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Title

Dynamic control of network selection

Field

The present invention relates to dynamic control of network selection. More

specifically, the present invention exemplarily relates to measures

(including methods, apparatuses and computer program products) for

realizing dynamic control of network selection.

Background

The present specification generally relates to dynamic control, from network

side, of network selection by terminals connecting to the network.

I n network deployments like Long Term Evolution (LTE) or LTE-Advanced

networks, in order to enable efficient offloading of traffic from the main

radio link to e.g. Wi-Fi networks (Wi-Fi offloading), operators prefer having

some degree of control over the terminal's (e.g. user equipment (UE)) Wi-Fi

usage. All current major smart phone platforms (iOS, Android and Windows

Phone) work such that, when a detected Wi-Fi network is known by the

device (that is, a user or a provisioning server has configured certain Wi-Fi

network details so that the UE can connect to that Wi-Fi network), the UE

automatically connects to that Wi-Fi.

I n such scenario, which Wi-Fi network is used by the UE can be only

influenced by the operator (the network) by affecting which Wi-Fi networks

are known by the UE.



Besides proprietary solutions to handle the above mentioned requirements

of the operator/network, which are deployed only in very small scale, the

Third Generation Partnership Project (3GPP) Access Network Discovery and

Selection Function (ANDSF) provides standardized functionality which may

handle the scenario described above. Namely, ANDSF server and UE client

functionality is defined. ANDSF relies on an Open Mobile Alliance (OMA)

device management (DM) framework for ANDSF information exchange

between the server (i.e. the ANDSF Server) and client (i.e. the UE).

According to 3GPP specifications, ANDSF provides inter-system mobility

policy (ISMP), Discovery Information as well as inter-system routing policy

(ISRP), which are described below.

ISMP can be used to prioritize Wi-Fi networks over each other and also over

3GPP networks. ISMP is used when the UE does not support simultaneous

3GPP and Wi-Fi radio usage. An example of prioritized ISMP would be Wi-Fi

with service set identifier (SSID)=Operator_A having highest priority

followed by any Wi-Fi available, with 3GPP radio accesses having the lowest

priority. Following this policy, the UE would connect t o the network access

of available network accesses having the highest priority according to the

policy. ISMP was introduced in 3GPP Release 8 .

Discovery Information can be used to tell the UEs where certain Wi-Fi

networks are available. Each Wi-Fi network may be associated with a

location area identifier that can be based e.g. on 3GPP identifiers (location

area code (LAC), tracking area code (TAC) and/or cell identities (ID), etc.)

to allow the device to optimize Wi-Fi scanning. Also, it is possible to

configure Wi-Fi access details, like used extensible authentication protocol

(EAP) methods and their respective credentials or pre-shared key (PSK) for

certain Wi-Fi network. I n practice, Discovery Information can be used t o

make Wi-Fi networks "known" to the UEs. That is, a UE is able connect to



the identified Wi-Fi networks after receiving respective Discovery

Information.

ISRP can be used to prioritize radio accesses for specific applications.

Applications are identified with internet protocol (IP) 5-tuples, e.g. with I P

addresses, I P protocol and I P protocol port numbers. With Rel-11, it is also

possible to identify traffic with fully qualified domain network (FQDN) or

with operating system (OS)-specific Application ID. With ISRP, it is assumed

that the device (i.e. UE) can use both 3GPP and Wi-Fi radio accesses

simultaneously. An example of prioritized ISRP would be for YouTube traffic

(identified application) Wi-Fi with SSID=Operator_A having highest priority

followed by any Wi-Fi available, with 3GPP radio accesses having the lowest

priority. Following this policy, the UE would use for the identified application

the network access of available network accesses having the highest priority

according t o the policy.

Just to be complete, ANDSF management object (MO) can be used to

convey location information of the UE to the ANDSF server during ANDSF

session.

It is to be noted that ANDSF server and client implementations may support

any combination of the above described ANDSF functionality.

It is further t o be noted that ANDSF is not very suitable for real-time

operations due to its dependency on the OMA DM framework.

I n particular, setting up an ANDSF session can take several seconds.

Further the transfer between the server and client of the actual ANDSF

information may cause a further delay. Thus, the basic use model for

ANDSF is such that the ANDSF information (ISMP, Discovery Information,

ISRP) is provisioned to the UE, and then UE uses the same set of

information for a certain period of time. Such period may for example be



one week. Consequently, the actual ANDSF information can be considered

as being static, which does not support a dynamic control.

Hence, the problem arises if UE only supports ANDSF Discovery Information

and no ANDSF policies (neither ISMP nor ISRP). I n such case a 3GPP

operator can influence UE's Wi-Fi network selection by affecting which Wi-Fi

networks are known by the UE, i.e. by the Discovery Information. Due to

the static character of ANDSF information, the operator has almost no tools

to affect in suitable time (i.e. nearly real time) which Wi-Fi networks can be

selected by UEs. Such tools (kind of dynamic ANDSF) are needed to react in

reasonable time to e.g. changing load conditions.

