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Description

Technical Field

[0001] The disclosure generally relates to communication networks. Specifically, the disclosure relates to the technical
field of providing indications regarding the availability (including the existence) of services to a user terminal in a com-
munication network.

Technical Background

[0002] In today’s communication networks there exists a plethora of different communication services. The available
communication services include traditional telecommunication services such as voice services, data services, the Short
Message Service (SMS) and the Multimedia Messaging Service (MMS). Additionally, Instant Messaging (IM) and com-
munity-based communication services (typically on the basis of the Internet Protocol, or IP) potentially involving more
than two communication partners become increasingly popular. IP-based community services include for example blog-
ging, virtual forums, and so on.
[0003] As a result of the large number of different communication services currently in use, the communication envi-
ronment as a whole has become rather heterogeneous. The heterogeneous nature of the communication environment
is expressed by the fact that many of the communication services, and in particular community-based communication
services, are not standardized. Also, different user terminals (such as different mobile telephones) often support different
sets of communication services, which means that in relation to a specific communication service two user terminals
may sometimes not be compatible with each other. The heterogeneous nature of the communication environment thus
prevents to a certain extent the connectivity among user terminals.
[0004] In other circumstances, the connectivity among user terminals is simply limited because a certain user may
not be aware of a particular communication service supported by his or her user terminal in its current configuration, or
after a quick software update or service subscription. In other words, the user may have more options of communicating
via the user terminal than he or she is actually aware of.
[0005] If, for example, a user terminal supports traditional telecommunication services via a cellular communication
network (e.g., according to the Universal Mobile Telecommunications System, or UMTS, specifications) and additionally
community-based communication services (that may also be provided via a Wireless Local Area Network, or WLAN),
the user may only be aware of the UMTS capabilities of his or her terminal. As a result, the user will be prevented from
any communication in areas having WLAN coverage only, although the terminal may support network access via WLAN.
The lack of connectivity that ensues is of particular annoyance if many of the potential communication partners of the
user regularly make use of such community-based communication services. On the other hand it may be useless in
many situations to notify the user about supported communication services that he or she will not be using because
there are no or only a few potential communication partners.
[0006] What has been said above in relation to communication services likewise applies to certain application services.
That is, a user may in many cases benefit from currently unused application services that are in principle supported by
his or her terminal.

Summary

[0007] What is needed is a technique which more efficiently provides service availability indications to a user terminal
in a communications network. The present invention is defined by independent claims, to which reference should now
be made.
[0008] According to a first aspect, a method of providing a service availability indication to a user terminal is provided.
The method comprises providing a data structure representative of user terminals and of inter-terminal relationships
derived from one or more communication parameters pertaining to communications between the user terminals, providing
for at least some of the user terminals service utilization information for each of a plurality of services, selecting, for at
least one user terminal and from the plurality of services, a service not used by the at least one user terminal, wherein
the service selection is based on the service utilization information provided for user terminals having a predefinded
association with the at least one user terminal as determined by the inter-terminal relationships, and sending a message
indicative of the selected service to the at least one user terminal. As understood herein, the term "plurality" relates to
a number greater than one.
[0009] The data structure may be realized in various forms such as in the form of an abstract data model or in the
form of a plurality of data sets. The data structure may be configured to be represented or may be capable of being
represented as a network graph with nodes and edges connecting two nodes each. In the network graph, the nodes
correspond to user terminals and the edges may be derived from the inter-node relationships. An edge may, for example,
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be used to connect two nodes that represent user terminals between which a communication link had been established
in the past. When a network graph is used, the predefined association between user terminals (i.e., nodes of the network
graph) underlying the service selection may be defined in terms of topology-related features of the network graph.
[0010] The service selection procedure may be performed in the context of indicating to a user terminal an available
service currently and/or previously not used by this user terminal. The selection may take into account the technical
capabilities of the specific user terminal to make sure that only services actually supported by the user terminal (including
cases in which only software updates or service subscriptions are required) are recommended. The predefined associ-
ation between the user terminal that forms the target of the recommendation and other user terminals that already make
use of the recommended service can be expressed in the form of one or more criteria. The criteria may directly or
indirectly (e.g., via the topology of the network graph) relate to the inter-terminal relationships as derived from the one
or more inter-terminal communication parameters.
[0011] In one example, the predefined association underlying the service selection procedure comprises a criterion
expressed as a distance measure in terms of the network graph or applicable to the network graph. The distance measure
can be a predefined number of "hops" interconnecting specific nodes in the network graph. In one implementation, the
service selection may for example be based on the service utilization information provided for user terminals being direct
neighbours of the user terminal to which the service availability indication is to be transmitted. In another implementation,
the service selection may be based on the service utilization information provided for user terminals that can be reached
with a predefined maximum number of hops (such as one, two or three hops) from the user terminal that forms the target
of the service availability indication.
[0012] In the network graph each edge may be associated with metrics information quantifying an interrelation between
the two nodes connected by the specific edge. The metrics information may at least partly be derived from the one or
more communication parameters (or, which will in may cases be equivalent, from the inter-terminal relationships). Al-
ternatively, or in addition, the metrics information may be derived from other parameters such as the topology of the
network graph. Parameters derived from the topology of the network graph include, for example, the existence of cliques
or the nature of transitive relationships from the perspective of a particular node. In cases in which metrics information
is provided, the predefined association underlying the service selection procedure may comprise a criterion expressed
in terms of the metrics information or applicable to the metrics information.
[0013] The edges in the network graph may be directed (i.e., may be indicative of a preferential direction illustrated,
for example, by an arrow head). Directed edges may be used in various contexts, for example to express a level of trust
among users of different user terminals having an inter-terminal relationship. Some general properties of trust include
that it is transitive and asymmetric (i.e., trust is typically not bidirectional). In the case of directed edges, the predefined
association underlying the service selection procedure may comprise a criterion expressed in terms of edge direction
or applicable to edge direction.
[0014] At least some of the nodes in the network graph (or user terminals in the data structure) may be ranked, and
the predefined association underlying the service selection may then comprise a criterion expressed in terms of the
ranking. In one variant, the nodes are ranked based on at least one of their membership in cliques and the existence of
transitive relationships in terms of the network graph.
[0015] For a specific edge in the network graph, separate items of metrics information may be provided for each of a
plurality of communication services. In such a scenario, the evaluation of whether or not to provide a service availability
indication in relation to a specific communication service is performed on the basis of the metrics information provided
for this specific communication service. In other words, the evaluation of different communication services in relation to
one single edge will involve different items of metrics information.
[0016] According to a first variant, the service utilization information pertains to communication services. The selected
service will thus be a communication service. Possible communication services include one ore more of voice services,
data services, multimedia services, text-based services, Instant Messaging services and community-based communi-
cation services. In another variant, the service utilization information pertains to application services, and the selected
service will thus be an application service. Possible application services include in particular (but not exclusively) mobile
application services such as mobile gaming applications potentially involving the participation and interaction of a plurality
of mobile user terminals and location finder applications (i.e., applications guiding a user operating the mobile terminal
to a specific site). The application services may be services that are provided via a service-provisioning network to which
the user terminals can attach via a communication service and communication network.
[0017] In one scenario, the individual services are ranked in accordance with the service utilization information. This
means, for example, that frequently used services are ranked higher than services that are used only seldomly. In other
words, the service ranking may depend on the usage of each individual service by an individual user terminal, by the
terminals considered in the data structure or by larger terminal populations. The service selection may in such a case
be based also on the service ranking.
[0018] The one ore more communication parameters underlying the inter-terminal relationships may include one or
more of the following: communication partner(s), duration of communication, number of communications, communication
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direction, and kind of utilized communication service. Of course, the inter-terminal relationships may also be derived
taking into account other parameters not directly related to the communication between exactly two user terminals (such
as the routing of a message from a first user terminal via a second user terminal to a third user terminal). There exist
various possibilities of acquiring the communication parameters. The communication parameters may, for example, be
obtained from at least one of call detail records, event detail records, communication network interface probing, and
user terminal agents.
[0019] According to a further aspect, a computer program product is provided which comprises program code portions
for performing the steps of one or more of the methods and method aspects described herein when the computer program
product is executed one or more computing devices. The computer program product may be stored on a computer
readable recording medium, such as a permanent or re-writeable memory within or associated with a computing device,
a CD, DVD, and so on. Additionally, or in the alternative, the computer program product may be provided for download
to a computing device, for example via a data network such as the Internet or a dedicated communication line such a
telephone line or wireless link.
[0020] According to a still further aspect, a device for providing a service availability indications to a user terminal is
provided. The device comprises a storage providing a data structure representative of user terminals and of inter-terminal
relationships derived from one or more communication parameters pertaining to communications between the user
terminals, and additionally providing for at least some of the user terminals service utilization information for each of a
plurality of services, a processor adapted to select, for at least one user terminal and from the plurality of services, a
service not used by the at least one user terminal, wherein the service selection is based on the service utilization
information provided for user terminals having a predefined association with the at least one user terminal as determined
by the inter-terminal relationships, and an output interface for sending a message indicative of the selected service to
the user terminal. The storage may be located at a single site (e.g., in the form of a single database). In an alternative
implementation, the storage is distributed among two or more sites (e.g., in the form of two or more dedicated databases).
[0021] In one configuration, the data structure is adapted to be represented (e.g., on a computer monitor or any other
display device) as a network graph with nodes and edges, wherein the nodes are representative of the user terminals
and wherein the edges connect two nodes each and are derived from the inter-node relationships. In a network graph
scenario, the predefined association underlying the service selection may comprise a criterion expresses as a distance
measure in terms of or applicable to the network graph.
[0022] The device and its components may be configured to perform one or more steps of the methods described herein.

