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by monitoring cellular-positioning signals. And, availability of WLANs through which to communicate Is ascertained by detecting
sighals broadcast by the VWWLANS.
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APPARATUS, AND ASSOCIATED METHOD, FOR FACILITATING WLAN
SELECTION BY A MOBILE NODE

TECHNICAL FIELD

The present invention relates generally to a manner by which to select a WLAN
(Wireless Local Area Network) through which a mobile node, operable to communicate
both by way of a WLAN and by way of a cellular communication network, shall become
associated with the WLAN to communicate data pursuant to a communication sesston.
More particularly, the present invention relates to apparatus, and an associated method, by
which to select the WLAN based upon a preference order. The preference order is
position-dependent, that is to say, dependent upon the location at which the mobile node is
positioned. The position of the mobile node is determined from information, e.g., country-
code information, broadcast to the mobile node by a cellular network. And, the
information is used by the mobile node to select the WLAN.

Positioning information is provided to the mobile node to permit WLAN selection
based upon the position-dependent preference order, even though positioning information
1s not provided by signals broadcast by the WLANSs. Position-dependent preferences are
used in the WLAN selection without need to make any changes to conventional signaling
protocols used by conventional WL ANS, such as those defined in an IEEE 802.11

operating protocol.

BACKGROUND ART

The availability of modern communication systems through which to communicate
data 1s a practical necessity of modern society. Communication systems are available for
use to effectuate many different types of communication services in which data is
communicated between sets of communication stations to effectuate desired
communication services.

Existing communication systems incorporate advancements in communication
technologies. And, new communication systems are made available as a result of
advancements in communication technologies. Generally, advancements in
communication technologies improve the efficiencies of communication of data, permit
the data to be communicated at higher through-put rates, or provide better for the

communication of the data in non-ideal communication conditions. Digital
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communication techniques, and improvements associated therewith, are amongst the
communication technologies that provide such communication advantages.

A radio communication system is an exemplary type of communication system.
Many modern radio communication systems employ the use of digital communication
techniques. A cellular communication system is a type of radio communication system.
Network infrastructures of cellular communication systems have been installed over
significant portions of the populated areas of the world, and usage‘of cellular
communication systems through which to communicate telephonically, already popular, is
increasing as additional communication services are increasingly able to be eftectuated by
way of such systems.

The network infrastructure of an exemplary cellular communication system
generally includes a plurality of spaced-apart base transceiver stations that provide for
communications with mobile stations. The mobile stations form portable radio
transceivers, and the base transceiver stations each define coverage areas referred to as
cells. When a mobile station is positioned within the coverage area of a particular base
transceiver station, the mobile station is generally capable of communicating with the base
transceiver station in whose coverage area that the mobile station is positioned. The
mobile station is provided with mobility and the mobile station is permitted movement
between cells defined by different ones of the base transceiver stations. Communication
handovers permit continued communications by the mobile station with the network
infrastructure as the mobile station travels between the cells.

Analogous types of radio communication systems that exhibit certain of the
characteristics of cellular communication systems have been developed and deployed. So-
called micro-cellular networks, private networks, and WLANs (Wireless Local Area
Networks) are representative of radio communication systems that are operable, at least in
various aspects, in manners that are analogous to the operation of a cellular
communication system. Wireless local area networks, for instance, are technological
extensions of conventional local area networks. That is to say, conventional local area
networks, such as those that form computer networks and wireless local area networks,
generally provide for the communication of packet-formatted data. A mobile node that 1s
operable in, and forms a portion of, a wireless local area network system, 1s analogous to,

and is sometimes functionally equivalent to, the fixed nodes of a local area network. And,
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analogous to conventional local area networks, wireless local area networks are
constructed to permit effectuation of data-intensive communication services.

Wireless local area networks are generally constructed to communicate data
pursuant to an operating protocol, such as any of the IEEE 802.11(a), (b), (g), and (n)
operating protocols. A commercial 2.4GHz frequency band is allocated for WLAN
communications, and an unregulated band in the SGHz frequency range is also usable by
WLAN systems.