Hence, there is a need to provide the dynamic control of network selection.

Summary

Various exemplary embodiments of the present invention aim at addressing

at least part of the above issues and/or problems and drawbacks.

Various aspects of exemplary embodiments of the present invention are set

out in the appended claims.

According to an exemplary aspect of the present invention, there is

provided a method comprising receiving a network list, said network list

comprising at least one network discovery element, each of said at least

one network discovery elements represents a particular network and

comprises at least connection information for connecting to said network

and a category assigned to said network, receiving a control signaling

comprising at least one desired category, and selecting said network based

on said at least one desired category and the category assigned to said

network.



According to an exemplary aspect of the present invention, there is

provided a method comprising transmitting a network list, said network list

comprising at least one network discovery element, each of said at least

one network discovery elements represents a particular network and

comprises at least connection information for connecting to said network

and a category assigned to said network, determining at least one desired

category, and transmitting a control signaling comprising said at least one

desired category.

According to an exemplary aspect of the present invention, there is

provided an apparatus comprising a connection controller configured to

receive a network list, said network list comprising at least one network

discovery element, each of said at least one network discovery elements

represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network, and t o receive a control signaling comprising at least one desired

category, and a control module configured to select said network based on

said at least one desired category and the category assigned to said

network.

According to an exemplary aspect of the present invention, there is

provided an apparatus comprising a connection controller configured to

transmit a network list, said network list comprising at least one network

discovery element, each of said at least one network discovery elements

represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network, and a control module configured to determine at least one desired

category, wherein said connection controller is further configured to

transmit a control signaling comprising said at least one desired category.

According to an exemplary aspect of the present invention, there is

provided a computer program product comprising computer-executable

computer program code which, when the program is run on a computer



(e.g. a computer of an apparatus according to any one of the

aforementioned apparatus-related exemplary aspects of the present

invention), is configured to cause the computer to carry out the method

according to any one of the aforementioned method-related exemplary

aspects of the present invention.

Such computer program product may comprise (or be embodied) a

(tangible) computer-readable (storage) medium or the like on which the

computer-executable computer program code is stored, and/or the program

may be directly loadable into an internal memory of the computer or a

processor thereof.

Any one of the above aspects enables an efficient dynamic control, from

3GPP network side (operator), of network selection by terminals connecting

to the network. That is, which networks are "known" by UEs can be

influenced dynamically by the operator, such that it can be reacted in

reasonable time to e.g. changing load conditions. Further, none of the

above aspects interferes with the logic of Wi-Fi network selection

implemented in the current smart phones, and is fully backwards

compatible. I n particular, devices not supporting it just stores and uses the

Discovery Information as currently defined in ANDSF specifications.

By way of exemplary embodiments of the present invention, there is

provided dynamic control of network selection. More specifically, by way of

exemplary embodiments of the present invention, there are provided

measures and mechanisms for realizing dynamic control of network

selection.

Thus, improvement is achieved by methods, apparatuses and computer

program products enabling/realizing dynamic control of network selection.

Brief description of the drawings



I n the following, the present invention will be described in greater detail by

way of non-limiting examples with reference to the accompanying drawings,

in which

Figure 1 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,

Figure 2 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention,

Figure 3 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention,

Figure 4 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention,

Figure 5 shows a schematic diagram illustrating an extension of Discovery

Information according to exemplary embodiments of the present invention,

and

Figure 6 is a block diagram alternatively illustrating apparatuses according

to exemplary embodiments of the present invention.

Detailed description of drawings and embodiments of the present invention

The present invention is described herein with reference to particular non-

limiting examples and to what are presently considered t o be conceivable

embodiments of the present invention. A person skilled in the art will

appreciate that the invention is by no means limited to these examples, and

may be more broadly applied.

It is to be noted that the following description of the present invention and

its embodiments mainly refers to specifications being used as non-limiting



examples for certain exemplary network configurations and deployments.

Namely, the present invention and its embodiments are mainly described in

relation to 3GPP specifications being used as non-limiting examples for

certain exemplary network configurations and deployments. I n particular,

LTE and LTE-Advanced network deployment is used as a non-limiting

example for the applicability of thus described exemplary embodiments. As

such, the description of exemplary embodiments given herein specifically

refers to terminology which is directly related thereto. Such terminology is

only used in the context of the presented non-limiting examples, and does

naturally not limit the invention in any way. Rather, any other

communication or communication related system deployment, etc. may also

be utilized as long as compliant with the features described herein.

I n particular, the present invention and its embodiments may be applicable

in any network compound in which terminals can connect besides t o 3GPP

radio accesses also to Wi-Fi radio accesses (simultaneously or exclusively).

Hereinafter, various embodiments and implementations of the present

invention and its aspects or embodiments are described using several

variants and/or alternatives. It is generally noted that, according to certain

needs and constraints, all of the described variants and/or alternatives may

be provided alone or in any conceivable combination (also including

combinations of individual features of the various variants and/or

alternatives).