Brief Description of the Drawings

[0023] In the following, further details and aspects will be discussed with reference to exemplary embodiments illus-
trated in the drawings, wherein

Figure 1 illustrates an embodiment of a device for providing service availability indications to user terminals;

Figure 2 illustrates an embodiment of a data structure;

Figure 3 illustrates a network graph comprising nodes and edges derived from the data structure of Fig. 2;

Figure 4 shows a flow diagram schematically illustrating a method embodiment;

Figure 5 schematically illustrates a network graph comprising a plurality of cliques;

Figure 6 schematically illustrates the concept of transitive relationships with respect to an exemplary network graph;

Figure 7 schematically illustrates a further network graph comprising several cliques;

Figure 8 illustrates a network graph comprising directed edges;

Figure 9 illustrates the definition of a clique in a network graph including directed edges;

Figure 10 shows a diagram illustrating a comparison between an edge counting mechanism and an clique counting
mechanism with an average cluster size of 5; and

Figure 11 shows a diagram illustrating a comparison between an edge counting mechanism and an clique counting
mechanism with an average cluster size of 20.
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Detailed Description

[0024] In the following description, for purposes of explanation and not limitation, specific details are set forth in order
to provide a thorough understanding of the techniques presented herein. It will be apparent to one skilled in the art that
these techniques may be practiced in other embodiments that depart from these specific aspects. For example, a person
skilled in the art will appreciate that the techniques may practiced not only in relation to a mobile communications
environment, but also in relation to wired communication systems.
[0025] The person skilled in the art will further appreciate that the functions explained herein below may at least partially
be implemented using individual hardware circuitry, using software functioning in conjunction with a programmed mi-
croprocessor, Field-Programmable Gate Array (FPGA), an Application Specific Integrated Circuit (ASIC) and/or a Digital
Signal Processor (DSP).
[0026] An exemplary embodiment of a technique for providing service availability indications will now be described
with reference to Fig. 1. Fig. 1 illustrates an exemplary embodiment of a device 100 comprising various sub-systems
cooperating in the process of generating and providing service availability indications for a population 102 of user
terminals 98.
[0027] The terminal population 102 is typically a mixture of mobile and stationary terminals 98 configured to commu-
nicate with each other via a plurality of communication networks and network access techniques. The terminal population
102 may, for example, comprise mobile telephones, personal digital assistants, data or network cards, personal com-
puters, laptops, and so on. The communication networks enabling a communication among the user terminals may
include the Internet, mobile and stationary telephone networks and so on. Possible network access techniques employed
by the user terminals may include wireless network access techniques (e.g., Wide-band Code Division Multiple Access,
or WCDMA, and Long Term Evolution, or LTE, techniques) as well as wired network access techniques (e.g. Digital
Subscriber Line, or DSL, techniques).
[0028] In the exemplary embodiment illustrated in Fig. 1, the overall device 100 comprises three dedicated sub-
systems, namely a data provisioning sub-system 104, a data analysis sub-system 106 as well as a messaging sub-
system 108. The data provisioning sub-system 104 comprises components adapted to gather data relating to the user
terminal population 102. Such data include communication parameters pertaining to communications between the user
terminals 98 as well as service utilization parameters pertaining to the utilization of various services (such as commu-
nication and application services) by the user terminals 98. In the particular case of communication services, commu-
nication parameters and service utilization parameters may at least partially be identical. As one example, the duration
of a specific communication session constitutes a communication parameter that can also be regarded as a service
utilization parameter in relation to the specific communication service underlying the communication session.
[0029] The data gathered by the data provisioning sub-system 104 is provided to the data analysis sub-system 106.
The data analysis sub-system 106 is configured to evaluate the data provided by the data provisioning sub-system 104
in relation to individual user terminals 98 (or, which will in many cases be equivalent, in relation to individual subscribers
or service subscriptions). The main purpose of the data analysis sub-system 106 is the identification of individual com-
munication services that may increase the connectivity of individual user terminals 98 as well as the identification of
individual application services that may increase the usability of individual user terminals 98.
[0030] As shown in Fig. 1, the data analysis sub-system 106 is coupled to the messaging sub-system 108. The
messaging sub-system 108 is configured to receive information relating to individual user terminals and individual services
from the data analysis sub-system 106 and to generate and address messages indicative of available services to
individual user terminals 98 of the terminal population 102.
[0031] In the following, the components and processing operations of the individual sub-systems 104, 106 and 108
will be described in more detail to provide a better understanding of the exemplary embodiment illustrated in Fig. 1. In
this regard, reference will be made to the schematic data structure 200 of Fig. 2, the exemplary network graph 300 of
Fig. 3 as well as the flow chart 400 of Fig. 4.
[0032] In a first operational stage the data provisioning sub-system 104 collects information about the terminal popu-
lation 102 from the communication networks and the service provisioning networks such as the IP Multimedia Subsystem
(IMS) utilized by the terminal population 102. Such information typically includes various communication parameters as
well as various service utilization parameters. The communication parameters may be provided for each of a plurality
of communication services such as voice services (including conventional telephony services), data services, multimedia
services (including MMS), text-based services (including SMS), IM services and community-based communication serv-
ices (such as blogging and virtual forums). The communication parameters gathered for each of these communication
services may include one or more of a duration of communication, communication partners (e.g., in the form of permanent
network addresses of the involved user terminals 98), number of communications (e.g., number of SMSs exchanged
between two specific user terminals 98), communication direction (e.g., uni-directional or bi-directional), and kind of
utilized communication service (e.g., telephony service or MMS).
[0033] In the case of communication services, the service utilization parameters may be derived from or comprise one
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or more of the communication parameters and optionally further service-specific information. In the case of application
services, the service utilization parameters may comprise at least one of the kind of utilized application service (e.g., an
IMS service), the number of service utilizations (e.g., the total number a specific IMS service has been involved) as well
as the total duration of service utilization (e.g., in minutes or hours).
[0034] The information about the terminal population 102 may be gathered in various ways. The data provisioning
sub-system 104 comprises for example terminal agents 110 residing on individual user terminals 98 of the terminal
population 102 and automatically collecting the required information and transmitting the collected information to a central
data collection module 112 of the data provisioning sub-system. The terminal agents 110 may, for example, be realized
in the form of dedicated software modules running on at least some of the user terminals 98 constituting the terminal
population 102.
[0035] The data collection component 112 may also collect information about the terminal population 102 via Call
Detail Records (CDRs) and Event Detail Records (EDRs) that can be obtained from network operator databases or via
the terminal agents 110. The CDR and EDR data can be considered as low level data describing user behaviour (e.g.,
duration of a specific communication session) and user relationships (e.g., network addresses, including telephone
numbers, of the involved communication partners).
[0036] A further possibility of obtaining information about the terminal population 102 is the probing of network interfaces
via a dedicated monitoring component 114 that is coupled to the data collection component 112. In one variant, the
monitoring component 114 is located for traffic monitoring at a predefined interface of a communication network. In the
example of an UMTS network, the monitoring component 114 may be located at the Uu interface, the Iu CS interface
or the Iu PS interface. In another variant, the monitoring component 114 is located at an interface of a service-provisioning
network. In the example an IMS network, the monitoring component 114 may be located at the interface between a Call
Session Control Function (CSCF) node and an IMS Application Server (AS).
[0037] The main purpose of the data collection module 112 is the collection of the required information about the
terminal population 102 as well as an enriching of the collected information with further data as needed. As the information
