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(57) Abstract: Techniques for assisted network acquisition are described. An apparatus may comprise awireless transceiver, apro -
cessor circuit communicatively coupled to the wireless transceiver, and a memory unit communicatively coupled to the processor
circuit, the memory unit to store a network locator application operative on the processor circuit to locate a network for a remote
device. The network locator application may comprise a network detector component operative to receive network information for
multiple wireless networks via the wireless transceiver, anetwork selector component operative to select atarget network for the re-
mote device from the multiple wireless networks based on the network information, and a network notifier component operative to
send network configuration information for the target network to the remote device. Other embodiments are described and claimed.
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TECHNIQUES FOR ASSISTED NETWORK ACQUISITION

BACKGROUND

[0001] Power management is aubiquitous feature for electronic devices. In
computing, for example, an Advanced Configuration and Power Interface (ACPI)
specification provides an open standard for device configuration and power management
by the operating system. When an electronic device isnot being fully utilized by a user,
power management techniques such as ACPI may be used to place the electronic device
in various power states (or performance states), with each power state reducing or
eliminating an amount of power provided to various components of the electronic device
to reduce overall power consumption for the electronic device. However, once an
electronic device isplaced into alower power state, certain components may no longer be
operational, such as awireless transceiver. This can be problematic whenever the
electronic device needs to maintain acommunication connection with another device to
receive information. Furthermore, whenever apower state for the electronic deviceis
increased thereby resuming power to awireless transceiver, it may take arelatively long
period of time for the wireless transceiver to become operational and re-establish a
communication connection. It iswith respect to these and other considerations that the

present improvements have been needed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. lillustrates an embodiment of a network locator apparatus.

[0003] FIG. 2illustrates an embodiment of afirst operating environment for a
network locator application.

[0004] FIG. 3illustrates an embodiment of a second operating environment for a
network locator application.

[0005] FIG. 4 illustrates an embodiment of athird operating environment for a
network locator application.

[0006] FIG. 5illustrates an embodiment of afourth operating environment for a
network locator application.

[0007] FIG. 6A illustrates an embodiment of anetwork locator system.

[0008] FIG. 6B illustrates an embodiment of anetwork locator system.

[0009] FIG. 7 illustrates an embodiment of afirst logic flow.

[0010] FIG. 8 illustrates an embodiment of a second logic flow.

[0011] FIG. 9illustrates an embodiment of athird logic flow.

[0012] FIG. 10 illustrates an embodiment of a message flow.

[0013] FIG. 11 illustrates an embodiment of a computing architecture.

[0014] FIG. 12 illustrates an embodiment of a communications architecture.
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DETAILED DESCRIPTION

[0015] Various embodiments are generally directed to managing communications
connections for an electronic device. Some embodiments are particularly directed to
techniques for assisted network acquisition. For example, afirst electronic device may
assist a second electronic device in locating and acquiring anetwork suitable for the
second electronic device. An example of afirst electronic device may comprise a smart
phone, and an example of a second electronic device may comprise a desktop or
notebook computer, among other examples.

[0016] The first and second devices may be designed to interoperate and
communicate to allow the first device to act as aproxy or agent for the second device
when the second device isin alower power state. For instance, assume the second
electronic device utilizes power management techniques to manage power consumption
in accordance with ACPI power states (or performance states). When the second
electronic device exits afully operational power state (e.g., SO) and enters alower power
state (e.g., S1-S5) that affects operations of awireless transceiver, the first electronic
device may detect or receive notification of the lower power state of the second electronic
device. Thefirst electronic device may then initiate scans for wireless networks suitable
for operation with the wireless transceiver of the second electronic device using a stored
list of networks. The first electronic device may employ network selection logic to
detected networks to select anetwork suitable for the second electronic device, retrieve
network information for the selected network, and send the network information to the
second electronic device. The second electronic device may receive the network
information from the first electronic device, and store the network information for use
when the second electronic device enters ahigher power state (e.g., SO) to resume
operations for the wireless transceiver. Upon entering the higher power state, the
wireless transcelver may use the received network information to quickly and

automatically connect to the selected network once the second electronic device enters
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the higher power state. The wireless transceiver may establish acommunication
connection to the network without having to undergo network scanning and selection
operations normally performed by the wireless transceiver, thereby simulating an "instant
on" feature for the second electronic device. In this manner, the wireless transceiver may
rapidly acquire acommunications connection when transitioning from alower power
state to ahigher power state. Asaresult, the embodiments can improve affordability,
scalability, modularity, extendibility, or interoperability for an operator, device or
network.

[0017] Assisted network acquisition techniques provide significant advantages over
conventional techniques. For instance, conventional solutions may include alowing a
wireless transceiver for the second electronic device to scan and acquire anetwork once it
enters ahigher power state. Aspreviously described, however, this delays network
acquisition. Further, amemory unit for wireless transceivers istypically alimited
resource, and therefore it can store alimited amount of network configuration
information, network identifiers, and associated network information. The memory size
limitation also prevents awireless transceiver from implementing network selection logic
of relative complexity. Offloading a network database and network selection logic to the
first electronic device reduces or eliminates these disadvantages. Further, auser typicaly
has multiple electronic devices in close proximity to each other, such as a smart phone
and a notebook computer, making assisted network acquisition alower cost alternative
through efficient use of potentially available and underutilized resources.

[0018] Reference is now made to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following description, for purposes of
explanation, numerous specific details are set forth in order to provide athorough
understanding thereof. It may be evident, however, that the novel embodiments can be
practiced without these specific details. In other instances, well known structures and
devices are shown in block diagram form in order to facilitate a description thereof. The
intention isto cover al modifications, equivalents, and alternatives consistent with the

claimed subject matter.



WO 2013/100887 PCT/US2011/062540

[0019] FIG. 1lillustrates ablock diagram for anetwork locator apparatus 100. In one
embodiment, the network locator apparatus 100 may comprise a computer-implemented
apparatus comprising an electronic device 120 having aprocessor circuit 130, a memory
unit 150, and atransceiver 160. The electronic device 120 may further have installed a
network locator application 140 suitable for locating a network for aremote device.
Although the network locator apparatus 100 shown in FIG. 1has alimited number of
elements in acertain topology, it may be appreciated that the network locator apparatus
100 may include more or less elements in alternate topologies as desired for a given
implementation.

[0020] In various embodiments, the network locator apparatus 100 comprise an
electronic device 120. Examples of an electronic device 120 may include without
limitation an ultra-mobile device, amobile device, apersonal digital assistant (PDA), a
mobile computing device, a smart phone, atelephone, adigital telephone, acellular
telephone, eBook readers, ahandset, aone-way pager, atwo-way pager, a messaging
device, acomputer, apersonal computer (PC), adesktop computer, alaptop computer, a
notebook computer, anetbook computer, ahandheld computer, atablet computer, a
server, aserver array or server farm, aweb server, anetwork server, an Internet server, a
work station, a mini-computer, amain frame computer, a supercomputer, a network
appliance, aweb appliance, adistributed computing system, multiprocessor systems,
processor-based systems, consumer electronics, programmable consumer electronics,
game devices, television, digital television, set top box, wireless access point, base
station, subscriber station, mobile subscriber center, radio network controller, router, hub,
gateway, bridge, switch, machine, or combination thereof. The embodiments are not
limited in this context.

[0021] In various embodiments, the network locator apparatus 100 may comprise a
processor circuit 130. The processing circuit 130 can be any of various commercially
available processors, including without limitation an AMD® Athlon®, Duron® and
Opteron® processors; ARM® application, embedded and secure processors; IBM® and
Motorola® DragonBall® and PowerPC® processors; IBM and Sony® Cell processors;
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Intel® Celeron®, Core (2) Duo®, Itanium®, Pentium®, Xeon®, and XScale®
processors, and similar processors. Dual microprocessors, multi-core processors, and
other multi-processor architectures may also be employed as the processing circuit 130.
[0022] In various embodiments, the network locator apparatus 100 may comprise a
memory unit 150. The memory unit 150 may include various types of computer-readable
storage media in the form of one or more higher speed memory units, such asread-only
memory (ROM), random-access memory (RAM), dynamic RAM (DRAM), Double-
Data-Rate DRAM (DDRAM), synchronous DRAM (SDRAM), static RAM (SRAM),
programmable ROM (PROM), erasable programmable ROM (EPROM), electrically
erasable programmable ROM (EEPROM), flash memory, polymer memory such as
ferroelectric polymer memory, ovonic memory, phase change or ferroelectric memory,
silicon-oxide-nitride-oxide-silicon (SONOS) memory, magnetic or optical cards, an array
of devices such as Redundant Array of Independent Disks (RAID) drives, solid state
memory devices (e.g., USB memory, solid state drives (SSD) and any other type of
storage media suitable for storing information.

