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ABSTRACT

Apparatus, and an associated method, for facilitating selection of a network with
which a roaming mobile node communicates to effectuate a packet data communication
service. A database 1s maintained at the mobile node indicating radio access networks
together with their communication capabilities. The database is dynamically maintained
and updated, i1f needed. When the mobile node roams and packet communications are to
be effectuated, the database 1s accessed to determine with which of available radio access

networks through which the mobile node should communaicate.
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APPARATUS, AND ASSOCIATED METHOD, FOR FACILITATING NETWORK
SELECTION BY A MOBILE NODE PURSUANT TO A PACKET DATA
COMMUNICATION SERVICE

The present invention relates generally to a manner by which to select, at a mobile
node, a radio access network through which to communicate pursuant to a packet data
service. More particularly, the present invention relates to apparatus, and an associated
method, that facilitates selection at the mobile node of with which radio access network, if
more than one radio access network 1s available, through which to communicate.
Selection 1s dependent, e.g., on which available radio access network is able to provide
packet data connectivity.

A database 1s created and maintained at the mobile node. The database forms a
listing that indexes radio access network identities together with their associated packet
data connectivity capabilities. When a mobile node roams beyond its home network, the
mobile node detects which radio access networks are available through which to
communicate and selects with which of the available radio access networks to
communicate responsive to the listing formed of the database. Selection is made at the
mobile node. And, dynamic updating of the database content better assures that the

mobile node communicates with the radio access network that is best able to provide for

packet data communications.

Background of the Invention

The use of communication systems through which to communicate data pursuant
to a communication service 1s a regular requirement in modern society. Communication
data 1s communicated pursuant to many different types of communication services. And,
many varied types of communication systems have been deployed that permit different
types of communication data to be communicated. As technological advancements
permit, new types of communication systems, permitting effectuation of new types of
communication services, shall likely be developed and deployed. Generally, technological
advancements provide for the communication of data in more efficient manners, at higher
throughput rates, or in manners that better compensate for non-ideal communication

conditions.
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Many modern communication systems make use of digital communication
techniques. The use of digital communication techniques provides various communication
advantages. Improved communication efficiencies are possible when digital
communication techniques are utilized. And, as a result of the improved efficiencies of
communications, data throughput rates possible in a digital communication system are
generally greater than data throughput rates possible in corresponding communication
systems that utilize analog communication techniques. Additionally, once data 1s
digitized, the data 1s communicated, if desired, during discrete intervals. Channel sharing
1s possible, further increasing the efficiencies of communication.

A radio communication system 1s an exemplary type of communication system. In
a radio communication system, radio channels are defined upon radio links extending
between communication stations that are parties to a communication session. Data 1s sent
on the radio channels to communicate the data between the communication stations
pursuant to a communication service. Many of such radio communication systems make
use of digital communication techniques that improve the communication efficiencies of
such communication systems. Due to the bandwidth limitations that are regularly
associated with bandwidth allocations in many radio communication systems, the
improved efficiencies provided through the use of digital communication techniques are
particularly advantageously applied therein.

Various advantages are unique to radio communication systems. Because a
wireline connection 1s not required to interconnect the communication stations of a radio
communication system, communications are effectuable between communication stations
between which wireline connections would be mmpractical or impossible. And, also
because the use of a wireline connection i1s obviated, a radio communication system 1s
amenable for implementation as a mobile communication system. In a mobile
communication system, mobility of communications 1s provided to one, or more, of the
communication stations.

A cellular communication system 1s a type of radio communication system. A
cellular communication system 1s formed of a network infrastructure that includes a
plurality of spaced-apart, fixed-site transceivers, referred to as base transceiver stations,

over an area that 1s encompassed by the communication system. Each base transceiver

station defines a coverage area, referred to as a cell. Mobile nodes communicate data by

way of radio communication channels extending between a base transceiver station and
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the mobile node. Due to the spaced-apart positioning of the plurality of base transceiver
stations, the power levels at which the data is required to be communicated is relatively
low, and the same frequencies are reusable at different base transceiver stations according
to a cell reuse pattern. Relatively efficient utilization of the bandwidth allocated to the
radio communication system 1s facilitated.