The mobile nodes operable in the wireless local area networks are sometimes
constructed to monitor selected frequencies within the allocated frequency bands to detect
for the presence of a WLAN within communication range of the mobile node. Access
points, or ofher network elements, of the WLAN broadcast signals that are detectable by
the mobile nodes, when the mobile nodes are within the coverage areas of the WLAN.
The signals broadcast by the WLAN and monitored by the mobile nodes typically include
an SSID (Service Set Identifier) value that identifies the WLAN that broadcasts the signal.

More than one WLAN might be installed to provide coverage over a partially, or
fully, overlapping coverage area. When a mobile node is positioned at a location
encompassed by more than one WLAN, the mobile node might be capable of operation to
communicate with any of the more than one WLAN. A decision is made as to which of
the WLANS that the mobile node shall attempt to communicate. There is generally a
preference to communicate by way of a certain WLAN of the available WLANES.

The preference order of the WLANS, with respect to a particular mobile node, is
location dependent. That is to say, the preference order of the WLANS, with respect to the
mobile node, is dependent also upon the location at which the mobile node is positioned.
The determination at the mobile node with which of the WLANS that the mobile node
shall attempt to communicate is complicated as the broadcast signals broadcast by the
WLANS do not identify the locations of the WLANs. Only the SSIDs are broadcast. And,
the SSIDs are not necessarily unique to a particular WLAN.

For instance, a plurality of WLANS, operated by a single operator, are sometimes
identified by a single SSID value. And, different ones of the WLANS operated by the
operator might be located at widely disparate locations. The relative preference of a
mobile node to communicate with a WLAN, identified by an SSID, might well be
different, depending upon the location with which the mobile node is positioned when the

communicates are to be effectuated. When the mobile node is positioned 1 one location,
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for instance, the WLAN, identified by the SSID value, might have a first level of
preference. But, when the mobile node is positioned at another location, a WLAN
identified by the same SSID value might well have a different level of preference

associated therewith.

Therefore, a single list that identifies, in order of preference, WLAN:S, identified by
SSID values, is an inadequate manner by which to identify through which of the WLANSs
that a mobile node should attempt to communicate when communications are to be
effectuated.

It is in light of this background information related to communications between a
mobile node and a WLAN that the significant improvements of the present invention have

evolved.

DISCLOSURE OF THE INVENTION

The present invention, accordingly, advantageously provides apparatus, and an
associated method, by which to select a network, such as a WLAN of a multiple-network
radio communication system, with which a multi-mode-capable mobile node
communicates data during a communication session.

Through operation of an embodiment of the present invention, a manner 1s
provided by which to select the network responsive both to network availability and a
preference order. The preference order is dependent upon the location at which the mobile
node is positioned when the WL AN is to be selected. That is to say, the preference order
is position-dependent.

The position of the mobile node is determined at the mobile node responsive to
information, e.g., country code and optionally network code information, that is broadcast
to the mobile node by a cellular communication network. Once delivered to the mobile
node, the information is used by the mobile node to select which WLAN through which to
attempt to communicate. The position information is provided to the mobile node to
permmt the WLAN selection based upon the position-dependent preference, even though
position information is not broadcast by WLANSs to the mobile node. .

Thereby, position-dependent preferences are used by the mobile node pursuant to
WLAN selection, all without need to make any changes to the conventional signaling
protocols used by conventional WLANS, such as those defined in an IEEE 802.11

operating protocol.
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In one aspect of the present invention, a multi-mode mobile node 1s operable to
communicate both by way of a cellular communication system and by way of a WLAN.
The mobile node monitors cellular-system signals broadcast by the network infrastructures
of cellular communication systems in whose coverage area or areas that the mobile node 1s
located when WLAN selection is to be made. The signals broadcast by the network
infrastructures of the cellular communication systems include country code and network
code designations that provide geographical indications of the network infrastructures
from which the signals are broadcast. And, such indications also identify the geographical
area at which the mobile node, positioned to receive the broadcast signals, 1s positioned.
Thereby, the mobile node ascertains positioning information associated with 1ts location,
and the information is used pursuant to selection of with which WL AN that the mobile
node shall attempt to communicate.

