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Turning on and off GPS to conserve
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206 patent’s system:

Parameters used to make determinations on the controlling of power

210 37. A method of acquiring a position on a mobile wireless
230 240 communication device for a wireless communications net-

212 work, said mobile wireless communication device possess-
/ / ing wireless communications capability for said wireless

214 Neural Network predicted communications network and an embedded GPS module for

. GPS capability, said GPS referring to GPS-based tech-
usedto predict period of niques, said method comprising:

/ nexttime to power-up determining when said embedded GPS module should be

Last GPS Error

216

Current Power-Up Time powered on, said embedded GPS module then being

power on GPS phase P, powered on,

device said when said embedded GPS module should be powered
on being dependent on at least one of a current radio
/ position and a position error of said mobile device
determined from the wireless communications network,
said wireless communications network being different

from said GPS.
38. The method according to claim 37, wherein said
powered on comprises said module powering up from a
low-power mode such as a TricklePower power-down mode.

39. The method according to claim 37. wherein said
determining when said embedded GPS module should be

Reissued claims not limited to, e.g., the o o
“neural network” adaptive prediction techniques

218

Was Last Target Achieved?

220

/[ L L L

Current Radio Position and Error

{Cramer-Rao Bound)

FIG. 2 (Amended)

Ex-1001 at Fig. 2 (annotated)
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® Qverview of the Prior Art
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157] ABSTRACT

Aspects of global positioning sysiem (GPS) iechnology and
cellular technology are combined in order (o provide an
effective and cfficient position loc: m. In a first
aspect of the nvention, a cellular network 1s uulized 10
collect differential GPS ermor correction data, which is
forwarded to a mobile terminal over the cellular network.
The mobile terminal receives this data, along with GPS
pseudoranges using a GPS receiver, and caleulates its posi-
tion using this information. According io a second aspect,
‘when the requisite number of GP! tellites arc not in view
of the mobile terminal, then a GPS pseudosatellite signal,
broadcast from a base station of the cellular network, i
received by the mobile terminal and processed as a substi-
tute for the missing GPS satellite signal. A third aspeet
involves caleulating position using GPS when the requisite
number of GPS satellites are in view of a GPS receiver, but
‘when the requisite number of GPS satellites are nol in view
of the GPS receiver, then position is calculated using the

back into view of the GPS receiver,
then position ain calculated using GPS. A fourth ecl
involves using cellular signals already being transmitted
from base stations 10 terminals in a cellular network 1o
calculate a round trip delay, from which a distance calcula-
tion between the base station and the terminal can be made.
This distance calculation substitutes for a missing GPS
satellite signal.

17 Claims, 11 Drawing Sheets

SPEAKER

[57] ABSTRACT

Aspects of global positioning system (GPS) technology and
cellular technology are combined in order to provide an
effective and efficient position location system. In a first
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Watters uses both GPS and cellular infrastructure

to determine position, errors, and power on GPS

FIG. 12
FIG. 10
FIRST
1000 BASE |1030 BASE |>-1035 FIX [~1200
A\ STATION ~ STATION *
F
~. 1005 GPS RECEIVER
ggﬁﬁgﬁ TURNED OFF 1210
GPS
PROC| | 1020 1(3,15 Y
CALCULATE
| CENTRAL »| POSITIONUSING  |~1220
| PROCESSOR CELLULAR
MOBILE
CELLULAR  [>-1010 v
PORTION REQUISITE
CELLULAR ~1230
GELLPOS] | e oasE T 1040 YES SIGNALS?
STATION + NO
« TURN ON GPS
RECEIVER - 1240
+ CALCULATE POSITION
USING GPS
. L . Ex-1005 at Figs. 10 and 12, cited at Pet. (Paper 1) at 13, 14
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57 ABSTRACT

A posilioning apparatus for delermining a present position of
a mobile station by using radio waves coming from a
plurality of base stations arranged within a communication
arca 18 provided. The positioning apparatus receives the
i yming from the plurality o

ion signals correspor

21)  Appl. No 10/083,292
@1 Apel. No T ratus. further derive
(22) Filed: Feb. 27, 2002 coming from the r
mined propagation es. Then, the present position of the
(30) Forcign Application Priority Data mobile station is determined by performing positioning
aperation using the derived propagation ranges of the direct
Feb. 27, 2000 (IP) oo 200151476 waves
n
\,
\ 1
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19 20 21 }*‘ Dd 5 D 23
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4 H 1]
{ Srx 2 "\--CODEn:
H \
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SEQUENCE GENERATOR e | opgy
26 21
§ !
ROLL-OFF SPREADING
mrer [T unIT Dtx
i » F—\.CODEu
Mx
i SPREAD CODE CHtx
SEQUENCE GENERATOR

In the foregoing positioning apparatus, method,
and system [or determining the present position of a mobile
station by using radio waves coming from the mobile station
to a plurality of base stations, positioning means for deter-
mining the present position of the mobile station by using
the GPS are provided on the mobile-station side, so as to
swilch to the positioning by the GPS positioning means 1n
cases where the result of the positioning based on the
communication waves among the base stations and the
mobile station exceeds a predetermined positioning error.

Demonstrative Exhibit Not

Evidence

Ex-1006 at Cover, 936
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Nohara uses both GPS and cellular infrastructure

to determine position, errors, and power on GPS

START

[ SET BASE-STATION |\_'sm20 FIG.23

POSITIONING MODE

1
IﬁmmE PRESENT POSITION (o, vo) |-_g 1022

OF MOBILE STATION 1024
FIG.22 1S POSTTIONING ERROR FDOP
CORRESPONDING TO PRESENT POSITION-NO 510\26
] xp. yp) SMALLER TSS: SET VALUE? | sHow PosiTioninG GonbrTion]
ANTg Y?kANT 10
36 11 \ 12 13 14 $1030 INSTRUGTION TO
{ § { § q ¢ CONTINUE 2
1S BATTERY POWER SUPPLY
GPS RECEIVING| | TRANSMITTING/RECEIVING ME’Z’;’:&E " GZ&?}T%SG DIRECT WAVE <5,_,FF,G,ENT A PP e N0 $1036
UNIT UNIT T DETECTING OF CHARGE ? / SHOW CONDITION OF
UNI UNIT UNIT YES REMAINING AMOUNT OF CHARG!
18
¢ 51038
SRg S 0\32 INSTRUCTION TO
ONTINUE 2
CONTROL UNIT I SET GPS POSITIONING MODE___|
~-Vcec {
37 15 16 17 DETERMINE PRESENT POSITION
5 Sjli § § S l (xp, yp) OF MOBILE STATION S1034

SUPPLY UNIT NAVI-INFORMATION FROM USERS E
2

D(ON/OFF) TVES
TRANSMIT NAVI-INFORMATION | {052
REQUESTING INFORMATION, INFORMATION
ON PRESENT POSITION (xp, yp)
TO BASE STATION

BATTERY -——‘—-ﬂ $1050
OPERATING
POWER DISPLAY UNIT 'STORING UNIT ANY RETRIEVAL REQUEST FOR NO
TC >/—

CONTAINING NAVI-INFORMATION

'

ACQUIRE NAVI-INFORMATION, .S1056
DISPLAY ON-SCREEN

l RECEIVE DISTRIBUTION WAVES |-\,,S1054

Ex-1006 at Figs. 22 and 23, cited at Pet. (Paper 1) at 16, 17
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“at least one of a current radio position

and a position error of said mobile device”

37. A method of acquiring a position on a mobile wireless Petition:

communication device for a wireless communications net- In the underlying litigation, Patent Owner argues that this term should be

work, said mobile wireless communication device possess-
ing wireless communications capability for said wireless
communications network and an embedded GPS module for

