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Description
FIELD OF THE INVENTION

[0001] The invention relates in general to wireless
communication systems and more specifically to man-
aging wireless local area network (WLAN) services to
multi-mode portable communication devices.

BACKGROUND OF THE INVENTION

[0002] Wireless local area networks (WLANs) and
wireless wide area networks (WWANSs) provide wireless
communication services to portable devices where the
WLANS typically provide services within geographical
service areas that are smaller than the geographical ar-
eas serviced by WWANSs. Examples of WWANSs include
systems that operate in accordance with 2.5G (such as
cdma2000), 3G (such as UMTS, WiMax), and other types
of technologies, where each base station of the WWAN
is typically designed to cover a service area having a size
measured in miles. The term WWAN is used primarily to
distinguish this group of diverse technologies from
WLANSs that typically have smaller service areas on the
order of 100 to 300 feet per base station. Base stations
in WLANSs are typically referred to as access points. An
access points may be connected to the Internet, intranet,
or other network through wires or wirelessly through a
WWAN. Examples of WLANs include systems using
technologies such as Wi-Fi and other wireless protocols
in accordance with IEEE 802.11 standards. WLANSs typ-
ically provide higher bandwidth services than WWANs
at the expense of non-ubiquitous coverage whereas
WWANSs provide increased coverage areas at the cost
of bandwidth and/or capacity. In order to provide a wire-
less user with the increased overall performance and
continuous connectivity, multi-mode mode and dual-
mode portable communication devices have been devel-
oped allowing the communication device to access the
particular type of network that provides the most desira-
ble tradeoffs. A multi-mode wireless communication de-
vice includes the appropriate components and function-
ality for communicating within more than one network.
For example, a dual-mode portable communication de-
vice can communicate within a WWAN and a WLAN.
[0003] Unfortunately, conventional techniques for
managing the connection status between the portable
communication device and the access point are limited
in that they require GPS location information or include
inefficient searching mechanisms executed by the port-
able communication device in order to establish service
with a new network for performing a handoff between
networks. For example, some conventional systems re-
quire the mobile communication device to periodically
tune to an alternate network channel in an attempt to
detect an alternate network resulting in significant power
consumption with a limited success rate of detecting al-
ternate networks.

10

15

20

25

30

35

40

45

50

55

[0004] In US 2003/118015 A1 a multimode terminal is
informed by the WWAN to which it is connected that a
WLAN might be available and the multimode terminal
then scans for the WLAN. However, the multimode ter-
minal is still involved in detection of available WLANSs.
[0005] Accordingly, there is a need for an apparatus,
system, and method for managing WLAN service to a
multi-mode portable communication device.

SUMMARY

[0006] Awireless access pointmanages wireless serv-
ice to a multi-mode wireless communication device
based on a wireless wide area network (WWAN) signal.
The access point transmits a device proximity message
to the WWAN based on the proximity of the multi-mode
wireless communication device to the access pointwhere
the proximity is at least partially based on a WWAN sig-
nal. The device proximity message may indicate a re-
quest to perform an alternate network acquisition proce-
dure to establish wireless service from an alternate net-
work different than a current network providing service
to the multi-mode wireless communication device.
Where the current network is WWAN, and the WWAN
signal is a WWAN reverse link signal transmitted by the
communication device and received at the access point,
the access point determines the proximity of the commu-
nication device to the access point at least partially based
on the WWAN reverse link signal. The access point de-
termines whether to provide WLAN service to the multi-
mode wireless communication device at least partially
on a characteristic of the WWAN signal such as, for ex-
ample, a power level or signal quality. The alternate net-
work acquisition procedure may include an instruction
from the WWAN to the multi-mode wireless communica-
tion device to search for an alternate network, to search
for the access point, and/or to acquire an alternate net-
work.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a block diagram of a communication net-
work arrangement in accordance with the exemplary
embodiment of the invention.

FIG. 2 is a block diagram of the communication net-
work arrangement where the access point receives
reverse link WWAN signals from the communication
device.

FIG. 3 is a flow chart of a method of managing wire-
less service to amulti-mode wireless communication
device in accordance with the exemplary embodi-
ment.

FIG. 4 is a flow chart of a method of monitoring a
WWAN FL channel at an access point where the
WWAN system operates in accordance with in ac-
cordance with the IEEE 802.16 standard.
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FIG. 5 is a flow chart of an exemplary method of
managing wireless resources where the WWAN sys-
tem operates in accordance with the IEEE 802.16
standard.

DETAILED DESCRIPTION

[0008] FIG. 1 is a block diagram of an access point
102 within a communication network arrangement 100
in accordance with the exemplary embodiment of the in-
vention. The access point 102 communicates with a wire-
less wide area network (WWAN) communication system
104 and provides wireless local area network (WLAN)
service to one or more multi-mode wireless communica-
tion devices 106. As described above, the term WWAN
is used primarily to distinguish this group of diverse tech-
nologies from WLANSs that typically have smaller service
areas on the order of 100 to 300 feet per base station
(access point). Accordingly, the WWAN communication
system 104 is any system that provides wireless com-
munication services within relatively large geographical
areas as compared to WLANs. Examples of WWAN sys-
tems 104 include cellular communication systems that
provide cellular communication services through at least
one base station 108 connected to a WWAN infrastruc-
ture 110 such as a cellular system infrastructure (110).
The WWAN infrastructure 110 may include one or more
core networks that are connected to a global network
such as Internet Protocol (IP) network or public switched
telephone network (PSTN). In the exemplary embodi-
ment, the WWAN communication system 104 operates
using packet switching communication techniques. In
such systems, the communication infrastructure is a
packet switched core network and includes an access
gateway for interfacing to WLANSs using IP signaling. The
WWAN communication system 104, however, may op-
erate in accordance with circuit switched communica-
tions in some circumstances. The WWAN communica-
tion system 104 may operate using any of numerous pro-
tocols and schemes. Examples of some Code Division
Multiple Access (CDMA) standards include cdma2000
1X, 1XxEV-DO, and W-CDMA. In some circumstances,
the WWAN communication system 104 may operate with
other standards such as OFDM based standards or GSM
standards, for example. In the embodiment discussed
below, the WWAN system 106 is an OFDM system that
operates in accordance with IEEE 802.16(e) standards
often referred to as WiMax. The various functions and
operations of the blocks described with reference to the
WWAN communication system 104 may be implemented
in any number of devices, circuits, or elements. Two or
more of the functional blocks may be integratedin a single
device and the functions described as performed in any
single device may be implemented over several devices.
For example, at least portions of the functions of the
WWAN infrastructure 110 may be performed by the base
station 108, a base station controller, or the MSC in some
circumstances.
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[0009] The access point 102 is any device capable of
providing wireless local area network (WLAN) services
and that can send messages to the WWAN communica-
tion system 104. Although the access point 102 is a fixed
access point that is connected through a wired backhaul
to an IP network in the exemplary embodiment, the ac-
cess point 102 may be a cellular mobile gateway that is
connected through a cellular communication link, or other
WWAN link, to a WWAN. The access point 102 provides
WLAN service to communication devices 108 within ad-
equate range of the access point 102. An example of
suitable technique for providing WLAN service includes
operation in accordance with a WLAN protocol such as
WiFi or any of the protocols defined in the IEEE 802.11
standards. Messages sent from the access point 102 to
the WWAN infrastructure 110 may be sent using any
combination of wired and/or wireless communication
methods. In the exemplary embodiment, the access point
102 is connected to an access gateway in a core network
and sends messages using packet switched data tech-
niques, eitherthrough an IP network or through an access
router. In some circumstances, messages can be sent
from the access point 102 through a PSTN. In other cir-
cumstances, a transmitter may be used to wirelessly
transmit the messages to the base station 108 which are
then forwarded to the WWAN infrastructure 110.

[0010] The multi-mode wireless communication de-
vice 106 is any type of communication device that is ca-
pable of communicating with at least one WLAN system
and at least one WWAN system 104. The multi-mode
wireless communication device 106, sometimes referred
to as an access terminal, may be a wireless modem, a
personal digital assistant, dual mode cellular telephone,
or other such device.

