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APPARATUS, AND ASSOCIATED METHOD, FOR FACILITATING
SELECTION BY A MOBILE NODE OF A NETWORK PORTION TO
COMMUNICATE TO EFFECTUATE A SELECTED COMMUNICATION
SERVICE

The present invention relates generally to a manner by which to facilitate selection,
at a mobile node, of a network portion of a network having a plurality of network portions
with which to effectuate a selected communication service. More particularly, the present
invention relates to apparatus, and an associated method, by which to select the network
portion based upon whether the network portion 1s capable of operation to etfectuate the
selected communication service and upon preference levels defined at the mobile node and
associated with different ones of the network portions.

A database is maintained at the mobile node. The database defines lists, each
containing entries identifying network portions of common preference levels together with
communication service capabilities of the networks. The database is accessed when a
communication service is to be effectuated. And, selection 1s made at the mobile node of
with which network portion to effectuate communications by accessing one or more of the

lists, as needed, to identify and select the network portion that is capable of effectuating

the selected communication service.

Background of the Invention

Many different types of communication systems have been developed and
deployed, available for use to effectuate many different types of communication services.
Many varied communication services are effectuated through use of different ones of the
communication systems. Many of such communication services are practical necessities
for many. And, ready access to communicate by way of an appropriate communication
system is correspondingly necessary.

Improved, and additional types of, communication services shall likely become
available as technological advancements warrant. When technological advancements are
implemented in communication systems, the communication systems generally provide
for more efficient communication of data, communication of data at higher
communication rates, or communication of data in manners that better provide for

successful communication of the data when communicated in adverse communication

1



CA 02595680 2007-07-24
WO 2006/079214 PCT/CA2006/000112

conditions. Many modern communication systems make use of digital communication
techniques. Use of digital communication techniques provides various advantages that
facilitate successful communication of data between communication stations of a
communication system. Improved communication efficiencies are possible as
communication redundancies are able to be removed from data prior to its communication.
When the data is free of redundancies, the informational content of the data is able to be
communicated with reduced bandwidth allocations or in reduced amounts of time.
Additionally, the data that is to be communicated is more readily manipulated, such as by
encoding, to increase the likelihood that the informational content of the data is
successfully communicated upon communication channels susceptible to communication
degradation.

A radio communication system is an exemplary type of communication system and
is exemplary of communication systems that utilize digital communication techniques. In
a radio communication system, data is communicated between communication stations by
way of radio channels. Radio channels are defined upon a portion of the electromagnetic
spectrum. When the radio communication system is regulated by regulatory bodies, the
portion of the electromagnetic spectrum at which the radio channels are defined i1s
allocated to the communication system. The communication stations operable in the radio
communication system include at least a sending station and a receiving station. The
sending station operates to convert data that is to be communicated into a form to permit
its communication upon a radio communication channel. And, the receiving station
operates to detect the data communicated upon the communication channel and to recover
the informational content of the detected data. '

Because channels are defined upon the electromagnetic spectrum in a radio
communication system, various advantages are provided by radio communication systems
over their wireline counterparts. Because need for a wireline connection to interconnect
the communication stations of a radio communication system are obviated,
communication of data is effectuable between communication stations positioned at
locations between which wireline connections are unable easily to be formed. And, freed
of the need to interconnect the communication stations by way of fixed, wireline
connections, a radio communication system is amenable for implementation as a mobile
communication system. In a mobile communication system, one or more of the

communication stations between which data is communicated is provided mobility.
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A cellular communication system is a mobile communication system. In a typical
cellular communication system, a communication network is formed of a plurality of
fixed-site base transceiver stations. The base transceiver stations are deployed at spaced-
apart locations throughout an area that is to be encompassed by the communication
system. Cells are defined that are the coverage areas associated with individual ones of the
base transceiver stations. Radio communications are effectuated between a mobile node
and a base transceiver station in whose cell that the mobile node is positioned. The
conventional cellular communication systems provide for telephonic communications by a
user of the mobile node. Through appropriate positioning of the base transceiver stations, a
mobile node is always positioned within relatively close proximity to at least one of the
base transceiver stations when the mobile node is positioned within the area encompassed
by the cellular communication system. Because of the proximity, only relatively low-
powered signals are required to be communicated by the mobile node to effectuate
communications.

Generally, cellular communication systems are operated in conformity with an
operating specification promulgated by a standard-setting body. Successive generations of
operating specifications have been promulgated, and successive generations of cellular
communication systems have been deployed in conformity with such operating
specifications.

The networks of more than one generation of cellular communication systems
might, for instance, be deployed over a common, or overlapping, area and be concurrently
operable to provide for radio communications with mobile nodes operable in the
respective communication systems. And, separate networks, operated by separate network
operators, of the same generation might also be deployed over a common, or overlapping,
area, also to be operable concurrently.

Generally, a service subscription is purchased by a user of the mobile node, and the
mobile node is authorized to communicate by way of a communication system pursuant to
the service subscription. The mobile node is typically associated with a home network
portion. The home network portion is typically a network portion that is installed to
encompass an area in which the user of the mobile node is most regularly positioned.
However, because a mobile node is inherently mobile, the user of the mobile node,
carrying the mobile node, might well roam beyond the coverage area of the home network

portion associated with the mobile node. When the mobile node roams beyond 1ts home
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network, the mobile node might be positioned at a location encompassed by another
network portion, a visited network.