GPS capability, said GPS referring to GPS-based tech-
niques, said method comprising: position” or “position error.” See Ex-1021, 0004. In the context of the surrounding

mterpreted “disjunctively,” such that “at least one of a current radio position and a

position error of said mobile device” means at least one of either “current radio

determining when said embedded GPS module should be
powered on, said embedded GPS module then being

claim language, such as Claim 37’s recitation of “said embedded GPS module

powere d on, should be powered on being dependent on at least one of a current radio position
said when said embedded (GPS module should be powered
on being dependent on at least one of a current radio
position and a position error of said mobile device
determined from the wireless communications network,
said wireless communications network being different position error.
from said GPS.

and a position error of said mobile device,” a disjunctive interpretation means that

the GPS’s power on state can depend on either quantity: current radio position or

Both the “conjunctive” and “disjunctive” view are addressed in Petition

Demonstrative Exhibit Not Evidence ECo0LatCL 37 Fet tpaper Dot Ll
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“at least one of a current radio position

and a position error of said mobile device”

37. A method of acquiring a position on a mobile wireless
communication device for a wireless communications net-
work, said mobile wireless communication device possess-
ing wireless communications capability for said wireless
communications network and an embedded GPS module for
GPS capability, said GPS referring to GPS-based tech-
niques, said method comprising:

determining when said embedded GPS module should be

powered on, said embedded GPS module then being
powered on,

said when said embedded GPS module should be powered according to the “disjunctive” interpretation provided by the Petition.

on being dependent on at least one of a current radio
position and a position error of said mobile device
determined from the wireless communications network,
said wireless communications network being different
from said GPS.

Patent Owner Response:

B. Claims 37, 40, and 43: “at least one of a current radio position and a
position error of said mobile device”

Petitioner argues that this term may be interpreted “disjunctively” or

“conjunctively.” Pet. at 11-12. Patent Owner believes this term should be interpreted

Patent Owner adopts the “disjunctive” view:
only one of “position” or “position error” is required

. "o . Ex-1001 at Cl. 37; POR (P 11) at 15
Demonstrative Exhibit Not Evidence et (Paper 11) at 15
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No dispute as to the “means” terms

&L Function | Corresponding Structure

“determining when said embedded GPS  CPU or other processing unit

module should be powered on, said programmed with a thresholding
embedded GPS module then being algorithm to determine when to power
powered on dependent on at least one on said embedded GPS module based
of a current radio position and a position on comparing at least one of a position
error of said mobile device determined and position error to one or more

from the wireless communications thresholds, and equivalents

network, said wireless communications

network being different from said GPS”

Patent Owner Response: A. Claim 40: “means for determining when said embedded GPS module
should be powered on, said embedded GPS module then being powered
on dependent on at least one of a current radio position and a position
error of said mobile device determined from the wireless communications

network, said wireless communications network being different from
said GPS”

Patent Owner does not dispute Petitioners’ identified recited function and

corresponding structure for this term. Pet. at 8-11.

: NG : Petition (Paper 1) as 10-11; POR (Paper 11) at 15
Demonstrative Exhibit Not Evidence (Paper 1) (Paper 11) at 15
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Patent Owner proposes to also construe: “a position error of said mobile

device determined from the wireless communications network”

37. A method of acquiring a position on a mobile wireless
communication device for a wireless communications net-
work, said mobile wireless communication device possess-
ing wireless communications capability for said wireless
communications network and an embedded GPS module for
GPS capability, said GPS referring to GPS-based tech-
niques, said method comprising:

determining when said embedded GPS module should be

powered on, said embedded GPS module then being
powered on,

said when said embedded GPS module should be powered

on being dependent on at least one of a current radio
position and a position error of said mobile device
determined from the wireless communications network,
said wireless communications network being different
from said GPS.

Patent Owner Response:

Patent owner believes the term “position error” should be given its plain an

ordinary meaning, that is a measurement of error measured in units of distance. The

% %k %k

Claims 37, 40, and 43 also require that position error 1s “determined from the
wireless communications network.” A POSITA would understand that such a

determination involves a calculation of the position error. /d. at §24. And that a mere

Demonstrative Exhibit Not Evidence

Ex-1001 at Cl. 37; POR (Paper 11) at 15-16
16
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“Position error” is broad enough to include specification example

Petitioner Reply:

claims. Nevertheless, Petitioner generally agrees that a “position error” is at least

broad enough to include “error between the predicted position of the mobile device

’206 Patent:

p . . ; e § . and that of the actual position.” Ex-1042 12. This does not, however, support
I'he embodiments of the invention involve the determi-
‘| hat 10-11 of lhc crror bclw‘ccn the predlC-lL.’d position of ‘hc PO’s position that a “position error” mirst include “a measurement” or that 1t be
mobile device and that of the actual position reported by 1ts
GPS. Given a past history of N reported positions, prediction “measured in units of distance.” Indeed, there is no basis to read the claims so

narrowly. The phrase “measurement of error measured in units of distance”

appears nowhere in the intrinsic record. Moreover, the word “distance” is not

Demonstrative Exhibit Not Evidence Ex2001at6:33 37 Reply (Paper 1) ot 2

Petitioner Exhibit 1044, Page 17 of 66



No basis to limit “position error” as Patent Owner proposes

@ Position error may be determined in any number of ways, not limited to specific
measurements or calculations
= statistics (e.g. error bars, histograms, distribution models)
= estimates/approximations
= characterizations (good/bad, high/low)
= See, e.g., Pullen Deposition, Ex-1043, 24:5-28:2, 37:4-38:4
@ Position error is not limited to particular units
= Meters
= Agular units (degrees, radians)
= Geographic coordinates (lat/long)
= See, e.g., Pullen Deposition, Ex-1043, 33:2-35:9
@ Position error is not limited to being expressed or calculated with distance
= Percentage
= Confidence level
= See, e.g., Pullen Deposition, Ex-1043, 108:12-110:2

Demonstrative Exhibit Not Evidence

18
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No need to construe the “position error” term

to resolve the patentability issues

@ Under the “disjunctive” view, the claim is met by using
only “position” without also using “position error”

= Taught as explained in Ground 1, based on Watters alone

@ Both Waters and Nohara teach or suggest a “position
error” with units of distance, so the proposed
construction does not avoid the prior art in any event

Demonstrative Exhibit Not Evidence

Petitioner Exhibit 1044, Page 19 of 66



The prior art teaches the claims

under any of the advanced constructions

Claim Term Watters Nohara Watters+Nohara
“position” used to

power on GPS v

“position error” used «
to power on GPS v v

specific “position

error” calculation

used to power on v

GPS, under PO’s
proposed construction

Green checkmark indicates independent teachings sufficient to invalidate claims

Demonstrative Exhibit Not Evidence 5
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Watters’ use of current radio position to turn on GPS:

Step 1 — GPS first fix

FIG. 12 The alternative approach is shown in FIG. 12. At block
| 1200, a first fix is calculated. Then, at block 1210, the GPS
FIRST / receiver 1s turned off, and at block 1220, position is calcu-
: FIX [>1200 : lated using the cellular network infrastructure. At block
R 1230, a determination is made whether the requisite number

; of signals in the cellular network infrastructure are available

GPS RECEIVER for calculating position (e.g., three signals in the TDOA
TURNED OFF ~1210 approach). If so, then block 1220 is repeated. If not, then at
block 1240, the GPS receiver is turned on and the position

+ is calculated using GPS. Thereafter, the process is repeated

CALCULATE starting at block 1210. Alternative inquiries at block 1230
POSITION USING  |~1220 include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mabile

+ terminal has moved since the last GPS update. If a prede-
termined amount of time has passed, such as two minutes, or

EIEE?HIJ?.EE 1930 the mobile terminal has moved a predetermined distance,

YES SIGNALS? such as 100 meters, then a GPS update would be called for

and the process proceeds to block 1240. Of course, the rate

+ NO at which GPS updates are needed will depend on the

* TURN ON GPS conditions under which the mobile is operating, with less

RECEIVER -~ 1240 frequent undates needed if the mobile terminal is in an area

* CALCULATE POSITION where the cellular network infrastructure signals are known
USING GPS to be of good accuracy.