[0023] In various embodiments, the network locator apparatus 100 may comprise one
or more wireless transceivers 160-a. Each of the wireless transceivers 160-a may be
implemented as physical wireless adapters or virtual wireless adapters, sometimes
referred to as "hardware radios’ and "software radios.” In the latter case, asingle
physical wireless adapter may be virtualized using software into multiple virtual wireless
adapters. A physical wireless adapter typically connects to ahardware-based wireless
access point. A virtual wireless adapter typically connects to a software-based wireless
access point, sometimes referred to as a"SoftAP." For instance, avirtual wireless
adapter may allow ad hoc communications between peer devices, such as a smart phone
and a desktop computer or notebook computer. Various embodiments may use asingle
physical wireless adapter implemented as multiple virtual wireless adapters, multiple
physical wireless adapters, multiple physical wireless adapters each implemented as
multiple virtual wireless adapters, or some combination thereof. The embodiments are

not limited in this case.
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[0024] It isworthy to note that "a" and "b" and "¢" and similar designators as used
herein are intended to be variables representing any positive integer. Thus, for example,
if an implementation sets avalue for a = 5, then acomplete set of wireless transceivers
160-¢ may include wireless transceivers 160-1, 160-2, 160-3, 160-4 and 160-5. The
embodiments are not limited in this context.

[0025] The wireless transceivers 160-amay comprise or implement various
communication techniques to allow the electronic device 120 to communicate with other
electronic devices via anetwork. For instance, the wireless transceivers 160-a may
implement various types of standard communication elements designed to be
interoperable with a network, such as one or more communications interfaces, network
interfaces, network interface cards (NIC), radios, wireless transmitters/receivers
(transceivers), wired and/or wireless communication media, physical connectors, and so
forth. By way of example, and not limitation, communication media includes wired
communications media and wireless communications media. Examples of wired
communications media may include awire, cable, metal leads, printed circuit boards
(PCB), backplanes, switch fabrics, semiconductor material, twisted-pair wire, co-axial
cable, fiber optics, apropagated signal, and so forth. Examples of wireless
communications media may include acoustic, radio-frequency (RF) spectrum, infrared
and other wireless media.

[0026] In various embodiments, the electronic device 120 may implement different
types of wireless transceivers 160-a. Each of the wireless transceivers 160-a may
implement or utilize a same or different set of communication parameters to
communicate information between various electronic devices. In one embodiment, for
example, each of the wireless transceivers 160-a may implement or utilize adifferent set
of communication parameters to communicate information between the electronic device
120 and aremote device. Some examples of communication parameters may include
without limitation acommunication protocol, acommunication standard, aradio-
frequency (RF) band, aradio, atransmitter/receiver (transceiver), aradio processor, a

baseband processor, anetwork scanning threshold parameter, aradio-frequency channel
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parameter, an access point parameter, arate selection parameter, aframe size parameter,
an aggregation size parameter, apacket retry limit parameter, aprotocol parameter, a
radio parameter, modulation and coding scheme (MCS), acknowledgement parameter,
media access control (MAC) layer parameter, physical (PHY) layer parameter, and any
other communication parameters affecting operations for the wireless transceivers 160-a.
The embodiments are not limited in this context.

[0027] In various embodiments, the wireless transceivers 160-¢ may implement
different communication parameters offering varying bandwidths, communications
speeds, or transmission range. For instance, afirst wireless transceiver 160-1 may
comprise a short-range interface implementing suitable communication parameters for
shorter range communications of information, while a second wireless transceiver 160-2
may comprise along-range interface implementing suitable communication parameters
for longer range communications of information.

[0028] In various embodiments, the terms "short-range” and "long-range’ may be
relative terms referring to associated communications ranges (or distances) for associated
wireless transceivers 160-a as compared to each other rather than an objective standard.
In one embodiment, for example, the term "short-range" may refer to a communications
range or distance for the first wireless transceiver 160-1 that is shorter than a
communications range or distance for another wireless transceiver 160-a implemented for
the electronic device 120, such as a second wireless transceiver 160-2. Similarly, the
term "long-range” may refer to a communications range or distance for the second
wireless transceiver 160-2 that islonger than a communications range or distance for
another wireless transceiver 160-a implemented for the electronic device 120, such asthe
first wireless transcelver 160-1. The embodiments are not limited in this context.

[0029] In various embodiments, the terms "short-range” and "long-range” may be
relative terms referring to associated communications ranges (or distances) for associated
wireless transceivers 160-a as compared to an objective measure, such as provided by a
communications standard, protocol or interface. In one embodiment, for example, the

term "short-range” may refer to acommunications range or distance for the first wireless
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transceiver 160-1 that is shorter than 300 meters or some other defined distance.
Similarly, the term "long-range” may refer to acommunications range or distance for the
second wireless transceiver 160-2 that islonger than 300 meters or some other defined
distance. The embodiments are not limited in this context.

[0030] In one embodiment, for example, the wireless transceiver 160-1 may comprise
aradio designed to communicate information over awireless persona area network
(WPAN) or awireless local area network (WLAN). The wireless transceiver 160-1 may
be arranged to provide data communications functionality in accordance with different
types of lower range wireless network systems or protocols. Examples of suitable
WPAN systems offering lower range data communication services may include a
Bluetooth system as defined by the Bluetooth Specia Interest Group, an infra-red (IR)
system, an Institute of Electrical and Electronics Engineers (IEEE) 802.15 system, a
DASH7 system, wireless universal serial bus (USB), wireless high-definition (HD), an
ultrarside band (UWB) system, and similar systems. Examples of suitable WLAN
systems offering lower range data communications services may include the IEEE 802.xx
series of protocols, such asthe IEEE 802.1 la/b/g/n series of standard protocols and
variants (also referred to as "WiFi"). It may be appreciated that other wireless techniques
may be implemented, and the embodiments are not limited in this context.

[0031] In one embodiment, for example, the wireless transceiver 160-2 may comprise
aradio designed to communicate information over awireless local area network
(WLAN), awireless metropolitan area network (WMAN), awireless wide area network
(WWAN), or acdlular radiotelephone system. The wireless transceiver 160-2 may be
arranged to provide data communications functionality in accordance with different types
of longer range wireless network systems or protocols. Examples of suitable wireless
network systems offering longer range data communication services may include the
IEEE 802.xx series of protocols, such asthe IEEE 802.11a/b/g/n series of standard
protocols and variants, the IEEE 802.16 series of standard protocols and variants, the
IEEE 802.20 series of standard protocols and variants (also referred to as "Mobile

Broadband Wireless Access'), and so forth. Alternatively, the wireless transceiver 160-2
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may comprise aradio designed to communication information across data networking
links provided by one or more cellular radiotelephone systems. Examples of cellular
radiotelephone systems offering data communications services may include GSM with
General Packet Radio Service (GPRS) systems (GSM/GPRS), CDMA/IXRTT systems,
Enhanced Data Rates for Global Evolution (EDGE) systems, Evolution Data Only or
Evolution Data Optimized (EV-DO) systems, Evolution For Data and Voice (EV-DV)
systems, High Speed Downlink Packet Access (HSDPA) systems, High Speed Uplink
Packet Access (HSUPA), and similar systems. It may be appreciated that other wireless
techniques may be implemented, and the embodiments are not limited in this context.
[0032] In other embodiments, the wireless transceivers 160-1, 160-2 may implement
asame set of communication parameters offering identical or substantially similar
bandwidths, communications speeds, or transmission ranges. However, wireless
transceivers 160-1, 160-2 may be utilized at different points in time. In another variant
the electronic device 120 may implement a single wireless transceiver 160-3 utilized for
different types of communications at different points in time, such as a single WiFi
physical wireless adapter virtualized into multiple virtual wireless adapters. The
embodiments are not limited in this context.

[0033] In the illustrated embodiment shown in FIG. 1, the processor circuit 130 may
be communicatively coupled to the wireless transceivers 160-a and the memory unit 150.
The memory unit 150 may store a network locator application 140 arranged for execution
by the processor circuit 130 to locate anetwork for aremote device, such as another
electronic device 120.

[0034] The network locator application 140 may be generally arranged to implement
various assisted network acquisition techniques for remote devices. The term "remote
device" and variations may refer to aclass of electronic devices that are physically and
structurally separate from the electronic device 120. In contrast, the electronic device
120 may bereferred to as a"loca device" relative to aremote device. In one
embodiment, for example, the electronic device 120 may assist aremote device in

locating and acquiring a network suitable for the remote device.
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[0035] The network locator application 140 may alow the electronic device 120 to
operate as aproxy or agent for one or more remote devices when the remote devices are
in alower power state. For instance, assume aremote device utilizes power management
techniques to manage power consumption in accordance with ACPI power states. When
the remote device exits afully operational power state (e.g., SO) and enters alower power
state (e.g., S1-S5) that affects operations of awireless transceiver for the remote device,
the network locator application 140 may detect or receive notification of the lower power
state of the remote device. The network locator application 140 may initiate scans for
wireless networks suitable for operation with the wireless transceiver of the remote
device using aremote network list 142 stored in memory unit 150. The network locator
application 140 may receive network information 110 for available networks, employ
network selection logic to the available networks to select a network suitable for the
remote device, retrieve network configuration information 170 for the selected network,
and send the network configuration information 170 to the remote device.

