wo 2014/018215 A1 [N I NPF 000 YO

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/018215 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

30 January 2014 (30.01.2014) WIPOIPCT
International Patent Classification: (81)
HO04W 52/02 (2009.01)
International Application Number:

PCT/US2013/048309

International Filing Date:
27 June 2013 (27.06.2013)

Filing Language: English
Publication Language: English
Priority Data:

13/560,145 27 July 2012 (27.07.2012) US

Applicant: MOTOROLA SOLUTIONS, INC. [US/US];
1303 East Algonquin Road, Schaumburg, Illinois 60196

(US).

Inventors: SUNDARAM, Sundaresan; c¢-304 Mantri
Sarovar Apartments, Bangalore, Karnataka 560102 (IN).
SUBRAMANIAN, K.; 712, 4-A Cross, 7-Main, 1-Block,
HRBR Layout, Bangalore, Karnataka 560043 (IN).
NARAYANA, Karthik; 203/2, 1st Floor, Balaji Road,
2nd Blk. Thyagarajanagar, Bangalore 560028 (IN). RAJ,
Suresh; 63/1, Rainbow Drive Lyt., Sarjapur Road,
Dodakanelli, Bangalore, Karnataka 560035 (IN).

Agents: MANCINI, Brian M. et al.; 1301 East Algonquin
Road, IL02/SHS, Schaumburg, Illinois 60196 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))
with amended claims (Art. 19(1))

(54) Title: POWER SAVING FOR A MOBILE DEVICE IN A WIRELESS COMMUNICATION NETWORK

“ 2122

(57) Abstract: A method and apparatus for
power saving for a mobile device in a wireless
communication network includes a transceiv-
er operable within an allocated spectrum of
the wireless communication network. A de-
tector is operable to detect a signal outside of

4 100 the allocated spectrum of the wireless com-

:124
f128

ACCESS POINT

MOBILE DEVICE

munication network transmitted from a net-
work device. A processor is operable to con-
figure the mobile device to be in a sleep mode
wherein the transceiver is not operable and
the detector is operable, and awaken the trans-
ceiver from sleep mode upon detecting the
signal in order for the transceiver to commu-
nicate between an access point of the wireless
communication network and the mobile
device within the allocated spectrum of the
wireless communication network.

102

104

106

108

FIG. 1



WO 2014/018215 PCT/US2013/048309

POWER SAVING FOR A MOBILE DEVICE
IN A WIRELESS COMMUNICATION NETWORK

FIELD OF THE DISCLOSURE

[0001] The present invention relates generally to wireless communication
networks and more particularly to power saving for a mobile device in a wireless

communication network.

BACKGROUND

[0002] Wircless communication networks, such as wireless wide-area network or
wireless local-area networks (WLAN) such as IEEE 802.11 (Wi-Fi) wireless
communication networks are able to provide communications for mobile devices
utilizing wireless access support through local access points (AP), i.e. Wi-Fi
hotspots. Often, WLAN systems overlap cellular systems, and the mobile device
can have a choice of which system it can use. Presently, 3G/4G cellular systems
are experiencing more and more traffic, since data hungry applications on the
handheld devices, smart phones, tablets, and laptops are creating more and more
congestion in the 3G/4G cellular networks. Accordingly, cellular operators are
trying to offload the data from their cellular networks onto Wi-Fi access points by
providing free Wi-Fi access through these hotspots.

[0003] However, many users of handheld devices, smart phones, tablets, and
laptops turn off their Wi-Fi reception to prolong battery life, inasmuch as constant
or periodic searching for a Wi-Fi network drains the battery. Therefore, some
technique is needed to inform these devices that they are in a Wi-Fi hotspot area
so that they can turn-on their Wi-Fi reception in order to offload data from the

cellular carrier.

[0004] Some solutions to this problem have been to provide a dedicated femto-
cell within the Wi-Fi hotspot. They femto-cell will have a similar range as the

hotspot and can communicate with devices to have the devices turn-on their Wi-Fi
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reception in order to offload data from the cellular carrier. However, these
solutions require an expensive femto-cell station and use specially defined cellular
protocols in order to communicate with the devices to turn-on their Wi-Fi

reception.

[0005] Accordingly, there is a need for a new power saving technique to have
devices turn-on their Wi-Fi reception without requiring expensive cellular

hardware or special cellular protocols.