According to exemplary embodiments of the present invention, in general

terms, there are provided measures and mechanisms for

(enabling/realizing) dynamic control of network selection.

To enable such dynamic control of network selection, the following principle

is to be extended: if the operator wants the UE t o use certain Wi-Fi

network, the certain Wi-Fi network is to be made known to the UE.

Additionally, if some Wi-Fi network should not be used anymore by the UE,



this Wi-Fi network should be stopped from being known by the UE. That is,

this Wi-Fi network is to be removed from a UE's internal "known Wi-Fi

networks" database.

I n order to achieve such extension, according to exemplary embodiments of

the present invention ANDSF usage is made dynamic also for devices

supporting only Discovery Information. At that, according to exemplary

embodiments of the present invention usage of Discoverylnformation in

ANDSF is extended.

Figure 1 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention.

As shown in Figure 1, according to exemplary embodiments of the present

invention, the apparatus is a terminal 10 comprising a connection controller

11 and a control module 12. The connection controller 11 receives a

network list, said network list comprising at least one network discovery

element, each of said at least one network discovery elements represents a

particular network and comprises at least connection information for

connecting to said network and a category assigned t o said network. I n

other words, the UE is provided with all Discoverylnformation nodes that

are configured for the subscriber by the 3GPP operator (home public land

mobile network (HPLMN) or visited public land mobile network (VPLMN)).

Further, the connection controller 11 receives a control signaling comprising

at least one desired category. I n other words, it is indicated to the UE which

parts of the Discoverylnformation are to be considered, i.e. to be applied.

Such indication may be performed using out-of-band mechanism (from

ANDSF point of view), i.e. on a channel different from the channel providing

the actual ANDSF information, and is done by means of "categories". A

category itself does not have to have a meaning for the subscriber. The

service provider has to be able to identify a category or categories to the UE

and UE shall then select that or those categories. Such out-of-band



mechanism is preferably a broadcast service like Cell Broadcast Service or

System Information broadcast (or possibly a multicast service). After UE

has downloaded all Discoverylnformation nodes from the server, i.e. after

UE has received the network list, the UE listens a defined out-of-band

mechanism, e.g. Cell Broadcast Service, in order to receive the control

signaling comprising at least one desired category.

The control module 12 selects said network based on said at least one

desired category and the category assigned to said network.

According to further exemplary embodiments of the present invention, the

control module 12 adds, upon receipt of said control signaling, a network

discovery element not existing in a desired network list from said network

list to said desired network list, if the category comprised by said network

element corresponds to said at least one desired category, and further

removes, upon receipt of said control signaling, a network discovery

element from said desired network list, if the category comprised by said

network discovery element does not correspond to said at least one desired

category.

I n other words, when the UE notices there is a new "category" or set of

categories identified with the out-of-band mechanism, the UE performs the

following steps:

1 . UE reads the contents of the earlier-provisioned ANDSF MO

Discoverylnformation nodes tagged with the newly noticed "category" or a

category of the newly noticed set of categories from its memory and adds

corresponding information about the identified Wi-Fi networks into its

internal database of known Wi-Fi networks (here it is assumed that ANDSF

MO stored into UE's memory and UE's internal database of known Wi-Fi

networks are distinct internal databases), and

2 . UE removes the Wi-Fi networks tagged with other "category" than just

received via out-of-band mechanism from its internal database of known

Wi-Fi networks.



According t o still further exemplary embodiments of the present invention,

the connection controller 11 may connect t o at least one network

represented by a network discovery element in said desired network list.

It is to be noted that according t o exemplary embodiments of the present

invention the connection information comprises at least one of a network

type of said network, information for identification of said network, and

optionally configuration information for enabling access to said network.

It is to be noted that according t o exemplary embodiments of the present

invention the control signaling comprises a name of one desired category,

or the control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories, or the control signaling

comprises a bit string, wherein each bit position of the bit string is assigned

to a certain desired category.

The apparatus as shown in Figure 1 may be operable as or at a terminal,

user equipment, mobile station or modem, and may be operable in at least

one of a 3GPP cellular system (e.g. 2G, 3G, LTE or a LTE-A cellular system).

Further, the network discovery element may be an access network

discovery and selection function ANDSF Discoverylnformation node, the

network may be a Wi-Fi network, the control signaling is preferably a

broadcast service like cell broadcast service or system information

broadcast, and the configuration information for enabling access may be an

extensible authentication protocol EAP method and/or a pre-shared key

PSK.

Figure 2 is a block diagram illustrating an apparatus according to exemplary

embodiments of the present invention.