When the mobile node roams beyond its home network, the mobile node is
selectably permitted to communicate by way of one, or more, of the visited networks 1n
whose coverage area that the mobile node roams. Permission to communicate by way of a
visited network is dependent, among other things, upon whether the mobile node and the
visited network operate pursuant to compatible operating specifications. Also, agreements
between operators of the visited and home networks are additionally determinative of
whether the mobile node is permitted to communicate by way of a particular visited
network.

Additionally, the mobile node might roam into an area encompassed by more than
one network, each of which 1s available to the mobile node through which to
communicate. A decision is made as to which of the available networks that the mobile
node communicates. Conventional mechanisms are used in the decision-making process,
typically including use of a defined set of preferred roaming partners. An operator of the
home network associated with the mobile node maintains a list of the preferred networks.
When the mobile node roams into a visited network, the mobile node communicates by
way of the network listed on the preferred list.

While, historically, cellular communication systems have provided merely
telephonic voice communications, increasingly, cellular communication systems provide
for packet data communication services. Legacy networks, providing only voice or limited
data services, are deployed in areas in which new-generation cellular communication
systems that provide for increasingly-intensive data communication services are also
deployed. A mobile node, capable of communicating pursuant to a new-generation, data
communication service must communicate by way of a network that provides for such
new-generation packet communication service for the effectuation of such service.
Accordingly, when selection is to be made of with which visited network that a mobiie
node is to communicate, the capability of the visited network must be taken into account.
A manner by which to facilitate such selection is needed.

It 1s 1n light of this background information related to communications in a radio

communication system that the significant improvements of the present invention have

evolved.
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Summary of the Invention
Accordingly, the present invention advantageously provides apparatus, and an

associated method, by which to facilitate selection, at a mobile node, of a network portion
of a network having a plurality of network portions with which to effectuate a selected
communication service.

Through operation of an embodiment of the present invention, a manner is
provided by which to select the network portion with which to communicate based upon
the network portion is capable of operation to effectuate the selected communication
service and upon preference levels defined at the mobile node and associated with
different ones of the network portions.

The mobile node maintains a database at which lists are defined. Each of the lists
contains entries identifying network portions together with communication service
capabilities of the identified networks. And, each list defines a preference level, associated
with each of the identified networks forming the entries of each of the respective lists.

When a communication service is to be mitiated by the mobile node, the mobile
node makes a determination as to with which network portion that the mobile node shall
attempt to communicate by way of which to effectuate the selected communication
service. Selection 1s made, in part, responsive to access to one or more of the lists defined
by the databases maintained at the mobile node. Because the lists include identification of
the communication service capabilities of the network portions forming the entries of the
lists, the mobile node is able to select a network portion with which to communicate on the
basis, in part, upon whether the network portion supports the communication service that
is to be effectuated. Network portions that do not support the communication service that
is to be effectuated, and attempts to communicate with such network portions are not
undertaken.

In one aspect of the present invéntion, first and at least second database listings are
formed at the mobile node. Each of the database listings 1s formed of a set of entries of
network portions. The entries of the set of entries forming the first database listings are
each associated with a first level of preference by the mobile node with which to
communicate. And, the second database listing is formed of a second set of entries of
network portions. The network portions forming the entries of the second set are all
associated with a second level of preference by the mobile node with which to

communicate. Each of the network portions forming the entries of the first and at least
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second database listings further have associated therewith indications of the
communication service capabilities of the network portions. That is to say, indexed
together with the network portion identity is an indication of what communication services
are able to be provided by the network portion.

In another aspect of the present invention, a detector detects which of the network
portions are within communication range of the mobile node. That is to say, detection is
made of within the coverage areas of which network portions that the mobile node 1s
positioned. Detection is made, for instance, by detecting the broadcast signals broadcast by
individual ones of the network portions. Broadcasts are made, for instance, by different
ones of the network portions upon different channels. The mobile node tunes to the
different ones of the channels upon which network portions broadcast signals and detects
whether the broadcast signals are broadcast thereon. Through such detection, the mobile
node is made aware of the network portions that are potentially available to the mobile
node through which to communicate. A list of available network portions 1s formed,
based upon the detections of the broadcast signals, or otherwise made by the detector. The
available network portion list is compared when a selected communication service 1s to be
initiated, with the entries contained in one or more of the database listings.

A selector, pursuant to, or responsive to, the comparisons between the available
network portion list and the database listings selects with which of the network portions
that the mobile node shall attempt to communicate, thereby to effectuate a selected
communication service. Selection made by the selector selects a network portion that 1s
available and that also is capable of providing the selected communication service.

In one implementation, the first database listing lists entries identifying network
portions that are most-preferred with which to communicate, if possible. And, the entries
of the second database listing identify the network portions that are less-preferred than the
network portions identified in the first database listing. It no 1network portion listed on the
first database listing is available and also is capable of providing the selected
communication service, the second database listing is accessed, and the selector selects, if
possible, a network portion contained in the second database listing with which to
communicate to effectuate thereby the selected communication service.