[0011] Accordingly, the access point 102 facilitates
communication to a WLAN 114 and the WWAN commu-
nication system 104 facilitates communication to a
WWAN 116, where the communication device 106 is ca-
pable of communicating on both of the networks 114,
116. The communication device 106 can access wireless
services provided by either of the networks 114, 116
when resources are available on the particular network
and signal quality is adequate. In the exemplary embod-
iment, the communication device 106 may access both
networks 114, 116 simultaneously under certain condi-
tions. In some circumstances, however, the communica-
tion device 106 may be able only to access one of the
networks 114, 116 at any given time. In another scenar-
ios, the communication device 106 may be able to access
only control channels of the network 116 but have full
access of network 114 or vice versa. The clouds shown
in FIG. 1 symbolize networks and do not necessarily il-
lustrate coverage areas of the networks 114, 116. For
example, the geographical coverage area of the WWAN
116 may include one or more coverage areas of WLANs
114 provided by access points 102. Further, the coverage
area of the WWAN 116 may have areas poor quality ar-
eas or areas where no WWAN service is available. The
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areas, however, may have good coverage from a WLAN
114. Such a scenario may occur where the WLAN cov-
erage is within a building such as an office or home and
the WWAN coverage is generally available in the area
of the building but lacking within the building due to walls
and other signal obstructions. In addition to other advan-
tages, managing wireless services in accordance with
the exemplary embodiments maximizes the quality of the
wireless services provided to the communication devices
106.

[0012] Inaccordance with the exemplary embodiment,
the access point 102 manages wireless service to the
communication device 106 based, at least partially, on a
WWAN signal exchanged with the communication device
106. The WWAN signal may be a reverse link WWAN
signal transmitted from the communication device 106
or a forward link WWAN signal received at the commu-
nication device 106. The access point 102 sends a device
proximity message 118 to the WWAN communication
system 104 based on the WWAN signal exchanged with
the communication device 106. In the exemplary embod-
iment, the device proximity message 118 is a request
message requesting the execution of an alternate net-
work acquisition procedure. In response to the device
proximity message 118, the WWAN infrastructure 110
sends a message to the communication device 106 in-
structing the communication device 106 to search for
wireless service from an alternate network or to establish
wireless service from an alternate network, where the
alternate network is a network different than a current
network currently providing service to the multi-mode
wireless communication device. Where the current net-
work is the WWAN network 116, the alternate network
is the WLAN network 114 and where the current network
is the WLAN network 114, the alternate network is the
WWAN network 116. In some situations, the WWAN in-
frastructure 110 may evaluate other parameters before
instructing the communication device 106. For example,
dueto subscriber parameters, system settings, or system
parameters, the WWAN infrastructure may determine
that the communication device 106 should not acquire
an alternate network. Further, the WWAN system 104
may evaluate parameters corresponding to multiple ac-
cess points where device proximity messages identifying
a particular communication device 106 are received from
more than one access point.

[0013] Therefore, the WWAN communication system
104 at least performs an evaluation in response to the
device proximity message 118 and may perform or initi-
ate the acquisition of the alternate wireless service to the
communication device 106 in response to the device
proximity message 108. The acquisition may result in a
handoff of the communication device 106 from the cur-
rent network to the alternate network in some circum-
stances or may result in the communication device 106
receiving wireless service from two networks simultane-
ously. Further, the communication device 106 may main-
tain registration with the current network although user
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data is only exchanged on the alternate network. In the
exemplary embodiment, the device proximity message
118 is sent through either an IP network or an access
router to an access gateway in the WWAN. In some cir-
cumstances, however, the device proximity message
118 is sent through a wireless link. For example, the mes-
sage could be sent as areverse link WWAN signal where
the access point 102 includes a WWAN transmitter.
[0014] When the WWAN communication system 104
is providing wireless communication services to the com-
munication device 106, the access point 102, at least
periodically, monitors the WWAN reverse link channel
used by the communication device 106 to transmit
WWAN reverse link signals. In some cases, the access
point 102 may employ procedures to detect multiple mul-
ti-mode communication devices 106. Based on the
WWAN reverse link signal received at the access point
102, the access point 102 determines if the communica-
tion device 106 should at least search for WLAN service.
In some circumstances, the access point 102 determines
that the access point 102 should provide WLAN commu-
nication service to the communication device 106. When
the WLAN determines that the communication device
106 is within range of the access point 102, the access
point 102 transmits the device proximity message 118 to
the WWAN communication system 104 indicating that
the communication device 106 is likely within the service
area of the WLAN network 114. The WWAN system 104
then performs the alternate network acquisition proce-
dure which may include an instruction for the communi-
cation device 106 to search for WLAN service, to search
for a particular access point 102, and/or to acquire WLAN
service. As described in further detail below, an example
of a situation where the above scenario applies includes
the situation where a communication device 106 is ap-
proaching the access point 102 while receiving commu-
nication services from a WWAN.

[0015] In addition to managing wireless service as de-
scribed above, the access point 106 may perform other
monitoring and management procedures. For example,
when the access point 102 is providing wireless commu-
nication services to the communication device 106, the
communication device 106, at least periodically, moni-
tors the WWAN forward link signals and transmits a sta-
tus message to the access point 102. The forward link
signals may include control signals and pilot signals as
well as other information. Based on the WWAN forward
link signal received at the communication device 106,
the access point 102 determines if the WWAN commu-
nication system 104 should provide WLAN communica-
tion service to the communication device 106. When the
WLAN determines that WWAN service should be provid-
ed or should be evaluated, the access point 102 transmits
the device proximity message 118 to the WWAN com-
munication system 104 to alert the WWAN system 104
of the potential for acquisition of the WWAN service or a
handoff to WWAN service. As described in further detail
below, an example of a situation where this scenario ap-
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plies includes the situation where communication device
106 is traveling away from the access point 102 while
receiving communication services form the access point
102. The access point 102 at least performs some deci-
sion making based on a WWAN FL signal received at
the communication device 106 that acquisition of the
WWAN service may be desired.

[0016] In some situations, the access point 102 may
monitor the WWAN forward link signals 222 using the
WWAN FL receiver 224 and send a message to the
WWAN 110 if the access point 102 determines that the
communication device 106 should be handed-off to
WWAN service. For example, if the access point 102
detects that communication device 106 is leaving the
WLAN service area or that the quality of the WLAN serv-
ice is otherwise decreasing, the access point 102 verifies
that WWAN service is adequate by measuring the power
of the WWAN FL signals 222. Although it is possible that
the WWAN service may not be adequate at the commu-
nication device 106 location, this technique provides in-
creased efficiency by not requiring the communication
device to continually monitor WWAN service when com-
municating on the WLAN:

[0017] A WWAN interface 120 includes any combina-
tion of hardware, software and/or firmware adequate to
at least detect WWAN RL signals and to send the device
proximity message 118 to the WWAN system 104. As
described below in further detail, the WWAN interface
120 is connected through a network interface to an ac-
cessrouter and an IP network. The device proximity mes-
sage 118 is transmitted through the network interface to
WWAN infrastructure 110. In the exemplary embodi-
ment, the WWAN interface also includes a WWAN FL
receiver for receiving WWAN FL signals. In some circum-
stances the WWAN interface 120 may also include a
WWAN transmitter.

[0018] A WLAN interface 122 includes any combina-
tion of hardware, software and/or firmware for commu-
nicating with one or more communication devices 102.
As discussed below, the WLAN interface 122 includes a
WLAN transmitter and a WLAN receiver.

