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POWER CONSERVATION TECHNIQUES FOR USE IN DEVICES WITH
SELECTABLE POWER MODES

RELATED APPLICATIONS

This is a PCT application claiming priority to U.S. non-provisional Patent

Application No. 13/329,162 filed on December 16, 201 which is in its entirety

incorporated herein by reference.

[0001] The subject matter disclosed herein relates to electronic devices, and more

particularly to methods, apparatuses and articles of manufacture for use in electronic

devices that may selectively operate in different power modes.

2 . Information

[0002] The Global Positioning System (GPS) and other like satellite positioning

systems (SPSs) have enabled navigation services for devices in outdoor

environments. Since some satellite signals may not be reliably received and/or

acquired in an indoor environment, different techniques may be employed to enable

position location and/or other like navigation services. In an indoor application, for

example, certain devices may obtain a position fix by measuring ranges to terrestrial

wireless access points (e.g., IEEE Std. 802 . access points, etc.) that are positioned

at known locations. Such ranges may be measured, for example, by obtaining a

MAC ID address from signals received from such access points and measuring one

or more characteristics of the received signals such as, for example, a signal

strength, a round trip time (RTT) delay, a time of flight (TOF), just to name a few

examples. In addition to SPSs and indoor positioning systems, existing wireless

carrier infrastructures may enable observed time difference of arrival (OTDOA) and/or

advanced forward link trilateration (AFLT) techniques for estimating locations of

applicable devices. For example, with knowledge of the locations of neighboring

base station transmitters and time-reference data, a device may estimate a range to

such base station transmitters based upon an observed signal propagation delay

(e.g., by comparing a phase va e of an acquired signal to a time reference).

[0003] While the above identified positioning techniques have been employed by

mobile handsets and other personal navigation devices, such positioning techniques



may also be employed by location tracking devices such as asset tracking tags, pet

collars, child tracking tags, and/or the like. Thus, for example, a location tracking

device may obtain position fixes using one or more of the above techniques which

may be followed by a transmission of a message to a location server (e.g. , over a

wireless cellular network) to report a most recent position, etc. As a location tracking

device may have limited battery capacity and/or possibly a long expected

deployment, it may be beneficial to conserve electrical power usage.

SUMMARY

[0004] in accordance with certain aspects, a method may be implemented in a

device operable in a plurality of selectable power modes, and which is operating in a

higher power mode to: obtain one or more attribute values including a phase value

from a signal acquired from a ground-based transmitter. As part of the method, in

response to a determination that the one or more attribute values satisfy a profile test

indicating that the device is within a characterized environment, the device may

transition to a lower power mode wherein at least a portion of a receiver used to

acquire the signal is disabled and at least a portion of enabled device circuitry uses a

timing circuit that is set based, at least in part, on at least the phase value.

[0005] In accordance with certain other aspects, an apparatus may be provided

for use in a device operable in a plurality of selectable power modes. With the device

operating in a higher power mode, the apparatus may provide means for obtaining

one or more attribute values including a phase value from a signal acquired from a

ground-based transmitter, and means for transitioning to a lower power mode in

response to a determination that the one or more attribute values satisfy a profile test

indicating that the device is within a characterized environment, wherein in the lower

power mode at least a portion of a receiver used to acquire the signal is disabled and

at least a portion of enabled device circuitry uses a timing circuit that is set based, at

least in part, on at least the phase value.

[0006] in accordance with still other aspects, a device operable in a plurality o

selectable power modes may comprise a receiver, a timing circuit, and a processing

unit. With the device operating in a higher power mode, the processing unit may

obtain one or more attribute values including a phase value from a signal acquired via



the receiver from a ground-based transmitter. The processing unit may, in response

to a determination that the one or more attribute values satisfy a profile test indicating

that the device is within a characterized environment, transition the device to a lower

power mode wherein at least a portion of the receiver is disabled and at least a

portion of enabled device circuitry uses the timing circuit that is set based, at least in

part, on at least the phase value.

[0007] In accordance with yet another aspect, in article of manufacture may be

provided, which comprises a non-transitory computer readable medium having stored

therein computer implementable instructions executable by a processing unit of a

device operable in a plurality of selectable power modes. The instructions may be

executable by a processing unit to, with the device in a higher power mode, obtain

one or more attribute values including a phase value from a signal acquired from a

ground-based transmitter. Instructions may be further executable by a processing

unit to. with the device in a higher power mode and in response to a determination

that the one or more attribute values satisfy a profile test indicating that the device is

within a characterized environment, transition the device to a lower power mode

wherein at least a portion of a receiver used to acquire the signal is disabled and at

least a portion of enabled device circuitry uses a timing circuit that is set based, at

least in part, on at least the phase value.

BRIEF DESCRIPTION OF DRAWINGS

[0008] Non-limiting and non-exhaustive aspects e described with reference to

the following figures, wherein like reference numerals refer to like parts throughout

the various figures unless otherwise specified.

[0009] FIG. 1 is a schematic block diagram illustrating an example environment

comprising a location tracking device that conserves power by selectively

transitioning between different operating modes, in accordance with an

implementation.

[0010] FIG. 2 is a schematic block diagram illustrating certain features of an

example computing platform in the form of a location tracking device to conserve



power by selectively transitioning between different operating modes, in accordance

with an implementation.

[0011] FIG. 3 is a flow diagram illustrating certain features of an example process

or method for use in a device to characterize an environment and selectively

transition between different operating modes while located within the environment, in

accordance with an implementation.

[0012] FIG 4 is a flow diagram illustrating certain features of an example process

or method for use in a device to selectively transition between different operating

modes which may conserve power, in accordance with an implementation.

[0013] FIG. 5 is a flow diagram illustrating certain features of an example process

or method for use in a device to selectively transition between different operating

modes and set a timing circuit used in at least one of the modes, in accordance with

an implementation.

[0014] FIG. 6 is a diagram illustrating certain features of an example mode

transitioning scheme that may be implemented in a device to conserve power, in

accordance with an implementation.

DETAILED DESCRIPTION

[0015] Techniques are provided herein which may be implemented in portable

electronic devices capable of operating in a plurality of modes, in which certain

modes may allow the device to conserve electrical power usage. Thus, certain

example operational modes of a device may be considered as representing different

power modes. For example, since a device may use different amounts of electrical

power depending on its operational mode, one or more operational modes may be

considered a "higher power mode", one or more operational modes may be

considered a "medium power mode", and one or more operational modes may be

considered "a lower power mode". Here, as implied, a device operating in a higher

power mode may use more electrical power than it might if it were operating in a

medium power mode or a lower power mode. Similarly, a device operating in a

medium power mode may use more electrical power than it might if it were operating

in a lower power mode.



[00 ] As described in greater detail herein , in certain example implementations a

device may operatively enable and disable certain components, circuits, and/or

functions depending on its operational power mode. For example, in certain

implementations with a device operating in a higher power mode the device may

enable operation of one or more receivers, one or more transmitters, one or more

sensors, one or more oscillators (e.g. , in one or more timing circuits), etc. However,

such an example device operating in a medium power mode may enable operation of

one or more receivers and/or one or more sensors, but disable operation of one or

more transmitters, etc. Further still, such an example device operating in a lower

power mode may disable operation of one or more receivers, one or more sensors,

one or more transmitters, etc. , while enabling sufficient circuitry to at least allow the

device to transition to another operational mode, e.g. at some later point in time.

[00 7] With this in mind , various methods and apparatuses will now be described

which may be used in a device to selectively transition the device from one power

mode to another power mode in a manner which may promote conservation of

electrical power in the device, e.g., to improve battery life.