In a further aspect of the present invention, a prohibited-network database listing is
further maintained at the mobile node. The prohibited-network database listing contains a

set of entries that identify network portions with which the mobile node is prohibited from
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using to effectuate communications. If a mobile node is positioned at a location
encompassed by a coverage area of one of the network portions listed on the prohibited-
network database listing,

the mobile node does not attempt to effectuate communications therewith. In this further
aspect of the present invention, the selector also operates to prevent the mobile node from
attempting to communicate with a network portion listed on the prohibited network
database listing to effectuate the selected communication service.

In another aspect of the present invention, the communication service capabilities
of the network portions identified in the different ones of the database listings identify the
communication services that the associated network portions are capable of providing. In
an alternate implementation, the tiers of service are defined. A tier of service is defined in
terms of communication services of which a network portion is capable. For a network
portion to be able to provide a selected tier of service, the network portion must be capable
of providing all of the communication services that define the selected tier of service.
Separate tiers of service are defined, each tier of which defining a separate set of
communication services. When selection is to be made of with which network portion that
the mobile node attempts to communicate to effectuate the selected communication
service, selection is made based upon the tier of service associated with the network
portion contained, and forming, the separate database listings.

Selection of the network portion with which the mobile node attempts to
communicate to effectuate the selected communication service is thereby dependent upon
availability of the network portion, the capability of the network portion to provide the
selected communication service, and the level of preference associated with the network
portion. If a network portion noted on a most-preferred list is capable of providing the
selected communication service, the network portion is selected at the mobile node, and
the mobile node attempts to communicate with the selected network portion. If
communications cannot be effectuated or no network listed on the first database listing is
both available and provides the communication service capability needed to effectuate the
selected communication service, a database listing associated with less-preferred network
portions with which to communicate is accessed and selection is made therefrom.
Thereby, attempts to communicate with a network portion that is not capable of providing
the selected communication service 1s not selected, and selection of a network portion with

which to communicate is made from the less-preferred database listing.
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In these and other aspects, therefore, apparatus, and an associated method, is
provided for a radio communication system having a mobile node operable to effectuate at
least a first selected communication service with a selected available network portion. The
selected available network portion forms a portion of a network formed of a first network
portion and at least a second network portion. The first network portion is capable of
performing a first set of communication services, and in the least the second network
portion is capable of performing a second set of communication services. Selection, at the
mobile node, of with which, if any, of the first and at least second network portions to
effectuate the first selected communication service is facilitated. A first database listing
lists a first set of entries of network portions. Each entry of the first set of entries is
associated with a first level of preference by the mobile node with which to communicate.
At least a second database listing lists at least a second set of entries of network portions.
Each entry of the second set of entries identifies network portions associated with a second
level of préference by the mobile node with which to communicate. A selector is adapted
to receive indications of when the mobile node is within coverage areas of the first and at
least second network portions and adapted to access the first and at least second databases,
respectively. The selector selects with which, if any, of the first and at least second
network portions to effectuate the first selected communication service. Selection made by
the selector is responsive to which, if any, of the first and at least second sets of
communication services of which the first selected communication service is a member
and with which of the first and at least second database listings that an associated one of
the first and at least second network portions is associated.

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.

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 an exemplary database listing at the mobile node, forming a
portion of the radio communication system shown in Figure 1, pursuant to an embodiment

of the present invention.
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Figure 3 illustrates another exemplary database listing embodied at the mobile
node forming a portion of the radio communication system shown in Figure 1, also
pursuant to an embodiment of the present invention.

Figure 4 illustrates another exemplary database listing, also embodied at the
mobile node forming a portion of the radio communication system shown in Figure 1, also
pursuant to an embodiment of the present invention.

Figures 5A and 5B illustrate flow chart representative of operation of an
embodiment of the present invention during operation of the communication system
shown in Figure 1.

Figure 6 illustrates another flow chart, also representative of operation of the radio
communication system pursuant to an embodiment of the present invention,

Figure 7 illustrates a method flow diagram listing the method steps of the method

of operation of an embodiment of the present invention.

Detailed Description
Referring first to Figure 1, a mobile radio communication system, shown generally

at 10, forms a multi-user communication system in which mobile nodes positioned within
a coverage area of a network part of the communication system are selectably permitted to
communicate therethrough to effectuate selected communication services. A
representative mobile node 12 1s shown in the Figure. Other mobile nodes can analogously
be represented.

The mobile nodes are permitted movement, here at least throughout the
geographical area encompassed by the network of the radio communication system.
Movement permitted of the mobile node includes movement during effectuation of a
communication service. And, the mobile node is also operable to effectuate different
communication services at different times, when positioned at different locations.

The mobile radio communication system i1s representative of any of various types
of cellular, or other radio, communication systems. In the exemplary implementation, at
least parts of the network of the communication system are operable to provide data
services, such as data services provided by a GSM/GPRS/EDGE (Global System for
Mobile communications/General Packet Radio Service/Enhanced Data for GSM
Evolution)-compliant communication system. Other portions of the communication
system are operable in conformity with other operating specifications and are capable of

9
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providing different communication services, such as data communication services
provided by an IEEE 802.11-component network. Here, for purposes of explanation, the
mobile node is also operable in general conformity with the GSM/GPRS/EDGE operating
specification and with an IEEE 802.11 operating specification. And, accordingly, the
mobile node is capable of communicating data pursuant to effectuation of a high-speed,
variable-rate, packet communication service.