Successive generations of cellular communication systems have been developed
and the network infrastructures of which have been deployed throughout sigmficant
portions of the populated areas of the world. The network infrastructures of more than one
generation of cellular communication systems might, for instance, be installed to be
operable concurrently with systems of other generations over a common geographic area.
And separate networks, operated by separate network operators, of the same generation,
might also be installed to be operable over a common geographic area.

Authorization that is granted to a mobile node to communicate with a selected
network 1s based, generally, upon a service subscription purchased by a user of the mobile
node. Generally, pursuant to the service subscription, a home network 1s associated with
the mobile node, typically a network that 1s installed to encompass an area in which the
user of the mobile node is anticipated to be positioned most regularly. Due to the inherent
mobility of a mobile node, the mobile node might roam, subsequently to be positioned
beyond communication range of the home network and within range, instead, of one or
more visited networks.

When roaming beyond the home network, the mobile node is able to communicate
through one or more of the visited networks, depending, for instance, upon the operating
protocols and capabilities of the visited networks and agreements entered into between the
operators of the visited networks and the home network. When more than one network 1s
available to a mobile node through which to communicate, a decision 1s made as to which
of the available networks that the mobile node communicates. Conventional mechanisms
are used including the use of a defined set of preferred roaming partners. An operator of
the home network associated with the mobile node maintains a list of preferred networks
that are to be used through which to communicate when the mobile node roams beyond
the home network. Historically, the preferred roaming lists are based upon the visiting
networks having voice capability, 1.e., having the capability of transceiving voice data.

Increasingly, however, cellular communication systems, and mobile nodes

operable therein, provide for packet communication services. Many new networks
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provide for the packet data services while some legacy networks provide only for circuit-
switched, voice data communication services. When packet communication services are
to be ettectuated by a roaming mobile node, selection of the visited network through
which to communicate based upon merely the capacity of a visited network to handle
volice communications 1s inadequate to ensure that a packet data communication service
shall be acceptably effectuated in such network.

Published documents EP A 0781064 and WO 01/63843 disclose mobile
communication systems and apparatus for use therein that pertain, generally, to packet

communications.

Accordingly, an improved manner by which to select a network through which a
roaming mobile node communicates is needed.

It 1s 1n light of this background information related to the communication of
packet-formatted data in a radio communication system that the significant improvements

of the present invention have evolved.

Summary of the Invention

The present invention, accordingly, advantageously provides apparatus, and an
associated method, by which to select, at a mobile node, a radio access network through

which to communicate pursuant to a packet data service.

Through operation of an embodiment of the present invention, a manner is
provided by which to facilitate selection at the mobile node of with which radio access
network through which the mobile node communicates when the mobile node roams
beyond 1ts home network.

In one aspect of the present invention, selection is dependent, amongst other
things, on which available radio access network is able to provide packet data
connectivity. When the mobile node is operating, or plans to operate, to effectuate a
packet data communication service, and the mobile node roams beyond its home network,
the mobile node detects which radio access networks are available through which to
communicate. And, of the available networks, the mobile node selects with which of the
networks to communicate. When the mobile node is to effectuate a packet data service,
the selection i1s dependent, in part, upon whether the available radio access network

provides packet data connectivity. Determinations of network capabilities are dynamically
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made, or at least updated, and decisions are made by the mobile node, not prescribed by a
network operator.

In another aspect of the present invention, the mobile node includes a storage
element at which values defining a database are stored. The database forms a listing that
lists 1dentities of radio access networks together with their communication capacities. The
communication capacities include, for instance, indications of whether the network,
1identified by its i1dentifier, provides packet data connectivity or provides voice data
connectivity, or provides both packet data and voice data connectivity. The database is
accessed to facilitate selection of the network through which the mobile node shall
communicate when the mobile node roams beyond the home network of the mobile node.
If a network provides for packet data connectivity, and packet data communications are to
be effectuated, the network that provides for the packet data connectivity is selected to be
the network through which the communications are effectuated.