BRIEF DESCRIPTION OF THE FIGURES

[0006] The accompanying figures, where like reference numerals refer to
identical or functionally similar elements throughout the separate views, together
with the detailed description below, are incorporated in and form part of the
specification, and serve to further illustrate embodiments of concepts that include
the claimed invention, and explain various principles and advantages of those

embodiments.

[0007] FIG. 1 is a simplified block diagram of a WLAN communication system,

in accordance with the present invention.

[0008] FIG. 2 is a simplified flow diagram of power saving for a mobile device in

a WLAN communication system, in accordance with the present invention.

[0009] Skilled artisans will appreciate that elements in the figures are illustrated
for simplicity and clarity and have not necessarily been drawn to scale. For
example, the dimensions of some of the elements in the figures may be
exaggerated relative to other elements to help to improve understanding of

embodiments of the present invention.

[0010] The apparatus and method components have been represented where
appropriate by conventional symbols in the drawings, showing only those specific
details that are pertinent to understanding the embodiments of the present

invention so as not to obscure the disclosure with details that will be readily
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apparent to those of ordinary skill in the art having the benefit of the description

herein.

DETAILED DESCRIPTION

[0011] The present invention provides a novel technique for power saving in a
mobile device in a WLAN communication system. The novel technique has
devices turn-on their Wi-Fi reception without requiring expensive cellular
hardware or special cellular protocols. In particular, the WLAN provides a signal
to the mobile device over non-WLAN spectrum to indicate to the device that it
should wake up its WLAN transceiver. The signal can be provided to the device
using an acoustic, optical, or non-WLAN RF system. Preferably, the device can
use existing acoustic, optical, or non-WLAN RF receivers that are already present
on the device. Alternatively, these receivers could be modified to better detect the
signal, or specialized receivers could be installed in the device. The signal could
be supplied by a modified/unmodified WLAN entity, such as an existing access
point or other WLAN device.

[0012] FIG. 1 is a block diagram depiction of one embodiment of the present
invention utilizing a wireless local-area communication network (WLAN),
including IEEE 802.11 wireless communication systems, as the example
described herein. However, it should be recognized that the present invention is
also applicable to other wireless communication systems. At present, standards
bodies such as OMA (Open Mobile Alliance), 3GPP (3rd Generation Partnership
Project), 3GPP2 (3rd Generation Partnership Project 2) and IEEE (Institute of
Electrical and Electronics Engineers) 802 are developing standards specifications
for such wireless telecommunications systems. The communication system
represents a system operable in a network that may be based on different wireless
protocols. For example, the description that follows can apply to a wireless

wideband area network or other network, employing wireless technologies such as
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IEEE’s 802.11, 802.16, 802.20, or others modified to implement embodiments of

the present invention.

[0013] Referring to FIG. 1, there is shown a block diagram of wireless
communication network having at least one access point (AP) 110, or other
network entity such as a wireless switch for example, and at least one mobile
device 100 adapted to support the inventive concepts of the embodiments of the
present invention. Those skilled in the art will recognize that FIG. 1 does not
depict all of the network equipment necessary for system to operate but only those
system components and logical entities particularly relevant to the description of
the embodiments herein. For example, an access port, access point, eNodeB, or
base station can be connected with or comprise one or more devices such as
wireless area network stations (which include access nodes (ANs), Media Access
Controllers (MAC), AP controllers, and/or switches), base transceiver stations
(BTSs), base site controllers (BSCs), packet control functions (PCFs), packet
control units (PCUs), and/or radio network controllers (RNCs). However, none of

these other devices are specifically shown in FIG. 1.

[0014] Mobile device 100 is depicted as comprising a processor 104 coupled to a
transceiver 102 and a detector 106. AP 110 is depicted as comprising a processor
114, transceiver 112, and transmitter 116. The AP 110 uses a local arca wireless
interface for communication with at least one mobile device 100. The local area
wireless interface can include a forward link and a reverse link used in
communications 122 between the mobile device and the AP transceivers 102, 112,
In general, components such as processors and transceivers are well-known. For
example, the transceivers 102, 112 can be operable to communicate with user
devices over an IEEE 802.11 interface. In addition, processing units 104, 114 are
known to comprise basic components such as, but not limited to, microprocessors,
digital signal processors, microcontrollers, memory devices, application-specific
integrated circuits, and/or logic circuitry. Such components are typically adapted

to implement algorithms and/or protocols that have been expressed using high-
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level design languages or descriptions, expressed using computer instructions,
expressed using messaging/signaling logic flow diagrams, and/or expressed using
logic flow diagrams. Thus, given an algorithm, a logic flow, a
messaging/signaling flow, a call flow, and/or a protocol specification, those
skilled in the art are aware of the many design and development techniques

available to implement processors that perform the given logic.