The following description shall describe exemplary operation of the mobile radio
communication system with respect to an implementation in which the mobile node is a
GSM/GPRS/EDGE-capable device and selected portions of the radio communication
system are also GSM/GPRS/EDGE-capable. This implementation is exemplary only. In
other implementations, e.g., the mobile node is operable pursuant to another operating
specification and is of other communication service capabilities in such other
implementations. Description of operation of the communication system, and the mobile
node operable therein, is analogously described with respect to such other
implementations.

The network of the radio communication system includes a first plurality of
network portions, i.e., radio access networks 14. Here, five radio access networks,
networks 14-1, 14-2, 14-3, 14-4, and 14-5, of the plurality are shown. Additional networks
can also analogously be represented. The radio access network 14-1 forms a home
network associated with the mobile node. The home network includes functional entities
(not shown) that maintain, e.g., permanent registry information of the mobile node, as well
as other information associated with the mobile node. Typically, when the mobile node is
positioned at a location within the coverage area of the home network, the mobile node
communicates by way of its home network.

As the mobile node is permitted mobility, the mobile node might travel beyond the
coverage area of the home network and into the coverage area of another network. For
instance, the mobile node is repositionable into an area encompassed by the networks 14-
2. 14-3, 14-4, or 14-5. The radio access networks 14-2, 14-3, and 14-4 are deployed over
at least partially overlapping areas and exhibit at least partially overlapping coverage
areas. The radio access networks 14-2, 14-3, and 14-4 are representative of different types
of radio access networks, i.e., networks that are constructed pursuant to different operating
specifications or, e.g., generational variations of an operating technology, here variants of

the GSM specification. The radio access network 14-5 is representative of another network
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that defines another coverage area into which the mobile node might roam.

The radio access networks 14-1 through 14-5 are appropriately interconnected,
such as by way of a core network 16, or any other appropriate communication medium or
fabric through which communication paths are formable.

The network further includes a second plurality of network portions, i.e., radio
access networks 18. Here two radio access networks, networks 18-1 and 18-2, of the
second plurality are shown. Additional networks 18 can analogously be represented.

T'he networks 18 are representative of, e.g., networks operable pursuant to a variant
of the IEEE 802.11 set of operating specifications. The networks 18 are connected to, and
interconnected by, a core network 20.

The core networks 16 and 20 provide various communication functions,
performing, e.g., mobility tracking, packet routing, service broadcast information.
Additionally, the core networks provide connectivity to terrestrial wide area networks such
as a PSTN (public-switched telephonic network) and the Internet.

Because different ones of the radio access networks 14 are constructed to be in
conformity with different operating specifications, the communication service capabilities
of the different ones of the radio access networks differ. When, for instance, the mobile
node 1s positioned at a location encompassed by the radio access networks 14-2, 14-3, and
14-4, the type of communication service that is to be effectuated by the mobile node might
be supported by one of the radio access networks and not by another of the radio access
networks.

The mobile node 12 includes radio transceiver circuitry, here indicated to include a
receive part 22 and a transmit part 24. The receive part of the radio transceiver circuitry
data communicated to the mobile node by the network of the radio communication system.
The data communicated to the mobile node is communicated upon radio downlink
channels that are defined upon radio air interface. And, the transmit part of the radio
transceiver circuitry operates to transmit data sourced at the mobile node upon radio
uplink channels that are defined upon the radio interface.

In addition to the communication service capabilities of individual ones of the
radio access networks, preference sometimes is given to use of one radio access network
over another as a result of arrangements between operators of different ones of the radio
access networks. Roaming, and other, agreements between operators of different networks

define preferred networks through which a roaming mobile node is preferred, by the
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operator of its home network, to communicate. The selection made by the mobile node
pursuant to operation of an embodiment of the present invention of with which radio
access to communicate pursuant to a selected communication service is selectably further
depéndent upon preferences accorded to one radio access network over another.

The mobile node further includes apparatus 28 of an embodiment of the present
invention. The apparatus operates to select, or to facilitate selection of, the radio access
network through which the mobile node communicates, such as when the mobile node
roams beyond its home network or otherwise 1s to communicate by way of a network other
than its home network. The apparatus 28, in its selection, takes into account the
availability of a radio access network, the communication service capabilities of the radio
access network, and the level of preference associated with the radio access network. By
basing the selection on this criteria, the mobile node is less likely to attempt to
communicate with a radio access network pursuant to a selected communication service
that is unable to effectuate the performance of the selected communication service.

The apparatus 28 includes a storage element 32. The storage element, in the
exemplary implementation, is embodied at a SIM (Subscriber Identity Module) card, the
characteristics of which are otherwise conventionally utilized in GSM radio
communication systems. When the mobile node is operable pursuant to another operating
specification, the storage element is embodied in another manner. For instance, in another
implementation, the storage element is a storage device fixedly connected to, and forming
a portion of, the circuitry of the mobile node.

Values stored at the storage element define database listings, here database listings
34, 36, and 38. Each of the listings is formed of entries that identify radio access networks.
Communication service capabilities are also listed in each of the lists, indexed together
with the identity of the radio access network of each entry.