If a cellular communication system is unavailable to provide the country code
designation, or other geographic positioning information, GPS (Global Positioning
System) information or user entry of the geographic positioning indicia e.g. zip code, post
code etc is alternately utilized to provide the mobile node with the indications of the
geographic positioning of the mobile node. A GPS receiver, for instance, 1s embodied
together with the circuitry of the mobile node to provide the GPS information to be used
by the mobile node pursuant to WLAN selection.

In another aspect of the present invention, one or more WLAN lists are maintained
at the mobile node. A WLAN list 1s formed of entries that identify WLANSs together with
their associated country code, or other geographic positioning indicia, with which the
mobile node is permitted to communicate. In one implementation, the mobile node
maintains three types of lists, a home list, a preferred list, and a neutral list. The preferred
list may be duplicated many times, one preferred list per country. That 1s to say, separate
preferred, and neutral, lists are maintained in one implementation, for each country code
or geographic area. And, in one implementation, there 1s a single home list, single
preferred list and a single neutral list, with the country code following each WLAN. Here,
the home list does not need the country code, since home network 1s home network. The
home network, 1f desired, is further split into “home-owned” and “home-connected”.

The preferred list has, for each WLAN entry, the country codes where that WLAN
1s in the preferred list. If the UE (User Equipment) 1s in a country not listed, then that
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WLAN 1s not preferred. And, in a further implementation, for reaéh country, the VPLMNs
that that WLAN connects to in that country aie further identified. |

The neutral list is similar, either just having the co untry listed for each WLAN
entry, or the country and VPLMN (Visited Public Land Mobile Network) for each
country, |
WLANS are identified by their SSIDs (Service Set Ideﬂﬁﬁers). Once the
geographic positioning indicia associated with the location éf the mobile node, i.e., the
country code designation, is ascertained, 2 WLAN list is acceséed. The country code, or
other geographic positioning indicia, ascertained by the mobile node, is compared with
country codes associated with the WL ANS contained in the list. And, the SSIDs of the
WLANSs forming the entries in the list that are indexed together with the identified country
code are retrieved. A determination is made as to whether the WLANSs contained in the
list and associated with the designated country code are available through which to
communicate. If so, a WLAN so-designated becomes the selegted WLAN through which
communications are attempted, If communications cannot be éffectuated with the selected
WLAN, another WLAN, also designated with the country code corresponding to the
country code ascertained by the mobile node is selected. In anjimplementation in which
multiple WLAN lists are maintained, the lists identify differen‘g preferences of WLAN:S.
For instance, in one implementation, the first WLAN list forms a home list, a second list
forms a preferred list, znd a third list forms a neutral list. The home list is first accessed.
[t no WLAN can be selected from the home list, the preferred I:ist is accessed. And, ifno
WLAN is available at the preferred list, the neutral list is accessed,

In a further aspect of the present invention, in the event$ that no WLAN is identified
on the WLAN list that is assoctated with the ascertained country code or communications
cannot be effectuated with any such identified WLAN, a preferred roaming list (PRL)
used by the mobile node in operation pursuant to the cellular cé)mmunication system is
utilized by which to select the WL AN through which to attempt to communicate. As
mentioned previously, the operator of a cellular communicatiofl system sometimes
maintains associations with operators of WLANs. The prefel'fed roaming list identifies
cellular communication systems with which the mobile node 1s permitted to communicate.

By identifying the cellular communication systems with which-the mobile node is

permitted to communicate, together with their preferences, a determination is further made
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of with which WLANSs that the mobile node should communicate in the event that no
available WLANS are identified on the WLAN list maintained at the mobile node.

Théreby, the mobile node selects a WLAN through which to communicate even
though the WLANSs do not broadcast country code information as part of their broadcast
signaling.