collected by the data collection module 112 will typically be of a very heterogeneous nature, a further important task of
the data collection component 112 relates to normalizing the collected information. The normalization operation performed
by the data collection component 112 includes discarding events, calls or user terminals having an extremely deviant
behaviour. The normalization operation additionally includes bringing the collected information into a standardized format.
The normalized data are transferred in a second stage of the overall procedure illustrated in Fig. 1 into a data warehouse
116 or any other data storage.
[0038] In the data warehouse 116, the normalized data received from the data collection component 112 is aggregated
according to predefined aggregation rules. The data aggregation operation is performed in a third stage of the overall
procedure illustrated in Fig. 1. Possible aggregation rules may, for example, specify that for a specific user terminal 98
the durations of individual communication sessions (e.g., in relation to a specific telephony service) are summed up.
Another aggregation rule may specify that for communications involving a specific user terminal 98 all communication
partners are stored.
[0039] As a result of the aggregation process, the data warehouse 116 provides a data structure representative of the
user terminals 98 and of inter-terminal relationships derived from one or more communication parameters pertaining to
communications between the user terminals 98 as illustrated in the flow diagram 400 of Fig. 4 (step 402). The data
structure or another component within the data warehouse 116 or external to the data warehouse 116 may additionally
provide service utilization information for each of a plurality of services utilized by the terminal population 102 (see step
404 of the flow diagram 400).
[0040] Fig. 2 illustrates an exemplary embodiment of a data structure 200 that results from aggregating in the data
warehouse 116 normalized data as received from the data collection component 112. In the example illustrated in Fig.
2, the data structure 200 comprises for each user terminal 98 of the terminal population 102 (see Fig. 1) an individual
data set. Each data set is identified by a terminal ID 202. The terminal ID 202 may be a permanent network address of
a user terminal such as its Mobile Station ISND Number (MSISDN).
[0041] Each data set comprises a data set portion 204 indicative of inter-terminal communication relationships of the
specific user terminal 98. As shown in Fig. 2, the communication relationships may be identified by the terminal IDs of
frequent communication partners. Moreover, each data set comprises a further data set portion 206 quantifying the
individual communication relationships listed in portion 204. Possible quantifications of a communication relationship
may include or be derived from communication parameters such as a total duration of communication with a specific
communication partner, the number of communications with the specific communication partner, the communication
direction as well as the kind of utilized communication service. The data set portion 206 will thus also include service
utilization information for the various communication services used by the specific user terminal 98.
[0042] As an option, each data set may further comprise a dedicated data set portion 208 for storing supplemental
service utilization information. The supplemental service utilization information stored in data set portion 208 may, for
example, comprise information relating the usage of application services or any other non-communication services.
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[0043] The aggregation operation performed by the data warehouse 116 may be performed in a time-controlled manner.
For example, the aggregation can be performed on a day-to-day basis, on an hourly basis or by splitting between
weekdays and week-ends. For each specific time unit (e.g. hour, day, etc.) separate data sets in accordance with the
underlying data structure may be generated.
[0044] Turning now to the operation of the data analysis sub-system 106 and the fourth stage of the overall procedure
illustrated in Fig. 1, for each individual user terminal 98 (or subscription) a network graph is derived for each specific
service (e.g., for each communication service) on the basis of the data stored as data structure 200 in the data warehouse
116. The network graph is generated by a network analysis component 118 of the data analysis sub-system 106. In
brief, the network analysis component 118 generates for each user terminal and service a graph similar to the network
graph 300 illustrated in Fig. 3.
[0045] The network graph 300 of Fig. 3 consists of nodes (such as nodes 302 and 304) and of edges (such as edge
306) connecting two nodes each. The nodes of the network graph 300 are representative of the user terminals 98,
whereas the edges are derived from the inter-terminal communication relationships.
[0046] The exemplary network graph 300 of Fig. 3 has been derived based on the data set illustrated in Fig. 2 for the
exemplary node 302 representative of the user terminal with terminal ID 123456789. As becomes apparent from the
data set portion 204 in Fig. 2, this user terminal has (direct) communication relationships with seven other user terminals.
For this reason, the node 302 is directly connected via edges with seven neighbouring nodes (such as node 304 which
may correspond to the user terminal with terminal ID 123456781). In order to reduce the complexity of the network graph
300, only such communication relationships that exceed a predefined lower threshold (e.g., in terms of number of
communications or total duration of communication) will be listed in the data set portion 204.
[0047] It should be noted that upon generation of the network graph 300 by the network analysis component 118 not
only the direct neighbours of node 302 (e.g., the direct communication partners listed in the data set portion 204) are
considered, but also indirect neighbours (also called transitive neighbours). As understood herein, indirect neighbours
are direct neighbours of neighbours of the node 302 that are themselves not direct neighbours of the node 302. In this
way, several levels of indirect neighbourship can be defined. As shown in Fig. 3, the direct neighbours of the node 302
(such as node 304) belong to a first neighbour level 310, whereas the indirect neighbours of the node 302 are located
in further neighbour levels 312, 314, etc. depending on whether they are direct or indirect neighbours of the direct
neighbours of node 302.
[0048] The number of neighbour levels considered for a specific node 302 in a specific network graph 300 is typically
restricted to reduce the overall complexity of the network graph 300 and its topological analysis. In many cases it will
be sufficient to consider one to three neighbour levels. As will be understood, the identification of neighbours in the outer
neighbour levels 312 and 314 of the node 302 requires the evaluation of data sets that are provided in the data warehouse
116 for the neighbours of the node 302 (such as for node 304).
[0049] Based on the various neighbour levels 310, 312, 314, a distance measure can be defined in the network graph
300. For example, the direct neighbours of node 302 have the smallest distance from this node 302, the first level
neighbours (neighbour level 312) will have the second smallest distance from the node 302, and so on. As a result, a
distance criterion may be defined for a graph-based service selection procedure that will be described in more detail below.
[0050] In an optional embodiment, each edge (such as the edge 306 connecting the two nodes 302 and 304) is
additionally associated with metrics information quantifying an interrelation (or relationship) between the two nodes
connected by the edge. The metrics information can be derived from the communication parameters as stored for a
specific user terminal in data set portion 206 of the corresponding data set (see Fig. 2). Moreover, the metrics information
may be derived from the topology of the network graph 300 as will be explained below.
[0051] Separate items of metrics information may be provided for each of a plurality of services utilized by the specific
terminal. In the example of a specific communication service, the metrics information may be derived based on the
communication direction (e.g., one-way communication, two-way communication, etc.), the number of communications
(e.g., the number of SMSs sent from one user terminal to another), the total duration of communication between two
user terminals, and so on.
[0052] In the most simple case, the metrics information consists of a single number generated based on an evaluation
of multiple communication parameters and/or the network graph topology. It is important to note that separate metrics
information can in principle be generated for each service that allows to define user-to-user relationships (including IM
services, community-based communication services, certain application services, etc.).
[0053] In addition to generating the network graph 300, the network analysis component 118 is also in charge of
analyzing the generated network graph 300 in relation to various topological criteria that may later on be utilized in
connection with the service selection procedure. Such topological criteria may include the membership of individual
nodes in so-called cliques, the existence of transitive relationships (i.e., of indirect neighbours), and so on. Additionally,
each node in the network graph 300 may be ranked according to topological criteria, and the ranking may then be
considered during the service selection procedure. The network graph analysis and node ranking operations as performed
by the component 118 will be described in more detail later on with reference to Figs. 5 to 11.