[0036] The remote device may receive the network configuration information 170
from the network locator application 140, and store the network configuration
information 170 for use when the remote enters a higher power state (e.g., SO) to resume
operations for the wireless transceiver. Upon entering the higher power state, the
wireless transceiver may use the stored network configuration information 170 to quickly
and automatically connect to the selected network once the remote device enters the
higher power state.

[0037] FIG. 2 illustrates an embodiment of an operating environment 200 for the
network locator apparatus 100. More particularly, the operating environment 200 may
illustrate amore detailed block diagram for the network locator application 140.

[0038] The network locator application 140 may comprise various components 222-
b. Asused in this application, the term "component” isintended to refer to acomputer-
related entity, either hardware, a combination of hardware and software, software, or
software in execution. For example, acomponent can be, but isnot limited to being, a

process running on aprocessor, aprocessor, ahard disk drive, multiple storage drives (of
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optical and/or magnetic storage medium), an object, an executable, athread of execution,
aprogram, and/or acomputer. By way of illustration, both an application running on a
server and the server can be acomponent. One or more components can reside within a
process and/or thread of execution, and a component can be localized on one computer
and/or distributed between two or more computers. Further, components may be
communicatively coupled to each other by various types of communications media to
coordinate operations. The coordination may involve the uni-directiona or bi-directional
exchange of information. For instance, the components may communicate information in
the form of signals communicated over the communications media. The information can
be implemented as signals allocated to various signal lines. In such alocations, each
message isasigna. Further embodiments, however, may aternatively employ data
messages. Such data messages may be sent across various connections. Exemplary
connections include parallel interfaces, serial interfaces, and bus interfaces.

[0039] In the illustrated embodiment shown in FIG. 2, the network locator
application 140 may comprise anetwork detector component 222-1 generally arranged to
monitor one or more remote devices and network devices within communication range of
the electronic device 120 via the wireless transceivers 160-a, and receive network
information 110 from the network devices on behalf of the remote devices. The network
locator application 140 may further comprise anetwork selector component 222-2
generaly arranged to select atarget network for the remote device from among one or
more available wireless networks based on the network information 110. The network
locator application 140 may still further comprise anetwork notifier component 222-3
generally arranged to retrieve and send network configuration information 170 for the
target network to the remote device for use in fast-acquisition of a network connection to
the target network. Although the network locator application 140 shown in FIG. 2 has
only three components in acertain topology, it may be appreciated that the network
locator application 100 may include more or less components in alternate topologies as

desired for a given implementation. The embodiments are not limited in this context.
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[0040] FIG. 3illustrates an embodiment of an operating environment 300 for the
network locator apparatus 100. More particularly, the operating environment 300 may
illustrate amore detailed block diagram for a network detector component 222-1 of the
network locator application 140.

[0041] The network detector component 222-1 may be generaly arranged to scan and
receive asinput network information 110 for multiple wireless networks via awireless
transceiver 160-a. The network detector component 222-1 may process the received
network information 110, and output a set of candidate network identifiers 308-/ to the
network selector component 222-2 or the memory unit 150.

[0042] The network detector component 222-1 may monitor one or more remote
devices to detect when aremote device enters alower power state. For instance, the
wireless transceivers 160-a of the electronic device 120 may include afirst wireless
transceiver 160-1 designed to communicate with aremote device, such as another
electronic device 120. The first wireless transceiver 160-1 may be designed for short-
range communications, such asaWPAN, WLAN or similar networks. The network
detector component 222- 1 may monitor one or more remote devices using the first
wireless transceiver 160-1 for "heart-beat" messages sent at periodic intervals. When the
network detector component 222- 1fails to detect a defined number of heart-beat
messages, the network detector component 222-1 will set aflag indicating that the
monitored remote device has entered alower power state. Alternatively, the network
detector component 222- 1 may receive an explicit notification that aremote device has
entered alower power state. In one embodiment, for example, the network detector
component 222-1 may receive anetwork detect request 302-c from aremote device
indicating that the remote device has entered alower power state. In yet another
aternative, the network detector component 222-1 may continuously or periodically
perform scanning operations on behalf of aremote device regardless of a current power
state for the remote device.

[0043] Once the network detector component 222-1 determines that aremote device

has entered alower power state, the network detector component 222- 1 may initiate
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detection operations to scan for one or more wireless networks for the remote device. For
instance, the wireless transceivers 160-¢ of the electronic device 120 may include a
second wireless transceiver 160-2 designed to communicate with anetwork device, such
as awireless access point for anetwork. The second wireless transceiver 160-2 may be
designed for long-range communications, such asaWLAN, WMAN, WWAN, cellular
radiotelephone network, or similar wireless networks. The network detector component
222-1 may utilize the second wireless transceiver 160-2 to monitor one or more network
devices associated with a network to detect radio signals from network devices that are
within acurrent transmission range or communications range of the electronic device
120.

[0044] During scanning operations, the network detector component 222-1 may
receive asinput network information 110 for various networks within communication
range of awireless transceiver 160-2 of the electronic device 120. The network
information 110 may comprise any information encoded in the radio signals that uniquely
identifies a network or anetwork device, such as anetwork name, anetwork identifier, a
service set identifier (SSID), abasic service set identifier (BSSID), an independent basic
service set identifier (IBSSl), an extended service set identifier (ESSID), a media access
control (MAC) address, anetwork address, an Internet Protocol (IP) address, adomain
name, auser name, an encryption scheme, amodulation scheme, an encoding scheme,
pilot signals, pilot tones, capabilities information, metadata, and so forth. The
embodiments are not limited in this context.

[0045] In one embodiment, the network detector component 222-1 may receive
network information 110 comprising one or more network identifiers 304-d associated
with one or more wireless networks via the wireless transceiver 160-2. In this case, the
network detector component 222- 1 may receive and enumerate alist of network
identifiers 304-d, and send as output the entire list of network identifiers 304-d as a set of
candidate network identifiers 308-/ corresponding to one or more candidate wireless

networks for atarget network to the network selector component 222-2.
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[0046] In one embodiment, the network detector component 222-1 may receive
network information 110 comprising one or more network identifiers 304-d and signal
strength identifiers 306-e associated with one or more wireless networks via the wireless
transceiver 160-2. A signal strength identifier 306-e may comprise some form of
statistical measurement of power present in areceived radio signal, noise in areceived
radio signal, error rates in areceived signal, ratios of areceived signal, or other statistical
measurement. Examples of signal strength identifiers 306-e may include without
limitation areceived signal strength indicator (RSSI), received channel power indicator
(RCPI), signal-to-noise ratio (SNR) indicator, signal-to-noise plus interference ratio
(SNIR) indicator, carrier-to-noise ratio (CNR) indicator, carrier-to-receiver noise density
(C/KT) indicator, energy per bit to noise density (Eb/NO) indicator, energy per symbol to
noise density (Es/NO) indicator, modulation error rate (MER) indicator, signal noise and
distortion (SINAD) indicator, signal-to-interference ratio (SIR) indicator, signal-to-
guantization-noise ratio (SQNR) indicator, and so forth. The embodiments are not
l[imited in this context.

[0047] When the network detector component 222- 1 receives network information
110 comprising both network identifiers 304-J and signal strength identifiers 306-e
associated with one or more wireless networks via the wireless transceiver 160-2, the
network detector component 222- 1 may receive and enumerate alist of network
identifiers 304-J, implement afilter 310 arranged to filter the list of network identifiers
304-J to form a set of candidate network identifiers 308-/, and send as output the set of
candidate network identifiers 308-/ corresponding to one or more candidate wireless
networks for atarget network to the network selector component 222-2.

[0048] The network detector component 222-1 may use the filter 310 to filter the
network information 110 using different filter criteria or coefficients, such as a set of
defined threshold values. The set of defined threshold values may be arranged to
selectively reduce a set of network identifiers 304-J included within a set of candidate
network identifiers 308-/. One example of adefined threshold value may comprise a
defined RSSI threshold value. In an |EEE 802.1 1 system, RSS! isthe relative received
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signal strength in awireless environment, in arbitrary units. RSSI isan indication of a
power level received by an antenna or antenna array for the wireless transceiver 160-2.
Therefore, ahigher RSSI number (or less negative in some devices) indicates a stronger
radio signal, while alower RSSI number indicates aweaker radio signal. The network
detector component 222-1 may input alist of signal strength identifiers 306-e comprising
RSSI values into the filter 310, the filter 310 may compare the list of RSSI values with a
defined RSS| threshold value, and output alist of RSSI values at or above the defined
RSSI threshold value. The network detector component 122-1 may then enumerate alist
of candidate network identifiers 308-/comprising the network identifiers 304-J
associated with the outputted list of RSSI values from the filter 310. Other defined
threshold values may be used for other types of signal strength identifiers 306-e. Other
defined threshold values may also be used for other types of filter criteria, such as defined
threshold values representing anumber of wireless networks (e.g., cut-off a 10
networks), atype of wireless network (e.g., only IEEE 802.11 networks), a subscriber
identifier (e.g., only subscribed networks), an authentication identifier (e.g., only private
networks), a security identifier (e.g., only non-encrypted networks), apermission
identifier (e.g., only public networks), and other suitable filter criteria. The embodiments
are not limited in this context.

