wo 2010/039605 A1 | I I} 00O OAT 0O 0RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g [} 1M1 N 0000 1.0 00 00 00O 0
ernational Bureau S,/ ‘ 0 |
. L MEY (10) International Publication Number
(43) International Publication Date \,!:,: #
8 April 2010 (08.04.2010) WO 2010/039605 Al
(51) International Patent Classification: [US/US]; 5775 Morehouse Drive, San Diego, California
HO04W 64/00 (2009.01) 92121 (US).

(21) International Application Number: (74) Agent: CHENG, Xue Ming Jimmy; ATTN: INTERNA-

PCT/US2009/058360 TIONAL IP ADMINISTRATION, 5775 Morehouse

Drive, San Diego, California 92121 (US).
(22) International Filing Date:

25 September 2009 (25.09.2009) (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

12/243,792 1 October 2008 (01.10.2008) Us KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(71) Applicant (for all designated States except US): QUAL- ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL

COMM Incorporated [US/US]; ATTN: INTERNA- NO, NZ, OM, PE, PG, P11, PL, PT, RO, RS, RU, SC, SD,

TIONAL [P ADMINISTRATION, 5775 Morchouse SE, 8G, SK, SL, SM, ST, SV, 8Y, TJ, TM, N, TR, TT,
Drive, San Diego, California 92121 (US). TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): SHEYNBLAT, kind of regional protection available): ARIPO (BW, GH,
Leonid [US/US]; 5775 Morehouse Drive, San Diego, GM, KE, LS, MW, MZ, NA, SD, SL, 82, TZ, UG, ZM,

California 92121 (US). KRASNER, Norman F. ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

[Continued on next page]

(54) Title: MOBILE TERMINAL MOTION DETECTION METHODS AND SYSTEMS
(57) Abstract: Methods and systems are provided for al-

T lowing possible motion or lack of motion ot a mobile ter-
| Location i Second Communication System minal to be detected based, at least in patt, on at least one
i | . . .
| Detection 104 wireless signal. For example, according to one method a
} System | N . -
| ! mobile terminal may be configured to operate in a first
100 I 108 ! Device 112 wireless communication system and the method may in-
= | clude detecting motion or lack of motion of the mobile ter-
j / minal based, at least in part, on at least one wireless signal
from at least one terrestrial-based second wireless commu-
/ nication system, and in response to detecting the motion or
| —— = p lack of motion, initiating or stopping at least one process
I Location Detector | e : .
i ! within the mobile terminal.
L 1286 !
S g A
Transceiver 124 .
Base Transceiver
|| Processing Unit e Station
120 110
Memory 122
I First —: I'Secor n_d—:
: Mode |} Mode
1130 1 132 |
| Power Supply 128
Mobile Terminal
108 First Communication System
102
Fig. 1



WO 2010/039605 A1 I W00 V0T A00 0 OO T

TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, _ as to the applicant's entitlement to claim the priority of
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, the earlier application (Rule 4.17(iii))

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, Published:

ML, MR, NE, SN, TD, TG).

—  with international search report (Art. 21(3))
Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(i1))



WO 2010/039605 PCT/US2009/058360

MOBILE TERMINAL MOTION DETECTION METHODS AND SYSTEMS

BACKGROUND

1. Field

[0001] The subject matter disclosed herein relates to wireless
communications, and more particularly to methods and systems that allow for

motion detection of a mobile terminal.

2. Information

[0002] Wireless communication systems are fast becoming one of the most
prevalent technologies in the digital information arena. Cellular telephone and
other like communication systems now span the entire globe. Additionally, new
wireless systems (e.g., networks) of various types and sizes are added each
day to provide connectivity between a plethora of devices, both fixed and
portable. Many of these wireless systems are coupled together through other
communication systems and resources to promote even more communication

and sharing of information.

[0003] Mobile terminals in certain wireless communication systems may
benefit from detecting when they are stationary and/or moved. For example, it
may be beneficial to vary the operation of the mobile terminal to preserve
electrical power or otherwise reduce electrical power consumption at times
based on whether the mobile terminal is stationary or being moved. Some

mobile terminals may include a motion detection mechanism such as, for
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example, a gyroscope, a compass or other like magnetic field detecting
mechanism, an accelerometer, or the like, that may be used to detect motion or
lack of motion. The addition of such mechanisms may, however, increase the

complexity, power requirements, size, and/or cost of the mobile terminal.