The mobile node monitors messages broadcast upon broadcast channels by base
transcelver stations of different networks. Monitoring of the broadcast of the messages
permits the mobile node to identify which networks are available for communications as
well as, also, to determine whether the networks provide specific capabilities. That is to
say, the message 1s broadcast by separate radio access networks, identify the networks and
also indicate the network’s capabilities. The values stored at the database are updated with
current imnformation regarding the capabilities of the networks, thereby dynamically to
maintain a current status of the network capabilities. If, for instance, the data contained in
the message detected by the mobile node during its monitoring of the broadcasts indicates
that a network exhibits capabilities corresponding to capabilities already recorded at the
database, the database entry is affirmed. Conversely, for instance, if the message detected
by the mobile node indicates a network capability that differs with that indicated in the
database listing, the database listing 1s modified, at least to indicate the present, indicated
capability. And, 1f the message i1dentifies a network that does not have a corresponding
database listing, the database 1s updated to include a listing of the network together with
its communication capability, also indicated in the message. Thereby, the information
contained at the database 1s best able to be maintained to correctly identify most-current
communication capabilities of the various radio access networks into whose area of

coverage that the mobile node might roam.
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In another aspect of the present invention, the database 1s first populated with
values forming a database that defines a listing of an 1nitial set of radio access network
identities together with their corresponding communication capabilities. The initial set 1s
modified, as needed, during operation of the mobile node to monitor and detect messages
broadcast by various radio access networks.

When, for instance, the radio communication system 1s constructed pursuant to the
operating specification of a GSM (Global System for Mobile communications), messages
broadcast by radio access networks 1dentify the mobile country code (MCC) and mobile

network code (MNC) that together 1dentify the radio access network that broadcasts the

IMCssSage.

In another aspect of the present invention, the mobile node also includes a selector
that selects with which network through which the mobile node shall communicate
pursuant to a packet data service. The selector utilizes, in the selection, indications of
which radio access networks are available and, of the available networks, which exhibit
communication capabilities best to facilitate effectuation of the packet communication
SEIVICE.

Because the selection of the network with which the mobile node communicates is
based upon dynamically-maintained information and also based, at least in part, upon the
communication capabilities of the available networks, improved selection 1s provided.

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 1s selectably operable at least to communicate packet data with a network
part. The network part 1s formed of a plurality of network portions. A first network
portion of the plurality forms a home network associated with the mobile node. Selection
of with which network portion of the plurality of network portions that the mobile node
communicates 1s facilitated. A storage element 1s embodied at the mobile node. The
storage element stores values that define a database. The database forms a listing
identifying at least selected ones of the plurality of network portions together with an
indication associated therewith of network portion capability to provide packet data
connectivity with the mobile node to communicate packet data therewith. A selector is
adapted to access the database defined at the storage element. The selector selects through

which of the network portions of the plurality of network portions to communicate the
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packet data. Selection that is made by the selector is, at least in part, dependent upon the
listing formed of the database defined at the storage element.

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 1n
which an embodiment of the present invention is operable.

Figure 2 illustrates a message sequence diagram representing signaling generated
during operation of the radio communication system shown in Figure 1.

Figure 3 illustrates a representation of an exemplary database formed pursuant to
an embodiment of the present invention.

Figure 4 illustrates a representation of another exemplary database formed
pursuant to an embodiment of the present invention.

Figure 5 illustrates a flow chart representative of exemplary operation of an
embodiment of the present invention.

Figure 6 illustrates another exemplary flow chart, also representative of exemplary
operation of an embodiment of the present invention.

Figure 7 illustrates another flow chart also representative of operation of an
embodiment of the present invention.

Figure 8 illustrates another flow chart, also exemplary of operation of an

embodiment of the present invention.