Ex-1005 at Fig. 12, 22:47-23:2
22

Demonstrative Exhibit Not Evidence
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Watters’ use of current radio position to turn on GPS:

Step 2 — GPS turned off

FIG. 12 The alternative approach is shown in FIG. 12. At block

1200, a first fix is calculated. Then, at block 1210, the GPS

FIRST receiver 1s turned off, and at block 1220, position is calcu-

FIx [>1200 lated using the cellular network infrastructure. At block

/ 1230, a determination is made whether the requisite number

sussusnauununaWasunnns srannnn, / of signals in the cellular network infrastructure are available

GPS RECEIVER _/ for calculating position (e.g., three signals in the TDOA

: TURNED OFF ~1210: approach). If so, then block 1220 is repeated. If not, then at

block 1240, the GPS receiver is turned on and the position

*' is calculated using GPS. Thereafter, the process is repeated

CALCULATE starting at block 1210. Alternative inquiries at block 1230

POSITION USING  |~1220 include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mabile

+ terminal has moved since the last GPS update. If a prede-

termined amount of time has passed, such as two minutes, or

EIEE?HIJ?.EE 1930 the mobile terminal has moved a predetermined distance,

YES SIGNALS? such as 100 meters, then a GPS update would be called for

and the process proceeds to block 1240. Of course, the rate

+ NO at which GPS updates are needed will depend on the

* TURN ON GPS conditions under which the mobile is operating, with less

RECEIVER -~ 1240 frequent undates needed if the mobile terminal is in an area

* CALCULATE POSITION where the cellular network infrastructure signals are known
USING GPS to be of good accuracy.

Demonstrative Exhibit Not Evidence Pl athle. 12, 2247232
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Watters’ use of current radio position to turn on GPS:

Step 3 — Current radio position determined

FIG. 12 The alternative approach is shown in FIG. 12. At block

1200, a first fix is calculated. Then, at block 1210, the GPS

FIRST receiver is turned off, and at block 1220, position is calcu-

FIx [>1200 / lated using the cellular network infrastructure. At block

1230, a determination is made whether the requisite number

+ Y of signals in the cellular network infrastructure are available

GPS RECEIVER for calculating position (e.g., three signals in the TDOA

TURNED OFF ~1210 approach). If so, then block 1220 is repeated. If not, then at

block 1240, the GPS receiver is turned on and the position

* is calculated using GPS. Thereafter, the process is repeated

CALCULATE / starting at block 1210. Alternative inquiries at block 1230

- POSITION USING ~ |~1220: include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mabile

*- terminal has moved since the last GPS update. If a prede-

SITE termined amount of time has passed, such as two minutes, or

EIEE?HIJLAR 1930 the mobile terminal has moved a predetermined distance,

YES SIGNALS? such as 100 meters, then a GPS update would be called for

and the process proceeds to block 1240. Of course, the rate

+ NO at which GPS updates are needed will depend on the

* TURN ON GPS conditions under which the mobile is operating, with less

RECEIVER -~ 1240 frequent undates needed if the mobile terminal is in an area

' CALCL‘JJSL&EE&(PSSWDN where the cellular network infrastructure signals are known
to be of good accuracy.

Ex-1005 at Fig. 12, 22:47-23:2
24

Demonstrative Exhibit Not Evidence
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Watters’ use of current radio position to turn on GPS:

Step 3 — Current radio position determined

FIG. 12

FIRST
Fix [~1200

v ¥

GPS RECEIVER
TURNED OFF

CALCULATE
POSITION USING
CELLULAR

e s

REQUISITE
CELLULAR
YES SIGNALS?

y NO

* TURN ON GPS
RECEIVER
+ CALCULATE POSITION
USING GPS

Current Radio Position

1240

/\

Demonstrative Exhibit Not Evidence

BASE STATIO

310~

FlG. 3

PORTABLE
320

.
2

= =
_________

TYPICAL URBAN STREET PATTERN
300

Ex-1005 at Figs. 3 and 12, 22:47-23:2

25
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Watters’ use of current radio position to turn on GPS:

Step 4 - Alternative inquiry: How far has the device travelled since first fix?

FIG. 12 The alternative approach is shown in FIG. 12. At block

1200, a first fix is calculated. Then, at block 1210, the GPS

FIRST receiver 1s turned off, and at block 1220, position is calcu-

FIx [>1200 lated using the cellular network infrastructure. At block

1230, a determination is made whether the requisite number

+ Y of signals in the cellular network infrastructure are available

GPS RECEIVER for calculating position (e.g., three signals in the TDOA

TURNED OFF ~1210 approach). If so, then block 1220 is repeated. If not, then at

block 1240, the GPS receiver is turned on and the position

+ is calculated using GPS. Thereafter, the process is repeated

CALCULATE starting at block 1210. Alternative inquiries at block 1230

POSITION USING  |~1220 include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mobile

& // terminal has moved since the last GPS update. If a prede-

e e T . termined amount of time has passed, such as two minutes, or

: EIEE?HIJ?.EE 1930 -A// the mobile terminal has moved a predetermined distance,

SIGNALS? such as 100 meters, then a GPS update would be called for

FTTTTTTTTTIT ; [T e : and the process proceeds to block 1240. Of course, the rate

at which GPS updates are needed will depend on the

* TURN ON GPS conditions under which the mobile is operating, with less

RECEIVER -~ 1240 frequent undates needed if the mobile terminal is in an area

* CALCULATE POSITION where the cellular network infrastructure signals are known
USING GPS to be of good accuracy.

. . . Ex-1005 at Fig. 12, 22:47-23:2
Demonstrative Exhibit Not Evidence 5%
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Watters’ use of current radio position to turn on GPS:

Step 5 — Alternative inquiry: 100-meter threshold exceeded so turn on GPS

FIG. 12 The alternative approach is shown in FIG. 12. At block

1200, a first fix is calculated. Then, at block 1210, the GPS

FIRST receiver 1s turned off, and at block 1220, position is calcu-

FIx [>1200 lated using the cellular network infrastructure. At block

1230, a determination is made whether the requisite number

+ Y of signals in the cellular network infrastructure are available

GPS RECEIVER for calculating position (e.g., three signals in the TDOA

TURNED OFF ~1210 approach). If so, then block 1220 is repeated. If not, then at

block 1240, the GPS receiver is turned on and the position

+ is calculated using GPS. Thereafter, the process is repeated

CALCULATE starting at block 1210. Alternative inquiries at block 1230

POSITION USING  |~1220 include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mabile

+ terminal has moved since the last GPS update. If a prede-

SITE termined amount of time has passed, such as two minutes, or

EIEE?HIJLAR 1930 the mobile terminal has moved a predetermined distance,

YES SIGNALS? such as 100 meters, then a GPS update would be called for

~” and the process proceeds to block 1240. Of course, the rate

.............. NO / at which GPS updates are needed will depend on the

* TURN ON GPS : conditions under which the mobile is operating, with less

: RECEIVER - 1240 / frequent undates needed if the mobile terminal is in an area

g CALCL‘JJSL&EE&(PSSWDN where the cellular network infrastructure signals are known
. . to be of good accuracy.