[00 8] As described in greater detail herein, an example device may operate in

one or more power modes in which the device may characterize its environment

using one or more on-board receivers and/or one or more on-board sensors. For

example, an environment may be characterized based, at least in part, on one or

more attribute values determined from one or more RF signals acquired by one or

more receivers. For example, an environment may be characterized based, at least

in part, on one or more attribute values determined from one or more signals

generated by one or more on-board sensors (e.g. , inertia! sensors, environmental

sensors).

[001 9] In accordance with one aspect, in characterizing an environment an

example device may establish a "profile test" for the environment, e.g., based on one

or more attribute values, or possibly obtain a profile test from another device. All or

part of a profile test may be used by a device to determine whether it may or may not

be located within the corresponding environment. For example, since a device may

be moved into and out of a particular environment the device may selectively

determine and/or otherwise obtain one or more attribute values from one or more



acquired RF signals and/or one or more sensors and compare such attribute values

to one or more corresponding conditions in one or more profile tests to determine if

there is an adequate match. If there is an adequate match (i.e., a profile test is

satisfied) then the device may infer that it is located within an environment

corresponding to the satisfied profile test. Conversely, if there is not an adequate

match (i.e., no profile test is satisfied) then the device may attempt to establish a new

profile test for its environment or possibly attempt to obtain an applicable profile test

for its environment from another device. Once a new profile test is established or

obtained, it may be stored in memory within the device for future use, and/or

transmitted to another device. Hence, in certain example implementations, a device

may transition to one or more power modes as needed to characterize its

environment, and/or otherwise establish, obtain, transmit, store, access, or modify

one or more profile tests or some portion thereof.

[0020] In accordance with another aspect, it may be beneficial for a device to

specifically transition from one power mode to another power mode, or conversely

refrain from transitioning from one power mode to another power mode, while the

device may be in transit. For example, certain devices may transition to a higher

power mode in response to a determination that the device may be in transit, e.g ., a

location tracking device may be designed to track its movements during transit.

Other devices, however, may be designed to reduce power consumption while

transiting, e.g. , a location tracking device may be designed to reduce power

consumption by waiting to estimate and/or report out its location position after coming

to a sufficient rest. Hence, as described in greater detail herein, in certain example

implementations, a device may determine whether to transition from one power mode

to another power mode based, at least in part, on a determination that the device is

likely to be in a "constrained motion state". Further, in certain example

implementations, a device may determine whether to attempt to characterize an

environment based, at least in part, on a determination that the device is likely to be

in a "constrained motion state".

[0021 ] A device may, for example, determine that it is likely to be in a constrained

motion state based, at least in part, on one or more attribute values. For example, a

device may compare attribute values for an acquired signal to determine if any



changes occur over time, the presence of which may indicate that the device is in

transit and therefore is not likely to be in a constrained motion state. For example,

with a device in transit, it may be expected that attribute values relating to an

acquired signal may change as the device moves closer or farther away from the

transmitter. For example, one or more of a strength value, a phase value, and/or a

frequency Doppler value for an acquired signal may increase or decrease over time

as a device transits towards or away from transmitting device. Similarly, a device

may. for example, compare one or more attribute values for one or more sensors to

one or more applicable threshold values to determine if a device may or may not be

in a constrained motion state. For example, one or more of an acceleration value, a

perceived velocity value, a vibration value, a rotational motion value, a magnetic

value, a sound value, a light value, etc., may be compared to a corresponding

threshold value that may indicate when the device is likely to be in transit or in a

constrained motion state. In certain instances, such threshold values may permit little

to any detectable movements of the device in order for the device to be in a

constrained motion state. In other instances, however, some threshold values may

allow for the device to undergo certain detectable movements while in a constrained

motion state. In certain instances, a selection of certain threshold values, e.g ., to

acquire, to determine detectibie movements, etc , may be associated with a particular

environment, in particular application, and/or the like or some combination thereof.

For example, in certain applications, a limited amount of motion may be allowed, e.g.,

to conserve power, whereas for other applications, a tighter constraint might be

applied. Likewise, a power-effectiveness of different movement detection strategies

may be different in different characterized environments. For example, wireless

signals may have different strengths and therefore an amount of power to receive

such signals may vary. Likewise , in certain instances, a stability of certain oscillators

may vary, e.g. in response to temperatures. Hence, for example, it may therefore be

possible to search less often to maintain an accurate clock at some temperatures

than in others.

[0022] As such, a threshold value or threshold range of values that may be

considered in determining whether a device is or is not likely to be in a constrained

motion state may, for example, be referred to simply as a motion constraint value. In



certain example instances, a device may use one or more motion constraint values in

a generic manner, e.g., regardless of its estimated location position, a characterized

environment, an operating mode, etc. in certain other example instances, a device

may use one or more particular motion constraint values based on its estimated

location position, a characterized environment or expected environment, its operating

mode, and/or the like or some combination thereof. Hence, for example, in certain

implementations a profile test may comprise one or more motion constraint values,

which may correspond to one or more attribute values and relate to a particular

environment.

[0023] As described in greater detail beiow, a device that is in a higher power

mode or a medium power mode may, for example, acquire a signal from a ground-

based transmitter and from such determine at least one attribute values, such as, a

phase value. The phase value may be indicative of a clock time used in a

transmitting device and/or other devices that may be operatively coupled thereto. For

example, a phase value may be indicative of a network time or other like

synchronized timing characteristic.

[0024] As such, a timing circuit within the device may be set based, at least in

part, on such a phase value. With the timing circuit set and in response to a

determination that a profile test is satisfied, a device may transition to a lower power

mode, e.g., wherein a least a portion of a receiver used to acquire the signal may be

disabled and at least a portion of the remaining enabled device circuitry may operate

based, at least in part, on a dock signal generated by the timing circuit that was set.

In certain example implementations, a transition to a lower power mode may be

further contingent upon a determination that the device is likely to be in a constrained

motion state.

[0025] With an example device in a lower power mode, remaining enabled device

circuitry may subsequently determine that a transition is to occur to another power

mode, e.g., a higher power mode or a medium power mode. For a device may be

programmed to transition from a lower power mode according to a particular

schedule. A schedule may, for example, specify that a transition is to occur at

various times and/or after some passage of time to allow a device to obtain a position

fix, enable use of one or more sensors, report a position fix, or for some other



reasons. Hence, in certain example implementations a device may determine

whether a transition from a lower power mode is to occur based, at least in part, on a

time value (e.g., a set time, a timer expiration, etc.), and/or a timing accuracy value

(e.g., based on an accuracy of the timing circuit since last set). In certain instances,

a time value may, for example, be included in a profile test to possibly account for

certain environments. In some example implementations a device may determine

whether a transition from a lower power mode is to occur based , at least in part, on

an inertial sensor value and/or an environmental sensor value, assuming that such

sensors are enabled while the device is in a lower power mode. In still other example

implementations a device may determine whether a transition from a lower power

mode is to occur based, at least in part, on other information that may be available,

such as, e.g., a battery power value (e.g. , based on an estimated or measured

battery life, a level of charge, etc.), a last position fix, a user input, and/or the like or

some combination thereof.

[0026] Attention is now drawn to FIG. 1, which is a schematic block diagram

illustrating an example environment 00 that comprises an example device 102

having an apparatus 116 that may be used to selectively transition device 102

between two or more operating modes, in accordance with an implementation .