As shown in Figure 2, according to exemplary embodiments of the present

invention, the apparatus is a network node 20 (e.g. an ANDSF Server)

comprising a connection controller 2 1 and a control module 22. The

connection controller 21 transmits a network list, said network list

comprising at least one network discovery element, each of said at least

one network discovery elements represents a particular network and

comprises at least connection information for connecting to said network

and a category assigned to said network. I n other words, when a UE

contacts the ANDSF server, the server provides the UE with all

Discoverylnformation nodes that are configured for the UE. It is to be noted

that within the ANDSF session, the server checks what information is

applicable for the UE based on various criteria, e.g. subscription and

UE_Location. Applied criteria are, however, server and/or UE

implementation-dependant. Hence, Discoverylnformation can also be

subscriber-specific. Alternatively, if the operator wishes to limit the amount

of nodes based on a geographical area and UE's location, only those nodes

that are applicable to the defined geographical area are provided to the UE,

e.g. for a single city or a state or a certain region.

The control module 22 determines at least one desired category. This

applies to the operators possibility to control which of the possible networks

the UE is allowed to connect to. At that, the determination corresponds to

the decision of the (operator of the) 3GPP network based on e.g. changing

load conditions.

Further, the connection controller 21 transmits a control signaling

comprising said at least one desired category. Such transmission may be

performed by means of out-of-band mechanism (from ANDSF point of

view), i.e. on a channel different from the channel providing the actual

ANDSF information, and is done by means of "categories". The out-of-band

mechanism may preferably be a broadcast service like Cell Broadcast

Service or System Information broadcast, both broadcasted by a 3GPP cell.



It is to be noted that according to exemplary embodiments of the present

invention each of the at least one desired categories is indicative a

particular network to be used.

It is further to be noted that according to exemplary embodiments of the

present invention the connection information comprises at least one of a

network type of the network, information for identification of said network,

and (optionally) configuration information for enabling access to said

network.

It is further to be noted that according to exemplary embodiments of the

present invention the control signaling comprises an indication of one

desired category. I n other words, when the ANDSF server sends

Discoverylnformation, the server allocates its own name to each node

marked as Χ' in ANDSF MO. According to exemplary embodiments of the

present invention, specific naming convention is used to group the

Discoverylnformation instances (instances of ANDSF/Discovery-

Information/<X> nodes). Namely, the name of the node may consist of

"category" and a unique name within the category. "Categories" need t o be

agreed to some pre-defined values, e.g. LowLoad, MediumLoad, HighLoad,

etc. For example, the server could allocate names ANDSF/Discovery-

Information/LowLoad_l, ANDSF/DiscoveryInformation/LowLoad_2 and

ANDSF/DiscoveryInformation/MediumLoad_l for three different instances of

ANDSF/DiscoveryInformation/<X> nodes. Such approach does not

necessarily require ANDSF MO modification in standardization. Any naming

convention can be used as long as both UE and server apply to it.

Instead of relying on naming of ANDSF/DiscoveryInformation/<X> nodes in

a specific way, according to exemplary embodiments of the present

invention the "category" is identified in ANDSF MO structure. At that, a new

leaf is to be added into ANDSF MO, as illustrated in Figure 5 . As shown in

Figure 5, according to exemplary embodiments of the present invention, the

new leaf "Category" framed by a dashed rectangle is added to the node



structure. It is to be noted that this approach would require specification

change in 3GPP. I n particular, ANDSF MO specification is to be adapted.

Alternatively, according to exemplary embodiments of the present invention

the control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories. In other words, instead of

identifying a specific "category" with its name, it is also possible to use

regular expressions to identify more than one category at a time. In

particular if there are exemplary different categories with names starting

with letter out-of-band mechanism could contain (using the asterisk

as a wildcard) as the information for category identification, identifying

all categories with first letter being

Alternatively, according to exemplary embodiments of the present invention

the control signaling comprises a bit string, wherein each bit position of said

bit string is assigned to a certain desired category. That is, each category

may be identified by a certain bit position in a bit string. Consequently, the

control signaling may comprise an integer (i.e. another bit string) serving as

a bit mask for designating desired categories. With such designating bit

mask either one or a plurality of desired categories can be designated. It is

to be noted that the bit string may be transmitted as a binary string or as a

corresponding decimal, octal or hexadecimal (etc.) value.

I n other words, each category is associated with a bitmask value. For

example first category is "l_PreferredWLANs" and a second category is

"2_SecondaryWLANs". Accordingly, the bitmask value 00000001 ( 1 in

decimal) is associated with the first category, and 00000010 (2 in decimal)

is associated with the second category. As an exemplary case the operator

intends to change the set of networks to which to UE shall connect, e.g.

when there is congestion in cellular, and the operator wants to take all Wi-Fi

networks into use, i.e. both the first and second category. The broadcast

mechanism would in this case just send the value 00000011 (3 in decimal)

to indicate both Wi-Fi categories.



As a modification thereof, instead of putting each Wi-Fi network into only

one category, a Wi-Fi network may also be put into more than one

category, such that one Wi-Fi network can be chosen by more than one

categories. That is, Discoverylnformation indicates t o what categories the

single Wi-Fi network belongs to. For example, the first Wi-Fi network

belongs to two categories and this could be identified with name

"l_2_PreferredWLANs", and the second Wi-Fi network only belongs to the

second category which could be identified with "2_SecondaryWLANs". I n

this case, out-of-band broadcast mechanism indicates the active category,

e.g. "2". UE then applies all Discoverylnformation nodes that belong to that

category "2".

