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FAST HANDOVER THROUGH PROACTIVE
REGISTRATION

FIELD OF THE INVENTION

[0001] The present invention relates in general to wireless
communications units and wireless networks, and more
specifically to a method and apparatus for providing a fast
handover of such wireless communications units between
wireless networks through proactive registration.

BACKGROUND OF THE INVENTION

[0002] Toosely coupled Wireless Local Area Networks
(WLAN) supported by WLAN servers, such as enterprise
servers provide a user with such amenities as high-speed
wireless Internet access and an inexpensive alternative for
telephony services as well as other real-time applications.
The user can carry a wireless communications unit (referred
to as a communications unit) with dual-use capability so that
the communications unit can provide voice communication
over an enterprise server when the communications unit is in
a WLAN and over a cellular wireless area network (WAN or
cellular network) such as 3G when the communications unit
is outside of the WLAN.

[0003] When the communications unit has a link to a first
network (i.e., is on a call or is communicating over the first
network) and is moving to a second network such as, for
example, from a WLAN to a cellular network, it is desirable
that the first network handover the link to the second
network, preferably with minimal undesirable effects on the
communications unit service. Since it may take a relatively
long time (10s) to bring up the software and hardware
necessary to operate in and register with a system, the user
can experience unsatisfactory service or worse a dropped
call or link. Conversely, registration with multiple systems at
all times will seriously reduce battery life, so it is impractical
to maintain registration with more than one network when it
iS not necessary.

[0004] Therefore, what is needed is a method and appa-
ratus for providing a fast handover of a link or a connection
to a communications unit between a first and a second
wireless communications network without undue reduction
in battery life.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The accompanying figures, where like reference
numerals refer to identical or functionally similar elements
and which together with the detailed description below are
incorporated in and form part of the specification, serve to
further illustrate a preferred embodiment and to explain
various principles and advantages in accordance with the
present invention.

[0006] FIG. 1 depicts, in a simplified and representative
form, an exemplary environment in which a method and
apparatus for providing a fast handover through proactive
registration are implemented;

[0007] FIG. 2 depicts a block diagram of a communica-
tions unit arranged for facilitating a handover of a commu-
nications link between two wireless communications net-
works through proactive registration;

[0008] FIG. 3 illustrates a diagram of a preferred method
embodiment of providing a handover of a communications
link between two wireless communications networks;
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[0009] FIG. 4 illustrates a more detailed diagram of a
preferred embodiment of a portion of the FIG. 3 method;
and

[0010] FIG. 5 depicts, in a simplified and representative
form, another exemplary environment in which the method
and apparatus for providing a fast handover through proac-
tive registration are implemented.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0011] In overview, the present disclosure concerns wire-
less communications devices or units, often referred to as
communications units, such as cellular phone or two-way
radios and the like that have dual operating mode capability
and communications systems that provide services such as
voice and data communications services to communications
units. More particularly various inventive concepts and
principles are embodied in systems, communications units,
and methods therein for providing the communications unit
that is registered with a first network with proactive regis-
tration with a second network to facilitate a seamless handoff
or handover of a communications link. Note that commu-
nications unit may be used interchangeably herein with
wireless subscriber device or unit and each of these terms
denotes a device ordinarily associated with a user and
typically a wireless mobile device that may be used with a
public network in accordance with a service agreement or
within a private network. Examples of such units include
personal digital assistants, personal assignment pads, and
personal computers equipped for wireless operation, a cel-
lular handset or device, or equivalents thereof provided such
units are arranged and constructed for operation in different
networks.

[0012] The communication systems and communications
units that are of particular interest are those that may provide
or facilitate voice communications services or data or mes-
saging services over cellular wide area networks (WANS),
such as conventional two way systems and devices, various
cellular phone systems including analog and digital cellular,
CDMA (code division multiple access) and variants thereof,
GSM, GPRS (General Packet Radio System), 2.5G and 3G
systems such as UMTS (Universal Mobile Telecommunica-
tion Service) systems, integrated digital enhanced networks
and variants or evolutions thereof. Furthermore the wireless
communications units or devices of interest have short range
wireless communications capability normally referred to as
WLAN capabilities, such as IEEE 802.11, Bluetooth, or
Hiper-Lan and the like that preferably utilize CDMA, fre-
quency hopping, OFDM or TDMA access technologies and
one or more of various networking protocols, such as
TCP/IP (Transmission Control Protocol/Internet Protocol),
UDP/IP (Universal Datagram Protocol/IP), IPX/SPX (Inter-
Packet Exchange/Sequential Packet Exchange), Net BIOS
(Network Basic Input Output System) or other protocol
structures.