[0015] Mobile devices can also comprise an antenna, a keypad, a speaker, a
microphone, a display, and the like, as are known in the art. Therefore, mobile
device 100 represents a known apparatus that has been adapted, in accordance
with the description herein, to implement various embodiments of the present
invention. Mobile devices or remote unit platforms are known to refer to a wide
variety of consumer electronic platforms such as clients, mobile stations, mobile
nodes, user equipment, user stations, subscriber equipment, subscriber stations,
access terminals, remote terminals, terminal equipment, gaming devices, personal
computers, and personal digital assistants, and the like, all referred to herein as

mobile device.

[0016] The AP 110 includes a transmitter 116, and the mobile device includes a
detector 106 or receiver. The transmitter and receiver are complementary devices
inasmuch as the detector is able to detect a signal 124 from the transmitter. In one
embodiment, the transmitter is an acoustic transponder, emitter, or speaker, and
the detector is an acoustic transducer, wherein the signal is an infrasonic, audio, or
ultrasonic acoustic signal. These acoustic devices could be existing microphones
and speakers of the respective mobile device and AP. In another embodiment, the
transmitter is an optical light emitting diode or light source, and the detector is an
optical receiver, diode, or sensor, wherein the signal is an infrared, visible, or
ultraviolet optical signal. These optical devices could be existing infrared or
visible light communication port of the AP, and an existing ambient light sensor
or infrared port of the mobile device, respectively. In yet another embodiment,

the transmitter is a radio frequency (RF) transmitter or transceiver, and the
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detector is an RF transceiver or receiver, wherein the signal is an RF signal
operable outside of the WLAN spectrum (e.g. IEEE 802.11), such as an IEEE
802.15 system. These RF devices could be existing components in the AP and
mobile device, such as Bluetooth™ transceivers. As described above, the
transmitter and detector could be existing devices in the AP and mobile device or
could be new components embedded in these devices and specifically configured
for the present invention. Alternatively, the transmitter could be a device external

to the AP, but under control of the WLAN.

[0017] Referring back to FIG. 1, in a first embodiment, the present invention
provides a novel technique to provide a power saving or sleep mode for a mobile
device in a WLAN. The mobile device 100 includes a transceiver 102 operable to
communicate within an allocated spectrum of the wireless communication
network, such as an IEEE 802.11 network. The mobile device also includes a
detector 106 operable to detect a signal 124 outside of the allocated spectrum of
the wireless communication network transmitted from a transmitter 116 of a
network device 110. The network device can be one AP or a set of APs that each
can be connected or networked to a single transmitter 116. Alternatively, the
signal could be provided by another network entity, or can be provided by an
external device under control of the WLAN and specifically configured for the

present invention, i.e. transmitter 116 is external to the AP.

[0018] The mobile device also includes a processor 104 coupled to the transceiver
and the detector. The processor is operable to configure the mobile device to be
in a sleep mode where the transceiver is not operable while the detector is still
operable. The processor will awaken the transceiver from sleep mode upon
detecting the signal. The transceiver 102 can then communicate 122 normally
with an access point transceiver 112 of the wireless communication network

within the allocated spectrum of the wireless communication network.

[0019] The signal 124 can be transmitted in various non-IEEE 802.11 network

forms, i.e. transmitted on a spectrum outside of the normal communication
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spectrum used in the WLAN. In one embodiment, the signal is an optical signal
and the detector is an existing ambient light sensor of the mobile device able to
receive the signal. In another embodiment, the signal is an acoustic signal and the
detector is an acoustic transducer provided for the mobile device. In yet another
embodiment, the signal is an IEEE 802.15-compliant signal, and the detector is an
IEEE 802.15-compliant receiver of the mobile device able to receive the signal,
and wherein the wireless communication network is operable using IEEE 802.11

network protocols.