. . . Ex-1005 at Fig. 12, 22:47-23:2
Demonstrative Exhibit Not Evidence .
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Watters’ use of current radio position to turn on GPS:

Determining whether the mobile terminal has moved 100 meters

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS

receiver ‘is turned off, and at blockl1220, position is calcu- Petitioner’s Expert, Mr. Andrews:
lated using the cellular network infrastructure. At block
1230, a determination is made whether the requisite number position of the device determined by the cellular network. Watters explains that

of signals in the cellular network infrastructure are available
for calculating position (e.g., three signals in the TDOA
approach). If so, then block 1220 is repeated. If not, then at
block 1240, the GPS receiver is turned on and the position

GPS is used “[i]f a predetermined amount of time has passed, such as two minutes,

or the mobile terminal has moved a predetermined distance, such as 100

is Ca.lcum[ed using GPS. Therea.fter,. the PLOCEsSs is repeated meters[.]” Id., 22:61-63. Similarly, determining the travel distance of a device is
starting at block 1210. Alternative inquiries at block 1230

include determining how long (in time) it has been since the done by comparing the starting position (based on GPS) and the current position
last GPS update and/or how far (in space) the mobile

terminal has moved since the last GPS update. If a prede— (based on cellular). Thus, Watters compares the current radio position determined

termined amount of time has passed, such as two minutes, or
the mobile terminal has moved a predetermined distance,
such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

from cellular sources using TOA to the previous GPS fix and, if that distance

exceeds a threshold (e.g., 100 meters), turns the GPS back on to obtain a new fix.

. - . Ex-1005 at 22:47-23:2; Ex-1002 108
Demonstrative Exhibit Not Evidence 2
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Watters’ use of current radio position to turn on GPS:

Determining whether the mobile terminal has moved 100 meters

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS
receiver .is turned off, and at blockl1220, position is calcu- Patent Owner’s Expert, Dr. Pullen:
lated using the cellular network infrastructure. At block
1230, a determination is made whether the requisite number
of signals in the cellular network infrastructure are available . . . ..
for calculating position (c.g., three signals in the TDOA Q: One way to determine the difference between a position
approach). If so, then block 1220 is repeated. If not, then at calculated at Block 1220 using cellular and a first fix

block 1240, the GPS receiver is turned on and the position calculated at Block 1200 using GPS would be simple
is calculated using GPS. Thereafter, the process is repeated subtraction: richt?

starting at block 1210. Alternative inquiries at block 1230 > Teht:
include determining how long (in time) it has been since the . o
last GPS update and/or how far (in space) the mobile A. Subtracting the cellular position at 1220 from the cellular --
terminal has moved since the last GPS update. If a prede- from the GPS -- in this case, the assumed GPS position at 1210

B oS haSpasiedi Sk A s 2 -- would give you an estimate of the distance between the two
the mobile terminal has moved a predetermined distance, ..
fixes, the two positions.

such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

. - . Ex-1005 at 22:47-23:2; Ex-1043 at 55:10-18
Demonstrative Exhibit Not Evidence 5
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Watters’ use of current radio position to turn on GPS:

Determining whether the mobile terminal has moved 100 meters

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS
receiver 1s turmned off, and at block 1220, position is calcu- Patent Owner’s Expert, Dr. Pullen:
lated using the cellular network infrastructure. At block
1230, a determination is made whether the requisite number
of signals in the cellular network infrastructure are available
for calculating position (e.g., three signals in the TDOA

approach). If so, then block 1220 is repeated. If not, then at Q. The method we just described of subtracting the GPS
block 1240, the GPS receiver is turned on and the position location from the location determined by cellular could be used
is calculated using GPS. Thereafter, the process is repeated to determine how far in space the mobile terminal has moved

starting at block 1210. Alternative inquiries at block 1230
include determining how long (in time) it has been since the
last GPS update and/or how far (in space) the mobile
terminal has moved since the last GPS update. If a prede-
termined amount of time has passed, such as two minutes, or
the mobile terminal has moved a predetermined distance,
such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

since the last GPS update?

A. Yes. It would be an estimate of that distance.

. - . Ex-1005 at 22:47-23:2; Ex-1043 at 57:8-14
Demonstrative Exhibit Not Evidence 5
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Patent Owner’s argument that there are many ways

to calculate distance does not lessen obviousness

Patent Owner Surreply:

Petitioners argue that use of position 1s obvious to calculate distance. Reply at

8. However, as explamned in Patent Owner’s response and by Patent Owner’s expert,

Dr. Pullen, there are many ways to calculate a distance, such as measuring doppler
shifts of signals or using internal accelerometer data. Ex. 2001 933-37. These
methods each have their own advantages compared to using ““a current radio position

.. . determined from the wireless communications network.” For example, Doppler

That there are many obvious ways to calculate distance known to a POSITA
does not diminish Watters’ teachings

. "o . Ex-1001 at Cl. 37; S ly (P 15) at 3-4
Demonstrative Exhibit Not Evidence — urreply (Paper 15) at 3-4
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Watters alone teaches the claims

with its use of position to turn on GPS

Claim Term Watters Nohara Watters+Nohara
“position” used to
power on GPS
“position error” used «
to power on GPS v v

specific “position

error” calculation

used to power on v
GPS, under PO’s

proposed construction

Watters alone satisfies the claims based on its use of a current radio position
without needing to reach any of the other arguments or grounds

Demonstrative Exhibit Not Evidence 5
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Watters’ use of position error to turn on GPS:

Stp 6 — Additional teaching: update frequency based on signal “accuracy”

FIG. 12 The alternative approach is shown in FIG. 12. At block

1200, a first fix is calculated. Then, at block 1210, the GPS

FIRST receiver 1s turned off, and at block 1220, position is calcu-

FIx [>1200 lated using the cellular network infrastructure. At block

1230, a determination is made whether the requisite number

+ Y of signals in the cellular network infrastructure are available

GPS RECEIVER for calculating position (e.g., three signals in the TDOA

TURNED OFF ~1210 approach). If so, then block 1220 is repeated. If not, then at

block 1240, the GPS receiver is turned on and the position

+ is calculated using GPS. Thereafter, the process is repeated

CALCULATE starting at block 1210. Alternative inquiries at block 1230

POSITION USING  |~1220 include determining how long (in time) it has been since the

CELLULAR last GPS update and/or how far (in space) the mabile

+ terminal has moved since the last GPS update. If a prede-

termined amount of time has passed, such as two minutes, or

EIEE?HIJ?.EE 1930 the mobile terminal has moved a predetermined distance,

YES SIGNALS? such as 100 meters, then a GPS update would be called for

and the process proceeds to block 1240. Of course, the rate

PHCLLIETTINT £ N . at which GPS updates are needed will depend on the

: * TURN ON GPS : — conditions under which the mobile is operating, with less

RECEIVER . 1240 // freauent undates needed if the mobile terminal 1s in an area

g CALCULATE POSITION where the cellular network infrastructure signals are known
USING GPS to be of good accuracy.