The apparatus as shown in Figure 2 may be operable as or at a network

node of a cellular system or access network discovery and selection function

ANDSF serve. The apparatus as shown in Figure 2 may be operable in at

least one of a 3GPP cellular system.

Figure 3 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention.

As shown in Figure 3, a procedure according to exemplary embodiments of

the present invention comprises an operation of receiving a network list,

said network list comprising at least one network discovery element, each

of said at least one network discovery elements represents a particular

network and comprises at least connection information for connecting to

said network and a category assigned to said network, an operation of

receiving a control signaling comprising at least one desired category, and

an operation of selecting said network based on said at least one desired

category and the category assigned to said network.



According to a variation of the procedure shown in Figure 3, exemplary

details of the selecting operation are given, which are inherently

independent from each other as such.

Such exemplary selecting operation according to exemplary embodiments of

the present invention may comprise an operation of adding, upon receipt of

said control signaling, a network discovery element not existing in a desired

network list from said network list to said desired network list, if the

category comprised by said network element corresponds to said at least

one desired category, and an operation of removing, upon receipt of said

control signaling, a network discovery element from said desired network

list, if the category comprised by said network discovery element does not

correspond to said at least one desired category.

According to a variation of the procedure shown in Figure 3, exemplary

details of the selecting operation are given, which are inherently

independent from each other as such.

Such exemplary selecting operation according to exemplary embodiments of

the present invention may comprise an operation of connecting to at least

one network represented by a network discovery element in said desired

network list.

According to exemplary embodiments of the present invention, the

connection information comprises at least one of a network type of the

network, information for identification of said network, and configuration

information for enabling access to said network.

According to further exemplary embodiments of the present invention, the

control signaling comprises a name of one desired category.



According t o still further exemplary embodiments of the present invention,

the control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories.

According to still further exemplary embodiments of the present invention

the control signaling comprises a bit string, wherein each bit position of said

bit string is assigned to a certain desired category.

Figure 4 is a schematic diagram of a procedure according to exemplary

embodiments of the present invention.

As shown in Figure 4, a procedure according to exemplary embodiments of

the present invention comprises an operation of transmitting a network list,

said network list comprising at least one network discovery element, each

of said at least one network discovery elements represents a particular

network and comprises at least connection information for connecting to

said network and a category assigned to said network, an operation of

determining at least one desired category, and an operation of transmitting

a control signaling comprising said at least one desired category.

According t o further exemplary embodiments of the present invention, each

of the at least one desired categories is indicative of a particular network to

be used.

According t o still further exemplary embodiments of the present invention,

the connection information comprises at least one of a network type of the

network, information for identification of said network, and configuration

information for enabling access to said network.

According t o still further exemplary embodiments of the present invention,

the control signaling comprises a name of one desired category.



According t o still further exemplary embodiments of the present invention,

the control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories.

According to still further exemplary embodiments of the present invention

the control signaling comprises a bit string, wherein each bit position of said

bit string is assigned to a certain desired category.

The above proposed mechanisms according to exemplary embodiments of

the present invention provide the (operator of the) 3GPP network with the

opportunity to influence dynamically which networks are automatically

accessible (i.e. "known") by UEs assigned t o the 3GPP network. Unlike with

ANDSF policies (ISMP or ISRP), Discoverylnformation does not explicitly

indicate what networks should be used e.g. in priority order. Instead, the

identified networks are only made "known" to the devices. Such approach

does not interfere with the logic of Wi-Fi network selection implemented in

the current smart phones (iOS, Android, Windows Phone, and others), thus

making it easier t o implement ANDSF functionality for the device vendors.

Further, since implementing ANDSF policies (ISMP, ISRP) would mean

giving up the Wi-Fi network selection logic from the device manufacturer t o

the network/operator, such implementation is not always intended. The

mechanisms according to exemplary embodiments of the present invention

perfectly balance between device vendors' and operators' desire for

controlling Wi-Fi network selection. Namely, for the operator, a dynamic

tool for influencing which Wi-Fi networks shall be used in certain

circumstances by making only the desired Wi-Fi networks "known" to the

UEs can be provided, while the UEs' still hold the final decision about the

Wi-Fi network selection.

The above-described procedures and functions may be implemented by

respective functional elements, processors, or the like, as described below.



I n the foregoing exemplary description of the network entities, only the

units that are relevant for understanding the principles of the invention

have been described using functional blocks. The network entities may

comprise further units that are necessary for its respective operation.

However, a description of these units is omitted in this specification. The

arrangement of the functional blocks of the devices is not construed to limit

the invention, and the functions may be performed by one block or further

split into sub-blocks.