EP 2 347 623 B1

8

5

10

15

20

25

30

35

40

45

50

55

[0054] In a fifth operational state of the overall procedure illustrated in Fig. 1, the service utilization information as
provided by the data warehouse 116 is analyzed in relation to individual services and a specific user terminal 98. As
shown in Fig. 1, the service utilization analysis is performed by a dedicated service utilization component 120. It should
be noted that the analysed services are not necessarily limited to the services actually used by the user terminal under
investigation (such as the user terminal corresponding to node 302 in Fig. 3). Rather, the service utilization for all nodes
in the specific network graph (such as for node 304) will be analysed. As a result of the service utilization analysis, a list
of services utilized within a given network graph such as the network graph 300 of Fig. 3 will be determined.
[0055] In an optional mode, the service utilization analysis additionally includes a service ranking. Each analysed
service may, for example, be ranked in accordance with the total usage of this service among the nodes belonging to
the particular network graph. In other words, the service with the highest total service usage (e.g., in terms of usage
duration or number of usages) will be ranked highest. Service ranking may individually be performed for each neighbour
level. In the network graph scenario illustrated in Fig. 3 this approach would thus result in three separate service rankings.
[0056] In a next operational stage of the overall processing procedure illustrated in Fig. 1, for some or more individual
user terminals 98 an overlay component 122 analyses (or "overlays") the network graph 300 and the associated (metrics
and other) information as generated by the network analysis component 118 in combination with the service ranking(s)
as determined by the component 120 in charge of service utilization analysis. The purpose of this analysis performed
by the overlay component 122 is to select for the specific user terminal corresponding to node 302 in the network graph
300 one or more of the ranked services for recommendation.
[0057] Specifically, the selection is performed such that a highly ranked service currently not used by the specific user
terminal is determined to enhance the connectivity and/or usability of the specific user terminal. As illustrated in step
406 of flow diagram 400 (see Fig. 4), the service selection procedure is based on the service utilization information that
has been obtained for neighbouring user terminals having a predefined association with the specific user terminal for
example in terms of the network graph 300.
[0058] During one possible realization of the service selection procedure, a distance measure is applied according to
which the likelihood of a specific service being selected increases if the specific service is utilized by many close neigh-
bours (such as neighbours within the first neighbour level 310 illustrated in Fig. 3). The reason for this approach of
analyzing the associated neighbouring user terminals is the fact that the connectivity and/or usability of the specific user
terminal would in particular increase if the selected service is already used by close neighbours. In other words, if user
terminal A will be recommended a service because user terminals C, D and E in the network graph of user terminal A
use this service, this recommendation is cross-validated against how close user terminal A and user terminals C, D and
E are in the network graph. In case the accumulated distance measures for the three user terminals C, D and E in relation
to user terminal A (or any other distance criteria) should exceed a predefined threshold, the particular service will not
be considered further.
[0059] During the service selection procedure performed by the overlay component 122, various individual criteria
and combinations of criteria can be considered. As has been mentioned above, the rank of an individual service can be
taken into account as well as the closeness of user terminals already using this service. Additionally, the metrics infor-
mation associated with each edge in the network graph 300 can be considered as well as optional rankings of the various
nodes in the network graph 300. Other topological criteria of the network graph 300 may be considered as well.
[0060] The overlay component 122 outputs for each analysed user terminal 98 one or more service indications for
being sent to the corresponding user terminal 98 via a communication network. The service indications output by the
overlay component 122 are sent in a seventh operational stage to an optional service recommendation component 124
which forwards these service recommendations in an eight operational state to the messaging sub-system 108 as shown
in Fig. 1.
[0061] The service recommendation component 124 identifies one or more microsegments in the network graph 300
of the particular user terminal (node 302) based on the analysis performed by the overlay component 122, the service
utilization component 120 and the network analysis component 118. Specifically, the microsegments identified by the
service recommendation component 124 include nodes in the network graph 300 having a similar service usage behaviour
and/or topological interrelation. Within the identified microsegments, services may then be recommended based on the
level of penetration of the services within the nodes constituting the microsegment. In other words, if many nodes within
an identified microsegment make use of a specific service, this service may than be recommended to other nodes within
the microsegment not yet making use of this service. The identification of microsegments within the network graph 300
may be performed using the techniques described below with reference to Figs. 5-11.
[0062] In the messaging sub-system 108, the service indications regarding the services selected by the overlay com-
ponent 122 (and possibly filtered by the service recommendation component 124) are received together with an indication
of the particular user terminal 98 for which service selection has taken place by the message engine 126. The message
engine 126 then contacts in a ninth stage of the processing chain a subscription database or repository (such as a Home
Location Register, or HLR) to obtain contact information (e.g., the permanent network address) of the user terminal 98
for which service selection has taken place. Then, in a tenth stage illustrated in Fig. 1, a message (e.g., an SMS or e-
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mail) indicative of the one or more selected services is sent to the user terminal 98 within the terminal population 102
using its network address as received from the subscription repository 128. The message is sent via an output interface
130 of the messaging sub-system 108 and informs the user terminal 98 of the availability (e.g., the existence) of the one
or more selected services. This process corresponds to step 408 in the flow diagram 400 of Fig. 4. The user terminal
98 receiving the message may be configured to automatically initiate all the necessary steps to obtain access to the
recommended service. Alternatively, a user interaction (such as a user confirmation) may be expressly requested.
[0063] In addition to outputting the service indication message, a flag or other identifier is set in the subscription
repository 128. The flag setting is then evaluated in a final, eleventh stage upon receipt of feedback from the specific
user terminal 98. Feedback may consist in a message requesting for example, a software download, subscription update,
and so on in order to make the recommended service available to the specific user terminal 98. By evaluating the
feedback based on the flag settings a corresponding feedback may be provided from the messaging sub-system 108
to the data analysis sub-system 106 to implement machine learning algorithms in the service selection procedure applied
by the overlay component 122.
[0064] The service indication message sent from the message engine 126 to the user terminal 98 may specifically
refer to and/or describe the available service. A service reference in the message may, for example, include an identifier,
an IP address or a Universal Resource Locater (URL) of a service. Optionally, the message may also include information
regarding the steps that need to be taken in order to enable the use of the specific service. Moreover, the message may
include an indication regarding the user terminals close in the terms of the network graph 300 to the recipient 98 of the
recommendation that already make use of this service. Additionally, a service usage profile in relation to the recipient
98 may be enriched with information gathered for user terminals close to the recipient in terms of the network graph 300.
[0065] Having thus described the overall procedure illustrated in Fig. 1 in some detail, some optional operation modes
of the network analysis component 118 with respect to analysing the network topology will now be considered further.
The result of the topological analysis may be used to define criteria for the service selection process carried out by the
overlay component 122.
[0066] Interpreting the network graph 300 of Fig. 3 as (also) being indicative to a certain extent of a social network, it
is evident that a service indication or recommendation that is made for a service used by a user terminal operated by a
close friend of the operator of the user terminal under investigation will be particularly strong and useful for the latter.
For this reason there is a need for an abstract mechanism to determine the "strength" of a particular inter-terminal (or
"inter-user") relationship (i.e., the "strength" of a tie corresponding to an edge in the network graph 300).
[0067] In the following, several abstract mechanisms to tackle this need purely on the basis of analysing the network
graph topology will be discussed. The resulting mechanisms can be implemented by the analysis component 118 of
Fig. 1 in context with providing further metrics information in relation to nodes and/or edges. This further metrics information
may then form an additional basis for the service selection operation performed by the overlay component 122. However,
it will be appreciated that the techniques discussed hereinafter can also be performed in any other contexts. In particular,
the following techniques can be performed in context with recommending items different from services to entities different
from user terminals.
[0068] From the perspective of the network graph 300, social groups will appear as so-called clusters of individual
nodes. One typical feature of clusters is the fact that they are closely connected by edges representative of communication
links. If a cluster is fully connected, all nodes (also called vertices) in the cluster are connected to each other, they are
as tightly clustered as they can get.