In these and other aspects, therefore, apparatus, and an associated method, 1s
provided for a radio communication system. The radio communication system has a
mobile node that is selectably operable to communicate data with a selected network of a
first group of first networks. The first networks of the first group of networks are operable
pursuant to a first communication scheme. And, the radio communication system further
has a second group of second networks. The second networks are operable pursuant to at
least a second communication scheme. A second-network detector is embodied at the
mobile node and is adapted to receive indications of second-network signals bfoadcast by
at least selected ones of the second networks. The second network signals contain second-

network indicia that identifies geographic positioning of the second networks from which

the second network signals are broadcast. The second-network detector detects values of

the second network indicia contained in the second-network signals. Detection of the
second-network indicia is indicative also of the geographic positioning of the mobile node.
A first network detector is also embodied‘ at the mobile node. The first network detector is
adapted to receive indications of first-network signals that are broadcast by at least

selected ones of the first networks. The first-network signals contain first-network

.identifying indicia that identifies the first networks from which the first-network signals

are broadcast. The first-network detector selectably detects values of the first-network
identifying indicia. Detection of the first-network identifying indicia 1s indicative also of
which of the first networks are potentially available through which to communicate. A
selector is adapted fo receive indications of detections made by the first network detector
and indications of detections made by the second network detector. The selector selects
the selected network through which to effectuate the communication of the data.

A more complete appreciation of the present invention and the scope thereof can
be obtained from the accompanying drawings that are briefly summarized below, the
following detailed description of the presently-preferred embodiments of the present

invention, and the appended claims.



10

15

20

25

30

CA 02537891 2006-11-03

WO 2005/109934 PCT/CA2004/001702

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a functional block diagram of a radio communication system In
which an embodiment of the present invention is operable.

Figure 2 illustrates a process diagram representative of exemplary operation of an
embodiment of the present invention.

Figure 3 illustrates a process diagram representative of operation of a further
embodiment of the present invention.

Figure 4 illustrates a method flow diagram representative of the method of

operation of an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring first to Figure 1, a radio communication system, shown generally at 10,
operates to provide for the communication of data pursuant to data communication
services with mobile nodes, of which the mobile node 12 is representative. Data 1s
communicated between the mobile node and the network infrastructure by way of radio
channels defined upon an appropriate radio air interface extending between the mobile
node and the network infrastructure.

In the exemplary implementation, the mobile node forms at least a dual mode
device. That is to say, the mobile node is separately operable pursuant to at least two
separate communication schemes. Here, the mobile node is operable in a first mode to
communicate generally in conformity with the operating protocols promulgated in the
IEEE 802.11(b), or variant thereof, operating specification. When in this first mode, the
mobile node is capable of communicating with conventional WLANs (Wireless Local
Area Networks). 'And, the mobile node is also operable to communicate pursuant to a
conventional cellular communication scheme, such as a communication scheme proposed
pursuant to the 3GPP (Third Generation Partnership Project). In other implementations,
the mobile node is operable pursuant to other communication schemes. For example, the
[EEE 802.11(a), (g) or (n) standards or the operating protocols set forth in other cellular
communication system operating specifications. Accordingly, while the description shall
describe exemplary operation of the communication system in which the mobile node 12
is operable pursuant to an IEEE 802.11(b) operating specification and pursuant to a 3GPP-
defined communication system, description of exemplary operation of an embodiment of

the present invention can similarly be described with respect to an implementation in
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which the mobile node is operable to communicate pursuant to other communication
standards.

The network part of the communication system includes a plurality of networks 14.
The networks 14 are here designated in terms of their network definitions defined in terms
of the designations used from the perspective of the mobile node 12. The identifications
of the networks 14 defined in terms of their designations used by other mobile nodes
might differ with the designations shown in the figure. The networks, and their
interrelationships, are exemplary. And, when the mobile node is positioned at another
location, the networks of the network part in whose coverage area that the mobile node is
positioned would also likely be different than that shown in the figure.

The mobile node 12 1s associated with a home network 14-1, a cellular
communication system network that, typically, encompasses a coverage area in which the
mobile node 12 is most regularly positioned. The home network 14-1 is operated by a

home network operator. The home network operator that operates the home network 14-1

~ also operates the WLAN 14-2, here identified as WLAN2. That is to say, the same

operator operates both a cellular network 14-1 and a wireless local area network, network
14-2. Further arrangements are also permitted. For instance, a WLAN could also be
associated with a home network.