The apparatus further includes a selector 42 that is coupled to the receive part 22
and to the storage element 32. The connections are functionally represented by lines 44
and 46, respectively. The selector 1s further coupled to receive indications of when a
selected communication service is to be initiated by the mobile node and the type of
communication service that is to be initiated. Such indications are here represented to be
provided to the selector by way of the line 48. The selector operates to select a selected
radio access network with which the mobile node shall attempt to communicate pursuant

to effectuation of the selected communication service. Indications of the selection are
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provided, here by way of the line 52, to the transmit part 24 of the mobile node to cause
the transmit part to attempt to communicate with the selected radio access network. Once a
communication connection is formed, the communication service 1is effectuated.

During operation of the mobile node, the mobile node monitors channels upon
which radio access network broadcasts control signals that identify the networks from
which the signals are broadcast. When a mobile node detects a signal broadcast by a
network, the indication is provided by way of the line 44 to the selector 42, and the
identified network is added to an available network list 56, here maintained at the selector.
The available network list, in the exemplary implementation, is an aggregated list that
accumulates entries on the list, identifying the detected network, together with its
communication service capability, and an indication of whether the network presently
appears to be available. The communication service capability of the network is, for
instance, also broadcast with the broadcast signals that identify the network. Detection of
the signals indicates the network to be available. If the signals are subsequently no longer
detected, the available network list indicates the network to be not presently available.

When the selected communication service is to be initiated, the selector accesses
the available network list and also one or more of the database listings 34, 36, etc. If an
entry on the first-accessed listing identifies a radio access network that exhibits the
communication service capability permitting the selected communication service to be
performed and also is available, as indicated by the available network list, the selector
selects such radio access network, and communications are attempted to be effectuated
therewith. If no entry is contained on the first-accessed listing that is both available and is
capable of providing the selected communication service, a subsequent database listing is
accessed. And, the selector attempts to select a radio access network from the next-
accessed listing.

In the exemplary implementation, the first listing 34 lists identities of radio access
networks that are most-preferred, the second database listing 36 identifies radio access
networks that are next-most-preferred. Subsequent listings, 1f used, identify lesser-
preferred radio access networks in successive, sequential manner. And, also in the
exemplary implementation, a database listing, here the database listing 38, forms a
prohibited network list. Entries contained on the prohibited network list are networks with
which the mobile nbde is prohibited from communicating. Even if available, the mobile

node does not attempt to communicate by way of a network listed on the prohibited-
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network list.

Figure 2 illustrates a representation of the listing 34, forming a portion of the
apparatus 28 shown in Figure 1. The listing is of most-preferred networks that are the
most-preferred networks with which the mobile node is to communicate with, if possible.
The listing includes identifications 62 of radio access networks, here defined in terms of
mobile country codes (MCC) 64 and a mobile network code (MNC) 66. Communication
service capabilities 68 are indexed together with the identified radio access network. Here,
alphabetic identifiers identify the communication service capabilities. The identifiers
identify, for instance, emergency call, circuit-switched capability, voice circuit switched
capability, data services capability, internet messaging capability, web browsing, weather
capability, stock quote capability, etc.

Figure 3 illustrates the listing 36 that is also defined at the storage element 32
(shown in Figure 1). Here, also, the listing includes entries formed of identifiers 62 that
identify the MCC 64 and MNC 66 of the network. And, again, communication service
capability 68 associated with the identified network is also indexed together therewith.

Figure 4 illustrates the listing 38 of an embodiment of the present invention. The
listing 38 here lists entries, also identified by identifiers 62 that identify the MCC 64 and
MNC 66 of radio access networks. The list 38 forms a prohibited list that lists radio access
networks with which the mobile node is prohibited from using through which to
communicate. In contrast to the other listings 34 and 36, the listing 38 need not include
communication service capabilities indexed together with the identifier that identifies the
radio access networks forming the entries of the listing.

Figures 5A and 5B illustrate a flow chart, shown generally at 72, representative of
operation of an embodiment of the present invention, such as operation of the apparatus 28
embodied at the mobile node. Operation commences with the START block 74.

First, and as indicated by the block 76, channels upon which radio access networks
broadcast control information are scanned to detect broadcast signals broadcast thereon.
Network information contained in the broadcast signals detected during the scanning
operations is extracted and stored at a mobile-node table. Then, as indicated by the block
78, network information is stored.

Then, and as indicated at the decision block 82, a determination is made as to other
additional scanning should be performed to detect signals broadcast by other networks. If

yes, the YES branch is taken back to the block 76. Otherwise, the NO branch is taken to
14



CA 02595680 2007-07-24
WO 2006/079214 PCT/CA2006/000112

the block 84. At the block 84, services that are desired to be used are remembered. Then,
a path is taken to the decision block 86.

At the decision block 86, a determination is made as to whether the network is a
network identified in a listing of most-preferred networks. If so, the YES branch is taken
to the block 88, and the network is selected as the network with which to communicate.
And, a path is taken to the finish block 92. If, conversely, the network is not listed in the
most-preferred listing, the NO branch is taken to the block 94 and an indication of a
position in a listing of most-preferred or otherwise available networks is stored or, if the
identity of the network is not stored in one of such listings, such information is
analogously also stored.