Detailed Description
Referring first to Figure 1, a radio communication system, shown generally at 10,

provides for radio communications with mobile nodes, of which the mobile node 12 1s
representative. The mobile node operates, selectably, to provide packet communication
services and circuit-switched, e.g., voice communication services.

In the exemplary 1mplementation, the mobile node operates at least to
communicate pursuant to the operating standards and protocols of a GSM (Global System

for Mobile communications) cellular communication system. In one implementation, the
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mobile node further forms a multi-node device, capable of communicating pursuant to two
or more cellular, or other, communication standards. While the following description shall
describe exemplary operation of the radio communication system in which the mobile
node operates pursuant to the GSM operating protocols, in other implementations, the
mobile node operates in other manners. Operation of an embodiment of the present
invention 1s analogously implementable 1n other manners, pursuant to operating protocols
other than the GSM operating protocols. And, analogous description of operation of the
mobile node, and the radio communication system, can analogously be described with
respect to 1ts implementation in such other communication systems.

The communication system includes a network part, here having a plurality of
radio access networks 16. Five radio access networks (RANs) are represented in the
figure. One of the radio access networks, here radio access network 16-1, forms a home
network associated with the mobile node 12. And, when the mobile node is positioned
within the coverage area of i1its home network, communications by the mobile node are
generally effectuated with the home network.

However, due to the inherent mobility of the mobile node, the mobile node 1is
movable to be positioned at a location beyond the coverage area of the home network and
In the coverage area of another network.

Others of the radio access networks are identifted as 16-2, 16-3, 16-4, and 16-5.
The radio access networks 16-2, 16-3, and 16-4 partially overlay one another and are
representative of networks, operated by separate network operators, that are of at least
partially overlapping coverage areas. And, the radio access network 16-5 is representative
of another network into whose coverage area that the mobile node might roam during
roaming operation beyond its home network. The separate radio access networks are
suitably intercoupled, such as by way of a core network 18, or other appropriate
mechanism, e.g., more than one core network, through which communication paths are
formable. A central database 20 is connected to the network 18, or is otherwise accessible
by way of the radio access networks 16.

The mobile node includes transceiver circuitry, here including a receiver part 22
and a transmit part 24 that are operable to receive data communicated thereto on downlink
channels defined upon radio air interface and to transmit data upon uplink channels to a
radio access network through which the mobile node is communicating. When the mobile

node roams beyond the coverage area of the home network, the mobile node must
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communicate by way of another radio access network. While conventional schemes have
been utilized by which to select through which radio access network that communications
are to be effectuated, the conventional schemes generally rely on the use of preferred
roaming lists or otherwise do not take into account the packet communication capabilities
of the radio access network.

The mobile node includes apparatus 32 of an embodiment of the present invention.
The apparatus facilitates selection by the mobile node of a radio access network through
which to communicate when the mobile node roams beyond the home network coverage
area, or otherwise does not communicate by way of its home network.

The apparatus includes a storage element 34. The storage element that defines a
database 36 that forms a listing 1dentifying radio access networks together with their
respective communication capabilities. And, the apparatus includes a selector 42 that has
access to the database defined at the storage element. The selector is also coupled, here
represented by way of the line 44, to the receive part to receive indications of with which
radio access networks broadcast messages that are detected at the mobile node.
Indications of such messages are also provided to the storage element. The selector
operates to select with which of the available radio access networks that the mobile node
shall communicate. Indications provided to the selector on the line 44 inform the selector
of which radio access networks are potential networks through which the mobile node
might be able to communicate. And, access is made to the listings contained in the
database to determine 1f the communication capability of the available radio access
networks correspond to the requirements of the mobile node.

Here, when the mobile node provides, or i1s to provide a packet communication
service, the capacity of the radio access network to provide packet communication
connectivity 1s a significant selection criteria. Responsive to the accessed information, the
selector makes selection of the radio access network with which the mobile node shall
communicate and identifies the selection to the transmit part of the mobile node, here
represented by way of the line 48. And, connection procedures are commenced to
communicate by way of the selected radio access network.