When in the foregoing description it is stated that the apparatus, i.e.

network entity (or some other means) is configured to perform some

function, this is to be construed to be equivalent to a description stating

that a (i.e. at least one) processor or corresponding circuitry, potentially in

cooperation with computer program code stored in the memory of the

respective apparatus, is configured to cause the apparatus to perform at

least the thus mentioned function. Also, such function is to be construed to

be equivalently implementable by specifically configured circuitry or means

for performing the respective function (i.e. the expression "unit configured

to" is construed to be equivalent to an expression such as "means for").

In Figure 6, an alternative illustration of apparatuses according to

exemplary embodiments of the present invention is depicted. As indicated

in Figure 6, according to exemplary embodiments of the present invention,

the apparatus (terminal) 10' (corresponding to the UE 10) comprises a

processor 15, a memory 16 and an interface 17, which are connected by a

bus 18 or the like. Further, according to exemplary embodiments of the

present invention, the apparatus (network node) 20' (corresponding to the

ANDSF Server 20) comprises a processor 25, a memory 26 and an interface

27, which are connected by a bus 28 or the like, and the apparatuses may

be connected via link 60, respectively.

The processor 15/25 and/or the interface 17/27 may also include a modem

or the like to facilitate communication over a (hardwire or wireless) link,

respectively. The interface 17/27 may include a suitable transceiver coupled



to one or more antennas or communication means for (hardwire or

wireless) communications with the linked or connected device(s),

respectively. The interface 17/27 is generally configured to communicate

with at least one other apparatus, i.e. the interface thereof.

The memory 16/26 may store respective programs assumed to include

program instructions or computer program code that, when executed by the

respective processor, enables the respective electronic device or apparatus

to operate in accordance with the exemplary embodiments of the present

invention.

I n general terms, the respective devices/apparatuses (and/or parts thereof)

may represent means for performing respective operations and/or

exhibiting respective functionalities, and/or the respective devices (and/or

parts thereof) may have functions for performing respective operations

and/or exhibiting respective functionalities.

When in the subsequent description it is stated that the processor (or some

other means) is configured to perform some function, this is to be construed

to be equivalent to a description stating that at least one processor,

potentially in cooperation with computer program code stored in the

memory of the respective apparatus, is configured to cause the apparatus

to perform at least the thus mentioned function. Also, such function is to be

construed to be equivalently implementable by specifically configured

means for performing the respective function (i.e. the expression "processor

configured to [cause the apparatus to] perform xxx-ing" is construed to be

equivalent to an expression such as "means for xxx-ing").

According to exemplary embodiments of the present invention, an

apparatus representing the terminal 10 comprises at least one processor

15, at least one memory 16 including computer program code, and at least

one interface 17 configured for communication with at least another

apparatus. The processor (i.e. the at least one processor 15, with the at

least one memory 16 and the computer program code) is configured to



perform receiving a network list, said network list comprising at least one

network discovery element, each of said at least one network discovery

elements represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network (thus the apparatus comprising corresponding means for

receiving), to perform receiving a control signaling comprising at least one

desired category, and to perform selecting said network based on said at

least one desired category and the category assigned t o said network (thus

the apparatus comprising corresponding means for selecting).

According to exemplary embodiments of the present invention, an

apparatus representing the network node 20 comprises at least one

processor 25, at least one memory 26 including computer program code,

and at least one interface 27 configured for communication with at least

another apparatus. The processor (i.e. the at least one processor 25, with

the at least one memory 26 and the computer program code) is configured

to perform transmitting a network list, said network list comprising at least

one network discovery element, each of said at least one network discovery

elements represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network (thus the apparatus comprising corresponding means for

transmitting), to perform determining at least one desired category (thus

the apparatus comprising corresponding means for determining), and to

perform transmitting a control signaling comprising said at least one desired

category.

For further details regarding the operability/functionality of the individual

apparatuses, reference is made to the above description in connection with

any one of Figures 1 to 5, respectively.

For the purpose of the present invention as described herein above, it

should be noted that



- method steps likely to be implemented as software code portions and

being run using a processor at a network server or network entity (as

examples of devices, apparatuses and/or modules thereof, or as examples

of entities including apparatuses and/or modules therefore), are software

code independent and can be specified using any known or future developed

programming language as long as the functionality defined by the method

steps is preserved;

- generally, any method step is suitable to be implemented as software or

by hardware without changing the idea of the embodiments and its

modification in terms of the functionality implemented;

- method steps and/or devices, units or means likely to be implemented as

hardware components at the above-defined apparatuses, or any module(s)

thereof, (e.g., devices carrying out the functions of the apparatuses

according to the embodiments as described above) are hardware

independent and can be implemented using any known or future developed

hardware technology or any hybrids of these, such as MOS (Metal Oxide

Semiconductor), CMOS (Complementary MOS), BiMOS (Bipolar MOS),

BiCMOS (Bipolar CMOS), ECL (Emitter Coupled Logic), TTL (Transistor-

Transistor Logic), etc., using for example ASIC (Application Specific IC

(Integrated Circuit)) components, FPGA (Field-programmable Gate Arrays)

components, CPLD (Complex Programmable Logic Device) components or

DSP (Digital Signal Processor) components;