[0027] As illustrated, environment 100 may also comprise one or more networks

104, one or more other devices 106, and one or more ground-based transmitters 110 ,

all or some of which may be operatively coupled together via one or more wireless

and/or wired communication links. Also illustrated is a representative SPS 118,

which may comprise a GNSS and/or the like, and which transmit signals that may be

received by device 102 (e.g. , via a location receiver 124) and used for position

location processing. In certain example instances, transmitters 110 may transmit one

or more wireless signals 111 that may be received by a network interface 114 and/or

location receivers 124 of device 102. In certain example instances, other devices

1 6 may transmit one or more wireless signals 107 that may be received by network

interface 114 of device 102, and/or receive one or more wireless signals 107 that

may be transmitted by network interface 114 . In certain example instances, other

devices 106 may transmit o e or more signals over a wired communication link with

network(s) 104, and/or receive one or more signals over a wired communication link



with network(s) 04. In certain example instances, network(s) 04 may transmit one

or more wireless signals 105 that may be received by network interface 114 of device

102, and/or receive one or more wireless signals 107 that may be transmitted by

network interface 14. In certain examples, signals 111 may comprise an Advanced

Forward Link Triiateration (AFLT) pilot signal , a cellular communication network

signal, a wireless communication network signal, a wireless ad-hoc network

communication signal (e.g. , Zigbee, etc.), and/or the like.

[0028] I should be understood that the techniques provided herein may make use

of various different types of signals 1 that may be transmitted by various different

types of transmitters 10. Thus by way of some non-limiting examples one or more

ground-based transmitters may, for example, transmit some form of a continuous

pilot signal, some form of a time multiplex pilot signal, some form of an Orthogonal

Frequency-Division Multiplexing (OFDM) pilot signal, some form of an asynchronous

Beacon broadcast, some form of an Advanced Forward Link Triiateration (AFLT) pilot

signal, some form of a Code Division Multiple Access (CDMA) pilot signal, some form

of a cellular communication network signal, some form of a wireless communication

network signal, some form of a wireless ad-hoc network communication signal, some

form of a wireless broadcast network signal, some form of a navigation beacon

signal , and/or the like, or just to name a few.

[0029] By way of example, device 1 2 may comprise any electronic device that

may be moved about by a user and/or attached to some other object that may be

transported about in some mariner, and which comprises a network interface 4 for

receiving signals transmitted by transmitters 110 (e.g ., access points, cell towers,

beacons, satellites, etc.) and/or possibly other resources in network(s) 104, etc.

Thus, by way of some examples, device 02 may comprise a location tracking

device, such as, an asset tracking tag, a pet collar, a child tracking tag, and/or the

like.

[0030] Apparatus 116 is representative of circuitry, such as, e.g . , hardware,

firmware, a combination of hardware and software, and/or a combination of firmware

and software or other like logic that may be provided in device 102 and used, at least

in part, to determine an operational power mode of device 102, e.g ., as described

herein .



[0031 ] Network(s) 04 may be representative of one or more communication

and/or computing resources (e.g., devices and/or services) which device 102 may

communicate with or through, e.g., via network interface 114 using one or more wired

or wireless communication links. Thus, in certain instances device 102 may receive

(or send) data and/or instructions via network(s) 104. In certain instances, device

102 may, for example, not only receive a signal from a transmitter 110 , but may also

transmit a signal to such a transmitter (e.g., having a receiver).

[0032] In certain example implementations, device 102 may be enabled to receive

signals associated with one or more wireless communication networks, location

services, and/or the like or any combination thereof which may be associated with

one or more transmitters 110 and/or network(s) 104.

[0033] Device 02 may, for example, be enabled (e.g. , via network interface 114)

for use with various wireless communication networks such as a wireless wide area

network (VVWAN), a wireless local area network (WLAN ) , a wireless personal area

network (WPAN), and so on. The term "network" and "system" may be used

interchangeably herein. A WWAN may 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 implement one or more radio access

technologies (RATs) such as cdma2000, Wideband-CDMA (W-CDMA), Time Division

Synchronous Code Division Multiple Access (TD-SCDMA), to name just a few radio

technologies. Here, cdmaZOOO may include technologies implemented according to

IS-95, IS-2000, and IS-856 standards. A TDMA network may implement Global

System for Mobile Communications (GSM), Digital Advanced Mobile Phone System

(D-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 include an IEEE 802. 11x network, and a WPAN may include a Bluetooth

network, an IEEE 802. 15x, for example. Wireless communication networks may

include so-called next generation technologies (e.g. , "4G"), such as, for example,



Long Term Evolution (LTE), Advanced LTE, WiMAX, Ultra Mobile Broadband (UMB),

and/or the like.

[0034] in certain example implementations, device 02 may be enabled , e.g ., via

network interface 1 4 or a location receiver 24 , for use with various location

service(s). such as, a Global Navigation Satellite System (GNSS), or other like

satellite and/or terrestrial locating service, a location based service (e.g., via a cellular

network, a WiFi network, etc.), and/or the like or some combination thereof.

[0035] One or more other devices 106 is illustrated as being connected to device

02 and/or network(s) 104 via one or more network interfaces (not shown), which in

certain implementations may be similar to network interface 114. Other device 06

may, for example, comprise one or more computing platforms, one or more other

devices, one or more appliances, one or more machines, and/or the like or some

combination thereof. Apparatus 116 may, for example, obtain (e.g. , via network

interface 14) one or more attribute values, one or more motion constraint values,

one or more profile tests, and/or the like or some combination thereof from one o

more other devices 106.

[0036] Further, with apparatus 116 device 2 may, for example, determine

and/or otherwise obtain one or more attribute values from one or more RF signals

acquired by one or more receivers (e.g ., in network interface 114 , or one or more

location receivers 24). With apparatus 116 , device 102 may, for example,

determine one or more attribute values for one or more inertia! sensors 0 (e.g.,

accelerometers, gyrometers, gyroscopes, etc.), one or more environmental sensors

122 (e.g. , magnetometers, compass, barometer, thermometer, temperature probes,

stress gauge, microphone or other sound transducer, camera or other light sensitive

sensors, etc.), and/or the like or some combination thereof.

[0037] FIG. 2 is a schematic block diagram illustrating certain features of an

example computing platform 200 shown in the form of device 102 for use in

selectively transitioning between two or more operating modes in a manner that may

conserve power, in accordance with an implementation.

[0038] As illustrated device 02 may comprise one or more processing units 202

to perform data processing (e.g., in accordance with the techniques provided herein)



coupled to memory 204 via one or more connections 206. Processing unit(s) 202

may, for example, be implemented in hardware or a combination of hardware and

software. Processing unit(s) 202 may be representative of one or more circuits

configurable to perform at least a portion of a data computing procedure or process.

By way of example but not limitation, a processing unit may include one or more

processors, controllers, microprocessors, microcontrollers, application specific

integrated circuits, digital signal processors, programmable logic devices, field

programmable gate arrays, or the like, or any combination thereof.

[0039] Memory 204 may be representative of any data storage mechanism.

Memory 204 may include, for example, a primary memory 204-1 and/or a secondary

memory 204-2. Primary memory 204-1 may comprise, for example, a random

access memory, read only memory, etc. While illustrated in this example as being

separate from the processing units, it should be understood that all or part of a

primary memory may be provided within or otherwise co-located/coupled with

processing unit(s) 202, or other like circuitry within device 102. Secondary memory

204-2 may comprise, for example, the same or similar type of memory as primary

memory and/or one or more data storage devices or systems, such as, for example,

a disk drive, a solid state memory drive, etc. In certain implementations, secondary

memory may be operatively receptive of, or otherwise configurable to couple to,

computer readable medium 250. Memory 204 and/or computer readable medium

250 may comprise instructions 252 associated with data processing , e.g. , in

accordance with the techniques and/or apparatus 16 (FIG. 1) , as provided herein.