SUMMARY OF DESCRIPTION

[0004] Methods and apparatuses are provided for wireless communication
systems. For example, according to one method a mobile terminal may be
configured to operate in a first wireless communication system and the method
may include detecting motion or lack of motion of the mobile terminal based, at
least in part, on at least one wireless signal from at least one terrestrial-based
second wireless communication system, and in response to detecting the
motion or lack of motion, initiating or stopping at least one process within the
mobile terminal. Thus, in certain example implementations, the mobile terminal
may operate in a first mode while detecting motion or lack of motion and in a
second mode as a result of initiating or stopping the process. For example, in
the first mode the mobile terminal may use less power than when operating in
the second mode. The process that is initiated or stopped may include, for

example, a location detection process or the like.

[0005] In certain implementations, detecting motion or lack of motion of the
mobile terminal may include, for example, determining a change in at least an
estimated proximity of the mobile terminal to at least one device of the second
wireless communication system. Here, the proximity may be determined by

monitoring the at least one wireless signal from the at least one device of the
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second wireless communication system over a period of time. Thus, for
example, the change in the proximity may be determined based on a change in
signal strength of the monitored wireless signal. In certain implementations, the
change in the proximity may be determined based on a loss of the monitored
wireless signal for a threshold amount of time. In certain implementations, the
proximity may be determined by acquiring the wireless signal and identifying a

change in signal propagation timing or the like.

[0006] An exemplary apparatus may be configured to operate in a first
wireless communication system and include a receiver adapted to at least
monitor at least one wireless signal from at least one terrestrial-based second
wireless communication system, and a processing unit adapted to detect motion
or lack of motion based, at least in part, on the at least one wireless signal and
in response to detecting the motion or lack of motion, initiate or stop at least one
process. Here, for example, the second wireless communication system may
include an ultra-wideband base station, a ZigBee base station, a Bluetooth base
station, a wireless network access point, a cellular micro base station, a cellular

repeater, and/or the like.
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BRIEF DESCRIPTION OF DRAWINGS

[0007] Non-limiting and non-exhaustive aspects are described with reference
to the following figures, wherein like reference numerals refer to like parts

throughout the various figures unless otherwise specified.

[0008] Fig. 1 is block diagram illustrating an exemplary embodiment of a
system having at least two wireless communication systems, wherein at least
one of the wireless communication systems includes at least one mobile
terminal adapted to detect motion or lack of motion based on at least monitoring

wireless signals associated with the other wireless communication system.

[0009] Fig. 2 is diagram illustrating a further exemplary embodiment of a

system in accordance with Fig. 1.

[0010] Fig. 3 is a flow-diagram illustrating a method for use in detecting
motion or lack of motion of a mobile terminal that may, for example, be adapted

for use in the systems in Fig.1 and Fig. 2.

[0011] Fig. 4 is a flow-diagram illustrating a method for use in estimating
proximity and/or motion detection of a mobile terminal with respect to at least on
device that may, for example, be adapted for use in the systems in Fig.1 and

Fig. 2, and/or method of Fig. 3.

DETAILED DESCRIPTION

[0012] Mobile terminals in certain wireless communication systems may

benefit from detecting when they are stationary and/or moved. For example, it
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may be beneficial to vary the operation of the mobile terminal to preserve
electrical power or otherwise reduce electrical power consumption at times
based on whether the mobile terminal is stationary or being moved. Some
mobile terminals may include a motion detection mechanism such as, for
example, a gyroscope, a compass or other like magnetic field detecting
mechanism, an accelerometer, or the like, that may be used to detect motion or
lack of motion. The addition of such mechanisms may, however, increase the

complexity, power requirements, size, and/or cost of the mobile terminal.

[0013] Methods and systems are presented herein that may allow a mobile
terminal associated with a first wireless communication system to detect
possible motion or lack of motion based on one or more wireless signals
associated with devices that are part of one or more other wireless
communication systems. The mobile terminal may, for example, monitor such
wireless signals and/or acquire and/or possibly exchange wireless signals with
such device(s) to determine potential changes in the proximity of the mobile
terminal with regard to the device(s). In certain implementations, the mobile
terminal upon detecting such potential motion or lack of motion may, for
example, initiate or stop one or more processes, change operating modes, etc.
For example, the mobile terminal may initiate or stop a more accurate location

detection process upon detecting such potential motion or lack of motion.