A branch is taken to the block 96, and a determination is made as to whether there
are additional networks from which to choose. If so, the YES branch is taken to the block
98, and a subsequent network on the list is chosen and a path is taken back to the decision
block 86.

If, conversely, a determination is made at the decision block 96 that additional
networks from which to chose are not available, the NO branch is taken to the decision
block 102. At the decision block 102, a determination is made as to whether any of the
networks, such as those shown in Figure 1, are available. If so, the YES branch is taken to
the block 104, and selection is made of a highest network listed in the Figure. Otherwise,
the NO branch is taken to the decision block 106. At the decision block 106, a
determination is made as to whether any of the networks are listed in the listing shown in
Figure 2. If so, the YES branch is taken to the block 108, and selection is made from the
listing 34 that identifies the most-preferred networks. Selection is made of the highest-
listed network in the listing. Conversely, if a determination is made at the decision block
106 that none of the identified networks are listed in the most-preferred listing, the NO
branch is taken to the block 112. At the block 112, a network 1s chosen in another manner,
such as by random, or otherwise most-favorably listed. Upon selection of a network at
any of the blocks 104, 108, or 112, a path is taken to the end block 114.

Thereby, the selection is made of the available network that provides the selected
communication service. And, by utilizing lists that define preference levels, and
successively accessing the, if needed, successive ones of the lists, selection 1s made of the
most-preferred, available network that provides the selected communication service.

Figure 6 illustrates a flow diagram 122, representative of further operation of an
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embodiment of the present invention. Here, a selected communication service is ongoing,
as indicated by the block 124. As the mobile node is mobile, the mobile node might be
traveling out of one coverage areca and 1nto another coverage area. And, a second
communication service might be also initiated. If a second communication service is
initiated while a first communication service is ongoing, a preferred mode of operation 1s
to hand over communications to a radio access network that 1s capable of continuing the
first communication service and also providing the second communication service.

Accordingly, pursuant to an embodiment of the present invention, a determination
is made as indicated by the decision block 126 as to whether there is a need to perform the
second communication service. If not, the NO branch is taken back to the block 124.
Otherwise, the YES branch is taken to the decision block 128.

At the decision block 128, a determination is made as to whether another network
is available to provide both the ongoing as well as the second selected communication
service. A process, analogous to the process shown in 72, is performed, for instance, at the
decision block128, to make such determination. If another network is available, the YES
branch is taken to the block 132 and the network is selected for the continuance of
communications pursuant to the first communication service and pursuant to which
effectuation of the second communication service is performed. Otherwise, the NO branch
is taken to the block 134. At the block 134, the handover is delayed until the completion of
the first communication service, and a determination is then made, as indicated by the
decision block 136, as to whether a network is available to perform the second
communication service. If so, the YES branch 1s taken to the block 132, and
communications are attempted with the selected network. Otherwise, service is
unavailable and a branch is taken to the block 138 indicative of no service.

Figure 7 illustrates a method flow diagram, shown generally at 152, of the method
of opération of an embodiment of the present invention. The method facilitates selection,
at a mobile node, with which, if any, of a first and at least second network portion, of a
network of a radio communication system with which to effectuate a first selected
communication service.

First, and as indicated by the block 154, a first set of entries of network portions is
listed. Each entry of the first set of entries is associated with a first level of preference by
the mobile node with which to communicate. And, as indicated by the block 158, at least a
second set of network portions is listed. Each entry of the second set of entries identifies
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network portions associated with a second level of preference by the mobile node with
which to communicate.

Then, and as indicated by the block 162, selection 1s made of with which, if any, of
the first and at least second network portions to effectuate the first selected communication
service. Selection is made responsive to which, if any, of the first and at least second sets
of communication services that the first selected communication service is a member and
also with which of the first and at least second sets of entries that an associated one of the
first and at least second network portions is associated.

Thereby, the mobile node attempts to communicate with radio access networks that
available, are able to provide the selected communication service, and are preferred in at
least selected tiers of service.

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

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

1. Apparatus for facilitating network selection by a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specifications
and which broadcast a communication service capability that is represented by an
‘dentifier and that identifies at least one communication service capability available

through said at least one radio access network, said apparatus comprising:

a first database listing associated with a first preference level and including a
listing of radio access network entries, each entry including an identification of the radio
access network and at least one communication service identifier associated with the radio
access network identified 1n the entry;

at least a second database listing including at least a second radio access network
list of entries, each entry thereof including identification of the radio access network and
including identification of a communication service capability of the radio access network,
and the second radio access network list of entries defining a second preference level
associated with each entry thereof; and

a selector configured to receive an indication of when a selected-communication
service capability is to be performed, to identity a communication service identitier
associated with said-selected communication service capability, and to select an available
radio access network from said first database having a stored communication service

identifier associated with said selected communication service capability.

2. The apparatus of claim 1 wherein selection is made by said selector of with which

entry, if any, of the first and second radio access network lists to effectuate a

communication service capability.
3. The apparatus of claim 1 further comprising a forbidden-list database listing a

forbidden-list of entries, each entry of the forbidden-list of entries identifying a prohibited

communication entry.

4. The apparatus of claim 3 wherein selection made by said selector of with which

entry, if any, of the first and second radio access network list to effectuate the selected
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communication service capability is further responsive to whether the entry is entered at

said forbidden-list database.