Ex-1005 at Fig. 12, 22:47-23:2
33

Demonstrative Exhibit Not Evidence
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Watters’ use of position error to turn on GPS:

Multi-path signal propagation errors cause positional inaccuracy

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS
receiver 1s turmed off, and at block 1220, position is calcu-
lated using the cellular network infrastructure. At block
1230, a determination is made whether the requisite number
of signals in the cellular network infrastructure are available
for calculating position (e.g., three signals in the TDOA
approach). If so, then block 1220 is repeated. If not, then at
block 1240, the GPS receiver is turned on and the position
is calculated using GPS. Thereafier, the process is repeated
starting at block 1210. Alternative inquiries at block 1230
include determining how long (in time) it has been since the
last GPS update and/or how far (in space) the mobile
terminal has moved since the last GPS update. If a prede-
termined amount of time has passed, such as two minutes, or
the mobile terminal has moved a predetermined distance,
such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

Demonstrative Exhibit Not Evidence

However, problems exist with using these two methods
for determining location. One Significant problem results
from multi-path errors. Such errors result from changes in
the transmission path of the signal that the mobile terminal
receives from the base station. For example, when the user
of the mobile terminal goes around a corner, the mobile
terminal may receive a new signal from the base station that
has followed a completely different transmission path com-
pared to the old signal that the mobile terminal was previ-
ously receiving before the user turned the corner. Therefore,
the distance traveled by the signal will likely differ. This
causes a change in time measurement by the mobile terminal
that does not accurately represent the actual distance change
of the mobile terminal from the base station, thereby ren-
dering an_inaccurate location determination by the mobile
terminal.

Multipath propagation causes error between
calculated position and actual position

Ex-1005 at 22:47-23:2, 5:64-6:12
34
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Watters’ use of position error to turn on GPS:

Watters teaches multipath propagation errors of about 150 meters

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS
receiver 1s turmed off, and at block 1220, position is calcu-
lated using the cellular network infrastructure. At block
1230, a determination is made whether the requisite number
of signals in the cellular network infrastructure are available

for calculating position (e.g., three signals in the TDOA ]

approach). If so, then block 1220 is repeated. If not, then at However, errors are present in the above position
block 1240, the GPS receiver is turned on and the position estimate, largely due to the terminal’s internal delays and
is calculated using GPS. Thereafier, the process is repeated multi-path propagation. While the uncertainty is generally
starting at block 1210. Alternative inquiries at block 1230 less than 1 microsecond, this translates into an uncertainty in
include determining how long (in time) it has been since the distance of about 150 meters.

last GPS update and/or how far (in space) the mobile

terminal has moved since the last GPS update. If a prede-
termined amount of time has passed, such as two minutes, or
the mobile terminal has moved a predetermined distance,
such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freaquent undates needed if the mobile terminal is in an area Watters teaches pOSition errors expressed in

where the cellular network infrastructure signals are known

to be of good accuracy. units of distance

Ex-1005 at 22:47-23:2, 25:3-7
35

Demonstrative Exhibit Not Evidence
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Watters’ use of position error to turn on GPS:

A POSITA would have understood Watters’ position error teachings

The alternative approach is shown in FIG. 12. At block
1200, a first fix is calculated. Then, at block 1210, the GPS Petitioner’s Expert, Mr. Andrews:
receiver 1s turmed off, and at block 1220, position is calcu-
lated using the cellular network infrastructure. At block 111. Moreover a signal with “good accuracy” leads to low positioning
1230, a determination is made whether the requisite number
of signals in the cellular network infrastructure are available
for calculating position (e.g., three signals in the TDOA
approach). If so, then block 1220 is repeated. If not, then at

errors, while a signal of “poor accuracy” leads to relatively larger positioning
I

errors. Specifically, a weak signal may indicate a multipath propagation, which

block 1240, the GPS receiver is turned on and the position would result in higher positioning errors in a TOA calculation. As I explain in my
is calculated using GPS. Thereafier, the process is repeated
starting at block 1210. Alternative inquiries at block 1230 technology background, 1960-63, multipath propagation was well-known signal

include determining how long (in time) it has been since the

last GPS update and/or how far (in space) the mobile propagation problem. For example, I discuss Ex-1030, which describes that
st GPS g in spa )|

term%nal has moved since the last GPS update. If_a prede- multipath delays often result in resolution of the time of arrival being ambiguous
termined amount of time has passed, such as two minutes, or
the mobile terminal has moved a predetermined distance, and lead to poor accuracy. Watters’s “more frequent updates” thus would have

such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

been implemented when signals were of lower accuracy, resulting in

correspondingly larger positioning errors. For example, a positional error caused

Ex-1005 at 22:47-23:2; Ex-1002 9111
36

Demonstrative Exhibit Not Evidence
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Patent Owner against Watters’ specific teaching

Patent Owner Surreply:

Watters does not teach “accounting for multipath position errors by requiring more

or less frequent updates depending on whether the signals have ‘good accuracy’ as

\

argued by Petitioners. Reply at 13. All Watters teaches 1s that error exists and tlﬁ

some “signals™ have better accuracy than other according to Watters. Watters does

Watters 22:64-23:2:

and the process proceeds to block 1240. Of course, the rate
at which GPS updates are needed will depend on the
conditions under which the mobile is operating, with less
freauent undates needed if the mobile terminal is in an area
where the cellular network infrastructure signals are known
to be of good accuracy.

Watters teaches that update frequency can be based on accuracy

. "o . Ex-1001 at Cl. 37; S ly (P 15) at 4-5; Ex-1005 at 22:64-23:2
Demonstrative Exhibit Not Evidence —— urreply (Paper 13) at 4-5; Ex-1005 2 -
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Watters alone teaches the claims

with its use of position error to turn on GPS

Claim Term Watters Nohara Watters+Nohara
“position” used to

power on GPS v
“position error” used v «
to power on GPS

specific “position

error” calculation

used to power on v
GPS, under PO’s

proposed construction

Watters alone satisfies the claims based on its use of “accuracy” (i.e. position errors)
without needing to reach any of the other arguments or grounds

Demonstrative Exhibit Not Evidence s
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Ground 2 — Obviousness over Nohara

&)
@
")
&)
8]
&)
"

Demonstrative Exhibit Not Evidence 5
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Nohara’s use of position error to turn on GPS:

Step 1 — Acquire position using cellular infrastructure

SET BASE-STATION FIG 23
POSITIONING MODE ~-S$1020
:Illllllllllll‘lllllllllllllllllllll.
+ [DETERMINE PRESENT POSITION (xp, o} _s1022 *
. OF MOBILE STATION 1024 . . s
ewssssussssssfsssssssssssnnfunnnnnst [0304] Initially, at step S1020, the control unit 18 sets a
NO 8 ositioning mode of using iIncoming waves from base sta-
conr«vlesszgigiﬁgl?g glégggNr;ngsmou p t g m d _ t g 2 f b 't
xp, yp) SMALLER Eg}; SETVAWE /e e smionG conomoul\ tions for positioning (hereinafter, referred to as “base-station
\ positioning mode™) At step S1022, the present position
1630 YES NO " (xp,yp) of the positionink apparatus 10 ig determined in the
z -stati itioni .
{ 1 GONTINUE 2 base-station positioning mode
1S BATTERY POWER SUPPLY NO 51036
SUFFICIENT IN REMAINING AMOUNT {
OF CHARGE ? SHOW CONDITION OF
YES REMAINING AMOUNT OF CHARGE]
51032 YES INSTRUCTION TO
\ CONTINUE 2
| SET GPS POSITIONING MODE |
DETERMINE PRESENT POSITION  |_sg1034
(xp, yp) OF MOBILE STATION .
- $1050
7
. o . Ex-1006 at Fig. 23 (Partial), 91304
Demonstrative Exhibit Not Evidence ”
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Nohara’s use of position error to turn on GPS:

Step 1 — Acquire position using cellular infrastructure

FIG.6

SET BASE-STATION
POSITIONING MODE ~—51020 FIG.23

lllllllllllll‘lllllllllllllllllllll.

DETERMINE PRESENT POSITION (o, vo)_g1022
OF MOBILE STATION 1024

) IIllllllllllIllllllllllllll snnmmma” BASE STAT!ONA
< 1S POSITIONING ERROR HDOP (xa, ya)
co

RRESPONDING TO PRESENT POSITIONY NG
xp, yp) SMALLER THAN SET VALUE ?

