A R

a2 United States Patent
Ue et al.

US006611676B2

(10) Patent No.:
5) Date of Patent:

US 6,611,676 B2
Aug. 26, 2003

(549) RADIO COMMUNICATION APPARATUS EP 0627827 12/1994
AND TRANSMISSION RATE CONTROL ;113 ;;38%; 13; }ggg
METHOD
JP 946290 2/1997
(75) Inventors: Toyoki Ue, Yokosuka (JP); Katsuhiko ;11; gg?gézé lgﬁgg;
Hiramatsu, Yokosuka (JP); Osamu 7P 1075200 3/1908
Kato, Yokosuka (JP) 1P 10502778 3/1998
. . . . P 10008431 4/1998
(73) Assignee: Matsushita Electric Industrial Co., P 10107769 4/1998
Ltd., Osaka (JP) P 10126337 5/1998
JP 11074835 3/1999
(*) Notice:  Subject to any disclaimer, the term of this WO 9604718 2/1996
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. OTHER PUBLICATIONS
An English Language abstract of JP-8—340308.
21) Appl. No.: 10/083,553
(1) Appl. No /083, An English Language abstract of JP-9-312649.
(22) Filed: Feb. 27, 2002 An article entitled “Performance of SIR-Based Transmit
: R Power Control Using Outer Loop In The Forward Link of
65 Prior Publication Dat
(65) tor Fublication Data DS-CDMA”, by F. Kikuchi et al., published in Technical
US 2002/0082039 Al Jun. 27, 2002 Report of IEICE, A-P96-148, EMCJ96-83, RCS96-162,
L MW96-188 (Feb. 1997).
Related U.S. Application Data Japanese Office Action dated Oct. 15, 2002.
(63) Continuation of application No. 09/424,843, filed as appli- English translation of Japanese Office Action.
cation No. PCT/JTP99/02077 on Apr. 19, 1997.
. . - Primary Examiner—Thanh Cong Le
(30) Foreign Application Priority Data Assis tai ¢ Fxaminer—Alan T. Gagntt
APL 17,1998 (IP) oo, 10-107300 57) ABSTRACT
(51) Int. CL7 oo H04B 7/00 .. . .
(52) US.Cl 455/69: 455/67.4; 455/63 The communication terminal apparatus measures reception
G ’ 2 quality and reports the measurement result to the base
(58) Field of Search ............ccccccce.ce. 455/522, 69, 63, station apparatus, and the base station apparatus switches the
455/67.4 S >
transmission rate based on the reported result of the recep-
(56) References Cited tion .quahty. In t.hls.wa.y, the transmission rate is sw1t.ched
starting at the point in time at which the reception quality of
U.S. PATENT DOCUMENTS the communication terminal apparatus deteriorates.
Furthermore, the transmission rate is switched so that the
3,483,676 A 171996 Mahany et al. amount of interference with others is within the allowable
(List continued on next page.) range according to the channel condition between the com-
munication terminal apparatus and base station apparatus.
FOREIGN PATENT DOCUMENTS
CA 2204057 11/1997 11 Claims, 15 Drawing Sheets
2032 2042
ANTENNA #1 RECEPTION . o] DEUODULATOR RECEPTION
7 RF CIRCUT | FHEOA SIGNAL
201 1
. A
. 205 | TRANSMISSION POWER
DUPLEAER ~7 CONTROLER
202/ w ]
TRANSHISSION N I
2 2 : SIGNAL
/
208 207 '206

CKET
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,611,676 B2

Page 2
U.S. PATENT DOCUMENTS 5,896,374 A 4/1999 Okumura et al.
5,912,921 A 6/1999 Warren et al.

5,528,593 A * 6/1996 English et al. .............. 370/391 5,920,552 A 7/1999  Allpress et al.
5,603,096 A 2/1997 Gilhousen et al. 6,034,999 A * 3/2000 Kirisawa ........c.ccc...... 375/295
5,694,391 A 12/1997 Diachina et al. 6,044,067 A 3/2000 Suzuki
5,701,294 A 12/1997 Ward et al. 6,075,974 A 6/2000 Saints et al.
5,732,334 A * 3/1998 Miyake .......cccevinnnis 330/129 6,094,428 A 7/2000 Bruckert et al.
5,751,731 A 5/1998 Raith 6,166,598 A * 12/2000 Schlueter .................... 330/127
5,822,318 A 10/1998 Tiedemann, Jr. et al. 6,175,557 B1 1/2001 Diachina et al.
5,825,761 A 10/1998 Tanaka et al. 6,310,868 B2 * 10/2001 Uebayashi et al. ......... 370/335

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Aug. 26, 2003 Sheet 1 of 15 US 6,611,676 B2
1032 1042 1052
ANTENNA 41 0 o AECZPTION
‘ — TN ewonuLeToR | sepapuon DATA
RF CIRCUIT
101 ‘
o TRANSMISSION
—— DUPLERER 108 _|rate SWITCHING
102/ < CONTROLLER
Y
L_|TRANSHISSION TRANSHISSION TRANSMI
won [ OUTR ) o [0 g
2109 21 08 2 107
203 204
/ )
ANTENNA #1 RECEPTION RECERTION
oF AU > DEVODULATOR -
Qq FU ' SIGNAL
N 205 [SRVEASUREMENT
| UL e ‘=
202/ <~ J
TRA _ -
RN e WODULATOR [+ MLTPLEER [ TRANSHISSON
] ) ) SIGNAL
208 207 206

FlG.

DOC KET

_ ARM

2

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Aug. 26, 2003 Sheet 2 of 15 US 6,611,676 B2

5301 303
KNOWN PATTERN COMPLEX POWER
COMPONENT OF ©——>| MULTIPLICATION [—tMEASURENENT|—»0 _DESRED SIGAL
RECEPTION SIGNAL CIRCUIT CIRCUIT - OWER
COMPLEX
CONJUGATING |- 202
CIRCUIT
KNOWN PATTERN
404
;
INTERFERENGE
POWERNOISE POWER
MEASUREIENT CRCUT
'-* KNOWN PATTERN
COMPONENT OF RECEPTION
(401 } oKL (405
v
KNOWN PATTERN COMPLEX f DESIRED POWER RATIO SIGNAL - TO -
COMPONENT OF o——1 WULTIPLIGATION F—e——{ MEASURENENT ! CALCULATING |0 INTERFERENCE PLUS
RECEPTION SIGNAL CROUT CRCUT CRCUT NOISE RATIO
A
403
COMPLEX CONGATING | 402
CIRCUIT ~
KNOWN PATTERN

FlG. 4

DOCKET

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



https://www.docketalarm.com/

U.S. Patent Aug. 26, 2003 Sheet 3 of 15 US 6,611,676 B2

F1G. 5

Q T ch INTERFERENCE SIGNAL RECEPTION
‘ Oo?oO POWER PLUS NOISE POWER

0

% DESIRED SIGNAL RECEPTION POWER

= ] —ch
FlG. 6
PILOT N CONTROL
SYMBOL MESSAGE INFORMATION
FIG. 7
S%S& FLAG MESSAGE

(a) WHEN FLAG = MESSAGE

PILOT

QYMBOL FLAG] CONTROL INFORMATION

(b) WHEN FLAG = CONTROL INFORMATION

DOCKET

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



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