[0040] Device 102 may, for example, further comprise one or more user input

devices 208, one or more output devices 2 0 , one or more network interfaces 1 4 ,

one or more location receivers 124, one or more inertial sensors 120, and/or one or

more environmental sensors 122. In certain example implementations, an

environmental sensor 122 may comprise a camera or some other form of a light

sensitive sensor or photo detector, a microphone, a gas or smoke detector, and/or

the like.

[0041 ] Input device( s) 208 may, for example , comprise various buttons, switches,

a touch pad, a trackball, a joystick, a touch screen, a microphone, a camera, and/or

the like, which may be used to receive one or more user inputs. Output devices 210



may, for example, comprise various devices that may be used in producing a visual

output, an audible output, and/or a tactile output for a user.

[0042] A network interface 4 may, for example, provide connectivity to one or

more transmitters 110 and/or neiwork(s) 104 (FIG. 1) , e.g., via one or more

communication links. Location receiver 124 may, for example, obtain signals from

one or more location services, SPS, etc. (not shown), which may be used in

estimating a location of device 02 at certain times.

[0043] Processing unit(s) 202 and/or instructions 252 may, for example, provide or

otherwise be associated with one or more encoded electrical signals stored in

memory 204, such as, apparatus 116. At various times memory 204 may comprise

one or more encoded electrical signals representing in some manner one or more

modes 2 18, one or more signal strength values 220, one or more signal timing phase

values 222, one or more profile tests 224, one or more time values 226 (e.g.,

associated with period time, a date, a schedule, a timer, etc.), one or more accuracy

values 228 (e.g., associated with a time, a position, etc.), one or more sensor related

attribute values 230 (e.g., associated with one or more measurements from one or

more inertia! or environmental sensors), one or more power source values 232 (e.g. ,

associated with an available remaining power, used power, power consumption,

certain threshold power level settings/indicators, etc.), one or more position fixes 234

(e.g., geographical or other map coordinates, velocity, altitude, ranges, etc.), one or

more user inputs 236 (e.g., mode selections, mode overrides, mode preferences,

on/off, etc.); one or more frequency Doppler values 238, one or more position

uncertainty values 240, one or more time uncertainty values 242, one or more signal

stability values 246, and/or all or part of one or more almanac, a neighbor list, or

other like data compilation(s)/flle(s) 248, etc. , and/or the like or any combination

thereof, e.g ., as described in the various example techniques herein.

[0044] As further illustrated in FIG. 2 , device 02 may comprise a timing circuit

260, which as described in various examples herein may be used when device 102 is

in a lower power mode. Timing circuit 260 may generate a clock signal for use in a

lower power mode. Timing circuit 260 may comprise, for example, one or more

oscillator(s) 261 . In certain example implementations, oscillator(s) 261 may comprise

oscillators with different frequencies, e.g. , a low-frequency oscillator and a higher



frequency oscillator may be provided to support different operational modes. In

certain example implementations, timing circuit 260 may comprise a tuning fork

crystal oscillator and/or the like which may be used to advance an internal clock time

(e.g., between synchronization of the clock time with a reference time). Additionally,

device 102 may comprise one or more power sources 262. By way of example, in

certain instances a power source 262 may comprise a battery.

[0045] As illustrated simply by way of representation, a power control 270 may be

provided in whole or part via connections 206 and/or elsewhere within device 102.

Power control 270 may be response to processing unit 202 (e.g., running apparatus

116) to selectively enable or disable one or more circuits, receivers, transmitters,

chips, sensors, interfaces, etc, within device 102 in some manner. Thus, for

example, power control 270 may selectively power-up or power-down all or part of a

circuit, etc., to enable or disable it in some manner, e.g., as may be defined by an

operational mode. Hence, for example, power control 270 may power-down or other

wise disable to some extent all or part of location receiver 24 and/or network

interface 114 with device 102 in a lower power mode. Additionally, for example,

power control 270 may power- p or other wise enable all or part of location receiver

1 4 and/or a receiver and/or a transmitter of network interface 114 with device 102 in

another mode, e.g., a higher power mode or a medium power mode. Accordingly,

power control 270 may comprise various hardware, firmware, and/or other like logic,

such as, e.g., switches, logic gates, etc., that may serve to disable and/or enable

various circuitry within device 102 and which may or may not be used depending on

the operational mode of device 102.

[0046] FIG. 3 is a flow diagram illustrating certain features of an example process

or method 300 for use at a device 2 that begins with the device operating in a

higher power mode that may allow the device to compare various attribute values it

may obtain while in an environment to existing profile tests, and if needed to establish

a new profile test based on what it may have learned about the environment, in

accordance with an implementation.

[0047] At example block 302, with the device in a higher power mode, the device

may determine one or more attribute values using one or more receivers and/or one

or more sensors. For example, in certain instances a device may determine a



strength value and/or a phase value for at least one signal received from a ground-

based transmitter. For example, some form of a pilot signal may be received from a

base station transmitter of a cellular communications network, and the device may

determine a strength value determined based, at least in part, on one or more

received signal strength measurements and a phase value based, at least in part, on

one or more time phase measurements and/or the like. In certain instances, for

example, such values may be singular or plural , for example a mean and variance, or

simply a single value with an implied error estimate. As previously mentioned, and as

may be included at block 302, additional attribute values may be based on

measurements, etc. , obtained using other receivers and/or various sensors to further

characterize the environment.

[0048] At example block 304, it may be determined whether a profile test is

satisfied, e.g., based, at least in part, by at least one of the attribute values from block

302. Thus, for example, one or more profile tests may be considered to determine if

there might be a significant likelihood of a match between conditions specified in a

profile test and corresponding attribute values from block 302. Those skilled in the

a t will understand that, in certain instances, some attribute values and corresponding

test conditions may be weighted more heavily or lightly in such determinations, e.g.,

depending o the design, receiver and/or sensor operational capabilities, targeted

environments, etc. Also, it should be recognized that a significant likelihood of a

match is not necessarily limited to a perfect match for all tested conditions, but may

represent a much lower level of certainty depending on various design

considerations.

[0049] At example block 306, a timing circuit that may be used by the device when

operating in at least a lower power mode may be set. For example, a timing circuit

may be set based , at least in part, on a phase value for an acquired signal.

[0050] At example block 308, a device may transition to a lower power mode.

Such a transition to a lower power mode may, for example, be pred icated based at

least in part on profile test being satisfied at block 304 and possibly a timing circuit

being set at block 306. In certain instances, a block 3 10 , a transition to a lower

power mode may be further predicated based, at least in part, on a determination that

the device is likely to be in a constrained motion state.



[0051 ] FIG. 4 is a flow diagram illustrating certain features of an example process

or method 400 for use at a device 02 that begins with the device operating in a

lower power mode (e.g., as a result of method 300) that may allow the device to

selectively, periodically, and/or otherwise intermittently transition to another mode,

e.g. , a medium power mode or even a higher power mode, in which one or more new

attribute values may be determined and possibly used in some manner, in

accordance with an implementation.