Three visited networks, networks 14-3, 14-4, and 14-5, are also shown in the
figure. These networks are also cellular communication system networks and are

representative of networks into whose coverage areas that the mobile node might roam

.- when the mobile node roams beyond its home network. The visited network 14-3 is

operated by a network operator, and the visited network 14-4 is operated by another
network opefator. The operator of the home network maintains associations with the

operators of the visited networks 14-3 and 14-4, and the associations are represented by
the lines 16 extending between the network 14-1 and the networks 14-3 and 14-4,

respectively. And, an additional visited network 14-5 is further shown in the figure. The
visited network also is a cellular system network. The home network operator does not
maintain an association with an operator of the visited network.

The network part of the communication system additionally includes WLANSs 14-

"6, 14-7, and 14-8, Here, in the exemplary arrangement shown in the figure, the mobile

node is positioned within the coverage areas of each of the four WLANS, that is, WLANSs
14-2, 14-6, 14-7, and 14-8. And, the location at which the mobile node is positioned is
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further encompassed by the visited networks 14-3, 14-4, and 14-5, but not the home
network 14-1.

When positioned within the coverage areas of the WLANS and the visited
networks, the mobile node is within reception range of signals broadcast by the respective
ones of the networks. The broadcast signals, broadcast by the WLANSs include the SSID
(Service Set Identifier) values of the WLLANs. As noted previously, the signals broadcast
by the WLANSs do not identify geographic positioning of the networks. However, the
cellular system networks broadcast country codes that identify the geographic origins of
the broadcast signals and, hence, the locations of the networks and, in turn, the geographic
positioning of the mobile node, positioned to receive the signals broadcast by the cellular
system networks. Here, also, associations are maintained between the network operators
of the networks 14-3 and 14-4, respectively, with the network operator of the WLAN 14-6.
The associations are indicated by the arrows 18. And, the visited network 14-5 maintains
association with the WLANSs 14-2 and 14-7, here indicated by way of the lines 20. And,
none of the cellular system networks maintain associations with the operator of the WLAN
14-8.

The arrows 22 represent signals broadcast by the WILLANs and that are detectable
by the mobile node 12. The signals broadcast by the WLANS 1dentify the respective local
area networks by their service set 1dentifier values.

The arrows 24 are representative of signals broadcast by the cellular system
networks that are also detectable by the mobile node. The cellular-system network
broadcasts include the country code indications that indicate to the mobile node its
geographic position.

The arrangement shown in Figure 1 illustrates that the mobile node is positionable
at a location encompassed by the coverage areas of more than one WLAN. And, when
communications are to be effectuated by way of a WLAN, the mobile node must
determine through which of the WLANSs that the mobile node shall communicate.
Communications by way of one WLAN might be preferred over another, and certain of
the WLANSs might not be permitted to be used through which to communicate. The
preference is potentially also location-dependent, as noted previously. As the same SSID
value might identify more than one WL AN, the order of preference of the WLAN might
differ depending upon in which Jocation that the WLAN is positioned when a selection is
to be made.

10
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The mobile node includes radio transceiver circuitry, here formed of a receive part
28, and a transmit part 32 that operates to communicate by way of the network part of the
communication system. The mobile node further includes apparatus 34 of an embodiment
of the present invention. The apparatus 34 operates to facilitate selection of with which of
the WLANS that the mobile node attempts to communicate. The apparatus 34 is formed of
functional entities, implementable in any desired manner, such as, for instance, by
algorithms executable by processing circuitry.

The apparatus includes detectors 35 and 36 that are each coupled to the receive
part 28 of the mobile node. The detector 35 operates to detect country code values
contained in signals 24 broadcast by the cellular-system networks and detected at the
receive part of the mobile node. And, the detector 36 operates to detect SSID (Service Set
Identifier) that are contained in the signals 22 broadcast by the WLANs and detected at the
receive part 28.

Indications of detections made by the detectors 35 and 36 are provided to a selector
38. The selector is thereby provided with indications both of the geographic positioning of
the mobile node and the identities of the WLANS that are available, that 1s, in whose
coverage areas that-the mobile node is positioned. Lines 42 and 44 also extend to the
selector 38. Lines 42 and 44 are representative of alternate manners by which the selector
is provided with geographic positioning information associated with the mobile node.
Inputs provided on the line 42 are provided by a GPS receiver (not shown) and inputs
provided by way of the lines 44 are generated by a user interface (also not shown) in
which a user of the mobile node manually inputs geographic positioning information.