[0013] As further discussed below various inventive prin-
ciples and combinations thereof are advantageously
employed to facilitate a handover of a communications link
from a first wireless communications network (first network)
to a second wireless communications network (second net-
work) by providing for proactive registration with the sec-
ond network when, for example communication over the
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first network is initiated. In this manner, advantageously the
battery life of a communications unit utilizing the methods
and apparatus of the present invention can be noticeably
extended versus the battery life of a communications unit
that maintains registration with both the first network and
the second network at all times and at the same time the time
delay and resultant service problems are resolved.

[0014] The instant disclosure is provided to further explain
in an enabling fashion the best modes of performing one or
more embodiments of the present invention. The disclosure
is further offered to enhance an understanding and appre-
ciation for the inventive principles and advantages thereof,
rather than to limit in any manner the invention. The
invention is defined solely by the appended claims including
any amendments made during the pendency of this appli-
cation and all equivalents of those claims as issued.

[0015] Tt is further understood that the use of relational
terms such as first and second, and the like, if any, are used
solely to distinguish one from another entity, item, or action
without necessarily requiring or implying any actual such
relationship or order between such entities, items or actions.

[0016] Much of the inventive functionality and many of
the inventive principles when implemented, are best sup-
ported with or in software or integrated circuits (ICs), such
as a digital signal processor and software therefore or
application specific ICs. 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
or ICs with minimal experimentation. Therefore, in the
interest of brevity and minimization of any risk of obscuring
the principles and concepts according to the present inven-
tion, further discussion of such software and ICs, if any, will
be limited to the essentials with respect to the principles and
concepts used by the preferred embodiments.

[0017] Referring now to FIG. 1, a simplified and repre-
sentative environment or system 100 in which a method and
apparatus for providing a fast handover through proactive
registration are implemented will be discussed and
described. The system 100 generally shows a communica-
tions unit 102 that is movable between service from a first
wireless communications network (first network) 106 and
service from a second wireless communications network
(second network) 120. In this exemplary embodiment, the
first network 106 is a wireless local area network (WLAN)
provided by an enterprise server 104 through a plurality of
Access Points (APs) 108, and the second network 120 is
preferably a cellular packet data network or other cellular or
cellular like network otherwise referred to as a cellular wide
area network (cellular WAN) provided by the communica-
tions unit’s local cellular base transmitter site(s) (BTS) 116.
A coverage area of the second network overlaps a coverage
area of the first network. For example, the local cellular BTS
116 provides cellular WAN coverage that overlaps the
WLAN. It is understood that in general more than one local
cellular BTS may provide such coverage. For brevity, only
one such BTS 116 is shown in the figures and referred to
below.

[0018] The enterprise server 104 has a connection 130 to
the PSTN and may serve a single enterprise location or may
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serve multiple enterprise sites, possibly located in different
cities. Despite its name the enterprise server 104 may serve
a WLAN hotspot, or multiple WLAN hotspots. It may also
serve one or more WLAN coverage areas in private homes
that may be connected to the enterprise server 104 by such
means as an [P broadband connection.

[0019] The communications unit 102 may be in contact
with, for example, communications unit 112 via an Internet
Protocol (IP) connection 110, communications unit 122 via
the public switched telephone network (PSTN) 114, wireless
communications unit 126 via another BTS 124 or cellular
WAN, or a communications unit 128 via the WLAN. As
appreciated by those skilled in the art, the cellular WAN
connects the IP connection 110 to the cellular BTS 116 for
data traffic and a voice network 118, specifically voice
network of a cellular system, connects the BTS 116 to the
PSTN 114 for voice traffic and for the signaling required to
conduct legacy voice calls. The communications unit 102
may also be in contact with a wireless communications unit
126 via the same or another cellular WAN that connects the
communication unit 126 to a cellular BTS 124 for data
traffic. A voice network 132, specifically voice network of a
cellular system, connects the BTS 124 to the PSTN 114 for
voice traffic and for the signaling required to conduct legacy
voice calls. Note that while there are in fact many cellular
operators, each operating a cellular WAN system, the com-
posite of each of these cellular WANSs could comprise or be
viewed as the cellular WAN system with constituent ele-
ments, such as switching centers, base transmitter control-
lers, base transmitters, visitor and home location registers,
billing systems, etc.

[0020] In FIG. 1 as is known the communications units
are mobile and can move around within the WLAN or the
WAN and routinely move out of range of the WLAN, e.g.
into the WAN and vice versa. When this happens with a call
or communications in progress a handover or handover of
the ongoing communication from one system to the other is
required. As earlier noted for a handover to be accomplished
a registration, etc. on the system the communication is being
handed to is required. This registration can take more time
than is available and result in dropped calls or unsatisfactory
service.