[0052] At example bock 402, with the device in a lower power mode, in response

to a determination that a transition is to occur, the device may transition to another

mode, e.g., a medium power mode or possibly a higher power mode. By way of

example, one or more receivers and/or one or more sensors that may have been

disabled with the device operating in the lower power mode may be enabled or

otherwise used with the device in a medium power mode or a higher power mode. At

block 404, circuitry within the device that is enabled with the device in a lower power

mode may determine whether a transition is to occur, e.g., based, at least in part, on

a time, a timer, a timing circuit, a schedule, one or more uncertainty values, a

modeled function, a statistical function, and/or the like or some combination thereof.

[0053] At example block 406, with a device in a medium power mode (or possibly

a higher power mode), an attempt may be made to reacquire at least one signal that

was previously acquired to determine at least a new phase value. If a new phase

value is determined, then a timing circuit (e.g., used by the device while operating in

a lower power mode) may be reset or otherwise affected in some manner based, at

least in part, on the new phase value, and the device may transition back to the lower

power mode is a profile test remains satisfied . At block 408, in certain instances, a

device may determine whether it is likely to be in a constrained motion state before

transitioning back to the lower power mode, e.g ., based , at least in part, on one or

more attribute values for one or more receivers and/or one or more sensors.

[0054] FIG. 5 is a flow diagram illustrating certain features of an example process

or method 500 for use at a device 02 to set a timing circuit that may be used with

the device operating in a lower power mode, in accordance with an implementation.



[0055] At example block 502, a device may be placed in a higher power mode, or

a medium power mode. As such, for example, at example block 504, at least one

receiver may be enabled for use.

[0056] n certain example implementations, at block 506, a base station almanac

and/or other like information may be obtained. In certain example implementations,

at block example 508, one or more RF signals may be selected (e.g. , for searching

and possibly acquisition by one or more enabled receivers) based, at least in part, on

one or more expected signal stability values and/or obtained information such as in

one or more obtained base station almanacs, etc. , or some portion thereof.

[0057] For example, a device may select one or more specific signals to acquire

from one or more ground-based transmitters based, at least in part, on a comparison

of corresponding signal stability values for available or expected signals. By way of

example, a signal stability value may comprise or otherwise be based , at least in part,

on: a type of received signal, a received signal strength measurement, a received

signal phase drift measurement, a received signal frequency, a received signal

frequency stability, a received signal availability measurement, a transmitter position

uncertainty, a transmitter range, a type of transmitter, a type of transmitter antenna,

and/or the like or some combination thereof.

[0058] For example, a device may obtain and use all or part of a base station or

satellite almanac and/or other like data compilation (e.g., for at least one of the

plurality of ground-based or space-based transmitters), and select one or more

signals based, at least in part, on the base station or satellite almanac and/or other

like data compilation.

[0059] At example block 5 10, a device may acquire at least a first signal from a

ground-based transmitter. At example block 5 12, a device may determine at least a

phase value for the first signal. At example block 5 14 , a device may set or otherwise

operatively affect a timing circuit (e.g., used with the device operating in a lower

power mode) based, at least in part, on a phase value, e.g., from example block 512 .

[0060] At example block 5 16, a device may initiate a transition placing the device

in a lower power mode. Here, as previously described, a device operating in a lower

power mode may consume less electrical power than it does while operating in a



higher power mode or a medium power mode (and possibly certain other power

modes). At example block 5 18, a device may disable at least one receiver or some

portion thereof which may have been enabled with the device in the higher power

mode. At example block 520, at least a portion of enabled device circuit may be

operated using a timing circuit as possibly set at block 514. For example, at least a

portion of a processing unit or other corresponding logic circuitry may receive a clock

signal or other like signal(s) from the timing circuit with the device in a lower power

mode.

[0061 ] Reference is made next to FIG. 6 , which is a diagram illustrating certain

features of an example mode transitioning scheme 600 that may be implemented in

device 102 (FIG. 1) to conserve power, in accordance with an implementation.

[0062] Here, for example, device 02 may be placed in a higher power mode 601,

e.g., as in block 502 (FIG. 5), and as such may receive and transmit wireless signals.

In certain instances, higher power mode 601 may represent a fully powered on mode,

an initial start-up mode, etc.

[0063] Device 102 may transition, between higher power mode 60 and a lower

power mode 602, e.g., in response to certain conditions represented by conditional

arrow 6 10. For example, arrow 6 10 transitioning device 102 from higher power

mode 601 to lower power mode 602 may represent conditional processes as

illustrated at one or more of blocks 306, 308 and/or 3 10 (FIG. 3), and/or one or more

of blocks 5 16 , 5 18, and/or 520 (FIG. 5). Hence, for example, with device 102 in lower

power mode 602 wireless signals may not be received or transmitted by device 102.

In certain instances, lower power mode 602 may represent a sleep mode which may

reduce power consumption in comparison to higher power mode 601 .

[0064] Device 102 may transition, between lower power mode 602 and a medium

power mode 603, e.g. , in response to certain conditions represented by conditional

arrow 620. For example, arrow 620 transitioning device 102 from lower power mode

602 to medium power mode 603 may represent conditional processes as illustrated

at one or more of blocks 402, and/or 404 (FIG. 4). Hence, for example, in medium

power mode 603 a device may acquire but not transmit wireless signals.



[0065] Device 102 may transition, between medium power mode 603 and a lower

power mode 602, e.g. , in response to certain conditions represented by conditional

arrow 630. For example, arrow 630 transitioning device 02 from medium power

mode 603 to lower power mode 602 may represent conditional processes as

illustrated at one or more of blocks 406, 408, and/or 4 10 (FIG. 4).

[0066] As illustrated by dashed line 640, in certain implementations, higher power

mode 601 may comprise medium power mode 603. For example, higher power

mode 601 may permit device 102 to receive wireless signals, use various sensors,

etc., as might medium power mode 603. As such, conditional arrow 620 may

similarly represent a transition from lower power mode 602 to higher power mode

601 , and conditional arrow 620 may represent a transition (similar to that of

conditional arrow 610) from higher power mode 601 to lower power mode 602.

Indeed, in certain example implementations, device 02 may simply have two modes

of operation, namely, higher power mode 601 and lower power mode 602, which

conditional arrows applied as above.

[0067] As presented herein, several techniques have been presented by way of

example that may allo portable electronic devices to operate in a plurality of modes,

in which certain modes may allow the device to conserve electrical power usage.

Indeed, as illustrated, a device may be enabled to selectively transition from one

operational mode to another at various times in response to varying inputs.

[0068] By way of further example, in certain example implementations, device 02

may adjust its sensitivity to certain inputs based, at least in part, on historical signal

strength information with regard to the particular environment. Similarly, device 02

may, i certain instances, adjust an expected power level threshold to test for motion

and determine whether to transition to a more or less power-efficient operational

mode.

[0069] in still other further example implementations, device 102 may adjust one

or more time and/or Doppler windows for signal reception based, at least in part, one

or more a static or location-constrained assumptions, e.g . with regard to a particular

environment, etc. In yet another example implementation, device 102 may plan to

obtain (e.g. , download, etc.) all or part of available almanac information (e.g. ,

fresher/up-to-date) based at least in regarding power



efficiency, network efficiency, and/or the like or some combination thereof. For

example, certain environments may be characterized, at least in part, by a power-

effectiveness of communication resources available for use by device 102. A time of

download may, for example, be selected based upon expected network loading or

other like factors, e.g., with an intent to make efficient use of communication

resources available for use by device 02 in a given environment. For example, if

device 102 is in transit, communication efficiency may change based upon signal

strength to a serving base station. In such a situation , device 102 may, for example,

seek to update almanac information when a current almanac is becoming stale and a

high signal strength may be observed. Likewise, in a characterized environment,

device 02 may, for example, seek to download almanac information at a time of day

or night when the device and/or other devices are expected to be lightly loaded. In

certain instances, to avoid having multiple devices select the same time of day or

night, it may be possible to add a random or device-specific offset from an off-peak

time, for example, for use by one or more of the devices.