VES [ sHow PostTIONING conomoul\

\ PRa
YES NO
S1030 ! GONTINUE 2
<sué§5‘$‘iﬁ*£m?&”§mw>mﬁ s1036 MOBILE STATION 1
| 0
OF GHARGE ? SHOW CONDITION OF (xp, yp)
YES REMAINING AMOUNT OF CHARGE
$1032 YES INSTRUCTION TO BASE STATION B
¢ GONTINUE 2 (xb, yb)
| SET GPS POSITIONING MODE |
1
DETERMINE PRESENT POSITION |~ _g1034
(xp, yp) OF MOBILE STATION .
- 1050 BASE STATION C
(xc, yc)
. . . Ex-1006 at Fig. 23 (Partial), Fig. 6
Demonstrative Exhibit Not Evidence i
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Nohara’s use of position error to turn on GPS:

Step 2 — determine if position error is greater or smaller than threshold

SET BASE-STATION FIG.23
POSITIONING MODE 51020
1
DETERMINE PRESENT POSITION (xp, yo)}_51022
OF MOBILE STATION 1024

[0310] At step S1024 above, if the positioning error

. IS POSITIONING ERROR HDOP NG T HDOP corresponding to the present position (xp,yp) deter-
. CORRESPONDING TO PRESENT POSITION - . . e ., . v
: xp. yo) SMALLER THAN SET VALUE 7/ [ s mined in the base-station positioning mode is greater than
: | YES the predetermined set value (if “NO”), go to step S1026.
Bl - Sy NO T Here, the display unit 16 displays that favorable positioning
Si1gs0 | CONTINUE 2 precision has not been obtained, thereby presenting the
1S BATTERY POWER SUPPLY 113 1 11 -
<sumolsm N REMAIING AMOUNT >N0 51036 positioning condition to the users or others.
QF CHARGE ? SHOW CONDITION OF
YES REMAINING AMOUNT OF CHARGE]
S1032 YES INSTRUGTION TO
\ CONTINUE 2
| SET GPS POSITIONING MODE |
DETERMINE PRESENT POSITION ~_S1034
(xp, yp) OF MOBILE STATION .
- 51050

Ex-1006 at Fig. 23 (Partial), 9310
42

Demonstrative Exhibit Not Evidence
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Nohara’s use of position error to turn on GPS:

Step 3 — Display positioning condition and do other checks

SET BASE-STATION FIG.23
POSITIONING MODE 51020
1
DETERMINE PRESENT POSITION (xp, yo)}_51022
OF MOBILE STATION 1024

[0310] At step S1024 above, if the positioning error

IS POSITIONING ERRORHDOP (A2 ="®mnnsmnssmssssintsassssss HDOP corresponding to the present position (xp,yp) deter-

CORRESPONDING TO PRESENT POSITION - ¥ 1 " h b N “a i d . h
- - il 0 P .’ - 0
2. 0) SMALLER THAN SET VALUE 1/ 1o e oo : mined in the base-station positioning mode is greater than
| YES . \ the predetermined set value (if “NO”), go to step S1026.
resnnn s nnn g L N - Here, the display unit 16 displays that favorable positioning
. S10%0 ! CONTINUE 2 : \ precision has not been obtained, thereby presenting the
=<SUF’§3‘QE'E.EFRZ%?N§T;Z§UW >N0 51036 positioning condition to the users or others.
s OF CHARGE ? SHOW CONDITION OF E
s YES REMAINING AMOUNT OF CHARGE] .
: YES :
1 S1032 0w nm s ey = INSTRUGTION TO .
TRLLL L L ehLLLLLLLI- CONTINUE 2 .
I SETGPSPDS[TIONINGMODE ]:lllllllllllllllllllllllllllll:
DETERMINE PRESENT POSITION | _s1034
(xp, yp) OF MOBILE STATION .
o) 51050
. o . Ex-1006 at Fig. 23 (Partial), 9310
Demonstrative Exhibit Not Evidence "
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Nohara’s use of position error to turn on GPS:

Step 3 — Display positioning condition and do other checks

SET BASE-STATION FIG.23
POSITIONING MODE 51020
1
DETERMINE PRESENT POSITION (xp, yo)}_51022
OF MOBILE STATION 1024

IS POSITIONING ERROR HDOP

xp, yp) SMALLER THAN SET VALUE ?
| YES

CORRESPONDING TO PRESENT POSITION

51026
3

SHOW POSITIONING CONOIT]ONI

YES

S1030 ! GONTINUE 2
1S BATTERY POWER SUPPLY
<summsm IN REMAINING AMOUNT>N°—, S1036
OF CHARGE 7 SHOW GONDITION OF
YES REMAINING AMOUNT OF CHARGE]

YES

INSTRUCTION TO

----SJ'RQZ-II" S LT T -

" CONTINUE 2

I

SET GPS POSITIONING MODE

DETERMINE PRESENT POSITION
(xp, yp) OF MOBILE STATION

~—-51034

T
i |

§1050
2

'R R LR R RERRNER RN REE™

[0215] As shown in FIG. 15(b), when the positioning
error HDOP is greater than a predetermined value, the
display unit 16 makes on-screen display such as the circle
Cerr equivalent to the magnitude of the positioning error
HDOP, along with the display “P” which indicates the
present position (xp,yp). Therefore, it is possible to notify
users or others of how precise the result of the positioning
is or of the quality of the positioning environment and the
like, achieving improved convenience ar:%l the like.

Demonstrative Exhibit Not Evidence

AAA Bld. Park
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Ex-1006 at Fig. 23 (Partial), Fig. 15(a), 1215
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Nohara’s use of position error to turn on GPS:

Step 3 — Display positioning condition and do other checks

Testimony of Patent Owner’s Expert, Dr. Pullen:

Q. Okay. But what's shown in Figure 15-B, Cerr, that
is an error range around position P, right?

A. It's a -- it's a circle derived for the display that
attempts to characterize what the error might be.

Q. That range is going to be some distance; right?

A. The radius is the distance from the center of the
circle.

PO’s expert admits that Nohara
displays Cerr, an error distance range

Demonstrative Exhibit Not Evidence

[0215] As shown in FIG. 15(b), when the positioning
error HDOP is greater than a predetermined value, the
display unit 16 makes on-screen display such as the circle
Cerr equivalent to the magnitude of the positioning error
HDOP, along with the display “P” which indicates the
present position (xp,yp). Therefore, it is possible to notify
users or others of how precise the result of the positioning
is or of the quality of the positioning environment and the
like, achieving improved convenience ar:%l the like.

