HRESHOLD?

250

ABOVE
LEVEL TWO
HRESHOLD?

YES

DOC KET

_ ARM

255
260\\ YES
PLACE
CHANNEL 265
ON LEVEL AN NO
ONE LIST PLACE CHANNEL ON
LEVEL TWQ LIST
270
FIG. 4 SCAN COMPLETE

Find authenticated court documents without watermarks at docketalarm.com.

US 6,760,319 B1


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