[0049] FIG. 4 illustrates an embodiment of an operating environment 400 for the
network locator apparatus 100. More particularly, the operating environment 400 may
illustrate amore detailed block diagram for a network selector component 222-2 of the
network locator application 140.

[0050] The network selector component 222-2 may be generally arranged to receive
asinput a set of candidate network identifiers 308-/ from the network detector component
222-1. Alternatively, the network selector component 222-2 may retrieve a set of
candidate network identifiers 308-/ from the memory unit 150 as stored by the network
detector component 222-1. In either case, the network selector component 222-2 may
select atarget network for aremote device from the list of candidate network identifiers

308-/ representing multiple available wireless networks based on the network information
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110. The network selector component 222-2 may then output atarget network identifier
404 to the network notifier component 222-3 or the memory unit 150.

[0051] In one embodiment, the network selector component 222-2 may be arranged
to select atarget network based on a single selection criterion, such as matching network
identifiers 308-/, 402-g. In this case, the network selector component 222-2 may receive
one or more candidate network identifiers 308-/ from the network detector component
222-1, compare the candidate network identifiers 308-/ with remote network identifiers
402-g from the remote network list 142 representing wireless networks accessible by a
remote device, detect a match between acandidate network identifier 308-/ and aremote
network identifier 402-g, and select atarget network identifier 404 for atarget network
corresponding to the matched network identifiers. For example, assume the network
selector component 222-2 receives a set of three candidate network identifiers 308-1,
308-2 and 308-3 from the network detector component 222-1. Further assume the
network locator application 140 previously received and stored in the memory unit 150 a
list of remote network identifiers 402-1, 402-2 representing wireless networks accessible
by aremote device. The network selector component 222-2 may compare the three
candidate network identifiers 308-1, 308-2 and 308-3 with the list of remote network
identifiers 402-1, 402-2 to detect amatch. Assume the candidate network identifier 308-
1 matches the remote network identifier 402- 1. The network selector component 222-2
may select atarget network identifier 404 for atarget network corresponding to the
matched network identifiers 308-1, 402-1.

[0052] In one embodiment, the network selector component 222-2 may be arranged
to select atarget network based on multiple selection criteria, such as matching network
identifiers 308-/ 402-g and associated signal strength identifiers 306-e. In this case, the
network selector component 222-2 detects a match between multiple candidate network
identifiers 308-/ and multiple remote network identifiers 402-¢ accessible by aremote
device, order the matched network identifiers 308-/ 402-¢ by signal strength identifiers
306-e from a strongest signal strength to aweakest signal strength, and select atarget
network identifier 404 for atarget network corresponding to the matched network
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identifier 308-/, 402-g having a strongest signal strength. Continuing with our previous
example, assume the network selector component 222-2 receives a set of three candidate
network identifiers 308-1, 308-2 and 308-3 from the network detector component 222-1.
Further assume the network locator application 140 received alist of remote network
identifiers 402-1, 402-2 representing wireless networks accessible by aremote device.
The network selector component 222-2 may compare the three candidate network
identifiers 308-1, 308-2 and 308-3 with the list of remote network identifiers 402-1, 402-
2 to detect amatch. Assume the candidate network identifier 308-1 matches the remote
network identifier 402-1, and the candidate network identifier 308-2 matches the remote
network identifier 402-2. The network selector component 222-2 may order the matched
network identifiers 308-1, 402-1 and 308-2, 402-2 by signal strength identifiers 306-1,
306-2 from a strongest signal strength to aweakest signal strength. Assume the signa
strength identifier 306-2 isaRSSI value that ishigher than a RSSI value for the signal
strength identifier 306-1. The network selector component 222-2 may select atarget
network identifier 404 for atarget network corresponding to the matched network
identifiers 308-2, 402-2 having a strongest signal strength.

[0053] FIG. 5illustrates an embodiment of an operating environment 500 for the
network locator apparatus 100. More particularly, the operating environment 500 may
illustrate amore detailed block diagram for a network notifier component 222-3 of the
network locator application 140.

[0054] The network notifier component 222-3 may be generally arranged to receive
asinput atarget network identifier 404 from the network selector component 222-2 or the
memory unit 150. The network selector component 222-2 may then send the target
network identifier 404 to aremote device via the wireless transceiver 160-1.

[0055] In one embodiment, the network notifier component 222-3 may receive a
target network identifier 404 from the network selector component 222-2, retrieve a
remote device identifier 502 corresponding to awireless connection to aremote device,
initiate awireless connection to the remote device using the remote device identifier 502,

and send the target network identifier 404 to the remote device over the wireless
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connection as the network configuration information 170. For instance, assume the
network notifier component 222-3 receives atarget network identifier 404 representing
the matched network identifiers 308-2, 402-2 having a strongest signal strength from the
network selector component 222-2. Further assume the target network identifier 404 has
been selected by the network locator application 140 for aremote device associated with
the electronic device 120, such as adesktop computer owned by a same owner of the
electronic device 120. The network notifier component 222-3 may retrieve aremote
device identifier 502 corresponding to awireless connection to the desktop computer,
such asaWiFi SoftAP SSID for aWLAN between the electronic device 120 and the
desktop computer. The network notifier component 222-3 may utilize the remote device
identifier 502 to initiate awireless connection to the desktop computer, and send the
target network identifier 404 representing the matched network identifiers 308-2, 402-2
to the desktop computer over the wireless connection.

[0056] Asdescribed in more detail with reference to FIG. 6, awireless transceiver
(e.g., similar to wireless transceiver 160-2) for the desktop computer may use the target
network identifier 404 to quickly establish awireless connection to the wireless network
associated with the target network identifier 404 when it exits from alower power state
and enters ahigher power state providing power to the wireless transceiver. The wireless
transceiver for the desktop computer can establish the wireless connection without
performing its own network scanning and selection operations, thereby reducing latency
and costs associated with such operations.

[0057] As shown and described with reference to FIG. 11, the electronic device 120
may further comprise atouch-screen display communicatively coupled to the processor
circuit 130. The touch-screen display may receive user control directives to configure the
network locator application 140, and present various graphical user interface (GUI) views
for the network locator application 140. For instance, the GUI views may be used to
subscribe aremote device to network assist services offered by the network locator

apparatus 100, configure user preferences, aremote device identifier 502, and so forth.
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[0058] FIG. 6A illustrates an embodiment of anetwork locator system 600. The
network locator system 600 illustrates a network diagram with network elements and
devices suitable for implementing the network locator apparatus 100.

[0059] In the illustrated embodiment shown in FIG. 6A, the network locator system
600 may include a mobile device 650. The mobile device 650 may comprise an
exemplary implementation for the electronic device 120. The mobile device 650 may
comprise any portable electronic device having computing capabilities, communications
capabilities, and aportable power source such as abattery. Examples for the mobile
device 650 may include without limitation an ultra-mobile device, amobile computing
device, a smart phone, ahandheld computer, atablet computer, aremote control, a
gaming device, aconsumer electronic device, and so forth. The embodiments are not
limited in this context.

[0060] The mobile device 650 may execute processing operations or logic for the
network locator apparatus 100 using aprocessing component 630. The processing
component 630 may comprise various hardware elements, software elements, or a
combination of both. Examples of hardware elements may include devices, logic
devices, components, processors, miCroprocessors, Circuits, processor circuits, circuit
elements (e.g., transistors, resistors, capacitors, inductors, and so forth), integrated
circuits, application specific integrated circuits (ASIC), programmable logic devices
(PLD), digital signal processors (DSP), field programmable gate array (FPGA), memory
units, logic gates, registers, semiconductor device, chips, microchips, chip sets, and so
forth. Examples of software elements may include software components, programs,
applications, computer programs, application programs, system programs, software
development programs, machine programs, operating system software, middieware,
firmware, software modules, routines, subroutines, functions, methods, procedures,
software interfaces, application program interfaces (API), instruction sets, computing
code, computer code, code segments, computer code segments, words, values, symbols,
or any combination thereof. An example for the processing component 630 may include

the processing circuit 130 as described with reference to FIG. 1. However, determining
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whether an embodiment isimplemented using hardware elements and/or software
elements may vary in accordance with any number of factors, such as desired
computational rate, power levels, heat tolerances, processing cycle budget, input data
rates, output data rates, memory resources, data bus speeds and other design or
performance constraints, as desired for a given implementation.