The apparatus 34 further includes first, second, and third lists 46, 48, and 52,
respectively. Each of the lists are formed of entries 54 idenfifying WLANSs and their
geographic areas of operation, identified by country code values in which the associated
WLAN is operable. Here, the list 46 forms a home WLAN list, the list 48 forms a
preferred WLAN list, and the list 52 forms a neutral WLAN list. In one implementation,
separate preferred and neutral lists are maintained for each country.

When the selector is to select a WLAN through which the mobile node is to
communicate, the selector first accesses the entries contained on the list 46. Enfries
identifying WL ANSs assoctated with couniry codes detected by the detector 35 are
compared with the SSID values detected by the detector 36. If a match is found, a

WLAN from the list 46 is selected through which to attempt to commumnicate. If no match
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is found, the same procedure is repeated with the list 48 and, if no entry is found at the list
48, the list 52 is accessed, and the selector selects a WLAN therefrom, if possible.

In the event that none of the WLANS located on any of the lists are associated with
the country codes detected by the detector 35, the selector accesses a preferred roaming
list (PRL) 56 that is maintained at the mobile node to identify allowable cellular-system
networks with which the mobile node is permitted to communicate as the mobile node
detects signals broadcast by the cellular-system network 1n whose coverage area that the
mobile node is positioned. The mobile node is aware of the available cellular-system
networks and, through the preferred roaming list, the relative order of preferences of such
networks. And, as the network operators of the different networks potentially maintain
associations therebetween, the selector selects a WLAN associated with a preferred
cellular-system network and in whose coverage area that the mobile node is positioned by
virtue of detection of the signals 22. Through appropriate operation of a user interface,
suggestions are provided to the user for selection.

Thereby, a WLAN is selected by the mobile node through which to attempt to
communicate. The selection is made based upon the geographic positioning of the mobile
node, identified through detection of the country code broadcast by the cellular-system
networks.

Turning next to Figure 2, a process diagram, shown generally at 72, represents a
manner by which a mobile node, such as the mobile node 12 shown in Figure 1,
determines its geographic positioning pursuant to operation of an embodiment of the
present invention. Here, in the exemplary implementation, the country code that identifies
the country that the mobile node is positioned is determined.

The process begins at the step 74 identified as “Determine Country”. A
determination is first made, as indicated by the decision block 76, as to whether the mobile
node (identified as UE-User Equipment-in the figure) is registered with, or otherwise on a
cellular-system network. If so, the yes branch 1s taken to the block 78, and the country
code is ascertained from signals broadcast by the cellular-system network, here from the

MCC (Mobile Country Code) contained in the broadcast signals that identify the country

in which the cellular-system network is located.
Otherwise, the no branch is taken to the decision block 82 and a determination is
made as to whether cellular-system networks are available. If so, the yes branch 1s taken

to the block 84, and the mobile node scans channels to detect broadcasts of cellular-system
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signals. When a signal is found, the country code contained in the signal is ascertained
and a path is taken to the block 78.

If, at the decision bloqk 82, a determination is made that the mobile node is not
positioned at an area at which the mobile node is capable of receiving cellular-system
signals, the no branch is taken to the decision block 86. At the decision block 86, a
determination is made as to whether the mobile node includes a GPS (Global Positioning

System) receiver or otherwise is capable of obtaining GPS-like positioning information. If

s0, the yes branch 1s taken to the block 88 and the geographic position of the mobile node

is determined from the GPS miormation.

If, the mobile node is unable to obtain GPS-like information, the no branch is taken
to the block 92, and the country code information is obtained by user entry of the
information by way of a user interface, or the like. Paths are taken by the block 78, 38,
and 92 to the continue block 94.

Figure 3 illustrates a process diagram, shown generally at 102, representafive of
additional operation of a mobile node pursuant to an embodiment of the present invention.
The procedure commences at the START block 104 by which to select a WLAN through
which to attempt to communicate. First, and as indicated by the block 72, the country
code associated with the geographic area in which the mobile node is positioned is
determined. Exemplary procedures by which to determine the country code are set forth
in Figure 2, described above.