[0070] In yet another example implementation, with device 102 operating in

certain higher power modes, device 102 may obtain two or more phase values from

two or more signals transmitted by two or more ground-based transmitters that are

not co-located together (e.g ., separated by some threshold distance, having antennas

installed on different transmitting platforms, having different geographical

coordinates, etc.). Device 102 may, for example, then attempt to determine whether

a profile test is satisfied based, at least in part, on the two or more phase values. For

example, in certain instances device 102 may determine whether a profile test is

satisfied based on a difference between at least such two phase values.

[0071 ] By way of further example, in certain instances device 102 may comprise

various forms of an electronic location tracking device such as, for example, an asset

tracking device, a tag that may be installed within and/or attached to various objects

such as, for example, a pet collar, an item of clothing, a child's backpack, a storage

or shipping container, a vehicle, a machine, just to name a few examples.

[0072] In accordance with still other example implementations, an operational

mode such as, e.g ., a medium power mode or the like may be provided in device 102

to allow for one or more attribute values to be obtained from one or more



environmental sensors 122. Such an example medium power mode may, however,

not enable a receiver as might other medium power modes described herein. Thus, it

maybe useful to refer to such example medium power mode as a "dream mode" in

which one or more environmental sensors 122 may be used to obtain one or more

applicable attribute values, but not a receiver.

[0073] Apparatus 116 may, for example, selectively transition device 102 from a

lower power mode (e.g., a "sleep mode") according to a schedule, a timer, etc. , to a

medium power mode (e.g. , "dream mode") during which time one or more attribute

values may be obtained and used to determine whether a position uncertainty has

increased since previously being determined. For example, in certain

implementations apparatus 1 6 may selectively transition device 102 from a lower

power mode to a dream mode every k seconds (e.g., where k= \ , etc.). Here, for

example, k may be selected based on the type of sensor(s) being enabled. One

possible benefit to an example dream mode as compared to another example

medium power mode wherein a receiver is enabled is that the enabled sensor(s)

used in such a dream mode me use less power than a receiver while still being able

to possibly affect a position uncertainty value. In response to a position uncertainty

value or other like metric being determined to have not changed enough (e.g. , based

on some threshold value, etc.), then apparatus 116 may transition back to a lower

power mode (e.g., transition from a dream mode back to a sleep mode). However, in

response to a position uncertainty value or other like entry being determined to have

changed enough, then apparatus 116 may determine whether to transition to another

mode, e.g. , such as another medium power mode (e.g. , wherein a receiver may be

activated) or a higher power mode (e.g ., wherein a position fix may be obtained).

[0074] Thus, for example, with device 02 operating in a so-called dream mode, a

position uncertainty value 240 may be affected in some manner based on one or

more attribute values obtained from one or more environmental sensors 122. For

example, an attribute value associated with a magnetometer or compasses may

change as a result of device 02 possibly being moved from one location to another

location, and/or repositioned in some manner. For example, an attribute value

associated with a barometer, a thermometer, a temperature probe, and/or the like

may change as a result of device 102 possibly being moved from one location to



another location, and/or moved in some manner. For example, an attribute value

associated with a stress gauge and/or the like (e.g. , possibly including one or more

inertial sensors 120) may change as a result of device 02 possibly being moved

and/or otherwise manipulated in some manner. In still other examples, in attribute

value associated with the sound transducer, a camera or other light sensitive sensor,

and/or the like may change as a result of device 102 possibly been moved from one

location to another location and/or in some manner being relocated.

[0075] Reference throughout this specification to "one example", "an example",

"certain examples", or "exemplary implementation" means that a particular feature,

structure, or characteristic described in connection with the feature and/or example

may be included in at least one feature and/or example of claimed subject matter.

Thus, the appearances of the phrase "in one example", "an example", "in certain

examples" or "in certain implementations" or other like phrases in various places

throughout this specification are not necessarily all referring to the same feature,

example, and/or limitation . Furthermore, the particular features, structures, or

characteristics may be combined in one or more examples and/or features.

[0076] The methodologies described herein may be implemented by various

means depending upon applications according to particular features and/or

examples. For example, such methodologies may be implemented in hardware,

firmware, and/or combinations thereof, along with software. In a hardware

implementation, for example, a processing unit 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 devices units designed to perform the

functions described herein, and/or combinations thereof.

[0077] In the preceding detailed description, numerous specific details have been

set forth to provide a thorough understanding of claimed subject matter. However, it

will be understood by those skilled in the art that claimed subject matter may be

practiced without these specific details in other instances, methods and apparatuses

that would be known by one of ordinary skill have not been described in detail so as

not to obscure claimed subject matter.



[0078] Some portions of the preceding detailed description have been presented

in terms of algorithms or symbolic representations of operations on binary digital

electronic signals stored within a memory of a specific apparatus o r special purpose

computing device or platform. In the context of this particular specification , the term

specific apparatus or the like includes a general purpose computer once it is

programmed to perform particular functions pursuant to instructions from program

software. Algorithmic descriptions or symbolic representations are examples of

techniques used by those of ordinary skill in the signal processing or related arts to

convey the substance of their work to others skilled in the art. An algorithm is here,

and generally, is considered to be a self-consistent sequence of operations or similar

signal processing leading to a desired result. In this context, operations or

processing involve physical manipulation of physical quantities. Typically, although

not necessarily, such quantities may take the form of electrical or magnetic signals

capable of being stored, transferred , combined, compared or otherwise manipulated

as electronic signals representing information. It has proven convenient at times,

principally for reasons of common usage, to refer to such signals as bits, data,

values, elements, symbols, characters, terms, numbers, numerals, information, or the

like. It should be understood, however, that all of these or similar terms are to be

associated with appropriate physical quantities and are merely convenient labels.

Unless specifically stated otherwise, as apparent from the following discussion, it is

appreciated that throughout this specification discussions utilizing terms such as

"processing," "computing," "calculating," "determining", "establishing", "obtaining",

"identifying", "maintaining," and/or the like refer to actions or processes of a specific

apparatus, such as a special purpose computer or a similar special purpose

electronic computing device. In the context of this specification, therefore, a special

purpose computer or a similar special purpose electronic computing device is

capable of manipulating or transforming signals, typically represented as physical

electronic or magnetic quantities within memories, registers, or other information

storage devices, transmission devices, or display devices of the special purpose

computer or similar special purpose electronic computing device. In the context of

this particular patent application, the term "specific apparatus" may include a general

purpose computer once it is programmed to perform particular functions pursuant to

instructions from program software.



[0079] The terms, "and", "or", and "and/or" as used herein may include a variety of

meanings that also are expected to depend at least in part upon the context in which

such terms re used. Typically, "or" if used to associate a list, such as A, B or C, is

intended to mean A, B, and C, here used in the inclusive sense, as well as A, B or C,

here used in the exclusive sense. In addition the term "one or more" as used herein

may be used to describe any feature, structure, or characteristic in the singular or

may be used to describe a plurality or some other combination of features, structures

or characteristics. Though , it should be noted that this is merely an illustrative

example and claimed subject matter is not limited to this example.

[0080] While there has been illustrated and described what are presently

considered to be example features, it will 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 .

[0081 ] 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 aspects falling within the scope of appended claims, and equivalents thereof.