[0019] FIG. 2is a block diagram of the communication
network arrangement 100 where the access point 102
receives reverse link (RL) WWAN signals 202 from the
communication device 106. The access point 102 in-
cludes the WWAN interface 120 for communicating with
the WWAN system 106 and the WLAN interface 122 for
providing WLAN service to one or more communication
devices such as the multi-mode wireless communication
device 106. The access point 102 further comprises a
controller 204 coupled to the WWAN interface 110 and
the WLAN interface 122. The controller 204 performs the
control functions described herein as well as performing
other functions and facilitating the overall operation of
the access point 102. The controller 204 is connected to,
orincludes, a memory 206 that may include one or more
random access memory (RAM) and/or read only memory
(ROM) memory devices. The WLAN interface 122 in-
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cludes a WLAN receiver 208 for receiving reverse link
(RL) WLAN signals 210 and a WLAN transmitter 212 for
transmitting WLAN signals 214. The signals 210, 212 are
transmitted and received in accordance with a WLAN
protocol. Examples of a suitable WLAN protocols include
protocols in accordance with the IEEE 802.11 protocol
and wireless fidelity (WiFi). In some circumstances, the
access point 102 may also include a wired LAN interface
(not shown) for communicating with devices connected
to the access point 102 through wires.

[0020] The WWAN interface 120 includes a WWAN
receiver 216 that can be configured to at least receive
reverse link WWAN signals 202 transmitted from a multi-
mode wireless communication device 106. The WWAN
interface 120 is also configured to send the device prox-
imity message 118 to the WWAN infrastructure 110
through a network interface 218. In the exemplary em-
bodiment, the WWAN receiver 216 can be configured as
a reverse link WWAN receiver 220 for receiving reverse
link WWAN signals 202 and as a forward link WWAN
receiver 224 for receiving WWAN forward link signals
222 from a base station 108. In some circumstances, two
separate WWAN receivers may be used to implement
the WWAN reverse link and forward link receivers 220,
224. Also, in some implementations, the capability to re-
ceive WWAN forward link signals 222 may be omitted.
[0021] The network interface 218 exchanges messag-
es with an access router 226 and an internet protocol
(IP) network 228. The network interface 218 provides
packet data communications and facilitates access to the
Internet and to an access gateway 230 in the WWAN
infrastructure 110 through the access router 226. In some
circumstances, at least portions of the network interface
218 may be implemented separately from the WWAN
interface 120. The access router 226 may be connected
to several access points 102 and provides communica-
tion management and control functions to the WLAN. In
some situations, the access router 226 may be imple-
mented within an access point 102 or may be eliminated.
In some circumstances the connection between the ac-
cess gateway 230 and the access point 102 may include
a wireless communication link such as satellite commu-
nication link or point-to-point microwave link, forexample.
[0022] Inaddition to otherinformation, the memory 206
stores communication device identification values corre-
sponding to each communication device 106 that is au-
thorized to use the access point 102. The communication
device identification value may include an electronic se-
rial number (ESN) or other unique data. An example of
agroup of identification values stored in memoryincludes
a collection of ESNs corresponding to the communication
devices of the family members of a household where the
access point 102 provides WLAN service. The identifi-
cation values may be stored at the access point 102 using
any of numerous techniques. An example of a suitable
method of storing the values includes storing the values
during aninitialization procedure performed when the ac-
cess point 102 is installed. In some implementations, the
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identification values may be omitted or the access point
102 may allow communication devices that do not have
corresponding identification values stored at the access
point 102 to receive WLAN service from the access point
102.

[0023] The access point 102 monitors the reverse link
WWAN channel(s) that may contain a reverse link
WWAN signal 202 transmitted from a communication de-
vice 106 that is not currently receiving WLAN service
from the access point 102. The reverse link WWAN re-
ceiver 220 is tuned, or otherwise configured, to receive
the reverse link WWAN signals 202. Based on one or
more received WWAN RL signals 202, the controller 204
determines the proximity of the communication device
106 to the access point 102. An example of suitable tech-
nique for determining the proximity includes evaluating
a power level of the received RL WWAN signal. In some
circumstances, the detection of a RL WWAN signal from
the communication device 106 may be sufficient to de-
termine that the communication device 106 is within a
proximity range. In the exemplary embodiment, the prox-
imity is used to determine whether the communication
device 106 is possibly within range of the access point
102 and possibly able to receive WLAN service. There-
fore, the controller 204 at least determines whether the
communication device is possibly within WLAN range of
the access point 102. The controller 204 may determine
whether to generate and send the device proximity mes-
sage 118 based on factors other than power level of the
signal. For example, factors may include only the power
level of the WWAN RL signal or on a factor based solely
on the WWAN RL receiver's 220 ability to decode the
incoming RL signal. The device proximity message 118
initiates an alternate network acquisition procedure that
may result in an attempt by the communication device
106 to acquire wireless service from the access point 102
in the exemplary embodiment. The determination to gen-
erate the device proximity message 118, therefore, may
be based on other criteria in addition to the proximity.
Any of numerous criteria may be used to determine if
WLAN service should be acquired where the criteria may
include conditions related to the capacity of the access
point 102 and/or the requirements of the communication
device 106. The controller 204 uses the WWAN RL signal
to determine if the communication device 106 is possibly
within the service area of the access point 102. The cri-
teria used to determine whether the communication de-
vice 106 is within the service area of the access point
102 depends on the type of WWAN.

[0024] Any of several techniques may be used to de-
termine the proximity of the communication device 106
based on the WWAN RL signal. In the exemplary em-
bodiment discussed below in further detail, a forward link
WWAN signal transmitted from the base station to the
communication device 106 is intercepted by the access
point 102 and decoded to determine reverse link sched-
uling information. Based on the difference in received
power and transmitted power of the WWAN RL signal,
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the access point 102 determines the distance. The ac-
cess point 102 may also determine distance based on
the difference between the arrival time and transmission
time of the WWAN RL signal. In another example, the
access point 102 may determine that the communication
device 106 sufficiently close to generate the device prox-
imity message 118 if the received power level is above
a threshold without information regarding the transmis-
sion power level. Another example of a suitable tech-
nigue of determining proximity includes utilizing multiple
antennas or smart antennas to determine the proximity
of the communication device 106 to the access point 102
based on the reverse link WWAN signal transmitted by
the communication device 106. For example, beam form-
ing antennas may provide distance information to allow
the controller to determine whether the communication
device 106 is within the WLAN service area. Other tech-
niques or combinations of techniques may be used.
[0025] In the exemplary embodiment, the WWAN in-
frastructure 110 comprises a packet switched core net-
work that includes at least one access gateway 230. The
access router 226 may be connected to the access gate-
way 230 using any combination of wired and wireless
connections. Examples of suitable connections include
T1 lines, fiber optic cable, coaxial cable, and point-to-
point microwave. The access gateway 230 is a commu-
nicationinterface thatallows the access point 102to com-
municate with the WWAN infrastructure.

[0026] During operation, information regarding the
power level is determined by intercepting the WWAN FL
signals that contains reverse link scheduling information
corresponding to each communication device 106. In the
exemplary embodiment, information is extracted fromthe
UL MAP transmitted in the WWAN FL signal. The con-
troller 202 maintains a frequency and timing information
for reverse link transmission for each communication de-
vice associated with each stored identification value.. Al-
so, signal timing information extracted from the forward
link WWAN signal may be used to calculate a WWAN
RL signal propagation time of the WWAN RL signal and,
therefore, the proximity of the communication device 106.
In the exemplary embodiment where the WWAN system
is an OFDMA system, communication device transmis-
sion power level is the same for each communication
device unless adjusted by the OFDMA system. During
systeminitialization of the access points, the default pow-
er level is stored in memory 206. Any adjustments to the
transmission power level for a particular communication
device 106 are forwarded to the access point 102 and
updated in memory 206. In some circumstances, trans-
mission power level updates may not be available and
the access point uses the default values for proximity
calculations. The access point determines the proximity
or a proximity estimate based on the measured propa-
gationloss of the transmitted reverse link signal and prop-
agation time. In some situations, a combination of prop-
agation time, propagation loss, and other parameters
may be used to determine the proximity.
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[0027] After determining the proximity of the commu-
nication device 106 to the access point 102, the controller
202 determines whether the access point 102 should pro-
vide WLAN service to the communication device 106. If
the controller 202 determines that the access point 102
should provide WLAN service to the communication de-
vice 106, the controller 202 generates a device proximity
message 118. The message 118 is sent to the WWAN
communication system 104 either through the access
router 226 or through the IP network 228.