[0020] In its simplest embodiment the signal is simply a light. The light can have
a special character recognized by the processor 104, wherein processor can simply
wake up the transceiver 102 for it to start listening for the next WLAN beacon
126. The light could have a defined (color) frequency that can be detected by an
existing (modified or unmodified) ambient light sensor 106 of the mobile device
and recognized by the processor. Optionally, the light can be turned on/off with a
defined timing period and/or duty cycle recognizable by the processor 104. The
light can be transmitted directly by the AP or by a set of APs that each can be
connected or networked to a single transmitter 116, such as an existing or
customized lighting system. The light could also be transmitted by any other
device under control of the WLAN.

[0021] In addition, the signal can carry information. For example, the AP
processor 114 can modulate information onto the signal, such as network
identification information readable by the mobile device processor 104. In
particular, the signal can be a beacon containing all the information available a
normal WLAN beacon. Similarly, the signal can contain all the information
exchanges specified in IEEE 802.11u and Hotspot 2.0. In this way, sending
information in the signal can fully automate the network discovery, registration,
provisioning and access steps that a Wi-Fi user presently experiences when
connecting to a given Wi-Fi network. While Hotspot 2.0 achieves this using the

Wi-Fi beacons, the present invention could use the signal for transmitting
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(broadcasting) the Wi-Fi network parameters, which would eliminate the Wi-Fi
search procedure to a great extent. In these scenarios, network information is

transmitted in the signal over non-network spectrum, e.g. optical spectrum.

[0022] Further, the beacon 124 can be transmitted synchronously with a normal
access point beacon 126 being transmitted within the allocated spectrum of the
WLAN. In this case, the beacon 124 and access point beacon 126 contain the
same information and are transmitted from the same access point 110. In this way,
the mobile device could wake up and immediately begin to associate with the

access point without waiting to receive a normal WLAN beacon.

[0023] Alternatively, the AP can also have a sleep mode, where its transceiver
112 is shut down when there is no usage. This requires that the mobile device 100
include a further signal transmitter 108 and the access point 110 include a further
signal receiver 118, i.e. both devices now include complete (optical) signal
transceivers. In this scenario, the AP can enter a power saving mode in which it
shuts down its Wi-Fi transceiver 112 when there is no network traffic, but the
associated (optical) transmitter 116 and receiver 118 are kept “on” to broadcast
the Wi-Fi network parameters over the signal 124. When a mobile device arrives,
it can determine the existence of the Wi-Fi network by detecting the signal 124,
and upon detecting the signal the mobile device can then transmit a wake up
request 128 to the AP over the non-network (optical) spectrum. Upon detecting
the wake up request 128 on its (optical) signal receiver 118, the AP can then turn

on (awaken) its Wi-Fi transceiver 112 to resume normal operations.

[0024] In any of the above scenarios, the processor 104 is further operable to
return the transceiver 102 to sleep mode if the signal 124 is not detected for a
predetermined time period (and optionally the AP processor 114 is operable to

return the transceiver 112 to sleep mode if there is no usage of transceiver 112).

[0025] FIG. 2 illustrates a flowchart of a method for power saving for a mobile

device 1n a wireless communication network.
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[0026] One step of the method includes providing 200 the mobile device with a
transceiver operable to communicate within an allocated spectrum of the wireless
communication network, and providing the mobile device with a detector to detect

a signal outside of the allocated spectrum of the wireless communication network.

[0027] Another step of the method includes configuring 202 the mobile device to
be in a sleep mode, wherein the transceiver is not operable and the detector is

operable.

[0028] Another step of the method includes, transmitting 204 the signal over non-
network spectrum. In one embodiment, where beacon the signal is a beacon,
transmitting occurs synchronously with an access point beacon being transmitted
within the allocated spectrum of the wireless communication network, and
wherein the beacon and access point beacon contain the same information and are

transmitted from the same access point.

[0029] Another step of the method includes receiving 206 a signal by the detector
from a network device of the wireless communication network, the signal being

outside of the allocated spectrum of the wireless communication network.

[0030] Another step of the method includes awaking 208 the transceiver from
sleep mode upon receiving the signal. This step can optionally include the mobile
device sending a wake up request to an access point over the non-network
(optical) spectrum in order for the AP to turn on its Wi-Fi transceiver if it was in

sleep mode.