[0014] Attention is now drawn to Fig. 1, which is a block diagram illustrating
a system 100 that may include a first wireless communication system 102 and
at least one second wireless communication system 104. System 100 may also

include a location detection system 106.
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[0015] First wireless communication system 102 is representative one or
more communication networks and/or services adapted to provide wireless
connectivity to at least one mobile device. As shown in Fig. 1, first wireless
communication system 102 may, for example, include a mobile terminal 108
and at least one base transceiver station 110. First wireless communication
system 102 may also include other like wireless or wired communication and/or
network devices (not shown) that are operatively adapted to provide wireless
connectivity. By way of example but not limitation, first wireless communication

system 102 may include a cellular telephone and/or like communication system.

[0016] Mobile terminal 108 is representative of any device that may be
physically moved and is adapted to operatively communicate using at least first
wireless communication system 102 through wireless signals. Thus, mobile
terminal 108 may, for example, include a wireless communication device such
as a radio, a telephone, a personal digital assistant (PDA), a pager, a portable
computer, and/or the like. As illustrated in Fig. 1, an exemplary mobile terminal
108 may include at least one processing unit 120, memory 122, a transceiver
124, and a power supply 128. Mobile terminal 108 may also include a location

detector 126.

[0017] Processing unit 120 is representative of one or more circuits adapted
to perform one or more processes according to programmable instructions.

Such programmable instructions may, for example, be provided in memory 122
which is representative of any circuitry that may store data. Thus, for example,
memory 122 may include one or more forms of random access memory (RAM),

read only memory (ROM), and/or other like computer readable medium. The
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data stored in memory 122 may represent programmable instructions and/or
information associated with one or more processes that may be performed by

the mobile terminal.

[0018] As illustrated in Fig. 1, memory 122 may include data 130 associated
with a first mode of operation and data 132 associated with a second mode of
operation. By way of example but not limitation, the first mode of operation may
allow the mobile terminal to consume less electrical power from power supply
128 than it does in the second mode of operation. Such a location
determination process may, for example, operatively employ location detector
126 and location detection system 106. By way of example but not limitation,
location detection system 106 may include a satellite positioning system, and/or

the like.

[0019] As will be presented in greater detail in subsequent sections, in
certain exemplary implementations the first mode of operation may allow for the
detection of possible motion or lack of motion of the mobile terminal based on
wireless signals associated with second communication system 104 and the
initiation or stoppage of at least one process based on determining such
possible motion or lack of motion. Here, for example, the initiated or stopped
process may act to switch the mobile terminal to a second mode of operation.
In certain implementations, the initiated or stopped process and/or second

mode may, for example, include/exclude a location determination process.

[0020] Transceiver 124 is representative of any circuitry that may be adapted

to at least monitor a wireless signal from at least one device 112 of second



WO 2010/039605 PCT/US2009/058360

8

communication system 104. In certain implementations, transceiver 124 may
also include any circuitry that may be adapted acquire a wireless signal from at
least device 112. In certain implementations, transceiver 124 may also include
any circuitry that may be adapted to transmit a wireless signal to at least device
112. In still other implementations, transceiver 124 may include any circuitry
that may be adapted to acquire and transmit signals to base transceiver station
110 of first communication system 102. In other implementations, transceiver
124 may include separate circuitry that may be adapted to operatively acquire
and/or transmit wireless signals from/to first communication system 102 and/or
second communication system 104. As part of the circuitry, transceiver 124

may include at least one antenna (not shown).

[0021] The term “monitor” as used herein with regard to a wireless signal
and a mobile terminal, refers to the mobile terminal being adapted to at least
detect a wireless signal, if not acquire the wireless signal. A detected signal
may, for example, be one that is received in such a manner as to at least allow
for a signal presence, strength or other like parameter to be measured. A
detected signal may, for example, be acquired by the mobile terminal when
sufficient information may be obtained from the wireless signal to enable
processing of the received wireless signal to obtain data transmitted therein.
Such information may include, for example, information relating to a carrier
frequency, an RF phase, a code, a code-phase, timing, and/or Doppler shift,
just to name a few examples. Upon successfully acquiring a wireless signal
from a wireless communication system, a mobile terminal may communicate

further with the wireless communication system. The actual wireless signal
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acquisition technique that may be implemented by the mobile terminal will
depend on the wireless signaling scheme associated with the wireless
communication system. Such wireless signal acquisition techniques are well

known and beyond the scope of the present description.