[0021] Referring to FIG. 2, a block diagram of a preferred
embodiment of the communications unit 102 arranged for
facilitating handover of a communications link between two
wireless communications networks through proactive regis-
tration will be discussed and described. The communica-
tions unit 102 is generally known other than the modifica-
tions and improvements disclosed herein. Thus the known
functions and structure of such devices will not be described
in detail other than as related to the inventive principles and
concepts disclosed and discussed below. The communica-
tions unit 102 includes an antenna 201 that operates to
absorb and radiate radio frequency signals that are received
from the first network 106. For example, radio signals that
are transmitted from the WLAN, such as, for example, an
access point (LAN transceiver) coupled to the enterprise
server 104 are absorbed by the antenna 201 and coupled to
a first receiver 203, which, in this exemplary embodiment is
also referred to as a WLAN receiver. The radio signals that
are transmitted from the WLAN, thus received by the first
receiver 203, may include a beacon signal to be discussed
later in connection with FIGS. 3-5. Signals that are ampli-
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fied by and coupled from a first transmitter 205 (in this
example WLAN transmitter), to the antenna 201 are radiated
or transmitted or sent to the access point and thus the
enterprise server 104 according to known WLAN technolo-
gies, such as 802.11 and others earlier mentioned. The first
receiver and transmitter 203, 205 are inter coupled as
depicted and interactively operate with and are controlled by
a controller 207 to provide to, or accept or receive from the
controller 207, voice traffic or data messages or signals
corresponding thereto as is also known.

[0022] The communications unit 102 also includes an
antenna 235 that may be physically separate from or
included with the antenna 201 and operates to absorb and
radiate radio frequency signals that are received from a
second network 120. The communications unit 102 also
includes a second receiver 231, in this exemplary embodi-
ment referred to as a WAN receiver, to which the absorbed
signals from the cellular BTS 116 are coupled. The com-
munications unit 102 also includes a second transmitter 233
referred to as a WAN transmitter in this example, that
amplifies and provides the signals for transmission or radia-
tion by the antenna 235 to a cellular network such as the
local cellular BTS 116 as is known. The second receiver and
transmitter 231, 233 are inter coupled as depicted and
interactively operate with and are controlled by the control-
ler 207 to provide to, or accept or receive from the controller
207, voice traffic or data messages or signals corresponding
thereto in a similar manner as the first receiver and trans-
mitter 203, 205.

[0023] Accordingly, the first receiver and transmitter 203,
205 and the second receiver and transmitter 231, 233 as
controlled by and in cooperation with the controller 207 and
functions thereof provide the communications unit 102 with
dual operating mode capability. More particularly, the com-
munications unit 102 is capable of registering with and
obtaining service from a cellular network or WAN provided
by, for example, the local cellular system, e.g. corresponding
BTS 116 as well as a WLAN as provided by the enterprise
server 104 coupled to the plurality of access points 108.
However, the communications unit 102 can optionally have
only one receiver and one transmitter that are adaptable and
configurable to interface with both the first and second
networks 106, 120 and that are coupled to and controlled by
the controller 107. For purposes of simplifying this disclo-
sure, only one receiver and one transmitter will be discussed,
and will be referred to as a receiving device and a transmit-
ting device. The receiving device has the capabilities of both
the first and second receivers 203, 231 and therefore receives
signals from the first and the second networks 106, 120, and
the transmitting device has the capabilities of both the first
and second transmitters 205, 233.

[0024] The controller 207 is coupled to and generally
operates in a known manner, except for the modifications
required according to the principles and concepts discussed
here, together with a user interface 209 that includes, for
example, audio transducers, such as an earphone or speaker
and microphone, a display and a keypad. The transmitting
device, receiving device and user interface 209 are each inter
coupled, as depicted to the controller 207 and the controller
207 provides overall operational command and control for
the communications unit 102. The controller 207 is coupled
to and operates together with the display and keyboard or set
of keys to effect a portion of a user interface experience that
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may depend on the particular device and its features and to
facilitate generation and consumption of messages or other
information. The keyboard can be a known physical key-
board or virtual keyboard that is part of the display and the
display is also known and may be a liquid crystal display or
the like. If the keys are part of a virtual keyboard the display
will need to be touch sensitive or the like in order to convey
information to the controller. Similarly the earphone,
speaker and microphone are known and widely available.

[0025] The controller 207 is essentially a general-purpose
processor and, preferably, includes a processor 211 and an
associated memory source or memory 215. The processor
211 is, preferably, a known processor based element with
functionality that will depend on the specifics of the air
interface with the first network 106 and the second network
120 as well as various network protocols for voice and data
traffic. The processor 211 will operate to encode and decode
voice and data messages to provide signals suitable for a
transducer or further processing by the controller 207. The
processor 211 may include one or more microprocessors,
digital signal processors, and other integrated -circuits
depending on the responsibilities of the controller 207 with
respect to signal processing duties that are not here relevant.