[0031] Another step of the method includes communicating 210 between an
access point of the wireless communication network and the mobile device using
the transceiver within the allocated spectrum of the wireless communication

network.

[0032] A further step of the method includes returning 212 the transceiver to sleep
mode if the signal is not detected for a predetermined time period. This step can
optionally include returning the access point transceiver into sleep mode, if it is so

capable, when there is no usage of the access point transceiver.
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[0033] Advantageously, the present invention provides a novel technique for
power saving in a mobile device in a WLAN communication system, wherein the
novel technique has devices turn-on their Wi-Fi reception without requiring

expensive cellular hardware or special cellular protocols.

[0034] In the foregoing specification, specific embodiments have been described.
However, one of ordinary skill in the art appreciates that various modifications
and changes can be made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and figures are to be
regarded in an illustrative rather than a restrictive sense, and all such

modifications are intended to be included within the scope of present teachings.

[0035] The benefits, advantages, solutions to problems, and any element(s) that
may cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential features or
elements of any or all the claims. The invention is defined solely by the appended
claims including any amendments made during the pendency of this application

and all equivalents of those claims as issued.

[0036] Moreover in this document, relational terms such as first and second, top
and bottom, and the like may be used solely to distinguish one entity or action
from another entity or action without necessarily requiring or implying any actual

such relationship or order between such entities or actions. The terms

"nn 29 66y b1

comprising,” “has”, “having,” “includes”, “including,

9 66

"comprises, contains”,
“containing” or any other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus that comprises, has,
includes, contains a list of elements does not include only those elements but may
include other elements not expressly listed or inherent to such process, method,
article, or apparatus. An element proceeded by “comprises ...a”, “has ...a”,
“includes ...a”, “contains ...a” does not, without more constraints, preclude the
existence of additional identical elements in the process, method, article, or

apparatus that comprises, has, includes, contains the element. The terms “a” and

10
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“an” are defined as one or more unless explicitly stated otherwise herein. The
terms “substantially”, “essentially”, “approximately”, “about” or any other
version thereof, are defined as being close to as understood by one of ordinary
skill in the art, and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within 1%
and in another embodiment within 0.5%. The term “coupled” as used herein is
defined as connected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a certain way is

configured in at least that way, but may also be configured in ways that are not

listed.

[0037] It will be appreciated that some embodiments may be comprised of one or
more generic or specialized processors (or “processing devices”) such as
microprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored program instructions
(including both software and firmware) that control the one or more processors to
implement, in conjunction with certain non-processor circuits, some, most, or all
of the functions of the method and/or apparatus described herein. Alternatively,
some or all functions could be implemented by a state machine that has no stored
program instructions, or in one or more application specific integrated circuits
(ASICs), in which each function or some combinations of certain of the functions
are implemented as custom logic. Of course, a combination of the two

approaches could be used.

[0038] Moreover, an embodiment can be implemented as a computer-readable
storage medium having computer readable code stored thereon for programming a
computer (e.g., comprising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage mediums include,
but are not limited to, a hard disk, a CD-ROM, an optical storage device, a
magnetic storage device, a ROM (Read Only Memory), a PROM (Programmable
Read Only Memory), an EPROM (Erasable Programmable Read Only Memory),

11
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an EEPROM (Electrically Erasable Programmable Read Only Memory) and a
Flash memory. Further, it is expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated by, for example,
available time, current technology, and economic considerations, when guided by
the concepts and principles disclosed herein will be readily capable of generating

such software instructions and programs for ICs with minimal experimentation.

[0039] The Abstract of the Disclosure is provided to allow the 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 various embodiments for the purpose of
streamlining the disclosure. This method of disclosure is not to be interpreted as
reflecting an intention that the claimed embodiments require more features than
are expressly recited in each claim. Rather, as the 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 separately claimed subject

matter.

12
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CLAIMS

What is claimed is;

1. A mobile device having a power saving mode in a wireless communication
network, the mobile device comprising:

a transceiver operable to communicate within an allocated spectrum of the
wireless communication network;

a detector operable to detect a signal outside of the allocated spectrum of the
wireless communication network transmitted from a network device; and

a processor coupled to the transceiver and the detector, the processor operable
to configure the mobile device to be in a sleep mode where the transceiver
is not operable and the detector is operable, and awaken the transceiver
from sleep mode upon detecting the signal in order for the transceiver to
communicate between an access point of the wireless communication
network and the mobile device within the allocated spectrum of the

wireless communication network.