[0028] The device proximity message 118 includes at
least information identifying the communication device
106 that results in an interpretation by the WWAN infra-
structure 110 that WLAN service may be available to the
communication device. The device proximity message
118, however, may include additional information such,
for example, information identifying the access point 102,
the calculated or estimated proximity of the communica-
tion device 106 to the access point 102, and available
capacity on the access point 102. Access point identifi-
cation information may include a SSID of the access point
102. Further, the device proximity message 118 may con-
tain security protocol that assists the core network in iden-
tifying the access point 102. The WWAN infrastructure
may perform additional analysis to determine what in-
structions, if any, will be sent to the communication de-
vice. In some situations, the WWAN infrastructure (core
network) 110 sends an instruction to the communication
device 106 indicating that the communication device 106
should search for a WLAN system. In response to the
instruction, the communication device 106 activates and
tunes the WLAN interface 122 to search for a WLAN sig-
nal in accordance with known techniques. In other situ-
ations, the WWAN infrastructure (core network) 110
sends an instruction to the communication device 106
indicating that the communication device 106 should
search for the specific access point 102 that sent the
device proximity message 118. In other situations, the
WWAN infrastructure (core network) 110 may instruct
the communication device 106 to acquire WLAN service.
[0029] FIG. 3 is flow chart of a method of managing
wireless service to a multi-mode wireless communication
device 106 in accordance with the exemplary embodi-
ment. The method may be performed by any combination
of hardware, software and/or firmware. The order of the
steps discussed below may be varied and one or more
steps may be performed simultaneously in some circum-
stances. In the exemplary embodiment, the method is
performed, at least in part, by executing code on the con-
troller 204 in the access point 102.

[0030] At step 302, it is determined whether the com-
munication device 106 is receiving WLAN service. If the
communication device 106 is currently communicating
with the access point 102, the method continues at step
314. Otherwise, the method continues at step 304. Ac-
cordingly, step 304 through step 312 are performed in
the exemplary embodiment for a communication device
106 that is identified in the user list but is not currently
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receiving WLAN communication service from the access
point 102. Step 314 through step 318 are performed when
the communication device 106 is in communication with
the access point 102. In some circumstances, steps
314-318 can be omitted.

[0031] Atstep 304, the WWAN reverse link (RL) chan-
nel is monitored. In the exemplary embodiment, the
WWAN RL receiver 220 is tuned to decode any WWAN
RL signals 222 transmitted from any of the communica-
tion devices 106 in the user list. The reverse link sched-
uling information enables more efficient RL monitoring.
The access point 102 may detect communication devices
106 that are not in the user list but will not be able to
decode the signals without identification information. In
some circumstances, however, the WWAN RL receiver
220 may be configured to monitor all RL channels.
[0032] Atstep306,itis determined whetherthe WWAN
RL receiver 220 has received a WWAN RL signal. In the
exemplary embodiment, the controller 204 determines
whether a WWAN RL signal has been received from a
communication device listed in the user list. If a WWAN
RL signal has been received, the method continues at
step 308. Otherwise, the method returns to step 304 to
continue monitoring the WWAN RL channels.

[0033] Atstep 308, the proximity of the communication
device 106 to the access point 102 is calculated. The
proximity calculation may be based on any number of
parameters or characteristics of the received WWAN RL
signal as well as other factors. Examples of suitable pa-
rameters include parameters related to signal power level
and a timing offset between a transmission and reception
times. Other related factors may include transmission
power level, location of one or more WWAN base stations
and information extracted from WWAN RL signals and
WWAN FL signals such as time stamps, power level in-
dicators, and power control indicators. In some circum-
stances, the proximity is based only on a detection of the
WWAN RL signal. The particular factors and calculation
techniques depend on the type of WWAN communication
system 104. An exemplary technique suitable for an
OFDM based system IEEE 802.16 is discussed with ref-
erence to FIG. 5 below.

[0034] At step 310, it is determined whether the com-
munication device 106 should acquire WLAN service.
Although the determination may be based solely on the
proximity of the communication device 106 to the access
point 102, other factors may be considered in some cir-
cumstances. Examples of other factors include the ca-
pacity of the access point 102, the required bandwidth
required by the communication device, the current cost
of the WWAN service and the estimated motion of the
communication device. If the controller determines that
WLAN service should be acquired, the method continues
at step 312, otherwise, the method returns to step 304.
In some circumstances, this step may be omitted and the
access point 102 may send proximity information to the
WWAN with other information to allow the WWAN system
104 to make the determination of whether a communi-
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cation device 106 should acquire WLAN service from the
access point 102.

[0035] At step 312, a device proximity message 118
is sent to the WWAN communication system 104. In the
exemplary embodiment, the message 118 is transmitted
by the WWAN interface 120 through either the IP network
228 or through the access router 226 to the WWAN com-
munication system 104. As discussed above, the device
proximity message 118 at least indicates that the com-
munication device 106 may be within range of the access
point 102 although other indications and information may
be included. The access point 102 may transmit the mes-
sage using other techniques. In some circumstances, for
example, the message 118 may be transmitted through
a WWAN RL channelto the base station 108. The WWAN
system 104 may initiate acquisition, of the WLAN service,
initiate searching for WLAN service or may initiate a
handoff to the access point 102.

[0036] At step 314, a WLAN signal that contains FL
WWAN signal information is received. In the exemplary
embodiment, a WWAN status message is transmitted by
the communication device 106 to the access point 102.
The WWAN status message may include WWAN FL
power level information or other information related to
the WWAN FL signals received at the communication
device.

[0037] At step 316, it is determined whether WWAN
service should be acquired. The controller 204 may eval-
uate any of number of factors or combinations of factors
to determine whether WWAN service should be acquired
for the communication device where at leastone of the
factors is base on the WWAN status message received
from the communication device 106. Examples of factors
include WWAN FL power level, WWAN signal to noise
ratio, WLAN RL power level, WLAN FL power level, level
of service, and service costs. If the controller 204 deter-
mines that WWAN service should be acquired, a device
proximity message is sent to the WWAN system at step
318. Otherwise, the method returns to step 302.

[0038] Atstep 318, adevice proximity message is sent
to the WWAN system 104 indicating that the communi-
cation device 106 is positioned at a local where WLAN
service is marginal and where WWAN service may pro-
vide increased performance. In response, the WWAN
system 104 evaluates the circumstances and initiates a
handoff or instructs the communication device 106 to ac-
quire WWAN service. In some circumstances, the access
point 106 may instruct the communication device 106 to
acquire WWAN service by sending a message to the
communication device 106. In other circumstances, the
access point 102 may instruct the communication device
106 to evaluate services and acquire WWAN service is
warranted.

[0039] Steps 314, 316, and 318 may be omitted in
some circumstances. For example, the status of WWAN
service may be determined or received at the WWAN
system 104 and forwarded to the access point through
the access gateway 230. In other situations, the WWAN
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system 104 may make all WWAN service acquisition de-
terminations and the access point is not required to re-
ceive any WWAN service status information.