For 1nstance, when the mobile node roams beyond the coverage area of its home
network 16-1 and into the coverage areas of the networks 16-2, 16-3, and 16-4, the mobile
node receives indications of its presence in the coverage areas of the three networks.

Indications are provided by way of the line 44 to the selector of the three networks 16-2,
9
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16-3, and 16-4. The selector accesses listings 1n the database 36 of the identities of the
corresponding networks. And, the network capabilities of the network listings are
identified. Responsive to the accessed information, the selector makes selection of with
which of the networks through which the mobile node shall communicate. Additionally,
when the mobile node 1s not currently a party to a communication session or in which a
communication session 1s not immediately anticipated, indications of the messages
broadcast by the networks are monitored and used to update the contents of the database
36. Current information relating to the communication capabilities of the networks listed
in the database 1s thereby better assured.

Figure 2 illustrates a message sequence diagram, shown generally at 62,
representative of the broadcast of messages by a radio access network, such as the radio
access network 16-2, during operation of the radio communication system 10 shown in
Figure 1. Here, messages are generated at the radio access network and broadcast,
indicated by the segments 44 and delivered to the mobile node 12. In the exemplary
implementation 1n which the radio access network that broadcasts the messages is
constructed generally in conformity with the GSM operating specification and provides for
GPRS (General Packet Radio Service), the message 1s broadcast by the network form
system 1nformation type 3 SI 3 rest octets that are coded to indicate GPRS capability.
Messages broadcast by networks operable pursuant to other operating specifications, such
as an IS-95 compliant CDMA operating specification or a UMTS operating specification
are structured analogously to the messages generated by a GSM/GPRS network.

Also, when the message 1s broadcast by a GSM/GPRS-complhiant, a mobile country
code (MCC) and a mobile network code (MNC) identifies the network. Values
representative of the country code and network code are contained in the messages
broadcast by the network.

As network upgrades are implemented at the radio access networks to improve
their communication capabilities, the messages broadcast by such networks indicate the
improved capability by 1dentifying the communication capabilities of such networks. For
instance, EDGE (Enhanced Data for GSM Evolution) capabilities are implementable to
upgrade GSM/GPRS networks. MSS, MMBS, and IM communication capabilities
represent analogous communication upgrades.

Figure 3 illustrates a representation of an exemplary database 36 embodied at the

mobile node 12 (shown in Figure 1) pursuant to an embodiment of the present invention.
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The database forms a plurality of listings 52 each identifying a separate network by a
network identifier 54. In the exemplary implementation in which the mobile node forms a
GSM/GPRS compliant device, the network 1dentifier 1s formed of a mobile country code
56 and a mobile network code 58. Communication capabilities of the listed network are
identified 1n the columns 62 and 64, here indicating whether voice services are available
and packet data services are available, respectively.

In one implementation, the database 1s initially provisioned with values forming an
initial database containing listings of selected radio access networks. GSM/GPRS/UMTS
are 1dentified by their mobile country codes and mobile network codes. Indexed together
therewith are the services available, 1.e., the communication capabilities, and the known
APNs that are reachable by way of the associated network.

Subsequent to selection, the mobile node registers and authenticates itself with the
selected network. Then, the mobile node requests and obtains a packet data service.
Thereafter, the mobile node communicates with the central database 20. The database 20
1s provided with the home network details of the home network of the mobile node and
indicates which network in which the mobile node is registered, i.e., the selected network,
together with an indication of what services are requested. The information is stored at the
database 20. If another user from the same home network has already registered by way
of the selected visited network, then only the services available by way of this selected
network shall be updated, 1f required. Dynamic updating of the database categories is also
permitted as incompatibilities between different implementations of a particular service
are 1dentified and as new generations of mobile networks are developed.

Figure 4 1llustrates a representation of an exemplary database 20. A listing 72
contains an identity of the network 74, a roaming network indication 76, and an indication
of the services available in the network in the column 78. Additional columns, for reasons
just-noted, are added, as needed.