[0026] In any event the controller 207 also includes the
memory source or memory 215 that may be, for example, a
combination of known RAM (Random Access Memory),
ROM (Read-Only Memory), EEPROM (Electrically Eras-
able Programmable ROM) or magnetic memory. The
memory source 215 is used to store among various other
items or programs etc., an operating system or software,
data, and variables 217 for the processor 211. This operating
software 217 when executed by the processor 211 will result
in the processor 211 performing the requisite functions of
the communications unit 102 such as interfacing with the
user interface 209 and transceivers or transmitting device
and receiving device. The memory 215 further includes call
processing routines not specifically shown for supporting
voice and data calls that will be appreciated by one of
ordinary skill and that will vary depending on air interface,
call processing, and service provider or network specifics.

[0027] As depicted, the memory 215 further includes
space for a condition definition and detection routine or
function 219 that is for detecting a condition indicative of,
for example, initiating communication, also referred to as an
action preparatory to initiating a call, over the first network
106. This condition may be, for example, at least one of
accessing a communications unit phone book, dialing a
number, opening a hinged cover of the communications unit
102, and entering a key for access to the communications
unit 102, or any other condition that could potentially or
likely lead to the initiation of communication over the first
network 106. These conditions may be communication unit
specific and in any event can be experimentally determined
and modified as experience dictates.

[0028] The transmitting device, receiving device and con-
troller 207 operate cooperatively for facilitating a commu-
nication over the first network 106 and for facilitating
registration with the second network 120 when the controller
207 detects a condition indicative of initiating communica-
tion. More specifically, when the condition detection pro-
gram 219 detects a condition indicative of initiating com-
munication over the WLAN, such as, for example, the
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accessing of a communications unit phone book, the trans-
mitting device, receiving device and controller 207 access
the software and hardware corresponding to the cellular
WAN, also referred to as calling up a stack corresponding to
the WAN, and begin registering with the WAN. The condi-
tion detection program 219 will be discussed in further detail
with respect to FIG. 3.

[0029] In some embodiments, various functions, circum-
stances or second conditions, such as conditions regarding
the first network 106 and the second network 120 and the
operational and physical status of the communications unit
102 are also important and advantageously impact the
operation of the communications unit. These second condi-
tions are detected or found using software algorithms or
routines that are also included in the memory 215. For
example, using a beacon detection function 221 the control-
ler 207 detects if a beacon signal indicative of a location of
the communications unit is received by the receiving device.
A coverage quality determination function 223 determines
coverage quality by, for example assessing signal strength,
bit or frame error rates and the like, corresponding to at least
one of the first network 106 and the second network 120 or
available links from the communications unit to these net-
works. Other functions include a motion detection function
227, a location detection function 225 and an end of call
function 237. To utilize certain of the above functions, the
communications unit 102 may also need at least one of a
location detecting device (not shown) that is, for example, a
known Global Positioning System (GPS) device or any other
device capable of detecting a physical location of the
communications unit and a motion detector 229, which can
be, for example, an accelerometer, a GPS system, or any
other means for detecting a physical movement of the
communications unit and that is in communication with the
controller 207.

[0030] One or more of the functions 221, 223, 225, 227
and 237 as well as additional not listed functions 239 can be
used in combination with the condition detection function
219 to determine if and when the communications unit 102
registers with the second network 120. The functions 221,
223, 225, 227 and 237 and impact on the operation of the
communication unit will be discussed in further detail with
respect to FIGS. 3 and 4.

[0031] Referring now to FIG. 3, a diagram of a preferred
method embodiment of providing a handover of a commu-
nications link between two wireless communications net-
works will be reviewed and discussed. Some of this discus-
sion will be in the nature of a review and summary of
portions of the discussions above. The method may be
implemented with and will be explained in conjunction with
and reference to the communications unit of FIG. 2 oper-
ating in the environment of FIG. 1. The method begins at
300 with the registration of the communications unit 102
with the first network 106, for example the WLAN, and
starting up of a first stack (initializing and launching various
requisite software routines and establishing present param-
eters corresponding to network and unit circumstances)
corresponding to the first network, for example a WLAN
stack. For example known tasks, referred to as starting a
stack can include registration of the communications unit
102 with the WLAN including association with one of the
APs 108 and this may involve contacting an AAA server for
authentication, authorization and accounting of the commu-
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nications unit’s WLAN access, At 302 as depicted, the
communications unit 102 operates exclusively on the first
network 106.

