United States Patent [

O 0 00 A Y 0
US005602903A

(1] Patent Number: 5,602,903
LeBlanc et al. 451 Date of Patent: Feb. 11, 1997
[54] POSITIONING SYSTEM AND METHOD 5,097,499  3/1992 Cosentino .
5,103,459  4/1992 Gilhousen et al. .
[75] Inventors: Frederick W. LeBlanc, Arveda; 5,173,710 12/1992 Kelley et al. .
Gregory E. Wilson; Alparslan M. g;gg;éé ; iggg g"“‘me etal..
s N ong .
Uysal, both of Boulder, all of Colo. 5216429  6/1993 Nakagawa et al.
[731 Assignee: US West Technologies, Inc., Boulder, g%}g,ggg gﬁggg SD];erffg;(it Jarl .e't al.
Colo. 5221,925 6/1993 Cross .
5,223,844  6/1993 Mansell et al. .
[21] Appl. No.: 314,477 5280295 1/1994 Kelley et al. .
5,388,147  2/1995 GIIMES covcoeemrerevrererrirererrsrennenes 379/59
[22] Filed: Sep. 28, 1994
Primary Examiner—Curtis Kuntz
[51] Imt. CL® . H04Q 7/22; GO1S 3/02 Assistant Examiner—Michael B. Chemoff
[52] US.Cl .. 379/60; 379/59; 342/450; Anomgy, Agent, or Firm—Brooks & Kushman, P.C.
342/457
[58] Field of Search ............oo. 379/58, 59, 61, 1) ABSTRACT
379/45, 317, 50, 51; 342/450, 451, 452,  An improved positioning system and method for use in a
453, 454, 457, 458, 463; 370/110.1; 455/67.1, wireless communication system including a plurality of base
33.1 stations each having a corresponding coverage area. Scaled
i contour shapes are generated having minimum and maxi-
[56] References Cited mum boundaries based upon determined RF measurements
U.S. PATENT DOCUMENTS of each of the base stations. The intersections of the contour
shapes define a bounding polygon area that describes the
3,889,264  6/1975 Fletcher . position of a mobile unit in terms of minimum and maxi-
4,054,880 10/1977 Dalabakis et al. . mum error estimate. Once the bounding polygon area has
4,799,062 1/1989 Sanderford, Jr. et al. . been defined, the latitude and longitude of the center of the
4,833,480 5/1989 Palmer et al. . 1 is det ined wh ndi treet
4876738 101989 Selby . polygon area is determined whereupon corresponding stree
4888505 12/1989 Friedman . addresses may be obtained through reference to one or more
4,891,650 1/1990 Sheffer . databases.
5,043,736 8/1991 Darnell et al. .
5,055,851 10/1991 Sheffer . 19 Claims, 20 Drawing Sheets

DOCKET

_ ARM

Determining RF measurements for each of the
base stations as a scaled contour shape having
minimum and maximum boundries which is
capable of being projected on a digital

192
L

orthophotagraph

Determining which of the base stations are
neighbors ofthe mobile unit

/ 194

l

Determining where the corresponding
contours of the neighbor base stations
intersect o as 10 define a bounding palygon
area that describes the position of the mabile
unitin terms of a minimumand maximum error

196 L

estimate

Determining the center of the bounding
polygon area formed by the intersection of the
projected contours of the neighbor base

198
|

stations

Calculating the latitude and iongitude for the
center of the bounding potygon

|

‘ Determining in cooperation with a run-time
. database. the exact street addresses contained
1 withinthe hounding polygon area

202

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Feb. 11, 1997 Sheet 1 of 20 5,602,903

22

| MOBILE TELEPHONE
PUBLIC . SWITCHING CENTER
SWITCHED :
TELEPHONE l
NETWORK | CONTROL CALL
I PROCESSOR

N S

. 1 (PRIORART]

DOCKET

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



https://www.docketalarm.com/

U.S. Patent Feb. 11, 1997 Sheet 2 of 20 5,602,903

j 28 ﬁij 2
(PRIORAR7]

CENTRAL OFFICE
SWITCH

r30 fso
RPC RPCh
CALL CALL
LINE ROUTING AND o LINE ROUTING AND
SWITCHING MONITORING SWITCHING MONITORING
VOICE MESSAGES - VOICE MESSAGES
VARIOUS
TRANSPORT 24
32
AN
A = 32
L EERE R
\\\\\\\\\ NN 57
.

5 N\

1 RP4 | RPn ]

NERMKY
NN \

DOCKET

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



https://www.docketalarm.com/

U.S. Patent Feb. 11, 1997 Sheet 3 of 20 5,602,903

(e

Term Radio
Equip | Termination
Type 2 Type 2 »
Y. I
ETSH:B ! Terminal
Type 2 ! Adapter f 50
56 rgerm Radio
quip Termination
Type 1 Type 1 f 46 f 44
54 J Radio Radio Radio
Personel ! Port | Port
4% 1 Terminal T owey | "(’gg?)y —®
Term
Equip } @
Type 1 |
. ©
Term :
A Terminal
Equip !
Type 2 i Adapier
Term
Equip
Type 2
Term Data Circuit
Equip : Terminating
Type 2 Equipment

DOCKET

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



https://www.docketalarm.com/

U.S. Patent Feb. 11, 1997 Sheet 4 of 20 5,602,903

60 58 62 64
[ NN

Terminal Terminal "1 Personel Personel
Mobility _I | Mobility _‘_l_ Mability _\_ Mobility
Data-Store Controfier Controller Data-Store
(TMD) (TMC) L (PMC) (PMD)
s ol
| i
42 - | 40
A - .
Radio 38 68
Radio I~ | —1 Access System [~ | — [
Port Controller
( : ) Controller (RASC) PCS ]
(RPC) Switching | | Auxillary
Center | Services
(PSC)
@ | Interworking
I Funtions
@ (IWF)
T
L L 70
_ | 0AM&P | _ [ External
Systems Networks

72

Fy. 35

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