[0022] As used herein, a wireless communication system refers to one or
more devices configurable to exchange wireless signals. In Fig. 1, first
communication system 102, mobile station 108, and base transceiver station
110, individually or combined, may be representative of such a wireless
communication system. In certain implementations, second communication
system 104 and device 112, individually or combined, may be representative of
such a wireless communication system. Thus, by way of example but not
limitation, wireless communication system 102 and/or 104 may include a
wireless wide area network (WWAN), a wireless local area network (WLAN), a

wireless personal area network (WPAN), and so on.

[0023] The term “network” and “system” are often used interchangeably. A
WWAN may, for example, be a Code Division Multiple Access (CDMA) network,
a Time Division Multiple Access (TDMA) network, a Frequency Division Multiple
Access (FDMA) network, an Orthogonal Frequency Division Multiple Access
(OFDMA) network, a Single-Carrier Frequency Division Multiple Access (SC-
FDMA) network, and so on. A CDMA network may, for example, implement
one or more radio access technologies (RATs) such as cdma2000, Wideband-
CDMA (W-CDMA), and so on. Cdma2000 includes IS-95, 1S-2000, and IS-856
standards. A TDMA network may, for example, implement Global System for

Mobile Communications (GSM), Digital Advanced Mobile Phone System (D-
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AMPS), or some other RAT. GSM and W-CDMA are described in documents
from a consortium named “3rd Generation Partnership Project” (3GPP).
Cdma2000 is described in documents from a consortium named “3rd
Generation Partnership Project 2” (3GPP2). 3GPP and 3GPP2 documents are
publicly available. A WLAN may, for example, be an IEEE 802.11x network,
and a WPAN may be a Bluetooth network, an IEEE 802.15x, or some other type
of network. The techniques may also be used for any combination of WWAN,

WLAN and/or WPAN.

[0024] As used herein, a satellite positioning system (SPS) refers to one or
more devices configurable to transmit wireless signals to mobile terminal
(and/or an arrangement that may be operatively coupled to a mobile terminal)
wherein the wireless signals allow the mobile terminal to determine its location
(e.g., positional status) in some manner. In Fig. 1, location detection system
106 may include such a satellite positioning system. Thus, by way of example
but not limitation, location detection system 106 may include the Global
Positioning System (GPS), Galileo, GLONASS, NAVSTAR, Beidou, QZNSS, a
system that uses satellites from a combination of these systems, or any SPS

developed in the future.

[0025] Furthermore, as used herein, location detection system 106 may also
include a “pseudolite” system. A pseudolite system may, for example, include
ground-based transmitters that broadcast a PN code or other ranging code
(similar to a GPS or CDMA cellular signal) modulated on an L-band (or other
frequency) carrier signal, which may be synchronized with GPS time. Each

such transmitter may, for example, be assigned a unique PN code so as to



WO 2010/039605 PCT/US2009/058360
11
permit identification by a remote receiver such as mobile terminal 108. Such a
pseudolite system may, for example, be useful in situations where GPS signals
from an orbiting satellite might be unavailable, such as in tunnels, mines,

buildings, urban canyons or other enclosed areas.

[0026] In certain implementations, location detection system 106 may
include resources and/or devices that are part of first communication system
102, such as one or more base transceiver stations or the like which may be
used to determine the location of mobile terminal 108. Such techniques are well

known and beyond the scope of this description.

[0027] The methodologies described herein may be implemented by various
means depending upon the application. For example, these methodologies
may be implemented in hardware, firmware, software, or a combination thereof.
For a hardware implementation, one or more processing units 120 may be
implemented within one or more application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGAS),
processors, controllers, micro-controllers, microprocessors, electronic devices,
other electronic units designed to perform the functions described herein, or a

combination thereof.

[0028] For a firmware and/or software implementation, the methodologies
may, for example, be implemented with modules (e.g., procedures, functions,
and so on) that perform the functions described herein. Any machine or

computer readable medium tangibly embodying instructions may be used in
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implementing the methodologies described herein. For example, software
codes or instructions and other data may be stored in a memory, for example
memory 122 of mobile terminal 108, and executed by one or more processing
units. Memory may be implemented within the processing unit or external to the
processing unit. As used herein the term “memory” refers to any type of long
term, short term, volatile, nonvolatile, or other memory and is not to be limited to
any particular type of memory or number of memories, or type of media upon

which memory is stored.