2. The mobile device of claim 1, wherein the signal is a beacon including with

network identification information readable by the processor.

3. The mobile device of claim 1, wherein the signal is an optical signal and the
detector 1s an existing ambient light sensor of the mobile device able to receive

the signal.

13
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4. The mobile device of claim 1, wherein the signal is an acoustic signal and

the detector is an acoustic transducer provided for the mobile device.

5. The mobile device of claim 1, wherein the signal is an IEEE 802.15-
compliant signal, and the detector is an IEEE 802.15-compliant receiver of the
mobile device able to receive the signal, and wherein the wireless communication

network is operable using IEEE 802.11 protocols.

6. The mobile device of claim 1, wherein the signal is a beacon that is
transmitted synchronously with an access point beacon being transmitted within
the allocated spectrum of the wireless communication network, and wherein the
beacon and access point beacon contain the same information and are transmitted

from the same access point.

7. The mobile device of claim 1, wherein the processor is further operable to
return the transceiver to sleep mode if the signal is not detected for a

predetermined time period.

8. The mobile device of claim 1, further comprising a signal transmitter
operable to transmit a wake up request to an access point over the non-network

spectrum to awaken a transceiver of the access point.

14
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9. A system for power saving for a mobile device in a wireless communication
network, the system comprising:
a mobile device comprising:

a transceiver operable to communicate within an allocated spectrum of the
wireless communication network;

a detector operable to detect a signal outside of the allocated spectrum of
the wireless communication network transmitted from a network
device; and

a processor coupled to the transceiver and the detector, the processor
operable to configure the mobile device to be in a sleep mode where
the transceiver is not operable and the detector is operable, and awaken
the transceiver from sleep mode upon detecting the signal in order for
the transceiver to communicate between an access point of the wireless
communication network and the mobile device within the allocated
spectrum of the wireless communication network; and

a network device operable to transmit the signal.

10. The system of claim 9, wherein the signal is modulated with a service set

identifier of the wireless communication network readable by the processor.

11. The system of claim 9, wherein the network device is at least one access
point of the wireless communication network, the signal is an optical signal, and
the detector is an existing ambient light sensor of the mobile device able to
receive the signal.

15
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12. The system of claim 9, wherein the signal is a beacon that is transmitted
synchronously with an access point beacon being transmitted within the allocated
spectrum of the wireless communication network, and wherein the beacon and
access point beacon contain the same information and are transmitted from the

same access point.

13. The system of claim 9, wherein the mobile device includes a signal
transmitter, and wherein the network device is an access point of the wireless
communication network that includes a processor, a transceiver operable within
the allocated spectrum of the wireless communication network, and a signal
transmitter and receiver operable outside of the allocated spectrum of the wireless
communication network, and wherein upon the mobile device detector detecting
the signal the mobile device transmitter transmits a wake up request to the AP
outside of the allocated spectrum of the wireless communication network to the

signal receiver to awaken the access point transceiver.

14. The system of claim 13, wherein the access point processor is operable to

return the access point transceiver to sleep mode if there is no usage of access

point transceiver.

16
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15. A method for power saving for a mobile device in a wireless
communication network, the method comprising the steps of:

providing the mobile device with a transceiver operable to communicate
within an allocated spectrum of the wireless communication network, and
providing the mobile device with a detector to detect a signal outside of
the allocated spectrum of the wireless communication network;

configuring the mobile device to be in a sleep mode where the transceiver is
not operable and the detector is operable;

receiving a signal by the detector from a network device of the wireless
communication network, the signal being outside of the allocated spectrum
of the wireless communication network;

awaking the transceiver from sleep mode upon receiving the signal; and

communicating between an access point of the wireless communication
network and the mobile device using the transceiver within the allocated

spectrum of the wireless communication network.

17
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AMENDED CLAIMS
received by the International Bureau on 23 September 2013 (23.09.2013)

What 1s claimed is:

1. A mobile device (100) having a power saving mode in a wireless communication

network, the mobile device comprising:

a transceiver (102) operable to communicate (122) within an allocated spectrum of
the wireless communication network;

a detector (106) operable to detect a signal (124) outside of the allocated spectrum of
the wireless communication network transmitted from a network device (110) of
the wireless communication network; and

a processor (104) coupled to the transceiver and the detector, the processor operable
to; configure the mobile device to be in a sleep mode where the transceiver is not
operable and the detector is operable, awaken the transceiver from sleep mode
upon the detector detecting the signal (124), and direct the transceiver to
communicate (122) between an access point (110) of the wireless communication
network and the mobile device within the allocated spectrum of the wireless

communication network.
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2. The mobile device of claim 1, wherein the signal is a beacon including with

network identification information readable by the processor.