Cliques

[0069] A complete graph is a graph where all the nodes (sometimes also called vertices) have direct connections (i.e.,
edges) to each other. In a larger graph it is interesting to find subgroups of nodes which form a complete graph. A graph
can contain several subgroups which are complete, and finding out how many, the biggest, and which they are is called
the clique problem (finding the maximum cliques) in graph theory. Fig. 5 shows a clique which is created by four of the
nodes {V0; V1; V2; V3}. These four nodes are all fully connected, i.e. all the nodes have edges with each other, and
form the largest clique in the network graph 500 of Fig. 5 (a four clique). Unfortunately the clique problem is Non-
deterministic Polynominal time (NP). This means that it is hard, if not impossible to create an algorithm that can easily
scale and the computational time grows exponentially with the size of the graph. So a workaround for or approximation
of the clique problem would be advantageous.
[0070] All cliques larger than three can be divided into cliques of size three (i.e., having exactly three nodes each).
This means that all cliques can be presented as a set of cliques of size three. The formula that calculates how many
sub-cliques exist in a large clique of size n is defined by the following formula: 
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[0071] For example, the clique of size n = 4 as illustrated in Fig. 5 could be divided into  cliques of size

three. A user terminal in the network graph with 2 cliques, one of size 3 and one of size 4, would have a combined clique
of size 9. In this way one can compare different user terminals with respect to how many and how big their cliques are.
It has been found that the number of cliques which two user terminals have in common will be a measure of how good
their relation is. Corresponding metrics information can thus be added to their relationship (i.e., to the interconnecting
edge in the picture of a network graph) and evaluated during the service selection procedure.

Transitive relationships

[0072] Transitive relationships are relationships which have a distance in the graph from the node under consideration
(such as the node 302 in Fig. 3) that is larger than one, i.e. that correspond to indirect neighbours in the terminology
used above. Nodes that have a relationship to the node under consideration through another node are not expected to
have as close relation to that node as nodes that are direct neighbours.
[0073] As the distance increases the strength of the relationship decreases, therefore it is appropriate to limit the depth
of how far to search for relationships. The number of "mutual friends" will also influence the result of the relation. In this
case the transitive relationship is stronger than when only one mutual friend exists. The network graph 600 illustrated
in Fig. 6 compares two nodes V4, V5 which both have a distance of two from the active node, but one of the nodes is
considered to have a stronger relationship due to the number of "mutual friends" it has with the active node V0.

Calculating the inferred relationship value

[0074] The inferred relationship, or rank (user rank), of the node under consideration w for the immediate neighbour
v is given by the formula below. It should be noted that this does not apply for nodes that have distance larger than one
from the node under consideration. 

where |q|v,w is the number of shared cliques of which node w and node v are members of and |Q|v is the total number
of cliques that the node v is a member of. max_depth is the maximum depth the algorithm will take into account, nodes
which have a greater distance than this will not get an inferred value for the node under consideration. The division by
the total number of cliques is done to give a percentage of the number of cliques the node is member of. Higher percentage
means higher rank.
[0075] Calculating the rank for transitive nodes’ relationships differs from calculating the rank for direct neighbours.
Nodes that do not have direct relations with the node under consideration will have a less strong relationship. However,
larger numbers of "mutual friends" will lead to a higher rank. Therefore, the ranking will be partly dependent on how
many of the neighbours of node under consideration the specifc node is connected with.
[0076] As the different neighbours of the node under consideration have different ranks, they must be weighted in the
calculation of the transitive relation. The node under consideration is more likely to have a strong relation (in terms of
metrics information) with a specific node if they have strong relation with a "mutual friend".
[0077] The rank of a specific node can be calculated using the formula below: 
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[0078] In the above formula, the rank increases as the number of "mutual friends" increases and is further increased
if these edge values are high. Note that the parameter c is a constant which determines the balance between the
importance of the number of mutual friends and the neighbour’s rank value. The absolute or relative ranks associated
with the neighbours of the node under consideration can be evaluated in context with the service selection procedure.
In other words, the likelihood of selecting a specific service used by a direct neighbour having a higher rank is higher
compared to another service used by a direct neighbour having a lower rank. It can thus be ensured that only services
of particular usability will be recommended.

Approximation

[0079] In the following, a second approach to calculate the ranks of the direct or immediate neighbours is presented.
This approach involves approximation of the clique count and the clique division. The idea is to find the cliques of the
node under consideration to predict a relationship. By dividing the cliques as described above one can find all the smaller
cliques. Of these, only the divided cliques that have the node under consideration as a member will be considered further.
[0080] The network graph 700 of Fig. 7 shows a scenario where cliques are calculated based on the node under
consideration V0 as a member of the cliques. The node V6 is a member of three cliques ({V6, V7, V0}, {V6, V4, V0},
{V6, V5, V0}), these are all of size three.
[0081] If the clique {V0, V1, V2, V3} is divided into smaller cliques, all must still have V0 as a member, thus it would
be split up into {V0, V1, V2}, {V0, V1, V3}, and {V0, V2, V3} (it should be noted that {V1, V2, V3} does not have V0 as
a member and is therefore not used). It can be seen that the nodes are members of two cliques each, except for V0.
This means that there is a loss of one clique in this clique division. This will lead to different result between the regular
clique counting algorithms, but will give a good approximation.
[0082] As the number of cliques that the nodes are members of is related to the total number of in and out edges of
the node, the number of cliques can be easily computed by subtracting one from the number of in and out edges. For
example, V2 has 3 edges and is therefore is a member of 2 cliques which V0 is also a member of.
[0083] One can compute the rank of a specific node by using the same formula as in the previous section, but with
different definitions of |Q|v and |q|v,w. Specifically the following definitions will be used: 

Trust

[0084] When relationships of trust between the users of different user terminals have been abstractly determined
using, for example, topological features such cliques and transitive relationships as outlined above, a network graph
800 can be visualized as shown in Fig. 8. In this network graph 800, directed edges are used taking into account that
"trust" is always transitive and asymmetric.
[0085] In the case of directed graphs as shown in Fig. 8, a special defintion of the clique applies. This definition of a
clique is that if the node under consideration has two or more neighbours which are "trusted" and if they have a relation
in either direction of the graph, then this graph forms a clique. Fig. 9 shows an example of such a clique, where the node
under consideration is V0.