[0029] Mobile terminal 108 may also include a power supply 128. Power
supply 128 is representative of any circuitry that may be adapted to provide
electrical power to other circuitry within mobile terminal 108. For example,
power supply 128 may include one or more batteries, solar panels, or the like.

Such implementations are well known.

[0030] Base transceiver station 110 may be representative of one or more
devices that may be adapted to transmit and/or receive wireless signals when
operatively adapted within first communication system 102. For example, as
illustrated in Fig. 1, base transceiver station 110 may be adapted to exchange
wireless signals with mobile terminal 108. In certain implementations, base
transceiver station 110 may also be adapted to exchange wireless signals with
one or more devices of second communication system 104. Although not
shown in Fig. 1, base transceiver station 110 may also receive wireless signals
from location detection system and possibly assist mobile terminal 108 in

performing location detection.
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[0031] Second communication system 104 may be representative of any
wireless communication network. In certain implementations, second
communication system 104 may be operatively separated from first

communication system 102.

[0032] In certain implementations, second communication system 104 may
be operatively coupled in some manner to first communication system 102,
either directly and/or indirectly. For example, second communication system
104 may include one or more devices (e.g., repeaters or the like) that directly
operatively support and/or extend the range or availability of first communication
system 102. Such devices may, for example, support watermarking of the
wireless signal and/or the like which may permit mobile terminal 108 to

differentiate wireless signals transmitted by the device.

[0033] In other implementations, the first and second communication
systems may be operatively coupled together indirectly through one or more
other communication systems (not shown), such as, for example, a telephone

system, the Internet, etc.

[0034] Device 112 within second communication system 104 may be
terrestrial-based. Device 112 within second communication system 104 may be
fixed in position. By way of further example but not limitation, device 112 may
include, for example, an ultra-wideband base station, a ZigBee base station, a
Bluetooth base station, a wireless network access point, a cellular micro base

station, a cellular repeater or other like device.
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[0035] In accordance with one aspect, mobile terminal 108 may use the
short-range communication transmission capability of device 112 as a proximity
detection device to help detect possible motion or lack of motion of the mobile
terminal with respect thereto. As pointed out, a monitored or acquired wireless
signal may be used to determine or otherwise estimate a range or change
therein from mobile terminal 108 to device 112. For example, detectable
wireless signal changes associated with a nearby UWB base station, ZigBee
base station, Bluetooth base station, WiFi access point, cellular micro base
station, SOHO repeater, and/or the like may be associated with movement of
the mobile terminal with respect to the transmitting device. For example, a
ZigBee base station may provide, approximately, a ten meter range similar to a
Bluetooth base station, whereas a Bluetooth Class 1 base station may provide a
thirty meter range and a cellular micro BTS may provide a one hundred meter
range (e.g., for indoor environments). With such short ranges, an absolute or
substantially accurate proximity of the mobile terminal 108 with respect to
device 112 may not be needed to determine motion or lack of motion of the
mobile terminal. Instead, possible motion or lack of motion may be detected
based, at least in part, on a perceived change or difference in the range to
device 112. For example, an increase or decrease in amplitude of a wireless
signal, the presence of a new wireless signal, the loss of an existing wireless
signal, an increase or decrease in signal propagation timing, a handover from
one device 112 to another device 112, and/or other like signal conditions
through signal monitoring and/or signal acquisition may be indicative of motion
of the mobile terminal. Conversely, a lack of a significant increase or decrease

in amplitude of a wireless signal, the lack of a presence of a new wireless
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signal, continued receipt of an existing wireless signal, a lack of a significant
increase or decrease in signal propagation timing, a lack of a handover from
one device 112 to another device 112, and/or a lack of other like signal
conditions through signal monitoring and/or signal acquisition may be indicative

of a lack of motion of the mobile terminal.

[0036] Fig. 2 is an illustrative diagram further depicting a system 200, similar
to system 100, wherein mobile terminal 108 may monitor wireless signals from
devices 112a and/or 112b and based thereon determine possible motion or lack
of motion. Here, mobile station 108 is represented by a cellular phone and
devices 112a and 112b are represented by terrestrial-based base station
antennas. As further illustrated, mobile terminal 108 may be adapted to
selectively communicate to base transceiver station 110, which is represented
here by a tower antenna. Mobile terminal 108 may also receive signals from a
satellite positioning system represented here by three satellites 106a, 106b and

106c.