[0040] FIG. 4 is a flow chart of a method of monitoring
a WWAN FL channel at an access point 102 where the
WWAN system 104 operates in accordance with OFDM
techniques. The exemplary method operates within an
OFDMA system that functions in accordance with IEEE
802.16(e) protocols. The method described with refer-
ence to FIG. 4 is an example of suitable technique for
acquiring information that allows the access point 102 to
monitor the reverse link WWAN channels. As discussed
with reference to FIG. 4 and FIG. 5, the forward link (FL)
WWAN signal and WWAN FL channel are referred to as
downlink (DL) signals and downlink (DL) channels and
correspond to communications from an OFDMA base
station, sometimes referred to as an access node (AN),
to the communication device 106. As discussed with ref-
erence to FIG. 4 and FIG. 5, reverse link (RL) WWAN
signals and WWAN RL channels are referred to as uplink
(UL) signals and uplink (UL) channels and correspond
to communications from the communication device 106
to the OFDMA base station. As is known, IEEE 802.16
(e) standards (WiMax) can operate in a time division du-
plex (TDD) or frequency division duplex (FDD) scheme.
In the exemplary embodiment, the system operates in
TDD mode. Those skilled in the art will readily apply the
teachings herein to implement the system in FDD mode.
In a TDD mode, each frame is split into a downlink (DL)
sub-frame and an uplink (UL) sub-frame. The DL sub-
frame includes a preamble, control information and other
broadcast messages and packets. The control informa-
tion includes DL and UL MAPs. Each communication de-
vice 106 is assigned a specific set of frequencies for re-
ceiving respective data packets. Each communication
device 106 is also assigned a set of frequencies for trans-
mitting in the UL.

[0041] At step 402, the controller 202 locates the start
of a DL frame. When the start of the frame is found, the
method continues at step 404. Otherwise, the step 402
is repeated.

At step 404, the WWAN FL receiver 226 acquires and
synchronizes to the incoming signal using the DL sub-
frame preamble. The WWAN FL receiver 226, therefore,
performs the functions of a DL receiver in the exemplary
method.

[0042] At step 406, the Frame Control Header (FCH)
is decoded to determine the DL data burst length and
coding scheme. In the exemplary method, the FCH burst
is followed by the preamble. In networks operating in ac-
cordance with IEEE 802.16 standards, an uplink map
(UL MAP) is a Medium Access Control (MAC) message
that defines burst start times and frequencies on the UL
channels for each communication device 106.

[0043] At step 408, the UL MAP is decoded. Accord-
ingly, the received DL signals provides information in the
UL MAP that allows the controller 202 to determine the
timing of UL signals and carrier frequencies assigned to
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the communication device 106. In addition, the UL MAP
includes user identification (ID) information correspond-
ing to communication devices that are receiving the DL
signals from the base station (access node).

[0044] At step 410, it is determined whether one or
more of the communication devices listed in a user list
412 atthe access point 102 are contained in the UL MAP.
The user list 412 includes identification information that
uniquely identifies communication devices that are sup-
ported by the access point 102. For example, the IEEE
802.16(e) standard uses manufacturer-issued X.509 dig-
ital certificates to identify devices. The user list 412 is
typically programmed at the time of installation of the
access point 102 and may be modified to add or remove
user IDs. The users may be members of a household
that reside where the access point 102 is installed. If no
user IDs in the user list are contained in the UL MAP, the
method returns to step 402. Otherwise, the method con-
tinues at step 414. In some circumstances, the UL MAP
may not contain an explicitidentification number and may
include indirectidentification information that can be used
to determine the identity of the communication device
106.

[0045] At step 414, the control information for all of
identified users is extracted from the UL MAP or other
control messages. The control information is the trans-
mission RL control information that includes a RL trans-
mission power level and a RL transmission time for the
WWAN RL signals transmitted by the communication de-
vices 106. The timing information corresponding to the
identified communication device is extracted from the de-
coded UL MAP and stored in memory.

[0046] FIG. 5 is a flow chart of an exemplary method
of managing wireless resources where the WWAN sys-
tem 104 operates in accordance with OFDMA based sys-
tem such as IEEE 802.16(e). The exemplary method is
performed by the access point 102 and includes moni-
toring a WWAN RL channel and initiating an acquisition
of WLAN service to the communication device 106 based
on areceived WWAN RL signal. As explained above, the
WWAN RL signals and WWAN RL channels are referred
to as UL signals and UL channels with reference to FIG.
5. Using the information determined with the method dis-
cussed with reference to FIG. 4, the access point 102
monitors the UL WWAN channel and sends a WLAN ac-
quisition message if certain criteria met. Accordingly,
steps 502-514 provide an exemplary technique for per-
forming steps 304-312 discussed with reference to FIG.
3 above.

[0047] At step 502, the WWAN receiver 216 is tuned
to the UL sub-carrier frequency indicated by the UL map.
The UL sub-carrier frequency extracted in step 414 is
used to tune the WWAN RL receiver 224. In some situ-
ations, a single receiver may be tuned to both uplink and
downlink frequencies. In the exemplary embodiment, the
receiver 216 can simultaneously receive UL and DL sig-
nals.

[0048] At step 504, the characteristics of the received
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UL WWAN signal is measured. In the exemplary embod-
iment, the controller 202 determines the power level and
the reception time of the received UL signal. In some
situations only the reception time or the power level is
determined. Using known techniques, the power of the
received UL WWAN signal is measured and stored in
memory: The reception time is determined relative to the
system time and stored in memory. Other signal charac-
teristics may be determined in some circumstances
where the signal characteristics provide information re-
garding the proximity of the communication device 106
to the access point 102. In the exemplary embodiment,
the identification information is used to identify the com-
munication device 106 only and not to decode the signals
in order to minimize cost. In some implementations, how-
ever, the identification information may be used to de-
code the WWAN RL signals.

[0049] At step 506, the controller 106 calculates the
proximity of the communication device 106 transmitting
the UL signal to the access point 102. Based on the char-
acteristics of the UL signal, the controller 204 determines
the distance from the access point 102 to the communi-
cation device 106. Using the transmission time of the
WWAN UL signal determined from the UL MAP and re-
ception time, the controller 204 calculates a propagation
time of the signal. The propagation attenuation of the
signals is determined by calculation the difference be-
tween the transmission power and the reception power.
Using either or both of the propagation parameters, the
controller 204 calculates the proximity of the communi-
cation device 106 to the access point 102. For example,
the distance may be determined by multiplying the prop-
agation time by the speed of light. The distance may also
be calculated by comparing the propagation loss to a
known propagation loss per distance function for the an-
tennas. The distance values may be averaged or other-
wise processed to determine the proximity.

[0050] At step 508, it is determined whether the prox-
imity of the communication device 106 to the access point
102 s less than a threshold. The threshold may be based
on any of several factors and may be dynamic or static.
In the exemplary embodiment, the threshold is the max-
imum distance between the communication device 106
and the access point 102 where the access point 102
can provide WLAN service to the communication device.
If the proximity is less than the threshold, the method
continues at step 510. Otherwise, the method continues
to step 514 where the procedure includes returning to
step 402 of FIG 4.

[0051] At step 510, it is determined whether the com-
munication device 106 should acquire WLAN service.
Although the determination may be based solely on the
proximity of the communication device 106 to the access
point 102, other factors may be considered in some cir-
cumstances. Examples of other factors include the ca-
pacity of the access point 102, the required bandwidth
required by the communication device 106, the current
cost of the WWAN service and the estimated motion of
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the communication device 106. If the controller deter-
mines that WLAN service should be acquired, the method
continues at step 512, otherwise, the method returns to
step 514. In some situations, this step can be omitted
and the access point 102 may send proximity information
to the WWAN system 104 where the WWAN system 104
determines whether the communication device 106
should acquire WLAN service.

[0052] At step 512, a device proximity message 118
is sent to the WWAN service provider. The message in-
cludes information that when interpreted by the WWAN
results in instruction from the WWAN system 104 to the
communication device 106 resulting in the search for the
access point 102. In some circumstances the acquisition
may result in a handoff from the WWAN system to the
WLAN system. In other circumstances, service may be
maintained from the WWAN system 104 or the commu-
nication device 106 may remain registered on the WWAN
system 104 although no user data is transmitted over the
WWAN communication channels. Accordingly, step 510
provides an exemplary technique of performing step 312
where the WWAN communication system 104 operates
in accordance with IEEE 802.16(e) standards.

[0053] Clearly, other embodiments and modifications
of this invention will occur readily to those of ordinary skill
in the art in view of these teachings. The above descrip-
tion is illustrative and not restrictive. The scope of the
invention should, therefore, be determined not with ref-
erence to the above description, but instead should be
determined with reference to the appended claims.