[0032] Then, at 304 it is determined if an action prepara-
tory to or condition indicative of initiating a communication
or call as described above is detected by the controller 207
using the condition detection function 219. This call or
communication can be, for example, one of a telephony
voice call, a dispatch call, or a multimedia call. If the action
is not detected, the communications unit 102 continues to
operate in the first network 106 and check or test for the
condition at 302, 304.

[0033] Upon detection of the action or condition and
ignoring the preferred but optional process at 306 for the
moment, at 308 the communications unit 102 proceeds to
register or facilitate registration with the second network
120 and start up a second stack corresponding to the second
network 120. For example, if at 304 the controller 207 of the
communications unit 102 operating in the WLAN detects
the dialing of a number, accessing a phone book, entering a
key or PIN, etc, the communications unit 102 proceeds to
start up the cellular WAN stack and register with the cellular
WAN. Starting the WAN stack is known and include regis-
tration where registration with the various known legacy
cellular systems depend on the specifics of the cellular
protocol being used at the BTS 116 and may involve use of
information stored on a Subscriber Interface Module (SIM)
card in the communications unit and access of a Home
Location Register (HLR) and an Authentication Center
(AuC) for location tracking and authentication.

[0034] At 310 the call is initiated using the first network
106 and a link or connection is made with the first network
106. Given that the registration at 308 has been completed,
the communications unit is ready to rapidly execute a
handover of the ongoing call from the first to the second
system, if the need for such a handover arises. The specifics
of deciding whether a handover is required are beyond the
scope of this disclosure but would include determining that
ongoing service with the present network is not feasible, not
practical, or no longer appropriate for some reasons.

[0035] At 312 the controller 102 determines if the call is
completed using the end-call detection function 237. When,
for example, the controller 207 detects a condition indicative
of a completion of the communication over the first network
106 or a completion of a communication over the second
network, e.g. a hang-up or activation of a call ending button,
using the end-call detection function 237, the communica-
tions unit 102 deregisters with at least one of the first and
second networks 106, 120 at 314, 316. Note that preferably
the communications unit remains registered for a short
duration, for example 10 sec, to account for users that place
a call soon after another one ends. This reduces the number
of registrations and de-registrations and of course improves
the handover availability and success rate, if needed on or
for a subsequent call. Furthermore when the condition or
action or circumstances that resulted in the registration on
the second network subsequently disappear or in the end do
not result in a call or communication being initiated on the
first network the communications unit will de-register with
the second network. For example, suppose the phone book
is accessed, which is often but not always a precursor to
placing a call. If no call is initiated the communications unit,
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in the interest of battery life, will deregister at some point.
After a predetermined duration the communications units
acts as though it had determined that the call is completed.

[0036] Specifically, in case the communications unit 102
does not handover to the second system during the call, at
314 the communications unit 102 deregisters with the sec-
ond network 120, drops the second stack since this hardware
and software are no longer needed, and continues to operate
in the first network 106. Alternately, in case the communi-
cations unit 102 does handover to the second system during
the call, at 316 the communications unit 102 deregisters with
the first network 106, drops the first stack, and at 318
operates in the second network 120.

[0037] For example, at 310 the call is initiated over the
WLAN and if at 312 the controller 207 determines that the
call is completed, the communications unit deregisters with
the cellular WAN and drops the cellular WAN stack at 314
or deregisters with the WLAN and drops the WLAN stack
at 316 and operates in the cellular WAN at 318.

[0038] As discussed above, the registration of the second
network at 308 may also be dependent upon whether a
second condition is met. At 306, the controller 207 deter-
mines if the second condition is detected before the com-
munications unit 102 proceeds to registration with the
second network at 308. For example, the controller 207
determines whether a beacon signal, e.g. beacon informa-
tion, is detected in addition to the action before proceeding
to registration with the second network at 308. This will be
discussed in further detail in connection with FIG. 4.

[0039] It should be noted that the initiating of the call
using the first network at 310 can take place before the
registering with the second network at 308, after the regis-
tering with the second network at 308, or, and typically, both
proceed in parallel. This method as discussed above will
significantly improve the standby battery life of a commu-
nications unit that usually remains inside coverage of the
first network. If the communications unit never initiates
calls, there is little need for the communications unit to ever
bring up the stack for the second network or to register with
it. However, this method may not provide improvement in
talk time for compulsive callers that are on phone calls for
a large fraction of the time (such as some service or sales
personnel). In that case, both stacks may frequently be
running at the same time and a large number of registrations
and de-registrations may be done with the second network.
To address this problem, the preferred embodiment applies
a second condition at 306