Once the country code has been determined, a path is taken to the block 108, and
lists maintained at the mobile node are accessed to attempt to select a WLAN through
which to communicate. Here, three lists are maintained at the mobile node, a home list, a
preferred list, and a neutral list.

A path is then taken to the block 112, and further steps are carned out in the event
that the lists accessed at the operation 108 are unable to select a WLAN through which to
communicate, a determination is made of which cellular-system networks, here 3GPP
networks, are available through which to communicate. Associations between operators
of available 3GPP networks and WLANSs is ascertained. A WLAN is selected therefrom,
and indications of the WLAN, together with its associated country code, is added to an
appropriate list maintained at the mobile node. Thereafter, and as indicated by the block

116, a most-preferred WLAN is selected through which to attempt to communicate. And,
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as indicated by the block 118, the mobile node becomes registered with the selected
WLAN.

Figure 4 illustrates a method flow diagram, shown generally at 122, representative
of operation of an embodiment of the present invention. The method facilitates selection
of a network of a multiple network radio communication system with which a mobile node
shall communicate. A network part of the communication system is formed of multiple
networks including a first group of networks operable pursuant to a first communication
scheme and a second group of networks pursuant to a second communication scheme.

First, and as indicated by the block 124, values of second-network mdicia
contained in second-network signals broadcast by at least second ones of the networks of
the second group are detected. The second-network indicia identifies geographic
positioning of the networks from which the second-network signals are broadcast.

And, as indicated by the block 126, values of first-network identifying indicia
contained in network signals broadcast by networks of the first group are detected. The
network identifying indicia identify the networks from which the signals are broadcast.

Then, and as indicated by the block 128, selection is made of which network
through which to effectuate communication of data.

Through operation of an embodiment of the present invention, a WLAN 1s selected
through which to communicate, taking into account geographic indications, even though
the WL.ANSs do not provide geographic positioning indicia to a mobile node. Improved
selection is thereby possible.

The previous descriptioﬁs are of preferred examples for implementing the
invention, and the scope of the iﬁvention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.

INDUSTRIAL APPLICABILITY

The present invention 1s directed to a manner by which to select a WLAN
(Wireless Local Area Network) through which a mobile node, operable to communicate
both by way of a WLAN and by way of a cellular communication network, shall become

associated with the WLAN to communicate data pursuant to a communication session.
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CLAIMS:

1. Apparatus for a mobile node selectably operable to communicate data with a
selected network of a first group of first networks operated by first operators, the first
networks of the first group of networks operable pursuant to a first communication
scheme, and with a second group of second networks operated by second operators, the
second networks operable pursuant to at least a second communication scheme, selected
ones of the operators of the second network at least maintain associations with selected
ones of the operators of the first networks, said apparatus for facilitating selection of the
selected network through which to effectuate communication of the data, said apparatus
comprising:

a second-network detector embodied at the mobile node and adapted to receive
indications of second-network signals broadcast by at least selected ones of the second
networks, the second-network signals containing second-network indicia identifying
geographic positioning of the second networks, respectively, from which the second-
network signals are broadcast, said second-network detector configured to detect values
of the second network 1ndicia contained in the second-network signals, detection of the
second-network 1ndicia indicative also of the geographic positioning of the mobile node:

a first-network detector also embodied at the mobile node, said first-network
detector adapted to receive indications of first-network signals broadcast by at least
selected ones of the first networks, the first-network signals containing first-network
1dentitying indicia 1dentifying the first networks, respectively, from which the first-
network signals are broadcast, said first-network detector configured selectably to detect
values of the first-network identifying indicia, detection of the first-network identifying
indicia indicative also of which of the first-networks are potentially available through
which to communicate;

at least a first list maintained at the mobile node, the first list identifying first
networks of the first group with which the mobile node is permitted to communicate the
data; and

a selector adapted to receive indications of detections made by said first-network
detector and indications of detections made by said second-network detector, said selector
configured to select, responsive thereto, the selected network through which to effectuate

the communication of the data, selection made by said selector made, further in part,
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responsive to entries contained in the first list, responsive to the associations, and
responsive to associations when entries contained in the first list fail to identify any first

networks amenable to form the selected network.