[0061] The mobile device 650 may execute communications operations or logic for
the network locator apparatus 100 using communications component 640. The
communications component 640 may implement any well-known communications
techniques and protocols, such as techniques suitable for use with packet-switched
networks (e.g., public networks such asthe Internet, private networks such as an
enterprise intranet, and so forth), circuit- switched networks (e.g., the public switched
telephone network), or a combination of packet-switched networks and circuit-switched
networks (with suitable gateways and tranglators). The communications component 840
may include various types of standard communication elements, such as one or more
communications interfaces, network interfaces, network interface cards (NIC), radios,
wireless transmitters/receivers (transceivers), wired and/or wireless communication
media, physical connectors, and so forth. By way of example, and not limitation,
communication media 610-m, 620-n may be implemented as wired communications
media and/or wireless communications media. Examples of wired communications
media may include awire, cable, metal leads, printed circuit boards (PCB), backplanes,
switch fabrics, semiconductor material, twisted-pair wire, co-axial cable, fiber optics, a
propagated signal, and so forth. Examples of wireless communications media may
include acoustic, radio-frequency (RF) spectrum, infrared and other wireless media. An
example for the communications component 640 may include the wireless transceivers
160-a, although other implementations similar to those described above may work as
well. The embodiments are not limited in this context.

[0062] The mobile device 650 may communicate with one or more wireless access
points 602-h via the communications component 640 over the communications media

610-m. A wireless access point 602-h is anetwork device that allows wireless devices to
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connect to awired network using |IEEE 802.11 (WiFi), IEEE 802.15 (WPAN), IEEE
802.16 (WiMAX), Wireless Gigabit Alliance (WiGig), |EEE 802.20 (Mobile Broadband
Wireless Access), or related standards. The wireless access point 602-h usually connects
to arouter via awired network shown as one of the external networks 670-j, and can
relay data between the wireless devices such as the mobile device 650 and wired devices
on the external network 670-j.

[0063] The mobile device 650 may also communicate with one or more remote
devices 604-i. Aspreviousy described, aremote device 604-i is any electronic device
that isphysically and structurally separate from the mobile device 650. More
particularly, remote device 604-i may comprise an electronic device with computing
capabilities, communications capabilities, and power management capabilities. A remote
device 604-i may optionally have maobile capabilities, such as a portable power supply.
Examples for aremote device 604-i may include the same examples as given for the
mobile device 650. Examples for aremote device 604-i may further include without
limitation a desktop computer, alaptop computer, anotebook computer, a server
computer, aworkstation computer, a consumer electronic device, and so forth. The
embodiments are not limited in this context.

[0064] In one embodiment, for example, the mobile device 650 may assist aremote
device 604-i in locating and acquiring anetwork suitable for the remote device 604-i.
The remote device 604-i may include power management capabilities that allow some or
all of the processing component 630 and/or the communications component 640 to be
placed in different power states (or performance states), with each power state consuming
adifferent amount of power from apower supply, such as abattery or AC main power
supply.

[0065] In one embodiment, for example, the remote device 604-i may implement an
operating system-directed configuration and power management (OSPM) system to
implement power management operations compliant with an ACPI standard, such asthe
ACPI Specification, Revision 4.0a, published on April 5, 2010 ("ACPI Specification™),
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its progeny, revisions and variants. The ACPI Specification defines seven global states

for an ACPI-compliant computer system, as shown in Table 1asfollows:

TABLE 1
Global State Power Conservation Measure
GO (S0) Working
G1 (S1-S4) Sleeping
G1:S1 Hardware maintains all system context.
G1:S2 Processor and system cache context is lost.
G1:S3 All system context is lost except system
memory.
G1:54 Hardware platform power off all devices.
Platform context is maintained.
G2 (S5) Soft Off
G3 Mechanical Off

Although some embodiments are described using ACPI power management techniques, it
may be appreciated that any power management techniques allowing different power
states and/or performance states may be implemented by aremote device 604-i. The
embodiments are not limited in this context.

[0066] The mobile device 650 may provide network assistance services to one or
more remote devices 604-i. By way of example, assume aremote device 604-1
subscribes to network assistance services provided by the network locator apparatus 100
implemented by the mobile device 650 directly over communications media 620-1 using
the communications component 640 (e.g., the wireless transceiver 160-1). Alternatively,
the remote device 604-1 may perform subscription operations with the mobile device 650
indirectly via one or more external networks 670-j, such as aprivate network (e.g., an
enterprise intranet), apublic network (e.g., the Internet), apublic switched telephone
network (PSTN), and so forth. During subscription operations, the remote device 604-1
may send alist of remote network identifiers 402-1, 402-2 and 402-3 representing

wireless networks to which the remote device 604-1 can establish a network connection.
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[0067] Once subscribed, the network locator apparatus 100 may begin monitoring the
remote device 604-1 to detect when the remote device 604-1 enters apower state that
turns off its wireless transceiver, such asthe S3 power state, for example. Alternatively,
the remote device 604-1 may generate and send a network detect request 302-1 prior to
entering the S3 power state. The mobile device 650 may then begin scanning for one or
more wireless access points 602-h corresponding to the remote network identifiers 402-1,
402-2 and 402-3 using the communications component 640 (e.g., the wireless transceiver
160-2), select a suitable wireless access point 602-1 matching anetwork identifier 402-1
and retrieve network configuration information 170 for the wireless access point 602-1
(e.g., aSSID) using the processing component 630, and send the network configuration
information 170 to the remote device 604-1 viathe communications component 640. The
remote device 604-1 may receive the network configuration information 170, and use the
network configuration information 170 to connect to the wireless access point 602-1 once
it enters the sopower state.

[0068] FIG. 6B illustrates an embodiment of anetwork locator system 600. FIG. 6B
illustrates amore detailed block diagram for the remote device 604-1 as described with
reference to FIG. 6A. It may be appreciated that the example given for the remote device
604-1 may be implemented for other remote devices 604-2. ..602-h.

[0069] Asshown in FIG. 6B, the remote device 604-1 may include aprocessing
component 632 and a communications component 642 similar to the processing
component 630 and the communications component 640, respectively, as described with
reference to FIG. 6A. Further, the communications component 642 may include two
wireless transceivers 642-1, 642-2 similar to the wireless transceivers 160-1, 160-2,
respectively, asdescribed with reference to FIG. 6A. In addition, the remote device 604-
1 may further include anetwork configuration manager 606 and a connection manager
608.

[0070] The network configuration manager 606 may be generally arranged to
configure the wireless transceiver 642-1 of the remote device 604-1 to communicate with

the wirdless transceiver 160-1 of the mobile device 650. For instance, the network
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configuration manager 606 may store anetwork identifier for the mobile device 650, such
asaWiFi SoftAP SSID, in amemory for the transceiver 642-1 prior to the remote device
604-1 entering a S3 power state.

[0071] The network locator apparatus 100 may scan and retrieve one or more
wireless access points 602-h corresponding to the remote network identifiers 402-1, 402-
2 and 402-3 using the wireless transceiver 160-2, select a suitable wireless access point
602-1 matching anetwork identifier 402-1, and retrieve network configuration
information 170 for the wireless access point 602-1 (e.g., a SSID) using the wireless
transceiver 160-2. The network locator apparatus 100 may then send the network
configuration information 170 to the remote device 604-1 viathe wireless transceiver
160-1.

[0072] The remote device 604-1 may periodically scan and matches its scan list with
the known SSID programmed into the memory of the wireless transceiver 642-1. When
there isamatch on the known SSID, the wireless transceiver 642-1 may send a control
directive to apower manager 610 to instruct the remote device 604-1 to transition from a
lower power state (e.g., S3) to ahigher power state (e.g., SO).

[0073] The power manager 610 is generaly arranged to manage power states or
performance states for the remote device 604-1. The power manager 610 may be
communicatively coupled to apower supply for the remote device 604-1, such as a
battery or AC main. Aspreviously described, the power manager 610 may implement an
ACPI-compliant system or some other suitable power management technique. Upon
receiving acontrol directive from the wireless transceiver 642-1, the power manager 610
may instruct the remote device 604-1 to transition from alower power state (e.g., S3) to a
higher power state (e.g., SO).

[0074] The connection manager 608 may be generally arranged to manage network
connections for the remote device 604- 1. Once the remote device 604- 1 enters ahigher
power state (e.g., SO), the connection manager 608 may receive the network

configuration information 170 viathe wireless transceiver 642-1. The connection
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manager 608 may use the network configuration information 170 to connect to the
wireless access point 602-1 using the wireless transceiver 642-2.

[0075] Included herein isa set of flow charts representative of exemplary
methodologies for performing novel aspects of the disclosed architecture. While, for
purposes of simplicity of explanation, the one or more methodologies shown herein, for
example, in the form of aflow chart or flow diagram, are shown and described as a series
of acts, it isto be understood and appreciated that the methodologies are not limited by
the order of acts, as some acts may, in accordance therewith, occur in adifferent order
and/or concurrently with other acts from that shown and described herein. For example,
those skilled in the art will understand and appreciate that a methodology could
aternatively be represented as a series of interrelated states or events, such asin a state
diagram. Moreover, not al acts illustrated in a methodology may be required for anovel
implementation.