AAA Bld. Park
2nd Av.
BBB Bld. ) CCC Bld.
: =
= (]
o
IE LN ‘S
| " "bop BId. EEE Bld.
E ( P )E 1st Av.
: }\ L IE .
. ~—1] =station

Ex-1006 at Fig. 15(a), 91215; Ex-1043 at 70:2-7, 70:25-71:3
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Nohara’s use of position error to turn on GPS:

Step 4 — Turn on GPS after position error threshold exceeded

SET BASE-STATION FIG.23
POSITIONING MODE ~-S$1020
1
DETERMINE PRESENT POSITION (v, vp) }-_g1022
TION - p
, OF NoRlLeA 1024 [0312] Next, at step S1030, the battery power supply 37
< TS POSITIONING ERROR HDOP NG 1026 undergoes battery check for the remaining amount of charge,
CORRESPONDING TO PRESENT POSITION . . o . . L LI ~ . -
\ to determine if the remaining amount of charge is sufficient
*p, yp) SMALLER Eg: SET VALUE ? SHOW POSITIONING GONDITION] 4 arg

as compared to a predetermined set value. If the remaining
VES P Lamount of c.h.arg‘e is suﬁicicl}l (i.f “YES”), cnlter siep $IQ32
51030 { GONTINUE 2 / to set a positioning mode of using the GPS for positioning
<SUF’§3‘QFT'3§YR2%?N%§Z§U o > NO s1036 / (hereinafter, referred to as “GPS positioning mode™). At step
OF CHARGE ? SHOW CONDITION OF S1034, the present position (xp,yp) of the positioning appa-

YES cEiAONG AOUNT O pr ratus 10 is determined in the GPS positioning mode.

s1032 YES

L]
| SET GPS POSITIONING MODE | *

! :

DETERMINE PRESENT POSITION -+ 51034
(xp, yp) OF MOBILE STATION .
050

‘ - S
lllllﬂ—H—I—.—I—I—.—I—I—iI-fI—I—.—I—H—I—.—I—I—III"

Ex-1006 at Fig. 23 (Partial), 91312
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Patent Owner dispute regarding Nohara’s position error HDOP

is premised on its erroneously narrow construction

Patent Owner Surreply:

Nohara’s disclosure of HDOP 1s not a “position error” as a POSITA would
understand “position error” is used in the claims of the 206 Patent. A POSITA
would understand that HDOP is fundamentally a metric related to the geometry
of a system, and indicates a statistical distribution of what position errors could
potentially be, when used in conjunction with additional measurement inputs, as
a result of the geometry of a system. Ex. 2001 9944-46. Nohara may choose to
call HDOP a “position error” for its purposes, but a POSITA would understand

that the mmformation conveyed by HDOP is not what 1s meant by the use of

“position error’” in the claims of the *206 Patent. Ex. 2001 at §50. Even when

Patent Owner has no response under the plain meaning of position error

. - . Ex-1001 at Cl. 37; Surreply (Paper 15) at 7
Demonstrative Exhibit Not Evidence - . urreply (Paper 15) a p=
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Nohara alone teaches the claims

with its use of position error to turn on GPS

Claim Term Watters Nohara Watters+Nohara
“position” used to

power on GPS v
“position error” used v «
to power on GPS

specific “position

error” calculation

used to power on v
GPS, under PO’s

proposed construction

Nohara alone satisfies the claims based on its use of “position error HDOP”
without needing to reach any of the other arguments or grounds

Demonstrative Exhibit Not Evidence "
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Patent Owner against Nohara’s specific teaching

Patent Owner Response:

Nohara definition of HDOP appears consistent with the conventional, unitless
detinition of HDOP. /d. §947-48. However, Nohara also discloses as single equation

(Ex-1006 €141, equation (9)) that is inconsistent with the conventional unitless

definition of HDOP. Id. at 949-50. However, whether Nohara’s HDOP 1s
dimensionless or 1s “weighted” to be presented i unites of distance, it 1s
tfundamentally only a statistical distribution of possible position errors from which

position error cannot be “determined” as required by the Claims. Id. 451

. "o . Ex-1001 at Cl. 37; POR (P 11) at 25-26
Demonstrative Exhibit Not Evidence —— (Paper 11) at 25-26
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Nohara alone teaches the claims

under Patent Owner’s narrow “position error” claim construction

[0142] As shown in the following equation (9), a covari-
ance matrix (A"-A)™" is derived from the foregoing equation
(8). The covariance matrix (A"-A)™" can be cxpressed as the

following equation (10): Patent Owner’s Expert, Dr. Pullen:

e e ©) €50. A POSITA would understand that the covariance matrices COV(0R) and
AT . a1 . - . . .
=(A7-4) COV(0X) express the statistical variation of each element of the unknown vectors
O_:l D-%j)' O’%" [1 \ : — .
AT-Av! = |2 2 o2 ~ OR (range errors from each transmitter) and oY (position error and time axes) and
v ) > » s
il ol

have units of distance squared. Ex. 2007, pp. 207-211, equation (6.16); Ex. 2009,

pp- 322-333. Although inconsistent with the conventional, dimensionless definition

[0143] Wl[h the Lovanance malrn (AT-A)! derivec wg\
the terms o, 0° , 0%, and o, which constitute th N
matrix of the foregoing cquallon (1U) show variances having N
the propertics of weighting factors which affect the posi- . TS . R
il EHLS e g P be mterpreted as weighting factors having units of distance squared. Ex. 1006, 142.
tioning precision depending on the communication environ- =e =

ment between the base stations A, B, and C, and the
posilioning apparatus 10. Therefore, the smaller the terms

el s O o MO v arc, the smaller positioning errors

and lhc higher posnmmng precisions the approximate posi- NOhara SPECiﬁca"y CaICUIates pOSitioning
tions POSI determined have. . . .
errors in units of distance

of HDOP, the elements of the pseudoinverse matrix (A1) defined in Nohara could

. o . Ex-1006 9191141-142; Ex-2001 950
Demonstrative Exhibit Not Evidence

50
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Nohara alone teaches the claims

under Patent Owner’s narrow “position error” claim construction

Patent Owner’s Expert, Dr. Pullen:

€51. Nohara refers to the elements of (47-4)' as “... variances having the
[0144] Then, as shown in the following equation (11), a

root-sum-square value HDOP (Horizonlal Dilution of Pre- properties of weighting factors which affect the positioning precision depending on
cision) of the terms o and o~ is determined. The value
HDOP shall be regarded as the positioning error quantified the communication environment between the base stations A, B, and C, and the

on the plane in the horizon system of coordinates.

positioning apparatus 10.” Ex. 1006, 9143. Interpreting the covariance entries o,

HDOP= Jo?, + a2, — {11 : o , . .
i and ajy as having units of distance squared, Nohara’s equation (11) would result in

a “weighted” version of HDOP in units of distance. The key distinction between the

Nohara specifically calculates positioning
errors in units of distance

. . . Ex-1006 91143; Ex-2001 951
Demonstrative Exhibit Not Evidence -
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Nohara alone teaches the claims

under Patent Owner’s narrow “position error” claim construction

Petitioner’s Expert, Mr. Andrews:

45.  PO’s expert argues that Nohara’s position error 1s dimensionless and

unitless, and thus cannot meet his narrow construction. Ex-2001 9947-49, 51, 52.

) ) ) PO also states that “Nohara definition of HDOP appears consistent with the
[0144] Then, as shown in the following equation (11), a

root-sum-square value HDOP (Horizontal Dilution of Pre-
cision) of the terms ¢°__and Ulyy is determined. The value
HDOP shall be regarded as the positioning error quantified
on the plane in the horizon system of coordinates.

conventional, unitless definition of HDOP.” POR, 25. But PO’s expert then

acknowledges that this is not actually what Nohara discloses. Ex-2001 949. PO’s
expert points to no disclosure in Nohara that provides an unitless or dimensionless
HDOP = \[o}, + a3, B definition of HDOP. Id. Instead, PO’s expert acknowledges that Nohara’s equation

9 and disclosures 1n paragraph 141 describe position error in distance terms (e.g.,

~  Ax and Ay), which would have associated units, /d. 149. PO’s expert also states

Nohara specifically calculates positioning
errors in units of distance

Ex-1006 11144; Ex-1042 945
52

Demonstrative Exhibit Not Evidence
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Nohara alone teaches the claims

with its use of position error to turn on GPS

Claim Term Watters Nohara Watters+Nohara
“position” used to

power on GPS v

“position error” used «
to power on GPS v v

specific “position

error” calculation

used to power on

GPS, under PO’s

proposed construction

Nohara alone satisfies the claims under Patent Owner’s construction
that requires position errors to be calculated in units of distance

Demonstrative Exhibit Not Evidence o
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Ground 4 — Obviousness over Watters + Nohara