[0040] Referring now to FIG. 4, a more detailed diagram
of a preferred embodiment of a portion of the FIG. 3 method
will be reviewed and discussed. Specifically, FIG. 4 lists
some exemplary second conditions, of which one or more
may occur to satisfy the detection of the second condition at
306 before proceeding to 308. For example, at 400, the
controller 207 determines if beacon information that was
transmitted by the first network 106 is being received and
observed (detected) using the beacon detection function 221.
WLAN beacon information is typically transmitted by an
Access Point at regular intervals. The communications unit
can also obtain the beacon signal, specifically beacon infor-
mation, by sending a probe to the WLAN and getting a
response back from the access point. The beacon informa-
tion is preferably indicative of a location of the communi-
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cations unit, for example an access point identity, or a
special border or egress point indication in the beacon frame
information, and may be observed near a border of a
coverage area of the first network 106. When the controller
207 has detected the action preparatory to initiating a call
and detects the beacon signal, the communications device
102 registers or facilitates registration with the second
network 120.

[0041] Alternately, at 402 the controller 207 detects a
coverage quality, signal strength, signal to interference ratio,
etc., corresponding to the first network 106 using the cov-
erage quality determination function 223. In addition, the
controller 207 may determine if the coverage quality satis-
fies a predetermined threshold, e.g. is less than a predeter-
mined signal to interference ratio. Upon the detection of the
action preparatory to making a call and at least one of the
detection of the coverage quality and the satisfying of the
threshold, the communications unit 102 registers with the
second network 120.

[0042] Or, at 404, the controller 207 detects coverage
quality corresponding to the second network 120 using the
coverage quality determination function 223. The controller
207 may further determine if the coverage quality satisfies a
predetermined threshold. Upon the detection of the action
preparatory to making a call and at least one of the detection
of the coverage quality and the satisfying of the threshold,
the communications unit 102 registers or facilitates regis-
tration with the second network 120. Note that these thresh-
old can be experimentally determined by one of ordinary
skill and can represent a tradeoff between battery life and
possible call or link drops.

[0043] At 406 the controller 207 detects a location of the
communications unit and may determine if the location is
within a first predetermined range (first range) of a WAN
BTS using the location detection function 225, by measuring
the received signal strength, or from the timing advance
value (corresponds to path length thus likely attenuation)
that the communications unit is being instructed to use.
Upon the determination that the location is within the first
range and the detection of the action preparatory to making
a call, the communications unit 102 registers with the second
network. Alternately, at 408, the controller 207 uses the
location detection function 225 to determine whether the
location of the communications device 102 has changed
from the first range to a second predetermined range (second
range) within a predetermined time period. Upon the deter-
mination that the location has changed from within the first
range to within the second range within the time period and
the detection of the action preparatory to making a call, the
communications unit 102 registers or facilitates registration
with the second network. In yet another alternative, the
communications unit determines the range by comparing
geographic location information from the location detection
225 with preprogrammed geographic location information
on the location of the WLAN 106, thereby detecting the
condition that the communications unit is within the range of
the WLAN.

[0044] At 410, the controller 207, in cooperative operation
with the motion detector 229 and using the motion detection
function 227, detects a motion of the communications unit.
Upon the detecting of action preparatory to making a call
and the detecting of the motion, the communications unit
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102 facilitates registration and registers with the second
network. Alternately, the controller 207 can determine if the
motion exceeds a predetermined motion threshold and the
communications unit 102 may register or facilitate registra-
tion with the second network upon the determination that the
motion exceeds a predetermined motion threshold and the
detection of the action or first condition. The motion can also
be integrated over a predetermined time interval to obtain a
displacement. This integrated motion can then be compared
with a threshold to detect a significant displacement. The
communications unit 102 may register or facilitate registra-
tion with the second network upon the determination that the
integrated motion exceeds a predetermined motion threshold
and the detection of the action or first condition.

[0045] Note that the various thresholds or predetermined
thresholds noted above can be experimentally determined by
one of ordinary skill and may require adjustment with
experience. A user may find it advantageous to be able to
selectively enable the various conditions or modify the
predetermined thresholds.

[0046] Referring now to FIG. 5, a further simplified and
representative exemplary environment in which the method
and apparatus for providing a fast handover through proac-
tive registration are implemented will be reviewed and
discussed. In operation the communication unit 102 as
depicted in FIG. 5 is operating exclusively on the WLAN in
which access points 108 are producing WLAN access cells
500 and therefore links to the WLAN 106 during calls or
communications. However, as soon as the controller 207
detects a condition indicative that a user is about to initiate
a call, for example, searching through the communications
unit phone book, the communications unit 102 registers with
and brings up the stack for the cellular WAN 506 that covers
the periphery of and likely overlaps with the WLAN service
area.