[0037] InFig. 2, mobile terminal 108 is illustrated as having an estimated
proximity 202a to device 112a and an estimated proximity 202b to device 112b.
If either estimated proximity 202a and/or 202b change, then mobile terminal 108
may detect motion or lack of motion. Upon detecting motion or lack of motion,
mobile terminal 108 may switch from a first mode of operation to a second
mode of operation. The first mode of operation may, for example, include a
power consumption reduction mode that may affect communications with base
transceiver station 110, location detection operations, etc. The second mode of

operation may, for example, include one or more processes that in some
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manner affect communications with base transceiver station 110, location

detection operations, etc.

[0038] Fig. 3 is a flow-diagram illustrating a method 300 of which at least a
portion may be implemented or otherwise adapted for use within systems 100

and/or 200.

[0039] At block 302, motion or lack of motion of a mobile terminal may be
detected based, at least in part, on at least one wireless signal from at least one
terrestrial-based second wireless communication system. For example, block
302 may include, at block 306, monitoring at least one wireless signal over a
period of time. At block 308, a change is at least an estimated proximity of the
mobile terminal to a transmitting device of the second wireless communication
system may be determined. By way of example, block 308 may include, at
block 310, identifying a change in signal strength, loss of a signal, a new signal,
and/or change in signal propagation timing. At blocks 302, 306 and/or 308, the

monitored signal may be acquired.

[0040] At block 304, at least one process may be initiated or stopped in
response to detecting motion or lack of motion at block 302. For example, block
304 may include, at block 312, switching from a first mode of operation to a
second mode of operation. For example, block 304 may include, at block 314,

determining a location of the mobile terminal.

[0041] Fig. 4 is a flow-diagram illustrating a method 400 that may be used for

estimating a change in proximity between a mobile terminal and a device
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wherein at least a portion of method 400 may be implemented or otherwise

adapted for use within systems 100 and/or 200, and/or method 300.

[0042] At block 402, at least one device in at least one second wireless
communication system may be identified by a mobile terminal that may be
adapted for use in at least a first wireless communication system. The device
may, for example, acquire a wireless signal from the device that identifies the
presence of the device. At block 404, the mobile terminal may transmit at least
one message to the device. By way of example but not limitation, the mobile
terminal may send one or more messages that “ping” the device or otherwise
communicate with the device in some manner that leads the device to transmit
at least one message in reply. At block 406, the mobile terminal may receive at

least one reply message from the device.

[0043] At block 408, the mobile terminal may determine signal propagation
timing, for example, based on the message exchange at blocks 404 and 406.
For example, round-trip signal propagation timing may be determined based, at
least in part, on measuring the amount of time from the transmitted message at
block 404 and reception of the reply message at block 406. In certain
implementations, signal propagation timing may be determined based, at least
in part, on timestamp or other like time indicative information provided to the
mobile station within the reply message. In certain implementations, the device
may, for example, be adapted to transmit the reply message after a delay
period from the receipt of the message from the mobile terminal at block 404.
Such a delay may, for example, be a predetermined delay period that the

mobile terminal is already aware of, and/or the reply message may include time
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information associated with or otherwise indicative of the delay period. In
certain implementations, the delay period may not be known by the mobile

terminal.

[0044] As illustrated by arrow 410, method 400 may include repeating one or
more of the functions at blocks 402-408. For example, in certain
implementations it may be beneficial to exchange several messages between
the mobile terminal and the device over a period of time to allow for the signal
propagation timing at block 408 to be determined in a statistical manner. For
example, averaged or other like statistically determined signal propagation
timing over one or more periods of time may provide for improved proximity
estimations to detect possible motion or lack of motion of the mobile terminal
with respect to the device based on a change in signal propagation timing as in
block 412. Thus, for example, if during a first period of time an average round-
trip signal propagation timing was determined to be t,.4, and during a
subsequent period of time an average round trip signal propagation timing was
determined to be less than or greater than f,,, then it may be determined that
the proximity of the mobile station to the device has changed and that therefore
motion may be detected. Conversely, for example, if during a first period of
time an average round-trip signal propagation timing was determined to be f,
and during a subsequent period of time an average round trip signal
propagation timing was determined to be significantly unchanged (i.e., about
tavg), then it may be determined that the proximity of the mobile station to the
device has not significantly changed and that therefore a lack of motion may be

detected. In certain implementations, other statistical information and/or
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threshold parameters may be considered to provide for further improved

proximity estimations for motion detection.