Performance test

[0086] A performance test has been conducted to compare the computation algorithm which divides the cliques (called
clique-count) and the approximation algorithm that counts the edges (called edge-count). The results show that the
edge-count algorithm out-performed the clique count algorithm. The difference increases as the average cluster size in
a network graph increases. This is due to the fact that more edges exist when there are larger clusters, and hence more
computation, which proves its scalability (see the diagrams 1000 and 1100 of Figs. 10 and 11, respectively).
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Recommendations - predicting item values

[0087] To be able to recommend items (such as services) there must be a way to predict how much a user terminal
(or any other entity such as the user thereof) would gain from the specific item. The gain may be predicted using the
following formula: 

where c(i) is the rating predicted for item i, sim(c, p) is the similarity between the user terminals (or other entities) c and
p, and p(i) is the rated value of user terminal (or entity) p on item i. The similarities between the entities are in this case
the relationship value between the entities as determined by any of the approaches discussed above. Using this formula,
one can see that entities with higher similarity have higher influence on the value of the item. A higher value of the item
indicates a better recommendation for the entity c. This is done for all the items that the direct neighbours have rated.
The items with the highest values will be recommended to the entity under consideration.
[0088] The advantage of the above technique as illustrated in Figs. 5 to 11 is the fact that it looks at patterns in the
graph which indicate close relationships, in comparison to regular (personalized) trust systems. Since it only looks at
the patterns, it is not restricted to any data which makes it very suitable for all kinds of network graphs and in particular
for network graphs having directed edges (i.e., where trust can be extracted). The pattern-based technique can be
applied (e.g., by the service recommendation component 124 of Fig. 1) to identify microsegments within the graph 300
of nodes exhibiting a similar behavior and for filtering out such services which the user terminal under consideration
might not benefit from.
[0089] The co-operation between the overlay component 122 and the service recommendation component 124 of Fig.
1 can be described as follows: In one implementation, the overlay component 122 mainly determines the difference in
service usage among the user terminals within a given terminal population and then segments the terminal population
into groups (based on network graphs as described above). In the groups, the "outsiders" (i.e., the user terminals within
a group that do not make use of a specific service) are recommended to use of a specific service. The service recom-
mendation component 124 may then additionally weigh the service recommendations (e.g., to filter-out potentially un-
suitable recommendations) as discussed above with reference to Figs. 5 to 11.
[0090] As has become apparent from the above, the service indication techniques described herein are particularly
useful in enhancing the connectivity and/or usability of individual user terminals as sophisticated service selection pro-
cedures are applied. By taking into account inter-terminal relationships in the service selection procedure service avail-
ability indications can be made "personal" so that a user can better understand the benefit of a specific service recom-
mendation. This advantage is the result of possible cross-correlations between available services on the one hand and
terminal-specific network graphs on the other. Moreover, the techniques described herein may provide an explicit feed-
back regarding service recommendations and service requests, which enables a gradual refinement of the service
selection procedure.
[0091] While the present invention has been described with respect to particular exemplary embodiments, those skilled
in the art will recognize that the present invention is not limited to the specific examples described and illustrated herein.
It is to be under-stood that this disclosure is only illustrative. Accordingly, it is intended that the invention be limited only
by the scope of the claims appended hereto.

Claims

1. A method of providing a service availability indication to a user terminal (98), comprising:

- deriving inter-terminal relationships between user terminals by evaluating one or more communication param-
eters pertaining to communications between said user terminals, wherein said communication parameters
include at least one of communication partner or partners, duration of communication, number of communica-
tions, communication direction, and kind of utilized communication service;
- generating a data structure (200) representative of said user terminals and of said derived inter-terminal
relationships (402);
- deriving for at least some of the user terminals service utilization information for each of a plurality of services
(404), said service utilization information comprising at least one of a kind of utilized service, number of service
utilizations and duration of service utilizations for one or more services of the plurality of services;
- selecting, for at least one user terminal (98) and from the plurality of services, a service not used by the at
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least one user terminal (98), wherein the service selection (406) is based on the service utilization information
provided for other user terminals having a predefined association with the at least one user terminal (98) as
determined by the inter-terminal relationships_ between the at least one user terminal and the other user
terminals; and
- sending (408) a message indicative of the selected service to the at least one user terminal (98).

2. The method of claim 1, wherein the data structure (200) is capable of being represented as a network graph (300)
with nodes (302, 304) and edges (306) connecting two nodes (302, 304) each, and wherein the nodes (302, 304)
correspond to user terminals and the edges (306) are derived from the inter-terminal relationships.

3. The method of claim 2, wherein the predefined association underlying the service selection comprises a criterion
expressed as a distance measure applicable to the network graph (300).

4. The method of claim 2 or 3, wherein each edge (306) is associated with metrics information quantifying an interrelation
between the two nodes (302, 304) connected by the edge (306), and wherein the metrics information is derived
from the one or more communication parameters.

5. The method of claim 4, wherein the predefined association underlying the service selection comprises a criterion
applicable to metrics information.

6. The method of any of claims 2 to 5, wherein one or more of the edges (306) are directed, and wherein the service
selection comprises a criterion applicable to edge direction.

7. The method of any of claims 2 to 5, wherein at least some of the user terminals are ranked based on at least one
of membership in cliques and existence of transitive relationships in terms of the network graph (300), and wherein
the service selection comprises a criterion expressed in terms of the ranking.

8. The method of any of claims 2 to 7, wherein each edge (306) is associated with separate metrics information for
each of a plurality of communication services.

9. The method of any of the preceding claims, wherein the service utilization information pertains to communication
services, and wherein the selected service is a communication service.

10. The method of claim 9, wherein the communication services include one or more of voice services, text-based
services, data services, multimedia services, instant messaging services, and community services.

11. The method of any of the preceding claims, wherein the service utilization information pertains to application services,
and wherein the selected service is an application service.

12. The method of any of the preceding claims, further comprising ranking the services in accordance with the service
utilization information, and wherein the service selection is further based on the service ranking.

13. The method of claim 12, wherein the service ranking depends on total usage of each individual service by the
plurality of user terminals.

14. The method of any of the preceding claims, wherein the one or more communication parameters are obtained from
at least one of call detail records, event detail records, communication network interface probing, and user terminal
agents (110).

15. A computer program product comprising program code portions for performing the steps of the method of any of
claims 1 to 14 when the computer program product is run on a computing device.

16. The computer program product of claim 15, stored on a computer-readable recording medium.

17. A device (100) for providing a service availability indication to a user terminal (98), comprising:

- a storage (116) providing a data structure (200) representative of user terminals and of inter-terminal relation-
ships derived from one or more communication parameters pertaining to communications between the user
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terminals, and further providing for at least some of the user terminals service utilization information for each
of a plurality of services,
- said inter-terminal relationships between user terminals derived by evaluating the one or more communication
parameters pertaining to communications between said user terminals, wherein said communication parameters
include at least one of communication partner or partners, duration of communication, number of communica-
tions, communication direction, and kind of utilized communication service;
- said service utilization information comprising at least one of a kind of utilized service, number of service
utilizations and duration of service utilizations for one or more services of the plurality of services;
- a processor (122) adapted to select, for at least one user terminal (98) and from the plurality of services, a
service not used by the at least one user terminal (98), wherein the service selection is based on the service
utilization information provided for other user terminals having a predefined association with the at least one
user terminal (98) as determined by the inter-terminal relationships between the at least one user terminal and
the other user terminals; and
- an output interface (130) for sending a message indicative of the selected service to the user terminal (98).

18. The device of claim 17, wherein the data structure (200) is configured to be represented as a network graph (300)
with nodes (302, 304) and edges (306), wherein the nodes (302, 304) are representative of the user terminals and
wherein the edges (306) connect two nodes (302, 304) each and are derived from the inter-terminal relationships.

19. The device of claim 18, wherein the predefined association underlying the service selection comprises a criterion
expressed as a distance measure applicable to the network graph (300).