Claims
1. An access point (102) comprising:

a wireless local area network WLAN interface
(122) configured to exchange WLAN signals
(210, 214) with a multi-mode wireless commu-
nication device (106),

a wireless wide area network WWAN interface
(120) configured to send a device proximity mes-
sage to a WWAN (312), the device proximity
message based (308) on a proximity of the multi-
mode wireless communication device to the ac-
cess point; and

a controller (204) configured to generate (308)
the device proximity message based on a
WWAN signal.

2. Theaccess pointof claim 1, wherein the device prox-
imity message comprises arequestto establish wire-
less service from an alternate network different than
acurrent network providing service to the multi-mode
wireless communication device

3. Theaccess point of claim 2, wherein the device prox-
imity message indicates one of that service from the
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current network should be terminated, or that service
from the current network should be maintained.

4. The access point of claim 2, wherein the current net-

work is the WWAN and the alternate network is the
WLAN.

5. The access point of claim 2, wherein the current net-

work is the WLAN and the alternate network is the
WWAN;

wherein the controller is further configured to gener-
ate the proximity message when the proximity is be-
low a WLAN proximity threshold.

6. The access point of claim 2, wherein the WWAN in-

terface comprises a WWAN reverse link receiver
configured to receive the WWAN signal transmitted
from the multi-mode communication device;
wherein the controller is further configured to gener-
ate the device proximity message based on a re-
ceived power level of the WWAN signal.

7. The access point of claim 6, wherein the WWAN in-

terface further comprises a forward link receiver con-
figured to receive a forward link WWAN signal com-
prising control data for the multi-mode wireless com-
munication device, the controller further configured
to generate the device proximity message based, at
least partially, on the control data and the received
power level of the WWAN signal; and.

wherein the control data comprises a power level
indicator, the controller configured to determine the
proximity of the multi-mode wireless communication
device to the access point, at least partially on the
power level indicator and the received power level
of the WWAN signal.

8. The access point of claim 1, wherein the WWAN sig-

nal is received at the multi-mode wireless commu-
nication device and the WLAN interface is further
configured to receive a WWAN status signal from
the multi-mode wireless communication device indi-
cating a status of the WWAN signal.

9. The access point of claim 8, wherein the WWAN sta-

tus signal indicates a received power level of the
WWAN signal; and

wherein the WLAN interface is further configured to
receive control information indicative of control data
received by the multi-mode wireless communication
device from the WWAN.

10. An access point (102) comprising:

a wireless local area network WLAN interface
(122) configured to exchange WLAN signals
(210, 214) with a multi-mode wireless commu-
nication device (106),
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WWAN reverse link RL receiver (220) config-
ured to receive a WWAN RL signal (202) trans-
mitted from the multi-mode wireless communi-
cation device (106),

a wireless wide area network WWAN interface
(120) configured to transmit (312) a device prox-
imity message to a WWAN; and

a controller (204) configured to generate (308)
the device proximity message based on the
WWAN RL signal (202).

The access point of claim 10, further comprising a
WWAN forward link (FL) receiver configured to re-
ceive a WWAN FL signal transmitted to the multi-
mode wireless communication device and compris-
ing RL transmission control information, the control-
ler further configured to generate the device proxim-
ity message based on a the RL transmission control
information.

The access point of claim 11, wherein the RL trans-
mission control information comprises a transmis-
sion power level of the WWAN RL signal, the con-
troller configured to determine the proximity on a
power difference between the transmission power
level and a received power level of the WWAN RL
signal.

The access point of claim 11, wherein the RL trans-
mission control information comprises a transmis-
sion time of the WWAN RL signal, the controller con-
figured to determine the proximity on a time differ-
ence between the transmission time and a received
time of the WWAN RL signal.

A method performed at an access point (102) con-
figured to communicate with a multi-mode wireless
communication device (106) through a wireless local
area network WLAN interface (122) the method com-
prising:

receiving a wireless wide area network WWAN
forward link FL signal (222) comprising reverse
link RL transmission control information;
receivinga WWAN RL signal (202) from the mul-
ti-mode wireless communication device;
determining a proximity (506) of the multi-mode
wireless communication device to the access
point based on the RL transmission control in-
formation (504) and the WWAN RL signal;
sending (512) a device proximity message to a
WWAN system if the proximity is less than a
threshold (508).

The method of claim 14, wherein the determining the
proximity comprises:

calculating a power difference between a
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WWAN RL signal transmission power level and
a received power level of the WWAN RL signal
when the WWAN RL signal transmission power
level is included in the RL transmission control
information; and

calculating a time difference between a WWAN
RL signal transmission time and a received time
of the WWAN RL signal when the WWAN RL
signal transmission time is included in the RL
transmission control information.

Patentanspriiche

Zugangspunkt (102) aufweisend:

eine Drahtloses-Lokales-Netzwerk-WLAN-
Schnittstelle (122) eingerichtet, WLAN-Signale
(210, 214) mit einem Multi-Modus-Drahtlos-
Kommunikationsgerat (106) auszutauschen,
eine Drahtloses-Weitverkehrsnetz-WWAN-
Schnittstelle (120) eingerichtet, eine Gerat-Na-
he-Nachricht an ein WWAN zu senden (312),
wobei die Gerat-Nahe-Nachricht basiert (308)
auf einer Nahe des Multi-Modus-Drahtlos-Kom-
munikationsgerats zu dem Zugangspunkt; und
eine Steuereinheit (204) eingerichtet, die Gerat-
Nahe-Nachricht basierend auf einem WWAN-
Signal zu erzeugen (308).

Zugangspunkt nach Anspruch 1, wobei die Gerat-
Nahe-Nachricht eine Anforderung an ein anderes
Netzwerk, das von einem aktuellen Netzwerk, das
dem Multi-Modus-Drahtlos-Kommunikationsgerat
einen Dienst bereitstellt, verschieden ist, einen
Drahtlos-Dienst bereitzustellen, aufweist.

Zugangspunkt nach Anspruch 2, wobei die Gerat-
Né&he-Nachricht eines davon angibt, dass der Dienst
von dem aktuellen Netzwerk beendet werden soll
oder dass der Dienst von dem aktuellen Netzwerk
beibehalten werden soll.

Zugangspunkt nach Anspruch 2, wobei das aktuelle
Netzwerk das WWAN ist und das andere Netzwerk
das WLAN ist.

Zugangspunkt nach Anspruch 2, wobei das aktuelle
Netzwerk das WLAN ist und das andere Netzwerk
das WWAN ist;

wobei die Steuereinheit ferner eingerichtet ist, die
Gerat-Nahe-Nachricht zu erzeugen, wenn die Nahe
unter einem WLAN-N&ahe-Schwellwert ist.

Zugangspunkt nach Anspruch 2, wobei die WWAN-
Schnittstelle  einen  WWAN-RUckwarts-Verbin-
dungs-Empfanger aufweist, der eingerichtet ist, das
von dem Multi-Modus-Kommunikationsgerat tber-
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tragene WWAN-Signal zu empfangen;

wobei die Steuereinheit ferner eingerichtet ist, die
Gerat-Nahe-Nachricht basierend auf einem Pegel
der empfangenen Leistung des WWAN-Signals zu
erzeugen.

Zugangspunkt nach Anspruch 6, wobei die WWAN-
Schnittstelle ferner einen Vorwarts-Verbindungs-
Empfanger aufweist, der eingerichtet ist, ein Vor-
warts-Verbindungs-WWAN-Signal zu empfangen,
das Steuerdaten fiir das Multi-Modus-Drahtlos-
Kommunikationsgerat aufweist, wobei die Steuer-
einheit ferner eingerichtet ist, die Gerat-Nahe-Nach-
richt zumindest teilweise basierend auf den Steuer-
daten und dem Pegel der empfangenen Leistung
des WWAN-Signals zu erzeugen; und

wobei die Steuerdaten einen Leistungspegelanzei-
ger aufweisen, wobei die Steuereinheit eingerichtet
ist, die Nahe des Multi-Modus-Drahtlos-Kommuni-
kationsgerats zu dem Zugangsknoten zumindest
teilweise auf dem Leistungspegelanzeiger und der
empfangenen Leistung des WWAN-Signals zu be-
stimmen.