[0045] While certain exemplary techniques have been described and shown
herein using various methods and systems, it should be understood by those
skilled in the art that various other modifications may be made, and equivalents
may be substituted, without departing from claimed subject matter. Additionally,
many modifications may be made to adapt a particular situation to the teachings
of claimed subject matter without departing from the central concept described
herein. Therefore, it is intended that claimed subject matter not be limited to the
particular examples disclosed, but that such claimed subject matter may also
include all implementations falling within the scope of the appended claims, and

equivalents thereof.
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CLAIMS
What is claimed is:
1. A method for use in a wireless mobile terminal configured to operate in a

first wireless communication system, the method comprising:

detecting motion or lack of motion of said mobile terminal based, at least
in part, on at least one wireless signal from at least one terrestrial-based second
wireless communication system; and

in response to detecting said motion or said lack of motion, initiating or

stopping at least one process within said mobile terminal.

2. The method as recited in Claim 1, wherein said mobile terminal is
operating in a first mode while detecting motion or lack of motion and in a

second mode as a result of initiating /or stopping said at least one process.

3. The method as recited in Claim 2, wherein when operating in said first
mode said mobile terminal uses less power than when operating in said second

mode.

4. The method as recited in Claim 1, wherein said at least one process

comprises a location detection process.
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5. The method as recited in Claim 1, wherein detecting motion or lack of
motion of said mobile terminal comprises determining a change or a lack of
change in at least an estimated proximity of said mobile terminal to at least one

device of said second wireless communication system.

6. The method as recited in Claim 5, wherein said proximity is determined
by monitoring said at least one wireless signal from said at least one device of

said second wireless communication system over a period of time.

7. The method as recited in Claim 6, wherein said change in said proximity
is determined based on a change or a lack of change in signal strength of said

monitored wireless signal.

8. The method as recited in Claim 7, wherein said change in said proximity
is determined based on a loss of said monitored wireless signal for a threshold

amount of time.

9. The method as recited in Claim 5, wherein said proximity is determined
by acquiring said wireless signal and identifying a change or a lack of change in

signal propagation timing.
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10.  The method as recited in Claim 1, wherein said second wireless
communication system comprises at least one of an ultra-wideband base
station, a ZigBee base station, a Bluetooth base station, a wireless network
access point, and/or at least one system enhancement device that adaptively
establishes said second communication system by operatively enhancing said

first communication system.

11.  An apparatus configured to operate in a first wireless communication
system, the apparatus comprising:

a receiver adapted to at least monitor at least one wireless signal from at
least one terrestrial-based second wireless communication system; and

a processing unit operatively coupled to said receiver and adapted to
detect motion or lack of motion based, at least in part, on said at least one
wireless signal and in response to detecting said motion or said lack of motion,

initiate or stop at least one process.

12.  The apparatus as recited in Claim 11, wherein the apparatus is operated
in a first mode to detect motion or lack of motion and in a second mode as a

result of initiation or stoppage of said at least one process.

13.  The apparatus as recited in Claim 12, wherein when in said first mode

the apparatus uses less power than when operating in said second mode.
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14.  The apparatus as recited in Claim 11, further comprising:
a location detector operatively coupled to at least said processing unit
and adapted to determine a location of the apparatus in response to initiation or

stoppage of said at least one process.

15.  The apparatus as recited in Claim 11, wherein said processing unit is
adapted to determine a change or a lack of change in at least an estimated

proximity to at least one device of said second wireless communication system.

16.  The apparatus as recited in Claim 15, wherein said proximity is
determined by at least monitoring said at least one wireless signal from said at
least one device of said second wireless communication system over a period

of time.

17.  The apparatus as recited in Claim 16, wherein said change in said
proximity is determined based on a change or a lack of change in signal

strength of said monitored wireless signal.

18.  The apparatus as recited in Claim 17, wherein said change in said
proximity is determined based on a loss of said monitored wireless signal for a

threshold amount of time.

19.  The apparatus as recited in Claim 15, wherein said proximity is

determined by acquiring said wireless signal with said receiver and identifying a
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change or a lack of change in signal propagation timing with said processing

unit.