3. The mobile device of claim 1, wherein the signal is an optical signal and the

detector is an existing ambient light sensor of the mobile device able to receive the signal.

4. The mobile device of claim 1, wherein the signal is an acoustic signal and the

detector is an acoustic transducer provided for the mobile device.

5. The mobile device of claim 1, wherein the signal is an IEEE 802.15-compliant
signal, and the detector is an IEEE 802.15-compliant receiver of the mobile device able to
receive the signal, and wherein the wireless communication network is operable using

IEEE 802.11 protocols.

6. The mobile device of claim 1, wherein the signal is a beacon that is transmitted
synchronously with an access point beacon being transmitted within the allocated
spectrum of the wireless communication network, and wherein the beacon and access
point beacon contain the same information and are transmitted from the same access

point.

7. The mobile device of claim 1, wherein the processor is further operable to return

the transceiver to sleep mode if the signal is not detected for a predetermined time period.
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8. The mobile device of claim 1, further comprising a signal transmitter operable to
transmit a wake up request to an access point over the non-network spectrum to awaken a

transceiver of the access point.
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9. A system for power saving for a mobile device in a wireless communication
network, the system comprising:
a mobile device (100) comprising:
a transceiver (102) operable to communicate (122) within an allocated spectrum
of the wireless communication network;
a detector (106) operable to detect a signal (124) outside of the allocated spectrum
of the wireless communication network transmitted from a network device
(110) of the wireless communication network; and
a processor (104) coupled to the transceiver and the detector, the processor
operable to; configure the mobile device to be in a sleep mode where the
transceiver is not operable and the detector is operable, awaken the transceiver
from sleep mode upon the detector detecting the signal (124), and direct the
transceiver to communicate (122) between an access point (110) of the
wireless communication network and the mobile device within the allocated
spectrum of the wireless communication network; and

anetwork device (110) operable to transmit the signal (124).
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10. The system of claim 9, wherein the signal is modulated with a service set

identifier of the wireless communication network readable by the processor.

11. The system of claim 9, wherein the network device is at least one access point of
the wireless communication network, the signal is an optical signal, and the detector is an

existing ambient light sensor of the mobile device able to receive the signal.

12. The system of claim 9, wherein the signal is a beacon that is transmitted
synchronously with an access point beacon being transmitted within the allocated
spectrum of the wireless communication network, and wherein the beacon and access
point beacon contain the same information and are transmitted from the same access

point.
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13. The system of claim 9, wherein the mobile device includes a signal transmitter
(108), and wherein the network device is an access point of the wireless communication
network that includes a processor (114), a transceiver (112) operable within the allocated
spectrum of the wireless communication network, and a signal transmitter (116) and
receiver operable outside of the allocated spectrum of the wireless communication
network, and wherein upon the mobile device detector (106) detecting the signal (124)
the mobile device transmitter (108) transmits a wake up request (128) to the AP outside
of the allocated spectrum of the wireless communication network to the signal receiver

(118) to awaken the access point transceiver (112).

14. The system of claim 13, wherein the access point processor is operable to return

the access point transceiver to sleep mode if there is no usage of access point transceiver.
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15. A method for power saving for a mobile device in a wireless communication
network, the method comprising the steps of:

providing the mobile device with a transceiver operable to communicate within an
allocated spectrum of the wireless communication network, and providing (200)
the mobile device with a detector to detect a signal outside of the allocated
spectrum of the wireless communication network;

configuring (202) the mobile device to be in a sleep mode where the transceiver is not
operable and the detector is operable;

receiving (206) a signal by the detector from a network device of the wireless
communication network, the signal being outside of the allocated spectrum of the
wireless communication network;

awaking (208) the transceiver from sleep mode upon receiving the signal; and

communicating (210) between an access point of the wireless communication
network and the mobile device using the transceiver within the allocated spectrum

of the wireless communication network.
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