And, with respect to the database 36, the initial provisioning, in one
implementation, forms an exact copy of the network database 20. In another
implementation, the database 36 is initially provisioned with an abridged or compressed
copy of the database 20. And, in one implementation, the database 36 is embodied on a
portable memory card, such as a subscriber identity module (SIM) or the like. Analogous
information 1s stored at the database if the mobile node is WLAN (Wireless Local Area
Network) capable.

11
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Maintenance of the central database 20 and dissemination of information stored
thereat is preferably effectuated without undue increase in network traffic load, while,
also, maintaining the database with up-to-date information. In one implementation, a
multi-level distribution approach is utilized. The approach makes use of the roaming
history of the mobile node, e.g., the countries i1n which the mobile node has been operated
and the frequency of non-home network operation, planned roaming operation of the
mobile node, e.g., identification of the countries and dates, etc.

Any of various loading and database updating procedures are carried out. For
instance, the initial provisioning 1s performed in advance of use of the mobile node.
Provisioning of a full or restricted set of central database information, depending upon the
frequency bands and technologies pursuant to which the mobile node 1s operable. If a
restricted set of data is initially provisioned, provisioning of information related to
additional countries is subsequently loadable at the database. And, pursuant to anticipated
trips, the database is selectively further provisioned. In one implementation, loading of
data based on a specific user request triggers a local check by the mobile node, indicating
any potential absence of networks in the selected countries, based on the desired APN and
the home network operator associated with the mobile node. Updating of the databases
with significant database changes, when the changes occur, i1s also permitted. For
instance, such changes include addition of a first network 1n a selected country that has the
desired APN or of potential elimination of the only network with the APN, based on the
home network operator of the mobile node.

Figure 5 illustrates a flow chart, shown generally at 82, representative of operation
of an embodiment of the present invention. Operations commence with the start block 84.
First, and as indicated by the block 86, the mobile node scans selected channels and finds
a country code identifying the country of the mobile node’s location. Then, and as
indicated by the block 88, database entries are selected for the 1dentified country code that
provide appropriate communication capabilities, here GPRS.

Thereafter, and as indicated by the decision block 92, a determination 1s made as to
whether GSM networks are available that are known to support the APN. If so, a yes
branch is taken to a flow chart 94, described below with respect to Figure 6. Otherwise,
the no branch is taken to the decision block 96. At the decision block 96, a determination
is made as to whether GPRS networks are available, known to support roaming only. If

so, the yes branch is taken to the flow chart 98, described below with respect to Figure 7.
12
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Otherwise, the no branch 1s taken to the decision block 100. At the decision block 96, a
determination 1s made as to whether GPRS networks are available, known to support
roaming only. If so, the yes branch is taken to the flow chart 98, described below with
respect to Figure 7. Otherwise, the no branch 1s taken to the decision block 100.

At the decision block 100, a determination 1s made as to whether GPRS networks
are available and if anything else 1s unknown. If yes, the yes branch is taken to the flow
chart 102, described below with respect to Figure 8. Otherwise, the no branch is taken to
the block 104. And, as indicated, GPRS to the desired APN 1s unavailable. Then, and as
indicated by the block 106, a voice network 1s chosen. And, as indicated by the block 108,
the APN 1s stored at the database indexed together with a network 1dentifier.

Figure 6 1llustrates the flow chart 94. First, a determination 1s made, indicated by
the decision block 112, as to whether any GPRS networks are left. If so, the yes branch is
taken back to the deciston block 96, shown 1n Figure 5. Otherwise, the no branch i1s taken
to the decision block 114. At the decision block 114, a determination is made as to
whether any GPRS networks are left on the preferred PLMN hist. If not, the no branch is
taken to the block 116 and a GPRS network 1s chosen at random from those not on a
preferred PLMN list. Conversely, the yes branch is taken to the block 118. At the block
118, the GPRS 1s chosen at random from those on the preferred PLMN list. Branches are
taken from both of the blocks 116 and 118 to the block 122 whereat the APN 1s activated.
Thereafter, a branch 1s taken to the decision block 124. At the decision block 124, a
determination 1s made as to whether the APN 1s working. If not, the no branch is taken
back to the decision block 112. Otherwise, the yes branch 1s taken back to the block 108,
shown 1n Figure 5.