20. The apparatus as recited in Claim 11, wherein said second wireless
communication system comprises at least one of an ultra-wideband base
station, a ZigBee base station, a Bluetooth base station, a wireless network

access point a cellular micro base station, and/or a cellular repeater.

21.  An apparatus for use in a wireless mobile terminal configured to operate
in a first wireless communication system, the apparatus comprising:

means for detecting motion or lack of motion of a mobile terminal based,
at least in part, on at least one wireless signal from at least one terrestrial-based
second wireless communication system; and

means for initiating or stopping at least one process within said mobile

terminal in response to detecting said motion or said lack of motion.

22. The apparatus as recited in Claim 21, wherein said mobile terminal is
operates in a first mode with said means for detecting motion or lack of motion
of said mobile terminal and in a second mode as a result of said means for

initiating or stopping at least one process within said mobile terminal.

23. The apparatus as recited in Claim 22, wherein when operating in said
first mode said mobile terminal uses less power than when operating in said

second mode.
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24. The apparatus as recited in Claim 21, wherein said at least one process

comprises a means for location detection.

25. The apparatus as recited in Claim 21, wherein said means for detecting
motion or lack of motion of said mobile terminal comprises means for
determining a change or a lack of change in at least an estimated proximity of
said mobile terminal to at least one device of said second wireless

communication system.

26. The apparatus as recited in Claim 25, wherein said proximity is
determined by means for monitoring said at least one wireless signal from said
at least one device of said second wireless communication system over a

period of time.

27. The apparatus as recited in Claim 26, wherein said change in said
proximity is determined based on a change or a lack of change in signal

strength of said monitored wireless signal.

28. The apparatus as recited in Claim 27, wherein said change in said
proximity is determined based on a loss of said monitored wireless signal for a

threshold amount of time.

29. The apparatus as recited in Claim 25, wherein said proximity is
determined by acquiring said wireless signal and identifying a change or a lack

of change in signal propagation timing.
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30. The apparatus as recited in Claim 21, wherein said second wireless
communication system comprises at least one of an ultra-wideband base
station, a ZigBee base station, a Bluetooth base station, a wireless network
access point, and/or at least one system enhancement device that adaptively
establishes said second communication system by operatively enhancing said

first communication system.

31. A computer readable medium comprising computer implementable
instructions stored thereon which if implemented by at least one processing unit
within a mobile terminal operatively enable the at least one processing unit to:

initiate or stop at least one process within a mobile terminal in response
to detecting motion or lack of motion of a mobile terminal based, at least in part,
on at least one wireless signal from at least one terrestrial-based second

wireless communication system.

32. The computer readable medium as recited in Claim 31, wherein said
mobile terminal is operatively enable to operate in a first mode while detecting
motion or lack of motion and in a second mode after initiating or stopping said at

least one process.

33.  The computer readable medium as recited in Claim 32, wherein when
operating in said first mode said mobile terminal uses less power than when

operating in said second mode.
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34. The computer readable medium as recited in Claim 31, wherein said at

least one process comprises a location detection process.

35. The computer readable medium as recited in Claim 31, comprising
further computer implementable instructions stored thereon which if
implemented by the at least one processing unit operatively enable the at least
one processing unit to:

determine a change or a lack of change in at least an estimated proximity
of said mobile terminal to at least one device of said second wireless

communication system.

36. The computer readable medium as recited in Claim 35, wherein said
proximity is determined by monitoring said at least one wireless signal from said
at least one device of said second wireless communication system over a

period of time.

37. The computer readable medium as recited in Claim 36, wherein said
change in said proximity is determined based on a change or a lack of change

in signal strength of said monitored wireless signal.

38.  The computer readable medium as recited in Claim 37, wherein said
change in said proximity is determined based on a loss of said monitored

wireless signal for a threshold amount of time.
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39. The computer readable medium as recited in Claim 35, wherein said
proximity is determined by acquiring said wireless signal and identifying a

change or a lack of change in signal propagation timing.

40. The computer readable medium as recited in Claim 31, wherein said
second wireless communication system comprises at least one of an ultra-
wideband base station, a ZigBee base station, a Bluetooth base station, a
wireless network access point, and/or at least one system enhancement device
that adaptively establishes said second communication system by operatively

enhancing said first communication system.
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