- devices, units or means (e.g. the above-defined network entity or network

register, or any one of their respective units/means) can be implemented as

individual devices, units or means, but this does not exclude that they are

implemented in a distributed fashion throughout the system, as long as the

functionality of the device, unit or means is preserved;

- an apparatus like the user equipment and the network entity /network

register may be represented by a semiconductor chip, a chipset, or a

(hardware) module comprising such chip or chipset; this, however, does not

exclude the possibility that a functionality of an apparatus or module,

instead of being hardware implemented, be implemented as software in a

(software) module such as a computer program or a computer program



product comprising executable software code portions for execution/being

run on a processor;

- a device may be regarded as an apparatus or as an assembly of more

than one apparatus, whether functionally in cooperation with each other or

functionally independently of each other but in a same device housing, for

example.

I n general, it is to be noted that respective functional blocks or elements

according to above-described aspects can be implemented by any known

means, either in hardware and/or software, respectively, if it is only

adapted to perform the described functions of the respective parts. The

mentioned method steps can be realized in individual functional blocks or by

individual devices, or one or more of the method steps can be realized in a

single functional block or by a single device.

Generally, any method step is suitable to be implemented as software or by

hardware without changing the idea of the present invention. Devices and

means can be implemented as individual devices, but this does not exclude

that they are implemented in a distributed fashion throughout the system,

as long as the functionality of the device is preserved. Such and similar

principles are to be considered as known to a skilled person.

Software in the sense of the present description comprises software code as

such comprising code means or portions or a computer program or a

computer program product for performing the respective functions, as well

as software (or a computer program or a computer program product)

embodied on a tangible medium such as a computer-readable (storage)

medium having stored thereon a respective data structure or code

means/portions or embodied in a signal or in a chip, potentially during

processing thereof.

The present invention also covers any conceivable combination of method

steps and operations described above, and any conceivable combination of



nodes, apparatuses, modules or elements described above, as long as the

above-described concepts of methodology and structural arrangement are

applicable.

I n view of the above, there are provided measures for dynamic control of

network selection. Such measures exemplarily comprise receiving a network

list, said network list comprising at least one network discovery element,

each of said at least one network discovery elements represents a particular

network and comprises at least connection information for connecting to

said network and a category assigned to said network, receiving a control

signaling comprising at least one desired category, and selecting said

network based on said at least one desired category and the category

assigned t o said network.

Even though the invention is described above with reference to the

examples according to the accompanying drawings, it is to be understood

that the invention is not restricted thereto. Rather, it is apparent to those

skilled in the art that the present invention can be modified in many ways

without departing from the scope of the inventive idea as disclosed herein.

List of acronyms and abbreviations

3GPP Third Generation Partnership Project

ANDSF Access Network Discovery and Selection Function

DM device management

EAP extensible authentication protocol

FQDN fully qualified domain name

HPLMN home public land mobile network

I D identity

I P internet protocol

ISMP inter-system mobility policy

ISRP inter-system routing policy

LAC location area code



LTE Long Term Evolution

MO management object

OMA Open Mobile Alliance

OS operating system

PSK pre- shared key

SSID service set identifier

TAC tracking area code

TS technical specification

UE user equipment

VPLMN visited public land mobile network



Claims

1 . A method comprising

receiving a network list, said network list comprising at least one

network discovery element, each of said at least one network discovery

elements represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network;

receiving a control signaling comprising at least one desired category;

and

selecting said network based on said at least one desired category

and the category assigned to said network.

2 . The method according to claim 1, wherein, in relation to said selecting,

said method further comprises

adding, upon receipt of said control signaling, a network discovery

element not existing in a desired network list from said network list to said

desired network list, if the category comprised by said network element

corresponds to said at least one desired category; and

removing, upon receipt of said control signaling, a network discovery

element from said desired network list, if the category comprised by said

network discovery element does not correspond to said at least one desired

category.

3 . The method according to claim 2, wherein, in relation to said selecting,

said method further comprises

connecting to at least one network represented by a network

discovery element in said desired network list.

4 . The method according to any of claims 1 to 3, wherein

said connection information comprises at least one of a network type

of said network, information for identification of said network, and

configuration information for enabling access to said network.



5 . The method according to any of claims 1 to 4, wherein

said control signaling comprises a name of one desired category; or

said control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories; or

said control signaling comprises a bit string, wherein each bit position

of said bit string is assigned t o a certain desired category.

6 . The method according to any of claims 1 to 5, wherein

the method is operable at or by a terminal, user equipment, mobile

station or modem, and/or

the method is operable in at least one of a 3GPP cellular system,

and/or

said network discovery element is an access network discovery and

selection function ANDSF Discoverylnformation node; and/or

said network is a Wi-Fi network; and/or

said control signaling is a broadcast service; and/or

said configuration information for enabling access is an extensible

authentication protocol EAP method and/or a pre-shared key PSK.