Patentansprüche

1. Verfahren zum Bereitstellen eines Dienstverfügbarkeitshinweises für ein Benutzerendgerät (98), umfassend:

- Ableiten von endgeräteübergreifenden Beziehungen zwischen Benutzerendgeräten durch Bewerten von einem
oder mehreren Kommunikationsparametern, die Kommunikationen zwischen den Benutzerendgeräten betref-
fen, worin die Kommunikationsparameter mindestens eines von Folgendem einschließen: Kommunikations-
partner, Dauer der Kommunikation, Anzahl der Kommunikationen, Kommunikationsrichtung und Art des ge-
nutzten Kommunikationsdienstes;
- Erzeugen einer Datenstruktur (200), welche die Benutzerendgeräte und die abgeleiteten endgeräteübergrei-
fenden Beziehungen darstellt (402);
- für mindestens einige der Benutzerendgeräte erfolgendes Ableiten von Dienstnutzungsinformation für eden
aus einer Vielzahl von Diensten (404), wobei die Dienstnutzungsinformation mindestens eines von Folgendem
einschließt: eine Art des genutzten Dienstes, Anzahl der Dienstnutzungen und Dauer der Dienstnutzungen für
einen oder mehrere Dienste aus der Vielzahl von Diensten;
- für mindestens ein Benutzerendgerät (98) und aus einer Vielzahl von Diensten erfolgendes Auswählen eines
nicht durch das mindestens eine Benutzerendgerät (98) verwendeten Dienstes, worin die Dienstauswahl (406)
auf der Dienstnutzungsinformation beruht, die für andere Benutzerendgeräte bereitgestellt wurde, die eine
vordefinierte Assoziation mit dem mindestens einen Benutzerendgerät (98) haben, wie durch die endgeräteü-
bergreifenden Beziehungen zwischen dem mindestens einen Benutzerendgerät und den anderen Benutze-
rendgeräten bestimmt wird; und
- Senden (408) einer Nachricht, die auf den ausgewählten Dienst hinweist, an das mindestens eine Benutze-
rendgerät (98).

2. Verfahren nach Anspruch 1, worin die Datenstruktur (200) imstande ist, als ein Netzwerkgraph (300) mit Knoten
(302, 304) und Kanten (306), die jeweils zwei Knoten (302, 304) verbinden, dargestellt zu werden, und worin die
Knoten (302, 304) Benutzerendgeräten entsprechen und die Kanten (306) aus den endgeräteübergreifenden Be-
ziehungen abgeleitet sind.

3. Verfahren nach Anspruch 2, worin die vordefinierte Assoziation, die der Dienstauswahl zugrunde liegt, ein Kriterium
umfasst, das als ein auf den Netzwerkgraphen (300) anwendbares Distanzmaß ausgedrückt wird.

4. Verfahren nach Anspruch 2 oder 3, worin jede Kante (306) mit Metrikinformation assoziiert ist, die eine Wechsel-
beziehung zwischen den durch die Kante (306) verbundenen zwei Knoten (302, 304) quantifiziert, und worin die
Metrikinformation aus dem einen oder den mehreren Kommunikationsparametern abgeleitet ist.
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5. Verfahren nach Anspruch 4, worin die vordefinierte Assoziation, die der Dienstauswahl zugrunde liegt, ein Kriterium
umfasst, das auf Metrikinformation anwendbar ist.

6. Verfahren nach einem der Ansprüche 2 bis 5, worin eine oder mehrere der Kanten (306) gerichtet sind und worin
die Dienstauswahl ein Kriterium umfasst, das auf Kantenrichtung anwendbar ist.

7. Verfahren nach einem der Ansprüche 2 bis 5, worin mindestens einige der Benutzerendgeräte aufgrund von min-
destens einem von Folgendem eingestuft werden, nämlich Mitgliedschaft in Cliquen und Existenz vorübergehender
Beziehungen im Hinblick auf den Netzwerkgraphen (300), und worin die Dienstauswahl ein Kriterium umfasst, das
im Hinblick auf die Einstufung ausgedrückt wird.

8. Verfahren nach einem der Ansprüche 2 bis 7, worin jede Kante (306) mit separater Metrikinformation für jeden aus
einer Vielzahl von Kommunikationsdiensten assoziiert ist.

9. Verfahren nach einem der vorhergehenden Ansprüche, worin die Dienstnutzungsinformation Kommunikationsdiens-
te betrifft und worin der ausgewählte Dienst ein Kommunikationsdienst ist.

10. Verfahren nach Anspruch 9, worin die Kommunikationsdienste eines oder mehr von Folgendem einschließen:
Sprachdienste, textbasierte Dienste, Datendienste, Multimediadienste, Sofortnachrichtendienste und Gemein-
schaftsdienste.

11. Verfahren nach einem der vorhergehenden Ansprüche, worin die Dienstnutzungsinformation Anwendungsdienste
betrifft und worin der ausgewählte Dienst ein Anwendungsdienst ist.

12. Verfahren nach einem der vorhergehenden Ansprüche, ferner umfassend: Einstufen der Dienste im Einklang mit
der Dienstnutzungsinformation, und worin die Dienstauswahl ferner auf der Diensteinstufung beruht.

13. Verfahren nach Anspruch 12, worin die Diensteinstufung von der Gesamtnutzung jedes einzelnen Dienstes durch
die Vielzahl von Benutzerendgeräten abhängt.

14. Verfahren nach einem der vorhergehenden Ansprüche, worin der eine oder die mehreren Kommunikationsparameter
aus mindestens einem von Folgendem ausgewählt werden: Gesprächsdetailaufzeichnungen, Ereignisdetailauf-
zeichnungen, Kommunikationsnetzwerksschnittstellensondierung und Benutzerendgeräteagenten (110).

15. Computerprogrammprodukt, umfassend Programmcodeabschnitte zum Durchführen der Schritte des Verfahrens
nach einem der Ansprüche 1 bis 14, wenn das Computerprogrammprodukt auf einer Computervorrichtung ausgeführt
wird.

16. Computerprogrammprodukt nach Anspruch 15, gespeichert auf einem computerlesbaren Aufzeichnungsmedium.

17. Vorrichtung (100) zum Bereitstellen eines Dienstverfügbarkeitshinweises für ein Benutzerendgerät (98), umfassend:

- einen Speicher (116), der eine Datenstruktur (200) bereitstellt, die Benutzerendgeräte und endgeräteüber-
greifende Beziehungen darstellt, die aus einem oder mehreren Kommunikationsparametern abgeleitet werden,
die Kommunikationen zwischen den Benutzerendgeräten betreffen, und ferner für mindestens einige der Be-
nutzerendgeräte Dienstnutzungsinformation für jeden aus einer Vielzahl von Diensten bereitstellt,
- wobei die endgeräteübergreifenden Beziehungen zwischen Benutzerendgeräten durch Bewerten des einen
oder der mehreren Kommunikationsparametern abgeleitet werden, die Kommunikationen zwischen den Be-
nutzerendgeräten betreffen, worin die Kommunikationsparameter mindestens eines von Folgendem einschlie-
ßen: Kommunikationspartner, Dauer der Kommunikation, Anzahl der Kommunikationen, Kommunikationsrich-
tung und Art des genutzten Kommunikationsdienstes;
- wobei die Dienstnutzungsinformation mindestens eines von Folgendem einschließt: eine Art des genutzten
Dienstes, Anzahl der Dienstnutzungen und Dauer der Dienstnutzungen für einen oder mehrere Dienste aus
der Vielzahl von Diensten;
- einen Prozessor (122), der dafür eingerichtet ist, für mindestens ein Benutzerendgerät (98) und aus der Vielzahl
von Diensten einen nicht durch das mindestens eine Benutzerendgerät (98) verwendeten Dienst auszuwählen,
worin die Dienstauswahl auf der Dienstnutzungsinformation beruht, die für andere Benutzerendgeräte bereit-
gestellt wurde, die eine vordefinierte Assoziation mit dem mindestens einen Benutzerendgerät (98) haben, wie



EP 2 347 623 B1

16

5

10

15

20

25

30

35

40

45

50

55

durch die endgeräteübergreifenden Beziehungen zwischen dem mindestens einen Benutzerendgerät und den
anderen Benutzerendgeräten bestimmt wird; und
- eine Ausgabeschnittstelle (130) zum Senden einer Nachricht, die auf den ausgewählten Dienst hinweist, an
das mindestens eine Benutzerendgerät (98).