Zugangspunkt nach Anspruch 1, wobei das WWAN-
Signal von dem Multi-Modus-Drahtlos-Kommunika-
tionsgerat empfangen wird und die WLAN-Schnitt-
stelle ferner eingerichtet ist, ein WWAN-Status-Si-
gnal von dem Multi-Modus-Drahtlos-Kommunikati-
onsgerat zu empfangen, das einen Status des
WWAN-Signals angibt.

Zugangspunkt nach Anspruch 8, wobei das WWAN-
Status-Signal einen Pegel der empfangenen Lei-
stung des WWAN-Signals angibt; und

wobei die WLAN-Schnittstelle ferner eingerichtet ist,
Steuerinformation zu empfangen, die Steuerdaten
anzeigt, die von dem Multi-Modus-Drahtlos-Kom-
munikationsgerat empfangen wurden.

10. Zugangspunkt (102) aufweisend:

eine Drahtloses-Lokales-Netzwerk-WLAN-
Schnittstelle (122) eingerichtet, WLAN-Signale
(210, 214) mit einem Multi-Modus-Drahtlos-
Kommunikationsgeréat (106) auszutauschen,
einen WWAN-Ruckwartsverbindungs-RL-Emp-
fanger (220), der eingerichtet ist, ein von dem
Multi- Modus- Drahtlos- Kommunikationsgerat
(106) Ubertragenes WWAN-RL-Signal (202) zu
empfangen,

eine Drahtloses-Weitverkehrsnetz-WWAN-
Schnittstelle (120) eingerichtet, eine Gerat-Na-
he-Nachricht an ein WWAN zu senden (312);
und

eine Steuereinheit (204) eingerichtet, die Gerat-
Nahe-Nachricht basierend auf dem WWAN-RL-
Signal (202) zu erzeugen (308) .
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Zugangspunkt nach Anspruch 10, ferner aufweisend
einen WWAN-Vorwarts-Verbindungs(FL)-Empfan-
ger, eingerichtet, ein WWAN-FL-Signal, das an das
Multi-Modus-Drahtlos-Kommunikationsgerat tber-
tragen wird und das RL-Ubertragungssteuerinfor-
mation aufweist, zu empfangen, wobei die Steuer-
einheit ferner eingerichtet ist, die Gerat-Nahe-Nach-
richt basierend auf der RL-Ubertragungssteuerinfor-
mation zu erzeugen.

Zugangspunkt nach Anspruch 11, wobei die RL-
Ubertragungssteuerinformation  einen  Ubertra-
gungsleistungspegel des WWAN-RL-Signals auf-
weist, wobei die Steuereinheit eingerichtet ist, die
Nahe basierend auf einer Leistungsdifferenz zwi-
schen dem Ubertragungsleistungspegel und einem
Pegel der empfangenen Leistung des WWAN-RL-
Signals zu bestimmen.

Zugangspunkt nach Anspruch 11, wobei die RL-
Ubertragungssteuerinformation eine Ubertragungs-
zeit des WWAN-RL-Signals aufweist, wobei die
Steuereinheit eingerichtet ist, die Nahe basierend
auf einer Zeitdifferenz zwischen der Ubertragungs-
zeit und einer Empfangszeit des WWAN-RL-Signals
zu bestimmen.

Verfahren, durchgeflihrt an einem Zugangspunkt
(102), der eingerichtet ist, mit einem Multi-Modus-
Drahtlos-Kommunikationsgerat (106) durch eine
Drahtloses- Lokales- Netzwerk- WLAN- Schnittstelle
(122) zu kommunizieren, wobei das Verfahren auf-
weist:

Empfangen eines Drahtloses-Weitverkehrs-
netz- WWAN- Vorwarts- Verbindungs- FL- Si-
gnals (222), das Ruckwarts-Verbindungs-RL-
Ubertragungssteuerinformation aufweist;
Empfangen eines WWAN-RL-Signals (202) von
dem Multi-Modus-Drahtlos-Kommunikations-
gerat;

Bestimmen einer Nahe (506) des Multi-Modus-
Kommunikationsgerats zu dem Zugangspunkt
basierend auf der RL-Ubertragungssteuerinfor-
mation (504) und dem WWAN-RL-Signal;
Senden (512) einer Gerat-Nahe-Nachricht an
ein WWAN-System, falls die Nahe geringer ist
als ein Schwellwert (508).

Verfahren nach Anspruch 14, wobei das Bestimmen
der Nahe aufweist:

Berechnen eine Leistungsdifferenz zwischen ei-
nem WWAN-RL-Signaliibertragungsleistungs-
pegel und einem Pegel einer empfangenen Lei-
stung des WWAN-RL-Signals, wenn der
WWAN- RL- Signallibertragungsleistungspegel
in der RL-Ubertragungssteuerinformation ent-
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halten ist; und

Berechnen einer Zeitdifferenz zwischen einer
WWAN-RL-Signaliibertragungszeit und einer
Empfangszeit des WWAN-RL-Signals, wenn
die WWAN-RL-Signallibertragungszeit in der
RL-Ubertragungssteuerinformation  enthalten
ist.

Revendications

Point d’accés (102) comportant :

une interface de réseau local sans fil WLAN
(122) configurée de maniéere a échanger des si-
gnaux WLAN (210, 214) avec un dispositif de
communication sans fil multimode (106) ;

une interface de réseau sans fil étendu WWAN
(120) configurée de maniére a envoyer un mes-
sage de proximité de dispositif a un réseau
WWAN (312), le message de proximité de dis-
positif (308) étant basé sur une proximité du dis-
positif de communication sans fil multimode par
rapport au point d’acces ; et

un contrbleur (204) configuré de maniére a gé-
nérer (308) le message de proximité de dispositif
d’aprés un signal de réseau WWAN.

Point d’accés selon la revendication 1, dans lequel
le message de proximité de dispositif comprend une
demande d’établissement de service sans fil prove-
nant d’'un réseau alternatif distinct de celui d’un ré-
seau en cours délivrant un service au dispositif de
communication sans fil multimode.

Point d’accés selon la revendication 2, dans lequel
le message de proximité de dispositif indique que le
service en provenance du réseau en cours doit étre
terminé, ou que le service en provenance du réseau
en cours doit étre maintenu.

Point d’accés selon la revendication 2, dans lequel
le réseau en cours est le réseau WWAN et le réseau
alternatif est le réseau WLAN.

Point d’accés selon la revendication 2, dans lequel
le réseau en cours est le réseau WLAN et le réseau
alternatif est le réseau WWAN ;

dans lequel le contréleur est en outre configuré de
maniére a générer le message de proximité lorsque
la proximité est inférieure a un seuil de proximité de
réseau WLAN.

Point d’accés selon la revendication 2, dans lequel
l'interface de réseau WWAN comporte un récepteur
de liaison inverse de réseau WWAN configuré de
maniére a recevoir le signal de réseau WWAN trans-
mis par le dispositif de communication multimode ;
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dans lequel le contrdleur est en outre configuré de
maniére a générer le message de proximité de dis-
positif en fonction d’'un niveau de puissance de ré-
ception du signal de réseau WWAN.

Point d’acces selon la revendication 6, dans lequel
l'interface de réseau WWAN comporte en outre un
récepteur de liaison aller configuré de maniére a re-
cevoir un signal de réseau WWAN de liaison aller
comportant des données de commande du dispositif
de communication sans fil multimode, le contréleur
étant outre configuré de maniére a générer le mes-
sage de proximité de dispositif en fonction, au moins
partiellement, des données de commande et du ni-
veau de puissance de réception du signal de réseau
WWAN ; et

dans lequel les données de commande comportent
un indicateur de niveau de puissance, le contréleur
étant configuré de maniére a déterminer la proximité
du dispositif de communication sans fil multimode
par rapport au point d’accés, au moins partiellement
en fonction de l'indicateur de niveau de puissance
et du niveau de puissance de réception du signal de
réseau WWAN.