7 . A method comprising

transmitting a network list, said network list comprising at least one

network discovery element, each of said at least one network discovery

elements represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network;

determining at least one desired category; and

transmitting a control signaling comprising said at least one desired

category.

8 . The method according to claim 7, wherein

each of said at least one desired categories is indicative of a

particular network t o be used.



9 . The method according to claim 7 or 8, wherein

said connection information comprises at least one of a network type

of said network, information for identification of said network, and

configuration information for enabling access to said network.

10. The method according to any of claims 7 to 9, wherein

said control signaling comprises a name of one desired category; or

said control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories;

said control signaling comprises a bit string, wherein each bit position

of said bit string is assigned t o a certain desired category.

11. The method according to any of claims 7 to 10, wherein

the method is operable at or by a network node of a cellular system

or access network discovery and selection function ANDSF server, and/or

the method is operable in at least one of a 3GPP cellular system,

and/or

said network discovery element is an access network discovery and

selection function ANDSF Discoverylnformation node; and/or

said network is a Wi-Fi network; and/or

said control signaling is a broadcast service; and/or

said configuration information for enabling access is an extensible

authentication protocol EAP method and/or a pre-shared key PSK.

12. An apparatus comprising

a connection controller configured t o

receive a network list, said network list comprising at least one

network discovery element, each of said at least one network discovery

elements represents a particular network and comprises at least connection

information for connecting to said network and a category assigned t o said

network; and to



receive a control signaling comprising at least one desired category;

and

a control module configured to select said network based on said at

least one desired category and the category assigned t o said network.

13. The apparatus according to claim 12, wherein

said control module is further configured to

add, upon receipt of said control signaling, a network discovery

element not existing in a desired network list from said network list to said

desired network list, if the category comprised by said network element

corresponds to said at least one desired category; and to

remove, upon receipt of said control signaling, a network discovery

element from said desired network list, if the category comprised by said

network discovery element does not correspond to said at least one desired

category.

14. The apparatus according to claim 13, wherein

said connection controller is further configured to

connect to at least one network represented by a network discovery

element in said desired network list.

15. The apparatus according to any of claims 12 to 14, wherein

said connection information comprises at least one of a network type

of said network, information for identification of said network, and

configuration information for enabling access to said network.

16. The apparatus according to any of claims 12 to 15, wherein

said control signaling comprises a name of one desired category; or

said control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories; or

said control signaling comprises a bit string, wherein each bit position

of said bit string is assigned t o a certain desired category.



17. The apparatus according to any of claims 12 to 16, wherein

the apparatus is operable as or at a terminal, user equipment, mobile

station or modem, and/or

the apparatus is operable in at least one of a 3GPP cellular system,

and/or

said network discovery element is an access network discovery and

selection function ANDSF Discoverylnformation node; and/or

said network is a Wi-Fi network; and/or

said control signaling is a broadcast service; and/or

said configuration information for enabling access is an extensible

authentication protocol EAP method and/or a pre-shared key PSK.

18. An apparatus comprising

a connection controller configured to transmit a network list, said

network list comprising at least one network discovery element, each of

said at least one network discovery elements represents a particular

network and comprises at least connection information for connecting to

said network and a category assigned t o said network; and

a control module configured to determine at least one desired

category;

wherein

said connection controller is further configured to transmit a control

signaling comprising said at least one desired category.

19. The apparatus according to claim 18, wherein

each of said at least one desired categories is indicative of a

particular network t o be used.

20. The apparatus according to claim 18 or 19, wherein

said connection information comprises at least one of a network type

of said network, information for identification of said network, and

configuration information for enabling access to said network.



21. The apparatus according to any of claims 18 to 20, wherein

said control signaling comprises a name of one desired category; or

said control signaling comprises a part of a name and/or a wildcard

indicative of one or more desired categories; or

said control signaling comprises a bit string, wherein each bit position

of said bit string is assigned t o a certain desired category.

22. The apparatus according to any of claims 18 to 21, wherein

the apparatus is operable as or at a network node of a cellular system

or access network discovery and selection function ANDSF server, and/or

the apparatus is operable in at least one of a 3GPP cellular system,

and/or

said network discovery element is an access network discovery and

selection function ANDSF Discoverylnformation node; and/or

said network is a Wi-Fi network; and/or

said control signaling is a broadcast service; and/or

said configuration information for enabling access is an extensible

authentication protocol EAP method and/or a pre-shared key PSK.

23. A computer program product comprising computer-executable computer

program code which, when the program is run on a computer, is configured

to cause the computer to carry out the method according t o any one of

claims 1 to 6, 7 to 11.

24. The computer program product according t o claim 23, wherein the

computer program product comprises a computer-readable medium on

which the computer-executable computer program code is stored, and/or

wherein the program is directly loadable into an internal memory of the

processor.
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