Figure 7 illustrates the flow chart 98. The flow chart commences when the yes
branch 1s taken from the deciston block 96, shown in Figure 5. First, and as indicated by
the decision block 128, a determination 1s made as to whether any GPRS networks remain.
If not, the no branch 1s taken back to the decision block 98, shown in Figure 5. Otherwise,
the yes branch i1s taken to the decision block 132. At the decision block 132, a
determination 1s made as to whether any of the remaining GPRS networks are on the
preferred PLMN list. If not, the no branch 1s taken to the block 134. At the block 134, the
GPRS network 1s chosen at random from those not on the preferred PLMN list.
Conversely, 1f the yes branch i1s taken from the decision block, the GPRS network is
chosen at random, indicated by the block 136, from those on the preferred PLMN list.

13
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Branches from the blocks 134 and 136 extend to the block 138 whereat the APN is
activated. Then, and as indicated by the decision block 142, a determination is made as to
whether the APN 1s working. If not, the no branch is taken back to the decision block 128.
Otherwise, the yes branch is taken back to the block 108, shown in Figure 5.

Figure 8 illustrates the flow chart 102. The flow chart 102 commences when the
yes branch i1s taken from the decision block 100, shown in Figure 5.

First, and as indicated by the decision block 146, a determination is made as to
whether a GPRS network remains. If not, the no branch is taken back to the block 106,
shown 1n Figure 5. Otherwise, the yes branch is taken to the decision block 148 whereat a
determination 1s made as to whether any GPRS networks remain on the preferred PLMN
list. If not, the no branch is taken to the block 152 whereat the GPRS network is chosen at
random from those not on the preferred PLMN list. Otherwise, the yes branch is taken to
the block 154 whereat the GPRS network is chosen at random from those on the preferred
PLMN list.

Branches taken from the blocks 152 and 154 extend to the block 156 whereat the
APN 1s activated. Then a branch i1s taken to the decision block 158 whereat a
determination 1s made as to whether the APN is working. If not, the no branch is taken
back to the block 146. Otherwise, the yes branch 1s taken to the block 108, shown in
Figure 5.

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 a radio communication system having a mobile node selectably
operable at least to communicate packet data with a network part, the network part
comprised of a plurality of radio access networks, a first radio access network of the
plurality forming a home network associated with the mobile node, said apparatus for at
least facilitating selection of with which radio access network of the plurality of radio
access networks that the mobile node communicates, said apparatus comprising:

a storage element embodied at the mobile node, said storage element for storing
values defining a database, the database forming a listing identifying at least selected ones
of the plurality of radio access networks together with an indication associated therewith
of radio access network capability to provide packet data connectivity with the mobale
node to communicate packet data therewith, the listing formed of the database defined at
said storage element 1s dynamically updateable;

a detector embodied at the mobile node, said detector for detecting messages
delivered to the mobile node that are of values identifying the radio access network
capabilities of associated radio access networks of the selected ones of the radio access
networks and configured to selectably alter the indication of any radio access network
capability of any of the selected ones of the plurality of radio access networks of the
listing formed of the database defined at said database when a message 1s of values
identifying the radio access network capabilities to be different than identified in the
listing; and

a selector adapted to access the database defined at said storage element, said

selector configured to select through which of the radio access networks of the plurality of

radio access networks to communicate the packet data, selection made by said selector
responsive at least in part dependent upon the listing formed of the database defined at

said storage element and responsive to detections made by said detector.

2. The apparatus of claim 1 wherein the network part broadcasts the messages
delivered to the mobile node, and wherein said detector is further for selectably detecting

broadcasts of the messages by the network part.
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3. The apparatus of claim 2 wherein at least selected ones of the radio access
networks of the network part broadcast messages of the values identifying the capabilities,
a selected message broadcast by a selected radio access network containing values
identifying the radio access network capabilities of the selected radio access network from

which the message is broadcast said detector further for detecting the values contained 1n

the selected message.