5. The apparatus of claim 1 wherein said selector further is configured to determine
whether the selected communication service capability is associated with any of the entries

of the first radio access network list of said first database listing.

6. The apparatus of claim 1 further comprising an available radio access network list
having entries identifying present radio access network availability with an indication of
each available radio access network to be presently available and communication service
capability of each available radio access network, wherein groups of communication
services of the plurality define tiers of network-portion capabilities, and wherein the
indications of the communication services capabilities associated with each entry in said

first database listing comprise identification of which tier of network-portion capability of

the entry associated therewith.

7. The apparatus of claim 6 wherein selection made by said selector is responsive to
determinations of whether the tiers of service associated with any entry of said first
database listing comprises a tier that includes the selected communication service

capability.

8. The apparatus of claim 1 further comprising a detector for detecting a

coverage-area position of the mobile node.

0. A method for facilitating network selection, at a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specitications

and which broadcast a communication service capability that is represented by an

identifier and that identifies at least one communication service capability available
through said at least one radio access network, comprising:

listing of radio access network entries in a first database associated with a first
preference level, each entry including an identification of the radio access network and at

least one communication service identifier associated with the radio access network

identified 1n the entry;
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listing a second radio access network list of entries identifying a communication
service capability of the entry, the second radio access network list of entries defining a
preference level associated with each entry thereof;

receiving an indication of when a selected communication service capability 1s to

be performed; and

selecting an available radio access network from said first database in response to
said
received indication, said selecting an available radio access network including identifying

said stored communication service identifier associated with said selected communication

service capability.

10. The method of claim 9 further comprising listing in an available radio access
network list entries identifying present radio access network availability with an indication
of each available radio access network to be presently available together with
communication service capability of each available radio access network and wherein
selection is made during said selecting of an entry listed on the second radio access
network of entries if no entry of the first set of entries is associated with the selected

communication service capability.

11. The method of claim 9 wherein said selecting further comprises subsequently

selecting an additional entry pursuant to effectuation of a second selected communication

service capability.

12.  Apparatus for facilitating network-selection by a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specifications
and which broadcast a communication service capability that is represented by an
identifier and that identifies at least one communication service capability available
through said at least one radio access network, said apparatus comprising:

a first database associated with a first preference level and including a listing of
radio access network entries, each entry including an identification of the radio access
network and at least one communication service identifier associated with the radio access
network identified in the entry;

a forbidden-list database list having entries that identify network-prohibitions; and
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a selector configured to receive an indication of when a selected-communication
service capability is to be performed, to identify a communication service identifier
associated with said-selected communication service capability, and to select an available
radio access network from said first database with a stored communication service
identifier associated with said selected communication service capability, associated with
the first preference level, that is not at the forbidden-list database list, and that 1s also
capable of providing selected communication service capability to the mobile node, and, 1t
no entry is available that is also not at the forbidden-list database list, selecting an entry
that is at the forbidden-list database list and that is also capable of providing the selected

communication service.

13. The apparatus of claim 12 further comprising at least a second database listing
including at least a second radio access network list of entries, each entry thereot including
identification of the radio access network and including identification of a communication
service capability of the radio access network, and the second radio access network list of

entries defining a second preference level associated with each entry thereot.

14.  The apparatus of claim 13 wherein a selection is made by said selector of with
which entry, if any, of the first and second radio access network lists to effectuate a

communication service capability.

15. The apparatus of claim 12 further comprising an available radio access network
list having entries identifying present radio access network availability with an indication
of each available radio access network to be presently available and communication
service capability of each available radio access network, wherein groups of
communication services of the plurality define tiers of network-portion capabilities, and
wherein the indications of the communication services capabilities associated with each
entry in said first database listing comprise identification of which tier of network-portion

capability of the entry associated therewith.

16.  The apparatus of claim 15 wherein selection made by said selector 1s responsive to

determinations of whether the tiers of service associated with any entry ot said first
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database listing comprises a tier that includes the selected communication service

capability.

17.  The apparatus of claim 12 further comprising a detector for detecting a coverage-

area position of the mobile node.

18.  Apparatus for facilitating network selection by a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specitications
and which broadcast a communication service capability that is represented by an
identifier and that identifies at least one communication service capability available
through said at least one radio access network, said apparatus comprising

a first database associated with a first preference level and including a listing ot
radio access network entries, each entry including an identification of the radio access
network and at least one communication service identifier associated with the radio access

network identified in the entry;

a forbidden-list database listing a forbidden-list of entries, each entry ot the
forbidden-list of entries identifying a prohibited communication entry; and

a selector configured to receive an indication of when a selected-communication
service capability is to be performed, to identify a communication service identifier
associated with said-selected communication service capability, and to select an available
radio access network from said first database having a stored communication service

identifier associated with said selected communication service capability.

19. The apparatus of claim 18 wherein selection made by said selector of with which
entry, if any, of the first and second radio access network list to effectuate the selected
communication service capability is further responsive to whether the entry 1s entered at

said forbidden-list database.

20. The apparatus of claim 18 further comprising at least a second database listing
including at least a second radio access network list of entries, each entry thereof including
identification of the radio access network and including identification of a communication
service capability of the radio access network, and the second radio access network list ot

entries defining a second preference level associated with each entry thereotf.
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21.  The apparatus of claim 20 wherein a selection 1s made by said selector of with

which entry, if any, of the first and second radio access network lists to etfectuate a

communication service capability.