&)
@
")
&)
8]
&)
"

Demonstrative Exhibit Not Evidence ”
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If the claims are interpreted to require using both

position and position errors to turn on GPS, Watters+Nohara teaches it

FIG. 12
FEET ——
} e — Nohara Figure 23 (excerpt)
GPS RECEIVER
TURNED OFF 1210 !Ksmz‘
|
- {
' IS POSITIONING ERROR HOOP X
CALCULATE
»| rosTONUSNG o220 | | (CORRESPONDNG TOPRESENT POSTIONNO
CE“;’“‘“ |~ y9) SMALLER THAN SET VALUE ?
REQUISITE | [__}YES
CELLULAR 1230
YES SIGNALS? Watters, 22:60-65
v N0 terminal has moved since the last GPS update. If a prede-
“@g&g"s — termined amount of time has passed, such as two minutes, or
- CALCULATE POSITION | 1240 the mobile terminal has moved a predetermined distance,
ERC such as 100 meters, then a GPS update would be called for
and the process proceeds to block 1240. Of course, the rate

PO does not dispute motivations to combine Watters and Nohara

. o . Ex-1005 at Fig. 12, 22:60-65; Ex-1006 at Fig. 23 (Partial), discussed at Reply (Paper 14) at
Demonstrative Exhibit Not Evidence 24
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If the claims are interpreted to require using both

position and position errors to turn on GPS, Watters+Nohara teaches it

Modified FIG. 15(b)’

AAA BId. Park
2nd Av.
BBB Bld. | cceBld.
2 © First
c ( DDD BId. | EeeBid. | Fix
o _— 1 |
S &l
i ! P ) Av. /
. V4
tl staﬁ'
Demonstrative Exhibit Not Evidence Ex-1006 at Fig. 15(b) (modified), discusses at Reply (Paper 14) at 2;%6
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If the claims are interpreted to require using both

position and position errors to turn on GPS, Watters+Nohara teaches it

Modified FIG. 15(b)’
AAA Bld. Park |
2nd Av. |
BBB BId. | cce Bl
T V\‘
)< First
s ( ~|  DDD BId. | EeeBld. | Fix
o | _— 1 I
- -
= P st Av. ] I
. 4 A I
Demonstrative Exhibit Not Evidence Ex-1006 at Fig. 15(b) (modified), discussed at Reply (Paper 14) at 26
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If the claims are interpreted to require using both

position and position errors to turn on GPS, Watters+Nohara teaches it

Modified FIG. 15(b)’

AAA BId. Park
2nd Av.
BBB Bld. | ccc Bl
N ) -
= (7
b First
P ~ I
c { DDD Bld. | EeeBid. | Fix
E .
-
= st Av. /
L

Ex-1006 at Fig. 15(b) (modified), discussed at Reply (Paper 14) at 27
58

Demonstrative Exhibit Not Evidence
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If the claims are interpreted to require using both

position and position errors to turn on GPS, Watters+Nohara teaches it

Modified FIG. 15(b)’

AAA BId. Park ]
CCC Bld.
= ~ CB
o Vs
= — ‘%L_ o I\_Iext. GPS|
EEE BId. Fix

‘ station I

Ex-1006 at Fig. 15(b) (modified), discussed at Reply (Paper 14) at 28
59

Demonstrative Exhibit Not Evidence
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Patent Owner’s argument is contradicted by Nohara

Patent Owner Surreply:

24. As explained above, neither Cerr nor HDOP are a “position error” as wo

be understood from the *206 Patent. Accordingly, and as Patent Owner argue
in its Response, the combination of Watters and Nohara does not render Claims
37-45 obvious under the broader “disjunctive” interpretation and therefore also
cannot render the same claims obvious under the narrow “conjunctive”

interpretation of the claims that Petitioners advance.

-
A\

Nohara 9160

[0160] If the positioning error HDOP corresponding to the
present position (Xp,yp), obtained upon the determination of
the present position (xp,yp), has a value greater than a
predetermined value, the positioning error HDOP is con-
verted into a range. Then, as illustrated in FIG. 15(b), a
circle Cerr is displayed around the present position (xp,vp)
with the range converted from the positioning error HDOP
as the radius. This provides measures such as making the
users or others check for the degree of precision the present
position (xp,vp) has.

Demonstrative Exhibit Not Evidence

Ex-1001 at Cl. 37; Surreply (Paper 15) at 9; Ex-1006 9160
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Patent Owner’s argument is contradicted by its own expert testimony

Patent Owner Surreply:

24. As explained above, neither Cerr nor HDOP are a “position error” as wo “\ X\“
be understood from the *206 Patent. Accordingly, and as Patent Owner argue

in its Response, the combination of Watters and Nohara does not render Claims
37-45 obvious under the broader “disjunctive” interpretation and therefore also
cannot render the same claims obvious under the narrow “conjunctive”

interpretation of the claims that Petitioners advance.

Q. Okay. But what's shown in Figure 15-B, Cerr, that
1s an error range around position P, right?

A. It's a -- it's a circle derived for the display that
attempts to characterize what the error might be.

Q. That range is going to be some distance; right?

A. The radius is the distance from the center of the
circle.

Demonstrative Exhibit Not Evidence

Ex-1001 at Cl. 37; Surreply (Paper 15) at 9; Ex-1043 at 70:2-7, 70:25-71:3
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Watters+Nohara teach the claims

using both position and position errors to turn on GPS

Claim Term Watters Nohara Watters+Nohara

v

“position error” used
to power on GPS v v

“position” used to
power on GPS

specific “position

error” calculation

used to power on v
GPS, under PO’s

proposed construction

Watters+Nohara teach the claims under the narrower “conjunctive” view
using both position and position errors to turn on GPS

Demonstrative Exhibit Not Evidence -
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Demonstrative Exhibit Not Evidence e

Other issues and grounds
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Ground 1: Claims 39/42/45 in view of Watters:

100-meters traveled since last GPS position

39. The method according to claim 37, wherein said

determining when said embedded GPS module should be starting at block 1210. Alternative inquiries at block 1230

powered on is also dependent on at least one of; a last include determining how long (in [1‘111(.3) it has been since the
satellite position; a last position determined by the GPS; last GPS update and/or how far (in space) the mobile
and a last time determined by the GPS. terminal has moved since the last GPS update. If a prede-

PO argues against “a last satellite position”,
but “a last position determined by GPS” is all that is required

. . . Ex-1001 at Cl. 39; Ex-1005 at 22:57-65
Demonstrative Exhibit Not Evidence ”
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Grounds 3 and 5: adding Lau’s low power mode to Watters and Nohara

powered-up 308. A current location for the mobile device 1s
then determined 310 using the GPS receiver. Typically, the
GPS receiver will obtain GPS information and a controller
(or processor) will process the GPS information to produce
a current location (or position). After the current location has
been determined 310, the GPS receiver can be powered-
down 312. Here, the GPS receiver is returned to a low-power
state so as to conserve power. As an example, the low-power
state (or powered-down state) can be a sleep mode or it can
be a disabled mode. The current location is then saved 314.

38. The method according to claim 37, wherein said
powered on comprises said module powering up [from a
low-power mode such as a TricklePower power-down mode.

PO has no independent argument against Lau in Grounds 3 and 5

. . . Ex-1001 at Cl. 38; Ex-1007 at 7:45-50
Demonstrative Exhibit Not Evidence -
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Google LLC, Samsung Electronics Co., and Samsung
Electronics America
V.

Nariste Networks Pty, Ltd.

Petitioner’s Presentation For IPR2023-01374
U.S. Patent No. RE48,206
January 14, 2025

Demonstrative Exhibit Not Evidence
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