[0076] FIG. 7 illustrates one embodiment of alogic flow 700. The logic flow 700
may be representative of some or all of the operations executed by one or more
embodiments described herein. For example, the logic flow 700 may illustrate operations
performed by the network locator apparatus 100.

[0077] In the illustrated embodiment shown in FIG. 7, the logic flow 700 may scan
for network information from multiple wireless networks by alocal device on behalf of a
remote device at block 702. For example, the network detector component 222-1 of the
network locator application 140 may scan for network information 110 from multiple
wireless networks by the electronic device 120 (or mobile device 650) on behalf of a
remote device 604-i using the wireless transceiver 160-2. The network detector
component 222-1 may initiate scanning operations for network information 110 from
multiple wireless networks in response to a network detect request 302-c from the remote
device 604-h.

[0078] The logic flow 700 may receive network information for multiple wireless
networks at alocal device at block 704. For example, the network detector component

222-1 may receive network information 110 for available wireless networks within
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communication range of the electronic device 120 viathe wireless transceiver 160-2.

The network information 110 may comprise network identifiers 304-d and signal strength
identifiers 306-e each representing adifferent wireless access point 602-h which isa
hardware-based wireless access point to awired network, such as an external network
670-.

[0079] The logic flow 700 may select atarget network for aremote device from the
multiple wireless networks based on the network information at block 706. For example,
the network selector component 222-2 may select atarget network for aremote device
604-j from the multiple wireless networks based on the network information 110. The
target network may comprise anetwork to which the remote device can connect as
reflected in aremote network list 142.

[0080] The logic flow 700 may send network configuration information for the target
network from the local device to the remote device at block 708. For example, the
network notifier component 222-3 may retrieve and send network configuration
information 170 for the target network from the electronic device 120 to the remote
device 604-i via the wireless transceiver 160-1. For example, the network notifier
component 222-3 may retrieve a SSID for the target network, and send the SSID asthe
network configuration information 170 for the target network from the electronic device
120 to the remote device 604-i.

[0081] FIG. 8 illustrates one embodiment of alogic flow 800. The logic flow 800
may be representative of some or all of the operations executed by one or more
embodiments described herein. For example, the logic flow 800 may illustrate operations
performed by the network locator apparatus 100. More particularly, the logic flow 800
may provide more detailed operations to select atarget network at block 706 of the logic
flow 700 as described with reference to FIG. 7.

[0082] In the illustrated embodiment shown in FIG. 8, the logic flow 800 may
compare areceived network identifier for acandidate wireless network with alist of
network identifiers for wireless networks accessible by the remote device at block 802.

For example, the network selector component 222-2 may compare areceived network
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identifier 304-d, such as network identifier 304-1, for acandidate wireless network with a
list of remote network identifiers 402-g for wireless networks accessible by the remote
device 604-i stored in the remote network list 142.

[0083] The logic flow 800 may detect a match between the received network
identifier and anetwork identifier from the list of network identifiers at block 804. For
example, the network selector component 222-2 may detect a match between the received
network identifier 304-1 and aremote network identifier 402-1 from the list of network
identifiers.

[0084] The logic flow 800 may select awireless network corresponding to the
matched network identifier asthe target network at block 806. For example, the network
selector component 222-2 may select awireless network corresponding to the matched
network identifiers 304-1, 402-1 asthe target network.

[0085] FIG. 9illustrates one embodiment of alogic flow 900. The logic flow 900
may be representative of some or all of the operations executed by one or more
embodiments described herein. For example, the logic flow 900 may illustrate operations
performed by the network locator apparatus 100. More particularly, the logic flow 900
may provide alternate detailed operations to select atarget network at block 706 of the
logic flow 700 as described with reference to FIG. 7.

[0086] In the illustrated embodiment shown in FIG. 9, the logic flow 900 may detect
amatch between multiple received network identifiers and multiple network identifiers
from alist of network identifiers accessibly by the remote device at block 902. For
example, the network selector component 222-2 may detect a match between multiple
received network identifiers 304-1, 304-2 and multiple remote network identifiers 402-1,
402-2, respectively, from alist of network identifiers 402-g accessibly by the remote
device 604-i.

[0087] The logic flow 900 may order the matched network identifiers by a signal
strength identifier from a strongest signal strength to aweakest signal strength at block
904. For example, the network selector component 222-2 may order the matched
network identifiers by signal strength identifiers 306-1, 306-2 associated with the
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network identifiers 304-1, 304-2, respectively, from strongest signal strength to weakest
signal strength. For instance, assume anetwork corresponding to network identifier 304-
2 has a strongest signal strength based on the signal strength identifier 306-2.

[0088] The logic flow 900 may select awireless network corresponding to the
matched network identifier having a strongest signal strength as the target network at
block 906. For example, the network selector component 222-2 may select awireless
network corresponding to the matched network identifiers 304-2, 402-2 having a
strongest signal strength as the target network for the remote device 604-i.

[0089] FIG. 10 illustrates an embodiment of a message flow 1000. The message
flow 1000 represents an exemplary flow of messages between various electronic devices
comprising part of the network locator system 600.

[0090] In the illustrated embodiment shown in FIG. 10, aremote device 604-1 may
send a subscribe request message 1002 to subscribe to network assistance services
provided by the network locator apparatus 100 of the mobile device 650. The network
locator apparatus 100 may subscribe the remote device 604-1 to the network assistance
services, and issue apersist subscription message 1004 to persist the subscription 1004 in
adatastore 652 of the mobile device 650. The mobile device 650 may send a subscribe
response message 1006 with aWiFi SoftAP SSID for the wireless transceiver 160-1.
[0091] The network configuration manager 606 of the remote device 604-1 may
receive the subscribe response 1006, and store the WiFi SoftAP SSID in amemory unit
for the remote device 604-1. At some point, the power manager 610 may issue a sleep
mode message 1008 to place the remote device 604-1 in alower power state. The
network configuration manager 606 may notify the network locator apparatus 100 of the
mobile device 650 of the transition to alower power state by sending a detect message
1009, which isrepresentative of anetwork detect request 302-c, for example.

[0092] The network locator apparatus 100 may initiate scan operations and detect
receipt of radio signals from the wireless access points 602-1, 602-2 and 602-3 as
represented by detect messages 1012, 1014 and 1016, respectively. The network locator
apparatus 100 may select one of the wireless access points 602-1, 602-2 and 602-3 as a
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target wireless access point 1018 corresponding to atarget network for the remote device
604-1, and retrieve network configuration information 170 for the target wireless access
point 1018. For instance, assume the target wireless access point 1018 is selected asthe
wireless access point 602-1. The network locator apparatus 100 may send a select
message 1020 with the network configuration information 170 for the wireless access
point 602- 1to the remote device 604- 1.

[0093] The remote device 604-1 may receive the select message 1020 with the
network configuration information 170, and the power manager 610 may issue awake
mode message 1021 to place the remote device 604-1 in ahigher power state.
Alternatively, the wireless transcelver 642-1 may periodically scan for the WiFi SoftAP
SSID for the mobile device 650, and when found, issue the wake mode message 1021
and retrieve the network configuration information 170 from the mobile device 650 at
that point. Once the remote device 604-1 isin ahigher power state and has access to the
network configuration information 170 for the wireless access point 602-1, the
connection manager 608 of the remote device 604-1 may send a connect message 1022 to
establish anetwork connection between the remote device 604-1 and the wireless access
point 602-1 using conventional techniques.

[0094] FIG. 11 illustrates an embodiment of an exemplary computing architecture
1100 suitable for implementing various embodiments aspreviously described. In one
embodiment, the computing architecture 1100 may comprise or be implemented as part
of an electronic device. Examples of an electronic device may include those described
with reference to FIGS. 1, 6A and 6B, among others. The embodiments are not limited in
this context.

[0095] Asused in this application, the terms "system" and "component” are intended
to refer to acomputer-related entity, either hardware, acombination of hardware and
software, software, or software in execution, examples of which are provided by the
exemplary computing architecture 1100. For example, a component can be, but is not
limited to being, aprocess running on aprocessor, aprocessor, ahard disk drive, multiple

storage drives (of optical and/or magnetic storage medium), an object, an executable, a
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thread of execution, aprogram, and/or acomputer. By way of illustration, both an
application running on a server and the server can be acomponent. One or more
components can reside within aprocess and/or thread of execution, and acomponent can
be localized on one computer and/or distributed between two or more computers.

Further, components may be communicatively coupled to each other by various types of
communications media to coordinate operations. The coordination may involve the uni-
directional or bi-directional exchange of information. For instance, the components may
communicate information in the form of signals communicated over the communications
media. The information can be implemented as signals allocated to various signal lines.
In such alocations, each message isasignal. Further embodiments, however, may
aternatively employ data messages. Such data messages may be sent across various
connections. Exemplary connections include parallel interfaces, seria interfaces, and bus
interfaces.