22. The apparatus of claim 18 wherein said selector further is configured to determine
whether the selected communication service capability is associated with any of the entries

of the first radio access network list of said first database listing.

23.  The apparatus of claim 18 further comprising an available radio access network list
having entries 1dentifying present radio access network availability with an indication of
each available radio access network to be presently available and communication service
capability of each available radio access network, wherein groups of communication
services of the plurality define tiers of network-portion capabilities, and wherein the
indications of the communication services capabilities associated with each entry in said
first database listing comprise identification of which tier of network-portion capability of

the entry associated therewith.

24, The apparatus of claim 23 wherein selection made by said selector 1s responsive to
determinations of whether the tiers of service associated with any entry of said first
database listing comprises a tier that includes the selected communication service

capability.

25.  The apparatus of claim 18 further comprising a detector for detecting a

coverage-area position of the mobile node.

26. Apparatus for facilitating network selection by a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specifications
and which broadcast a communication service capability that 1s represented by an
1identifier and that identifies at least one communication service capability available
through said at least one radio access network, said apparatus comprising:

a first database associated with a first preterence level and including a listing of

rad1o access network entries, each entry including an identification of the radio access
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network and at least one communication service identifier associated with the radio access

network identified in the entry;

an available radio access network list having entries identifying present radio

access network availability with an indication of each available radio access network to be

presently available; and

a selector configured to receive an indication of when a selected-communication
service capability is to be performed, to receive the available radio access network list and
the first database listing, and to select from the available radio access network list an entry,
wherein the entry identifies an available radio access network that 1s included in the first
database listing, that is associated with the first preferred level, and that is also capable ot

providing the selected-communication service capability to the mobile node.

27. The apparatus of claim 26 wherein selection made by said selector 1s responsive to
determinations of whether the tiers of service associated with any entry of said first

database listing comprises a tier that includes the selected communication SErvice

capability.

28.  The apparatus of claim 26 further comprising at least a second database listing
including at least a second radio access network list of entries, each entry thereof including
identification of the radio access network and including identification of a communication
service capability of the radio access network, and the second radio access network list of

entries defining a second preference level associated with each entry thereof.

29.  The apparatus of claim 28 wherein a selection is made by said selector of with

which entry, if any, of the first and second radio access network lists to effectuate a

communication service capability.

30. The apparatus of claim 26 further comprising a forbidden-list database listing a
forbidden-list of entries, each entry of the forbidden-list of entries identifying a prohibited

communication entry.

31.  The apparatus of claim 26 wherein selection made by said selector of with which

entry, if any, of the first and second radio access network list to effectuate the selected
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communication service capability is further responsive to whether the entry 1s entered at

said forbidden-list database.

32.  The apparatus of claim 26 wherein said selector further 1s configured to determine
whether the selected communication service capability is associated with any of the entries

of the first radio access network list of said first database listing.

33. Apparatus for facilitating network selection by a mobile node operable on at least
one of a plurality of radio access networks that are compliant with operating specifications
and which broadcast a communication service capability that is represented by an
identifier and that identifies at least one communication service capability available
through said at least one radio access network, said apparatus comprising:

a first database associated with a first preference level and including a listing of
radio access network entries, each entry including an identification of the radio access
network and at least one communication service identifier associated with the radio access
network identified in the entry;

a detector for detecting a coverage-area position of the mobile node; and

a selector configured to receive an indication of when a selected-communication
service capability is to be performed, to identify a communication service identifier
associated with said-selected communication service capability, and to select an available
radio access network from said first database having a stored communication service

identifier associated with said selected communication service capability.

34, The apparatus of claim 33 further comprising at least a second database listing
including at least a second radio access network list of entries, each entry thereof including
identification of the radio access network and including identification of a communication
service capability of the radio access network, and the second radio access network list of

entries defining a second preference level associated with each entry thereof.

35.  The apparatus of claim 34 wherein a selection is made by said selector ot with

which entry, if any, of the first and second radio access network lists to ettectuate a

communication service capability.
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36. The apparatus of claim 33 further comprising a forbidden-list database listing a
forbidden-list of entries, each entry of the forbidden-list of entries identifying a prohibited

communication entry.

37. The apparatus of claim 33 wherein selection made by said selector of with which
entry, if any, of the first and second radio access network list to effectuate the selected
communication service capability is further responsive to whether the entry 1s entered at

said forbidden-list database.

38.  The apparatus of claim 33 wherein said selector further 1s configured to determine
whether the selected communication service capability 1s associated with any of the entries

of the first radio access network list of said first database listing.

39.  The apparatus of claim 33 further comprising an available radio access network list
having entries identifying present radio access network availability with an indication of
cach available radio access network to be presently available and communication service
capability of each available radio access network, wherein groups of communication
services of the plurality define tiers of network-portion capabilities, and wherein the
indications of the communication services capabilities associated with each entry in said
first database listing comprise identification of which tier of network-portion capability of

the entry associated therewith.

40.  The apparatus of claim 39 wherein selection made by said selector 1s responsive to
determinations of whether the tiers of service associated with any entry of said first
database listing comprises a tier that includes the selected communication service

capability.
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