CLAIMS

What is claimed is:

1. A method comprising: with a device operable in a plurality of selectable power

modes, and with said device in a higher power mode:

obtaining one or more attribute values including a phase value from a signal

acquired irom a ground-based transmitter; and

in response to a determination that said one or more attribute values satisfy a

profile test indicating that said device is within a characterized environment,

transitioning to a lower power mode wherein at least a portion of a receiver used to

acquire said signal is disabled and at least a portion of enabled device circuitry uses

a timing circuit that is set based, at least in part, on at least said phase value.

2. The method of Claim 1, wherein said transitioning said device to said lower

power mode is further based, at least in part, in response to a determination that said

device is in a constrained motion state.

3. The method of Claim , and further comprising;

with said device in said higher power mode, in response to a determination

that said one or more attribute values fail to satisfy said profile test, characterizing a

new environment to generate a new profile test for use in indicating whether said

device is within said new environment based at least in part, on said one or more

attribute values.

4 . The method of Claim , and further comprising:

with said device in said lower power mode, in response to a determination that

a transition is to occur, transitioning to a medium power mode; and

with said device in said medium power mode: attempting to reacquire said

signal; obtaining at least a new phase value from said reacquired signal; and

resetting said timing circuit based, at least in part, on said new phase value.



5 . The method of Claim 4 , and further comprising, with said device in said lower

power mode, determining whether said transition is to occur based, at least in part,

on at least one of: a time value; a timing accuracy value; an inertiai sensor value; an

environmental sensor value; a battery power value; said profile test; a new profile

test; a position fix; or a user input.

6 . The method of Claim 4 , and further comprising, with said device in said

medium power mode: obtaining a strength value from said signal; and determining

whether said device is in a constrained motion state based, at least in part, on said

strength value.

7 . The method of Claim 6, and further comprising, with said device in said

medium power mode: obtaining at least one other strength value from at least one

other signal received from at least one other ground-based transmitter; and

determining whether said device is in said constrained motion state based, at least in

part, on said at least one other strength value.

8 . The method of Claim 4 , and further comprising, with said device in said

medium power mode: obtaining a frequency Doppler value from said signal; and

determining whether said device is in a constrained motion state based, at least in

part, on said frequency Doppler value.

9 . The method of Claim 4 , wherein said device uses less power operating in said

medium power mode than while operating in said higher power mode.

10. The method of Claim , and further comprising, selecting said signal from a

plurality of signals received from a plurality of ground-based transmitters based, at

least in part, on a comparison of corresponding signal stability values for said plurality

of signals.

11. The method of Claim , and further comprising at least one of:

receiving at least a portion of said profile test from at least one other device; or

transmitting at least a portion of said profile test to at least one other device.



12. The method of Claim 1, and further comprising: selecting said signal based, at

least in part, on at least a portion of a base station almanac.

13. The method of Claim 4 , and further comprising: enabling use of a transmitter

and said receiver in said higher power mode; disabling use of said transmitter and

said receiver in said lower power mode; and disabling use of said transmitter and

enabling use of said receiver in said medium power mode.

14. The method of Claim 1 , and further comprising: in a medium power mode:

disabling use of a transmitter, disabling use of said receiver, and enabling use of at

least one of: an inertial sensor; or an environmental sensor.

5 . The method of Claim , wherein obtaining said one or more attribute values

further comprises obtaining at least one of said one or more attribute values from one

or more signals from at least one of: an inertial sensor; or an environmental sensor.

16. The method of Claim 1, and further comprising, with said device in said higher

power mode:

obtaining at least two phase values from at least two signals transmitted by at

least two ground-based transmitters that are not co-located; and

determining whether said profile test is satisfied based, at least in part, on a

difference between said at least two phase values.

17. The method of Claim 1, and further comprising, with said device in said higher

power mode:

enabling use of a transmitter and said receiver in said higher power mode; and

communicating with at least one other device via said transmitter.



. An apparatus for use in a device operable in a plurality of selectable power

modes, the apparatus comprising:

with said device in a higher power mode:

means for obtaining one or more attribute values including a phase

value from a signal acquired from a ground-based transmitter; and

means for transitioning to a lower power mode in response to a

determination that said one or more attribute values satisfy a profile test

indicating that said device is within a characterized environment, wherein in

said lower power mode at least a portion of a receiver used to acquire said

signal is disabled and at least a portion of enabled device circuitry uses a

timing circuit that is set based, at least in part, on at least said phase value.

19. The apparatus of Claim 18, wherein said means for transitioning said device to

said lower power mode is further based, at least in part, in response to a

determination that said device is in a constrained motion state.

20. The apparatus of Claim 18, and further comprising, with said device in said

higher power mode:

means for characterizing a new environment to generate a new profile test for

use in indicating whether said device is within said new environment based at least in

part, on said one or more attribute values, n response to a determination that said

one or more attribute values fail to satisfy said profile test.

21. The apparatus of Claim 18, and further comprising:

with said device in said lower power mode, in response to a determination that

a transition is to occur, means for transitioning to a medium power mode; and

with said device in said medium power mode: means for attempting to

reacquire said signal; means for obtaining at least a new phase value from said

signal; and means for resetting said timing circuit based, at least in part, on said new

phase value.



22. The apparatus of Claim 2 1, and further comprising, with said device in said

lower power mode, means for determining whether said transition is to occur.

23. The apparatus of Claim 2 1, and further comprising, with said device in said

medium power mode: means for obtaining a strength value from said signal; and

means for determining whether said device is in a constrained motion state based, at

least in part, on said strength value.

24. The apparatus of Claim 2 1, and further comprising, with said device in said

medium power mode: means for obtaining at least one other strength value from at

least one other signal received from at least one other ground-based transmitter; and

means for determining whether said device is in said constrained motion state based,

at least in part, on said at least one other strength value.

25. The apparatus of Claim 2 1, and further comprising, with said device in said

medium power mode: means for obtaining a frequency Doppler value from said

signal; and means for determining whether said device is in a constrained motion

state based, at least in part, on said frequency Doppler value.

26. The apparatus of Claim 18, and further comprising: means for selecting said

signal from a plurality of signals received from a plurality of ground-based

transmitters based, at least in part, on a comparison of corresponding signal stability

values for said plurality of signals.

27. The apparatus of Claim 18, and further comprising at least one of: means for

receiving at least a portion of said profile test from at least one other device; or

means for transmitting at least a portion of said profile test to at least one other

device.

28. The apparatus of Claim 18 , and further comprising: means for selecting said

signal based, at least i part, on at least a portion of a base station almanac.



29. The apparatus of Claim 2 , and further comprising: means for enabling use of

a transmitter and means for said receiver in said higher power mode; means for

disabling use of said transmitter and means for disabling use of said receiver in said

lower power mode; and means for disabling use of said transmitter and means for

enabling use of said receiver in said medium power mode.

30. The apparatus of Claim 18, and further comprising: with said device in a

medium power mode: means for disabling use of a transmitter; means for disabling

use of said receiver, and means for enabling use of at least one of: an inertia! sensor;

or an environmental sensor.

3 1 . The apparatus of Claim 18 , and further comprising: means for obtaining at

least one of said one or more attribute values from one or more signals from at least

one of: an inertial sensor: or an environmental sensor.

32. The apparatus of Claim 18, and further comprising, with said device in said higher

power mode:

means for obtaining at least two phase values from at least two signals

transmitted by at least two ground-based transmitters that are not co-iocated; and

means for determining whether said profile test is satisfied based, at least in

part, on a difference between said at least two phase values.