Point d’acces selon la revendication 1, dans lequel
le signal de réseau WWAN est recu au niveau du
dispositif de communication sans fil multimode, et
l'interface de réseau WLAN est en outre configurée
de maniére a recevoir un signal d’état de réseau
WWAN en provenance du dispositif de communica-
tion sans fil multimode, indiquant un état du signal
de réseau WWAN.

Point d’accés selon la revendication 8, dans lequel
le signal d’état de réseau WWAN indique un niveau
de puissance de réception du signal de réseau
WWAN ; et

dans lequel l'interface de réseau WLAN est en outre
configurée de maniére a recevoir des informations
de commande indicatives de données de comman-
de regues par le dispositif de communication sans
fil multimode en provenance du réseau WWAN.

10. Point d’acces (102) comportant :

une interface de réseau local sans fil WLAN
(122) configurée de maniere a échanger des si-
gnaux de réseau WLAN (210, 214) avec un dis-
positif de communication sans fil multimode
(106) ;

un récepteur de liaison inverse RL de réseau
WWAN (220) configuré de maniére a recevoir
un signal de liaison RL de réseau WWAN (202)
transmis par le dispositif de communication
sans fil multimode (106) ;

une interface de réseau sans fil étendu WWAN
(120) configurée de maniére a transmettre (312)
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un message de proximité de dispositif a un ré-
seau WWAN ; et

un contréleur (204) configuré de maniére a gé-
nérer (308) le message de proximité de dispositif
d’aprés du signal de liaison RL de réseau
WWAN (202).

Point d’accés selon la revendication 10, comportant
en outre un récepteur de liaison aller FL de réseau
WWAN configuré de maniére a recevoir un signal
de liaison FL de réseau WWAN transmis au dispositif
de communication sans fil multimode et comportant
des informations de commande de transmission de
liaison RL, le contrdleur étant en outre configuré de
maniére a générer le message de proximité de dis-
positif d’aprés des informations de commande de
transmission de liaison RL.

Point d’acces selon la revendication 11, dans lequel
les informations de commande de transmission de
liaison RL comportent un niveau de puissance de
transmission du signal de liaison RL de réseau
WWAN, le contréleur étant configuré de maniére a
déterminer la proximité d’apres une différence de
puissance entre le niveau de puissance de transmis-
sion etun niveau de puissance de réception du signal
de liaison RL de réseau WWAN.

Point d’accés selon la revendication 11, dans lequel
les informations de commande de transmission de
liaison RL comportent un temps de transmission du
signal de liaison RL de réseau WWAN, le contrdleur
étant configuré de maniére a déterminer la proximité
d’aprés une différence temporelle entre le temps de
transmission et un temps de réception du signal de
liaison RL de réseau WWAN.

Procédé mis en oeuvre au niveau d’un point d’acceés
(102) configuré de maniére a communiquer avec un
dispositif de communication sans fil multimode (106)
via une interface de réseau local sans fil WLAN
(122), le procédé comportant les étapes ci-dessous
consistant a:

recevoir un signal de liaison aller FL de réseau
étendu sans fil WWAN (222) comportant des in-
formations de commande de transmission de
liaison inverse RL ;

recevoir un signal de liaison RL de réseau
WWAN (202) en provenance du dispositif de
communication sans fil multimode ;
déterminer une proximité (506) du dispositif de
communication sans fil multimode par rapport
au point d’accés, d’aprés des informations de
commande de transmission de liaison RL (504)
et du signal de liaison RL de réseau WWAN ;
envoyer (512) un message de proximité de dis-
positif a un systéme de réseau WWAN lorsque
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la proximité est inférieure a un certain seuil
(508).

15. Procédé selon larevendication 14, dans lequel I'éta-

pe de détermination de la proximité comporte les
étapes ci-dessous consistant a :

calculer une différence de puissance entre un
niveau de puissance de transmission de signal
de liaison RL de réseau WWAN et un niveau de
puissance de réception du signal de liaison RL
de réseau WWAN lorsque le niveau de puissan-
ce de transmission de signal de liaison RL de
réseau WWAN est inclus dans les informations
de commande de transmission de liaison RL ; et
calculer une différence de temps entre un temps
de transmission de signal de liaison RL de ré-
seau WWAN et un temps de réception du signal
de liaison RL de réseau WWAN lorsque le temps
de transmission de signal de liaison RL de ré-
seau WWAN est inclus dans les informations de
commande de transmission de liaison RL.



EP 2 100 470 B9

102‘\

ACCESS POINT

WWAN WLAN

INTERFACE | | INTERFACE
< MULTI-MODE
WIRELESS
COMMUNICATION
DEVICE

118 DEVICE
PROXIMITY
MESSAGE

<108
BS

Y
=
(=]

t — 110

WWAN
INFRASTRUCTURE

WWAN COMMUNICATION
SYSTEM

FIG. 1

15



EP 2 100 470 B9

210 106
| -< N L
Y > MULTI-MODE
oz ) | WIRELESS
| 214 A 4| communication
ACCESS POINT A DEVICE
‘. ‘ I"
17y | WLAN INTERFACE
- 208 s - 222
202
X I
204\ | 202
CONTROLLER |— ME;‘:,C;RY 4
R — .
. ‘ /120 \s~~f 222
WWAN INTERFACE -
RLRX | FLRX . Y
20 | 224 100
;i -~ V .
218 —1~__| NETWORK e
o INTERFACE | ——108
A A BS
1 /110
‘ 7~ 226 _
ACCESS »| ACCESS -|— 730
ROUTER [ GATEWAY
—p
228
] WWAN INFRASTRUCTURE
FIG. 2 ' * | WWAN COMMUNICATION SYSTEM

16



EP 2 100 470 B9

YES

314
vy

RECEIVE WLAN SIGNAL
HAVING FL WWAN SIGNAL
INFORMATION

316

ACQUIRE WWA
SERVICE ?

YES 318
SEND DEVICE PROXIMITY
MESSAGE

FIG. 3

“COMM. DEVICE
RECEIVING WLAN

“SERVICE?

302

<
.

Y 304

MONITOR RL WWAN CHANNEL

306

RECEIVE RL
WWAN SIGNAL ?

NO

YES
— 308

CALCULATE PROXIMITY

310 NO

INITIATE WLAN
ACQUISITION?

312
/

SEND DEVICE PROXIMITY
MESSAGE

17



EP 2 100 470 B9

START

NO

SYNCHRONIZE USING DL SUBFRAME PREAMBLE

!

DETERMINE MAP LENGTH AND CODING |~ 406
SCHEME BY DECODING FCH

DECODE UL MAP |~ 408
USER 412
LIST |
DOES UL MAP
SCHEDULE ANY USER
OF USER LIST ?

410

NO

YES

' / 414
EXTRACT CONTROL INFORMATION
FROM UL MAP FOR USER(S)

FIG.4

18



EP 2 100 470 B9

TUNE TO UL SUB-CARRIER INDICATED BY UL MAP

l

— 504
MEASURE UL WWAN SIGNAL CHARACTERISTIC

l

CALCULATE PROXIMITY BASED ON UL },— 506
WWAN SIGNAL CHARACTERISTIC

508

PROXIMITY

NO
LESS THAN
THRESHOLD? l - 514
MONITOR WWAN DL SIGNAL
510
NO
INITIATE WLAN
ACQUISITION?
/ 512
SEND DEVICE PROXIMITY MESSAGE
TO WWAN SERVICE PROVIDER

FIG. 5

19



EP 2 100 470 B9
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 US 2003118015 A1 [0004]

20



	bibliography
	description
	claims
	drawings