[0047] In addition, near ingress/egress points 502, which
are inherently locations in which entrance to and exit from
the WLAN are likely, the access points produce WLAN
border cells 504. The access points for the border cells 504
emit a beacon signal that includes beacon information,
which informs the communications unit 102 that it is near
the border of the WLAN service area. In one exemplary
embodiment, as soon as the controller 207 detects a condi-
tion indicating that a user is about to initiate a call, for
example searching through the communications unit phone
book, and the receiver and controller receive and detect,
respectively, the beacon signal, specifically beacon informa-
tion from a border cell, the communications unit 102 brings
up the stack and then registers with the cellular WAN 506
located on the periphery of the WLAN service area. Alter-
nately, as soon as a user of the communications unit 102
dials a number on the communications unit key pad and the
controller detects that the communications unit 102 is mov-
ing, the communications unit 102 registers with and brings
up the stack for the cellular WAN 506. Therefore, when it is
likely that a user of a communications unit will move outside
the WLAN service area, the communication unit is already
connected to the cellular WAN 506.

[0048] In this manner, proactive registration or registering
with the second network concurrently with or before a call
is initiated provides for increased battery life because the
communication units are not always linked to both the first
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and the second networks. In addition, proactive registration
reduces the likelihood of dropping a call or communication
or experiencing poor network service when a communica-
tions unit is handed over from a first network to a second
network by initiating registration with the second network
before it is required.

[0049] 1t should be noted that the methods and apparatus
described above for proactive registration may be imple-
mented in reverse or with different communications net-
works than those discussed above. For example, the first
wireless communications network may be the cellular WAN
and the second network may be the WLAN. The commu-
nications unit then operates in WAN and when the commu-
nications device detects an action preparatory to making a
call over the cellular WAN, registers with and brings up the
stack for the WLAN. For example, it is not essential that the
WLAN and WAN are loosely coupled. They may also be
tightly coupled, for example in a manner such that the ES
appears as another mobile switching center to the cellular
systems 118, 132, or that is appears as a legacy Base Station
Controller to the cellular system 118, 132.

[0050] This disclosure is intended to explain how to
fashion and use various embodiments in accordance with the
invention rather than to limit the true, intended, and fair
scope and spirit thereof. The invention is defined solely by
the appended claims, as they may be amended during the
pendency of this application for patent, and all equivalents
thereof. The foregoing description is not intended to be
exhaustive or to limit the invention to the precise form
disclosed. Modifications or variations are possible in light of
the above teachings. The embodiment(s) was chosen and
described to provide the best illustration of the principles of
the invention and its practical application, and to enable one
of ordinary skill in the art to utilize the invention in various
embodiments and with various modifications as are suited to
the particular use contemplated. All such modifications and
variations are within the scope of the invention as deter-
mined by the appended claims, as may be amended during
the pendency of this application for patent, and all equiva-
lents thereof, when interpreted in accordance with the
breadth to which they are fairly, legally, and equitably
entitled.

1. A communications unit comprising:

a receiving device for receiving signals from a first and a
second wireless communications network;

a controller, coupled to and controlling the receiving
device, for detecting a condition indicative of initiating
communication over the first wireless communications
network; and

a transmitting device, coupled to and controlled by the
controller, and cooperatively operating with the receiv-
ing device and the controller for facilitating the com-
munication over the first wireless communications net-
work and for facilitating registration with the second
wireless communications network when the controller
detects the condition.

2. The communications unit of claim 1, wherein the
receiving device is further for receiving a beacon signal;
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wherein the controller is further for detecting beacon
information included with the beacon signal, the bea-
con information indicative of a location of the com-
munications unit; and

wherein the registration with the second wireless com-
munications network is facilitated when the controller
detects both the condition and the beacon information.

3. The communications unit of claim 1, wherein the
controller is further for determining a coverage quality
corresponding to the first wireless communications network,
and wherein the registration with the second wireless com-
munications network is facilitated when the controller
detects the condition and when the controller determines that
the coverage quality satisfies a predetermined threshold.

4. The communications unit of claim 1, wherein the
controller is further for determining a coverage quality
corresponding to the second wireless communications net-
work, and wherein the registration with the second wireless
communications network is facilitated when the controller
detects the condition and when the controller determines that
the coverage quality satisfies a predetermined threshold.

5. The communications unit of claim 1, wherein the
controller is further for detecting an other condition indica-
tive of one of a completion of the communication over the
first wireless communications network, a completion of a
communication over the second wireless communications
network, and when the communication was never initiated,
and wherein the controller cooperatively with the transmit-
ting device and the receiving device facilitates deregistration
from at least one of the first wireless communications
network and the second wireless communications network
when the controller detects the other condition indicative of
the completion of the communication.

6. The communications unit of claim 1, wherein the
controller is further for detecting a location of the commu-
nications unit, and wherein the registration with the second
wireless communications network is facilitated when the
controller detects the condition and that the location of the
communications unit is within a first predetermined range.