4, The apparatus of claim 3 wherein the selected message broadcast by the selected
radio access network is further of values identifying the radio access network from which

the message 1s broadcast.

5. The apparatus of claim 4 wherein each radio access network of the plurality of
radio access networks is identified by an identification code and wherein the values
identifying the radio access network contained in the selected message comprises the

identification code.

0. The apparatus of claim 5 wherein the radio communication system comprises a
cellular communication system operable generally pursuant to a GSM (Global System for
Mobile communications) operating protocol that defines mobile country codes and mobile
network codes and wherein the values identifying the radio access network contained 1n
the selected message comprise a mobile country code and a mobile network code

associated with the radio access network from which the message 1s broadcast.

7. The apparatus of claim 3 wherein each radio access network of the at least selected

ones of the radio access networks broadcasts the messages upon broadcast channels of a
set of broadcast channels and wherein said detector further selectably scans the broadcast
channels of the set of broadcast channels to detect the broadcasts of the messages by the

selected ones of the radio access networks.

8. The apparatus of claim 6 wherein said detector is further coupled to said storage
element, said detector further for storing at least selected values that define the database at

said storage element.
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9. The apparatus of claim 8 wherein said detector further selectably removing values

from the database defined at said storage element.

10.  The apparatus of claim 8 wherein the database defined at said storage element
further indicates availability of the at least selected ones of the plurality of radio access

networks through which to communicate the packet data.

11.  The apparatus of any one of claims 1 to 10 wherein the mobile node 1s turther
selectably for communicating voice data and wherein the listing formed of the database
defined at said storage element further identifies the at least selected ones of the plurality
of radio access networks together with an indication associated therewith of radio access
network capability to provide voice data connectivity with the mobile node to

communicate voice data therewith.

12.  The apparatus of claim 11 wherein said selector is further selectably for selecting
through which of the radio access network of the plurality of radio access networks to

communicate the voice data.

13.  The apparatus of any one of claims 1 to 12 wherein the database forming the hsting
defined at said storage element is created by downloading thereto of a central database

diréctory, the database selectably updatable thereafter.

14. A method of communicating in a radio communication system having a mobile
node selectably operable at least to communicate packet data with a network part
comprised of a plurality of radio access networks, a first radio access network of the
plurality forming a home network associated with the mobile node, said method for at
least facilitating selection of with which radio access network of the plurality of radio
access networks that the mobile node communicates, said method comprising;:

storing values defining a database, the database forming a listing identifying at
least selected ones of the plurality of the radio access networks together with an indication
associated therewith of radio access network capability to provide packet data connectivity

with the mobile node to communicate packet data therewith; and
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detecting messages delivered to that mobile node that are of values identifying the
radio access network capabilities of associated radio access networks of the selected ones
of the radio access networks and selectably altering the indication of any radio access
network capability of any of the selected ones of the plurality of radio access networks of
the listing formed during said operation of storing when a message 1s of values identifying
the radio access network capabilities to be different than identified in the listing; and

selecting through which of the radio access networks of the plurality of radio
access networks to communicate the packet data, selection made during said operation of
selecting responsive at least in part dependent upon the listing formed of the database
defined during said operation of storing and responsive to detection made during said

operation of detecting and selectably altering.

15.  The method of claim 14 wherein said operation of detecting 1s further performed
subsequent to said operation of storing and wherein said operations of detecting and

storing are iteratively performed.

16.  The method of claim 14 further comprising the operation, prior to said operation of

detecting, of sending the messages to the mobile node.

17.  The method of claim 14 wherein the messages detected during said operation of
detecting are sent to the mobile node by selected radio access networks and wherein

values contained in the messages are selectably stored during said operation of storing.

18.  The method of claim 19 wherein the messages detected during said operation of

detecting identify the radio access network capabilities of associated radio access networks

of the selected radio access networks.
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