[0096] The computing architecture 1100 includes various common computing
elements, such as one or more processors, multi-core processors, CO-processors, memory
units, chipsets, controllers, peripherals, interfaces, oscillators, timing devices, video
cards, audio cards, multimedia input/output (1/O) components, power supplies, and so
forth. The embodiments, however, are not limited to implementation by the computing
architecture 1100.

[0097] Asshown in FIG. 11, the computing architecture 1100 comprises aprocessing
unit 1104, a system memory 1106 and a system bus 1108. The processing unit 1104 can
be any of various commercialy available processors, including without limitation an
AMD® Athlon®, Duron® and Opteron® processors; ARM® application, embedded and
secure processors, IBM® and Motorola® DragonBall® and PowerPC® processors; |1BM
and Sony® Cell processors; Intel® Celeron®, Core (2) Duo®, Itanium®, Pentium®,
Xeon®, and XScale® processors, and similar processors. Dual microprocessors, multi-
core processors, and other multi-processor architectures may also be employed asthe

processing unit 1104.
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[0098] The system bus 1108 provides an interface for system components including,
but not limited to, the system memory 1106 to the processing unit 1104. The system bus
1108 can be any of severa types of bus structure that may further interconnect to a
memory bus (with or without a memory controller), aperipheral bus, and alocal bus
using any of avariety of commercially available bus architectures. Interface adapters
may connect to the system bus 1108 via a slot architecture. Example slot architectures
may include without limitation Accelerated Graphics Port (AGP), Card Bus, (Extended)
Industry Standard Architecture ((E)ISA), Micro Channel Architecture (MCA), NuBus,
Peripheral Component Interconnect (Extended) (PCI(X)), PCI Express, Persona
Computer Memory Card International Association (PCMCIA), and the like.

[0099] The computing architecture 1100 may comprise or implement various articles
of manufacture. An article of manufacture may comprise a computer-readable storage
medium to store logic. Examples of acomputer-readable storage medium may include
any tangible media capable of storing electronic data, including volatile memory or non-
volatile memory, removable or non-removable memory, erasable or non-erasable
memory, writeable or re-writeable memory, and so forth. Examples of logic may include
executable computer program instructions implemented using any suitable type of code,
such as source code, compiled code, interpreted code, executable code, static code,
dynamic code, object-oriented code, visual code, and the like.

[00100] The system memory 1106 may include various types of computer-readable
storage media in the form of one or more higher speed memory units, such asread-only
memory (ROM), random-access memory (RAM), dynamic RAM (DRAM), Double-
Data-Rate DRAM (DDRAM), synchronous DRAM (SDRAM), static RAM (SRAM),
programmable ROM (PROM), erasable programmable ROM (EPROM), electrically
erasable programmable ROM (EEPROM), flash memory, polymer memory such as
ferroelectric polymer memory, ovonic memory, phase change or ferroelectric memory,
silicon-oxide-nitride-oxide-silicon (SONOS) memory, magnetic or optical cards, an array
of devices such as Redundant Array of Independent Disks (RAID) drives, solid state
memory devices (e.g., USB memory, solid state drives (SSD) and any other type of
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storage media suitable for storing information. In the illustrated embodiment shown in
FIG. 11, the system memory 1106 can include non-volatile memory 1110 and/or volatile
memory 1112. A basic input/output system (BIOS) can be stored in the non-volatile
memory 1110.

[00101] The computer 1102 may include various types of computer-readable storage
media in the form of one or more lower speed memory units, including an internal (or
external) hard disk drive (HDD) 1114, amagnetic floppy disk drive (FDD) 1116 to read
from or write to aremovable magnetic disk 1118, and an optical disk drive 1120 to read
from or write to aremovable optical disk 1122 (e.g., aCD-ROM or DVD). The HDD
1114, FDD 1116 and optical disk drive 1120 can be connected to the system bus 1108 by
aHDD interface 1124, an FDD interface 1126 and an optical drive interface 1128,
respectively. The HDD interface 1124 for external drive implementations can include at
least one or both of Universal Seria Bus (USB) and IEEE 1394 interface technologies.
[00102]  The drives and associated computer-readable media provide volatile and/or
nonvolatile storage of data, data structures, computer-executable instructions, and so
forth. For example, anumber of program modules can be stored in the drives and
memory units 1110, 1112, including an operating system 1130, one or more application
programs 1132, other program modules 1134, and program data 1136. In one
embodiment, the one or more application programs 1132, other program modules 1134,
and program data 1136 can include, for example, the various applications and/or
components of the system 100.

[00103] A user can enter commands and information into the computer 1102 through
one or more wire/wireless input devices, for example, akeyboard 1138 and apointing
device, such asamouse 1140. Other input devices may include microphones, infra-red
(IR) remote controls, radio-frequency (RF) remote controls, game pads, stylus pens, card
readers, dongles, finger print readers, gloves, graphics tablets, joysticks, keyboards, retina
readers, touch screens (e.g., capacitive, resistive, etc.), trackballs, trackpads, sensors,
styluses, and the like. These and other input devices are often connected to the

processing unit 1104 through an input device interface 1142 that is coupled to the system
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bus 1108, but can be connected by other interfaces such as aparalel port, IEEE 1394
serial port, a game port, a USB port, an IR interface, and so forth.

[00104] A monitor 1144 or other type of display device is aso connected to the system
bus 1108 via an interface, such asavideo adaptor 1146. The monitor 1144 may be
internal or external to the computer 1102. In addition to the monitor 1144, a computer
typically includes other peripheral output devices, such as speakers, printers, and so forth.
[00105]  The computer 1102 may operate in anetworked environment using logical
connections viawire and/or wireless communications to one or more remote computers,
such as aremote computer 1148. The remote computer 1148 can be aworkstation, a
server computer, arouter, apersonal computer, portable computer, microprocessor-based
entertainment appliance, apeer device or other common network node, and typically
includes many or all of the elements described relative to the computer 1102, athough,
for purposes of brevity, only amemory/storage device 1150 isillustrated. The logical
connections depicted include wire/wireless connectivity to alocal area network (LAN)
1152 and/or larger networks, for example, awide area network (WAN) 1154. Such LAN
and WAN networking environments are commonplace in offices and companies, and
facilitate enterprise- wide computer networks, such asintranets, all of which may connect
to aglobal communications network, for example, the Internet.

[00106] When used in aLAN networking environment, the computer 1102is
connected to the LAN 1152 through awire and/or wireless communication network
interface or adaptor 1156. The adaptor 1156 can facilitate wire and/or wireless
communications tothe LAN 1152, which may also include awireless access point
disposed thereon for communicating with the wireless functionality of the adaptor 1156.
[00107] When used in aWAN networking environment, the computer 1102 can
include amodem 1158, or is connected to acommunications server on the WAN 1154, or
has other means for establishing communications over the WAN 1154, such as by way of
the Internet. The modem 1158, which can beinternal or external and awire and/or
wireless device, connects to the system bus 1108 via the input device interface 1142. Ina

networked environment, program modules depicted relative to the computer 1102, or
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portions thereof, can be stored in the remote memory/storage device 1150. It will be
appreciated that the network connections shown are exemplary and other means of
establishing acommunications link between the computers can be used.

[00108]  The computer 1102 is operable to communicate with wire and wireless
devices or entities using the IEEE 802 family of standards, such aswireless devices
operatively disposed in wireless communication (e.g., IEEE 802.11 over-the-air
modulation techniques). This includes at least WiFi (or Wireless Fidelity), WiMax, and
Bluetooth™ wireless technologies, among others. Thus, the communication can be a
predefined structure aswith aconventional network or simply an ad hoc communication
between at least two devices. WiFi networks use radio technologies caled |IEEE 802.11x
(a b, g, n, etc.) to provide secure, reliable, fast wireless connectivity. A WiFi network
can be used to connect computers to each other, to the Internet, and to wire networks
(which use |IEEE 802.3-related media and functions).

[00109] FIG. 12 illustrates ablock diagram of an exemplary communications
architecture 1200 suitable for implementing various embodiments as previously
described. The communications architecture 1200 includes various common
communications elements, such as atransmitter, receiver, transceiver, radio, network
interface, baseband processor, antenna, amplifiers, filters, power supplies, and so forth.
The embodiments, however, are not limited to implementation by the communications
architecture 1200.

[00110] Asshown in FIG. 12, the communications architecture 1200 comprises
includes one or more clients 1202 and servers 1204. The clients 1202 may implement the
client device 910. The servers 1204 may implement the server device 950. The clients
1202 and the servers 1204 are operatively connected to one or more respective client data
stores 1208 and server data stores 1210 that can be employed to store information local to
the respective clients 1202 and servers 1204, such as cookies and/or associated contextual
information.