7. The communications unit of claim 6, wherein the
controller is further for detecting if the location of the
communications unit is within a second predetermined
range, and wherein the registration with the second wireless
communications network is facilitated when the controller
detects the condition and that the location of the communi-
cations unit has changed from the first predetermined range
to the second predetermined range within a predetermined
time period.

8. The communications unit of claim 1, further compris-
ing a motion detector in communication with the controller
for detecting a motion of the communications unit, and
wherein the registration with the second wireless commu-
nications network is facilitated when the controller detects
the condition and that the motion of the communications
unit exceeds a predetermined motion threshold.

9. The communications unit of claim 1, wherein the
condition comprises at least one of:

accessing a communications unit phone book; dialing a
number; opening a hinged cover of the communications
unit; and entering a key for access to the communica-
tions unit.

10. The communications unit of claim 1, wherein the first

wireless communications network comprises a first one of a
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wireless local area network (WLAN) and a wireless wide
area network (WAN) and wherein the second wireless
communications network comprises a second one of the
WLAN and the WAN.

11. A software program for facilitating a fast handover of
a link with a communications unit between a first and a
second wireless communications network, the software pro-
gram when installed and executing on a controller of the
communications unit resulting in the communications unit:

registering with the first wireless communications net-
work;

detecting a condition indicative of initiating a communi-
cation over the first wireless communications network;
and

registering with the second wireless communications net-
work upon the detecting of the condition.
12. The software program of claim 11, further comprising:

detecting a beacon signal indicative of a location of the
communications unit; and

registering with the second wireless communications net-
work upon the detecting of the condition and the
detecting of the beacon signal.

13. The software program of claim 11, further comprising:

determining a coverage quality corresponding to at least
one of the first and the second wireless communications
networks; and

registering with the second wireless communications net-
work upon the detecting of the condition and the
determining of the coverage quality.

14. The software program of claim 11, further comprising:

initiating the communication over the first wireless com-
munications network.
15. The software program of claim 14, further compris-
ing:

completing the communication over the first wireless
communications network; and

deregistering from at least one of the first and the second
wireless communications networks upon the complet-
ing of the communication.

16. A method for facilitating handover of a link with a
communications unit between wireless communications net-
works employing different technologies, the method com-
prising:

operating exclusively on a first wireless communications
network;

detecting an action preparatory to initiating a call;

initiating the call using the first wireless communications
network; and

upon the detecting of the action, registering with a second
wireless communications network.
17. The method of claim 16, further comprising:

observing beacon information transmitted by the first
wireless communications network near a border of a
coverage area of the first wireless communications
network;



US 2004/0264414 A1l

registering with the second wireless communications net-
work upon the detecting of the action and the observing
of the beacon information transmitted by the first
wireless communications network.

18. The method of claim 16, further comprising:

detecting coverage quality corresponding to the first wire-
less communications network; and

registering with the second wireless communications net-
work upon the detecting of the action and the detecting
of the coverage quality.

19. The method of claim 16, further comprising:

detecting coverage quality corresponding to the second
wireless communications network; and

registering with the second wireless communications net-
work upon the detecting of the action and the detecting
of the coverage quality.

20. The method of claim 16, further comprising:

completing the call over the first wireless communications
network; and

de-registering from at least one of the first and the second
wireless communications networks upon the complet-
ing of the call.

21. The method of claim 20, wherein the operating
exclusively on the first wireless communications network
further comprises starting up a first stack corresponding to
the first wireless communications network;

wherein the registering with the second wireless commu-
nications network further comprises starting up a sec-
ond stack corresponding to the second wireless com-
munications network; and

wherein the de-registering from the at least one of the first
and the second wireless communications networks
comprises dropping at least one of the first and the
second stacks.
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22. The method of claim 16, further comprising:
detecting a location of the communications unit;

determining if the location of the communications unit is
within a first predetermined range; and

registering with the second wireless communications net-
work upon the detecting of the action and the deter-
mining if the location of the communications unit is
within the first predetermined range.

23. The method of claim 22, further comprising:

determining if the location of the communications unit
changes from the first predetermined range to a second
predetermined range within a predetermined time
period; and

registering with the second wireless communications net-
work upon the detecting of the action and the deter-
mining. if the location of the communications unit
changes from the first predetermined range to the
second predetermined range within the predetermined
time period.

24. The method of claim 16, further comprising:

detecting a motion of the communications unit; and

registering with the second wireless communications net-
work upon the detecting of the action and the detecting
of the motion of the communications unit.

25. The method of claim 16, wherein the first wireless
communications network comprises a first one of a wireless
local area network (WLAN) and a wireless wide area
network (WAN) and wherein the second wireless commu-
nications network comprises a second one of the WLAN and
the WAN.