18. Vorrichtung nach Anspruch 17, worin die Datenstruktur (200) dafür konfiguriert ist, als ein Netzwerkgraph (300) mit
Knoten (302, 304) und Kanten (306) dargestellt zu werden, worin die Knoten (302, 304) die Benutzerendgeräte
darstellen und worin die Kanten (306) jeweils zwei Knoten (302, 304) verbinden und aus den endgeräteübergrei-
fenden Beziehungen abgeleitet sind.

19. Vorrichtung nach Anspruch 18, worin die vordefinierte Assoziation, die der Dienstauswahl zugrunde liegt, ein Kri-
terium umfasst, das als ein auf den Netzwerkgraphen (300) anwendbares Distanzmaß ausgedrückt wird.

Revendications

1. Procédé de fourniture d’une indication de disponibilité de service à un terminal d’utilisateur (98), comprenant :

- la dérivation de relations inter-terminaux entre des terminaux d’utilisateur en évaluant un ou plusieurs para-
mètre(s) de communication associé(s) à des communications entre lesdits terminaux d’utilisateur, dans lequel
lesdits paramètres de communication incluent au moins un paramètre parmi un partenaire ou des partenaires
de communication, une durée de communication, un nombre de communications, un sens de communication
et un type de service de communication utilisé;
- la génération d’une structure de données (200) représentative desdits terminaux d’utilisateur et desdites
relations inter-terminaux dérivées (402) ;
- la dérivation, pour au moins certains des terminaux d’utilisateur, d’une information d’utilisation de service pour
chacun d’une pluralité de services (404), ladite information d’utilisation de service comprenant au moins une
information parmi un type de service utilisé, un nombre d’utilisations de service et une durée d’utilisations de
service pour un ou plusieurs service(s) de la pluralité de services ;
- la sélection, pour au moins un terminal d’utilisateur (98) et parmi la pluralité de services, d’un service non
utilisé par l’au moins un terminal d’utilisateur (98), dans lequel la sélection de service (406) est basée sur
l’information d’utilisation de service fournie pour d’autres terminaux d’utilisateur présentant une association
prédéfinie avec l’au moins un terminal d’utilisateur (98) comme déterminé par les relations inter-terminaux entre
l’au moins un terminal d’utilisateur et les autres terminaux d’utilisateur ; et
- l’envoi (408) d’un message indicatif du service sélectionné à l’au moins un terminal d’utilisateur (98).

2. Procédé selon la revendication 1, dans lequel la structure de données (200) peut être représentée en tant que
graphique de réseau (300) comportant des noeuds (302, 304) et des liens réseau (306) connectant chacun deux
noeuds (302, 304), et dans lequel les noeuds (302, 304) correspondent à des terminaux d’utilisateur et les liens
réseau (306) sont dérivés des relations inter-terminaux.

3. Procédé selon la revendication 2, dans lequel l’association prédéfinie qui sous-tend la sélection de service comprend
un critère qui est exprimé en tant que mesure de distance applicable au graphique de réseau (300).

4. Procédé selon la revendication 2 ou 3, dans lequel chaque lien réseau (306) est associé à une information de
mesure qui quantifie une interrelation entre les deux noeuds (302, 304) connectés par le lien réseau (306), et dans
lequel l’information de mesure est dérivée à partir des un ou plusieurs paramètre(s) de communication.

5. Procédé selon la revendication 4, dans lequel l’association prédéfinie qui sous-tend la sélection de service comprend
un critère applicable à une information de mesure.

6. Procédé selon l’une quelconque des revendications 2 à 5, dans lequel un ou plusieurs des liens réseau (306) est/sont
dirigé(s), et dans lequel la sélection de service comprend un critère applicable à un sens de lien réseau.

7. Procédé selon l’une quelconque des revendications 2 à 5, dans lequel au moins certains des terminaux d’utilisateur
sont classés sur la base d’au moins un élément parmi une appartenance à des groupements et une existence de
relations transitives en termes de graphique de réseau (300), et dans lequel la sélection de service comprend un
critère exprimé en termes de classement.
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8. Procédé selon l’une quelconque des revendications 2 à 7, dans lequel chaque lien réseau (306) est associé à une
information de mesure séparée pour chacun d’une pluralité de services de communication.

9. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’information d’utilisation de service
est associée à des services de communication, et dans lequel le service sélectionné est un service de communication.

10. Procédé selon la revendication 9, dans lequel les services de communication incluent un ou plusieurs service(s)
pris parmi des services vocaux, des services basés sur texte, des services de données, des services multimédia,
des services de messagerie instantanée et des services de communauté.

11. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’information d’utilisation de service
est associée à des services d’application, et dans lequel le service sélectionné est un service d’application.

12. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre le classement des services
en fonction de l’information d’utilisation de service, et dans lequel la sélection de service est en outre basée sur le
classement des services.

13. Procédé selon la revendication 12, dans lequel le classement des services dépend d’une utilisation totale de chaque
service individuel par les terminaux de la pluralité de terminaux d’utilisateur.

14. Procédé selon l’une quelconque des revendications précédentes, dans lequel les un ou plusieurs paramètre(s) de
communication sont obtenus à partir d’au moins un élément informationnel parmi des enregistrements détaillés
d’appels, des enregistrements détaillés d’événements, un sondage d’interfaces de réseau de communication et des
agents de terminal d’utilisateur (110).

15. Produit de programme d’ordinateur comprenant des parties de code de programme pour réaliser les étapes du
procédé selon l’une quelconque des revendications 1 à 14 lorsque le produit de programme d’ordinateur est exécuté
sur un dispositif informatique.

16. Produit de programme d’ordinateur selon la revendication 15, stocké sur un support d’enregistrement lisible par
ordinateur.

17. Dispositif (100) pour fournir une indication de disponibilité de service à un terminal d’utilisateur (98), comprenant :

- un stockage (116) qui fournit une structure de données (200) représentative de terminaux d’utilisateur et de
relations inter-terminaux dérivées à partir d’un ou de plusieurs paramètre(s) de communication associé(s) à
des communications entre les terminaux d’utilisateur, et qui munit au moins certains des terminaux d’utilisateur
d’une information d’utilisation de service pour chacun d’une pluralité de services,
- lesdites relations inter-terminaux entre des terminaux d’utilisateur étant dérivées en évaluant un ou plusieurs
paramètre(s) de communication associé(s) à des communications entre lesdits terminaux d’utilisateur, dans
lequel lesdits paramètres de communication incluent au moins un paramètre parmi un partenaire ou des par-
tenaires de communication, une durée de communication, un nombre de communications, un sens de com-
munication et un type de service de communication utilisé ;
- ladite information d’utilisation de service comprenant au moins une information prise parmi un type de service
utilisé, un nombre d’utilisations de service et une durée d’utilisations de service pour un ou plusieurs service(s)
de la pluralité de services ;
- un processeur (122) adapté de manière à sélectionner, pour au moins un terminal d’utilisateur (98) et parmi
la pluralité de services, un service non utilisé par l’au moins un terminal d’utilisateur (98), dans lequel la sélection
de service est basée sur l’information d’utilisation de service fournie pour d’autres terminaux d’utilisateur pré-
sentant une association prédéfinie avec l’au moins un terminal d’utilisateur (98) comme déterminé par les
relations inter-terminaux entre l’au moins un terminal d’utilisateur et les autres terminaux d’utilisateur ; et
- une interface de sortie (130) pour envoyer un message indicatif du service sélectionné au terminal d’utilisateur
(98).

18. Dispositif selon la revendication 17, dans lequel la structure de données (200) est configurée de manière à être
représentée en tant que graphique de réseau (300) comportant des noeuds (302, 304) et des liens réseau (306),
dans lequel les noeuds (302, 304) sont représentatifs des terminaux d’utilisateur et dans lequel les liens réseau
(306) connectent chacun deux noeuds (302, 304) et sont dérivés à partir des relations inter-terminaux.
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19. Dispositif selon la revendication 18, dans lequel l’association prédéfinie qui sous-tend la sélection de service com-
prend un critère qui est exprimé en tant que mesure de distance applicable au graphique de réseau (300).
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