[00111] The clients 1202 and the servers 1204 may communicate information between

each other using acommunication framework 1206. The communications framework
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1206 may implement any well-known communications techniques and protocols. The
communications framework 1206 may be implemented as a packet-switched network
(e.g., public networks such asthe Internet, private networks such as an enterprise intranet,
and so forth), acircuit- switched network (e.g., the public switched telephone network), or
acombination of apacket- switched network and a circuit- switched network (with
suitable gateways and tranglators).

[00112)  The communications framework 1206 may implement various network
interfaces arranged to accept, communicate, and connect to a communications network.

A network interface may beregarded as a specialized form of an input output interface.
Network interfaces may employ connection protocols including without limitation direct
connect, Ethernet (e.g., thick, thin, twisted pair 10/200/1000 Base T, and the like), token
ring, wireless network interfaces, cellular network interfaces, IEEE 802.11a-x network
interfaces, |IEEE 802.16 network interfaces, IEEE 802.20 network interfaces, and the like.
Further, multiple network interfaces may be used to engage with various communications
network types. For example, multiple network interfaces may be employed to alow for
the communication over broadcast, multicast, and unicast networks. Should processing
requirements dictate a greater amount speed and capacity, distributed network controller
architectures may similarly be employed to pool, load balance, and otherwise increase the
communicative bandwidth required by clients 1202 and the servers 1204. A
communications network may be any one and the combination of wired and/or wireless
networks including without limitation adirect interconnection, a secured custom
connection, aprivate network (e.g., an enterprise intranet), apublic network (e.g., the
Internet), aPersonal Area Network (PAN), aLoca Area Network (LAN), aMetropolitan
Area Network (MAN), an Operating Missions as Nodes on the Internet (OMNI), aWide
Area Network (WAN), awireless network, acellular network, and other communications
networks.

[00113] Some embodiments may be described using the expression "one embodiment"
or "an embodiment” along with their derivatives. These terms mean that a particular

feature, structure, or characteristic described in connection with the embodiment is
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included in at least one embodiment. The appearances of the phrase "in one
embodiment” in various places in the specification are not necessarily all referring to the
same embodiment. Further, some embodiments may be described using the expression
"coupled" and "connected" aong with their derivatives. These terms are not necessarily
intended as synonyms for each other. For example, some embodiments may be described
using the terms "connected" and/or "coupled” to indicate that two or more elements are
in direct physical or electrical contact with each other. The term "coupled,” however,
may also mean that two or more elements are not in direct contact with each other, but
yet still co-operate or interact with each other.

[00114] Itisemphasized that the Abstract of the Disclosure isprovided to alow a
reader to quickly ascertain the nature of the technical disclosure. It is submitted with the
understanding that it will not be used to interpret or limit the scope or meaning of the
claims. In addition, in the foregoing Detailed Description, it can be seen that various
features are grouped together in a single embodiment for the purpose of streamlining the
disclosure. This method of disclosure isnot to beinterpreted asreflecting an intention
that the claimed embodiments require more features than are expressly recited in each
claim. Rather, asthe following claims reflect, inventive subject matter lies in less than all
features of a single disclosed embodiment. Thus the following claims are hereby
incorporated into the Detailed Description, with each claim standing on its own as a
separate embodiment. In the appended claims, the terms "including” and "in which" are
used as the plain-English equivalents of the respective terms "comprising" and "wherein,"
respectively. Moreover, the terms "first,” "second," "third," and so forth, are used merely
as labels, and are not intended to impose numerical requirements on their objects.

[00115] What has been described above includes examples of the disclosed
architecture. It is, of course, not possible to describe every conceivable combination of
components and/or methodologies, but one of ordinary skill in the art may recognize that
many further combinations and permutations are possible. Accordingly, the novel
architecture isintended to embrace all such aterations, modifications and variations that

fall within the spirit and scope of the appended claims.



WO 2013/100887 PCT/US2011/062540
38

CLAIMS

1. An apparatus, comprising:
awireless transceiver;
aprocessor circuit communicatively coupled to the wireless transceiver; and
amemory unit communicatively coupled to the processor circuit, the memory unit
to store anetwork locator application operative on the processor circuit to locate a
network for aremote device, the network locator application comprising:
anetwork detector component operative to receive network information
for multiple wireless networks via the wireless transceiver;
anetwork selector component operative to select atarget network for the
remote device from the multiple wireless networks based on the network
information; and
anetwork notifier component operative to send network configuration

information for the target network to the remote device.

2. The apparatus of claim 1, the network detector component operative to receive a
network detect request to initiate detection operations for one or more wireless networks

for the remote device.

3. The apparatus of claim 1, the network detector component operative to receive as
input network information comprising anetwork identifier and asignal strength identifier

for one or more wireless networks via the wireless transceiver.

4. The apparatus of claim 1, the network detector component operative to filter the
network information using a set of defined threshold values, and send as output one or
more candidate network identifiers corresponding to one or more candidate wireless

networks for the target network.
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5. The apparatus of claim 1, the network selector component operative to receive
one or more candidate network identifiers from the network detector component,

compare the candidate network identifiers with alist of remote network identifiers
representing wireless networks accessible by the remote device, detect amatch between a
candidate network identifier and aremote network identifier, and select atarget network

identifier for the target network corresponding to the matched network identifiers.

6. The apparatus of claim 1, the network selector component operative to detect a
match between multiple candidate network identifiers and multiple remote network
identifiers accessible by the remote device, order the matched network identifiers by a
signal strength identifier from a strongest signal strength to aweakest signal strength, and
select atarget network identifier for the target network corresponding to the matched
network identifier having a strongest signal strength.

7. The apparatus of claim 1, the network notifier component operative to receive a
target network identifier from the network selector component, retrieve aremote device
identifier corresponding to awireless connection to the remote device, initiate awireless
connection to the remote device using the remote device identifier, and send the target
network identifier to the remote device over the wireless connection as the network

configuration information.

8. The apparatus of claim 1, comprising atouch-screen display communicatively
coupled to the processor circuit, the touch-screen display operative to receive user control
directives to configure the network locator application, and present graphical user

interface (GUI) views for the network locator application.

9. The apparatus of claim 1, the target network comprising an IEEE 802.1 1 wireless

local area network.



WO 2013/100887 PCT/US2011/062540
40

10. A computer-implemented method, comprising

receiving, by awireless transceiver, network information for multiple wireless
networks at alocal device;

selecting, by aprocessor circuit, atarget network for aremote device from the
multiple wireless networks based on the network information; and

sending network configuration information for the target network from the local

device to the remote device.

11. The computer-implemented method of claim 10, comprising receiving network
information comprising a network identifier and a signal strength identifier for multiple

wireless networks via awireless transceiver.

12. The computer-implemented method of claim 10, comprising scanning for network
information from multiple wireless networks in response to a network detect request from
the remote device.

13. The computer-implemented method of claim 10, comprising:

comparing areceived network identifier for a candidate wireless network with a
list of network identifiers for wireless networks accessible by the remote device,

detecting a match between the received network identifier and a network
identifier from the list of network identifiers; and

selecting awireless network corresponding to the matched network identifier as
the target network.

14. The computer-implemented method of claim 10, comprising:
detecting a match between multiple received network identifiers and multiple
network identifiers from alist of network identifiers accessibly by the remote device;
ordering the matched network identifiers by asignal strength identifier from a

strongest signal strength to aweakest signal strength; and
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selecting awireless network corresponding to the matched network identifier

having a strongest signal strength as the target network.

15. The computer-implemented method of claim 10, comprising:
retrieving a service set identifier (SSID) for the target network; and
sending the SSID as the network configuration information for the target network

from the local device to the remote device.

16.  An article of manufacture comprising a storage medium containing instructions
that when executed cause a system to:

receive one or more network identifiers for multiple wireless networks;

select atarget network for aremote device from the multiple wireless networks
based on the one or more network identifiers; and

send anetwork identifier for the target network to the remote device.

17. The article of manufacture of claim 16, comprising instructions that when
executed cause the system to scan for network identifiers from multiple wireless

networks in response to a network detect request from the remote device.

18. The article of manufacture of claim 16, comprising instructions that when
executed cause the system to:

compare the received network identifiers with alist of network identifiers for
wireless networks accessible by the remote device;

detect a match between areceived network identifier and anetwork identifier
from the list of network identifiers; and

select awireless network corresponding to the matched network identifier asthe

target network.
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19. The article of manufacture of claim 16, comprising instructions that when
executed cause the system to:

detect a match between multiple received network identifiers and multiple
network identifiers from alist of network identifiers accessibly by the remote device;

order the matched network identifiers by asignal strength identifier from a
strongest signal strength to aweakest signal strength; and

select awireless network corresponding to the matched network identifier having

astrongest signal strength as the target network.

20. The article of manufacture of claim 16, comprising instructions that when
executed cause the system to send a service set identifier (SSID) for the target network as

the network identifier from the local device to the remote device.
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