2. The apparatus of claim 1 wherein the first networks of the first group each forms a
wireless local area network, each identified by a service set identifier and wherein the
first-network 1dentifying indicia contained in the first-network signals detected by said

first network detector comprise values of the service set identifiers.

3. The apparatus of claim 1 wherein the second networks of the second group of each
torms a cellular-system network, wherein the second-network indicia contained in the
second-network signals detected by said second network detector comprise country-code

1dentifiers, identifying the geographic position in terms of country codes.

4. The apparatus of claim 1 wherein the at least the first list comprises the first list
and at least a second list, the first list identifying first networks of the first group
associated with a first level of preference and the second list identifying first-networks of
the first group associated with a second level of preference, said selector for selecting the
selected network, 1f available, from the first list prior to selection of the selected network

from the second list.

5. The apparatus of claim 4 wherein the at least the first list comprises the first list,
the second list and at least a third list, said selector further for selecting the selected

network from the second list, if available, prior to selection of the selected network from
the third list.

6 The apparatus of claim 1 wherein the entries formed of the first networks of said at
least the first list have indexed together therewith geographic identifiers that identify

geographic areas associated with the first networks.

7 The apparatus of claim 6 wherein the selection made by said selector is made

responsive to comparisons of the values of the second-network indicia detected by said
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second-network selector with the geographic 1dentifiers indexed together with the entries

of the at least the first list.

3 The apparatus of claim 1 wherein the mobile node comprises a preferred second-
network list, the preferred second-network hst 1dentifying second networks, the second
network signals, of which the indications are detected by said second-network detector,

are broadcast by second-networks listed on the preferred second network list.

9. The apparatus of claim 8 wherein the mobile node comprises a preferred second-
network list, the preferred second-network list identifying second networks, ordered in
terms of order of preference, and wherein said selector selects the selected network
responsive to entries contained in the preferred second-network list and associations

between operators of the entries listed thereon and operators of first networks.

10.  The apparatus of claim 9 wherein said selector selects the selected network

responsive to a most-preferred, available entry listed at the preferred second-network list.

11.  The apparatus of claim 10 wherein said selector selects as the selected network a
first network whose operator maintains an association with the most-preferred, available

entry listed at the preferred second-network list.

12. A method for facilitating selection of a selected network through which to
effectuate communication of data in a radio communication system, the radio
communication system having a mobile node selectably operable to communicate the data
with a selected network of a first group of first networks operated by first operators, the
first networks of the first group of networks operable pursuant to a first communication
scheme and the radio communication system further having a second group of second
networks operated by second operators, the second networks operable pursuant to at least
a second communication scheme, selected ones of the operators of the second network at
least maintaining associations with selected ones of the operators of the first network, said
method comprising the operations of:

forming at least a first list at the mobile node, the first list identifying first

networks of the first group with which the mobile node is permitted to communicate:

17



CA 02537891 2010-06-11

detecting values of second-network indicia contained 1n the second-network
signals broadcast by at least selected ones of the second networks, the second-network
indicia 1dentifying geographic positioning of the second networks from which the second-
network signals are broadcast;

detecting values of first-network 1dentifying indicia contained 1n first-network
signals broadcast by at least selected ones of the first networks, the network identifying
indicia 1dentifying the first networks from which the first-network signals are broadcast;
and

selecting, responsive to the values detected during said operations of detecting,
responsive to entries contained in the first list, responsive to the associations, and
responsive to associations when entries contained in the first list fail to identify any first
networks amenable to form the selected network, the selected network through which to

effectuate the communication of the data.

13. The method of claim 12 wherein the entries formed of the first networks of the at
least the first list formed during said operation of forming have indexed together therewith

geographic identifiers that identify geographic areas associated with the first networks.

14.  The method of claim 13 wherein selection made during said operation of selecting
1s made responsive to values of the second-network indicia detected during said operation
of detecting the values of the second-network indicia with the geographic identifiers

indexed together with the entries of the at least the first list.

15.  The method of claim 14 wherein the mobile node maintains a preferred second-
network list, the preferred second-network list identifying second networks in terms of
order of preference, and wherein selection made during said operation of selecting of the
selected network 1s responsive to entries contained in the preferred second-network list
and associations between operators of the entries listed thereon and operators of the first

networks.
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