33. A device operable in a plurality of selectable power modes, the device

comprising:

a receiver;

a timing circuit; and

a processing unit to, with said device in a higher power mode:

obtain one or more attribute values including a phase value from a

signal acquired via said receiver from a ground-based transmitter; and

in response to a determination that said one or more attribute values

satisfy a profile test indicating that said device is within a characterized

environment, transition said device to a lower power mode wherein at least a

portion of said receiver is sa d n i portion of enabled device



circuitry uses said timing circuit that is set based, at least in part, on at least

said phase value.

34. The device of Claim 33, said processing unit to further, transition said device

to said lower power mode based further, at least in part, in response to a

determination that said device is in a constrained motion state.

35. The device of Claim 33, said processing unit to further: with said device in

said higher power mode, in response to a determination that said one or more

attribute values fail to satisfy said profile test, characterize a new environment to

generate a new profile test for use in indicating whether said device is within said new

environment based at least in part, on said one or more attribute values.

36. The device of Claim 33, said processing unit to further;

with said device in said lower power mode, in response to a determination that

a transition is to occur, transition to a medium power mode; and

with said device in said medium power mode: attempt to reacquire said signal

via said receiver; obtain at least a new phase value from said signal; and reset said

timing circuit based, at least in part, on said new phase value.

37. The device of Claim 36, said processing unit to further, with said device in said

lower power mode, determine whether said transition is to occur based, at least in

part, on at least one of: a time value; a timing accuracy value; an inertia! sensor

value; an environmental sensor value; a battery power value; said profile test; said

new profile test; a position fix; or a user input.

38. The device of Claim 36, said processing unit to further, with said device in said

medium power mode: obtain a strength value from said signal; and determine

whether said device is in a constrained motion state based, at least in part, on said

strength value.

39. The device of Claim 38, said processing unit to further, with said device in said

medium power mode: obtain at least h r n h value from at least one other



signal received from at least one other ground-based transmitter; and determine

whether said device is in said constrained motion state based, at least in part, on said

at least one other strength value.

40. The device of Claim 36, said processing unit to further, with said device in said

medium power mode: obtain a frequency Doppler value from said signal; and

determine whether said device is in a constrained motion state based, at least in part,

on said frequency Doppler value.

4 . The device of Claim 33, said processing unit to further, select said signal from

a plurality of signals received from a plurality of ground-based transmitters based, at

least in part, on a comparison of corresponding signal stability values for said plurality

of signals.

42. The device of Claim 33, said processing unit to further, receive at least a

portion of said profile test from at least one other device via said receiver.

43. The device of Claim 33, and further comprising a transmitter, and said

processing unit to further initiate transmission of at least a portion of said profile test

to at least one other device via said transmitter.

44. The device of Claim 33, said processing unit to further, select said signal

based, at least in part, on at least a portion of a base station almanac.

45. The device of Claim 36, and further comprising a transmitter, and said

processing unit to further: enable use of said transmitter and said receiver in said

higher power mode; disable use of said transmitter and said receiver in said lower

power mode; and disable use of said transmitter and enable use of said receiver in

said medium power mode.

46. The device of Claim 33, said processing unit to further place said device in a

medium power mode by disabling use of a transmitter, disabling use of said receiver,

and enabling use of at least one of: an inertia! sensor: or an environmental sensor.



47. The device of Claim 33, and further comprising at least one of: an inertia!

sensor; or an environmental sensor; and said processing unit to further: obtain at

least one of said one or more attribute values from one or more signals from at least

one of: said inertial sensor; or said environmental sensor.

48. The device of Claim 33, with said device in said higher power mode, said

processing unit to further:

obtain at least two phase values via said receiver from at least two ground-

based transmitters that are not co-located; and

determine whether said profile test is satisfied based, at least in part, on a

difference between said at least two phase values.

49. An article comprising: a non-transitory computer readable medium having

stored therein computer irnplementable instructions executable by a processing unit

of a device operable in a plurality of selectable power modes to:

with said device in a higher power mode:

obtain one or more attribute values including a phase value from a

signal acquired from a ground-based transmitter; and

in response to a determination that said one or more attribute values

satisfy a profile test indicating that said device is within a characterized

environment, transition said device to a lower power mode wherein at least a

portion of a receiver used to acquire said signal is disabled and at least a

portion of enabled device circuitry uses a timing circuit that is set based, at

least in part, on at least said phase value.

50. The article device of Claim 49, said computer irnplementable instructions being

further executable by said processing unit to, transition said device to said lower

power mode based further, at least in part, in response to a determination that said

device is in a constrained motion state.

5 . The article device of Claim 49, said computer irnplementable instructions being

further executable by said processing unit to: with said device in said higher power



mode and in response to a determination that said one or more attribute values fail to

satisfy said profile test;

characterize a new environment to generate a new profile test for use in

indicating whether said device is within said new environment based at least in part,

on said one or more attribute values.

52. The article device of Claim 49, said computer implementable instructions being

further executable by said processing unit to:

with said device in said lower power mode, in response to a determination that

a transition is to occur, transition said device to a medium power mode; and

with said device in said medium power mode: attempt to reacquire said signal;

determine at least a new phase value for said signal; and reset said timing circuit

based, at least in part on said new phase value.

53. The article device of Claim 52, said computer implementable instructions being

further executable by said processing unit to, with said device in said medium power

mode: obtain a strength value from said signal; and determine whether said device is

in a constrained motion state based, at least in part, on said strength value.

54. The article device of Claim 53, said computer implementable instructions being

further executable by said processing unit to, with said device in said medium power

mode: obtain at least one other strength value for at least one other signal received

from at least one other ground-based transmitter; and determine whether said device

is in said constrained motion state based, at least in part, on said at least one other

strength value.

55. The article device of Claim 52, said computer implementable instructions being

further executable by said processing unit to, with said device in said medium power

mode: obtain a frequency Doppler value from said signal; and determine whether

said device is in a constrained motion state based, at least in part, on said frequency

Doppler value.



56. The article device of Claim 49, said computer implementable instructions being

further executable by said processing unit to, select said signal from a plurality of

signals received from a plurality of ground-based transmitters based, at least in part,

on at least one of: a comparison of corresponding signal stability values for said

plurality of signals; or a base station almanac.

57. The article device of Claim 49, said computer implementable instructions being

further executable by said processing unit to, initiate at least one of: obtaining at

least a portion of said profile test from at least one other device; or providing at least

a portion of said profile test to at least one other device.

58. The article device of Claim 49, said computer implementable instructions being

further executable by said processing unit to further obtain at least one of said one or

more attribute values from one or more signals from at least one of: an inertial

sensor; or an environmental sensor.

59. The article device of Claim 49, said computer implementable instructions being

further executable by said processing unit to: initiate enabling use of a transmitter

and said receiver in said higher power mode; disabling use of said transmitter and

said receiver in said lower power mode; and disabling use of said transmitter and

enabling use of said receiver in said medium power mode.

60. The article of Claim 49, said computer implementable instructions being further

executable by said processing unit to, with said device in a medium power mode,

initiate: disabling use of a transmitter, disabling use of said receiver, and enabling use

of at least one of: an inertial sensor; or an environmental sensor.

6 1. The article of Claim 49, said computer implementable instructions being further

executable by said processing unit to, with said device in said higher power mode:

obtain at least two phase values from at least two signals transmitted by at

least two ground-based transmitters that are not co-located; and

determine whether said profile test is satisfied based, at least in part, on a

difference between said at least two phase values.
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