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A centralized service interaction handler unit is provided in a communications network. This interaction handler includes a database
with a plurality of matrices, with one matrix for each type of interaction (e.g., activation of a service, deactivation of a service,
roaming between countries, etc.). The interaction handler accesses a pertinent matrix each time such an activation, deactivation,
roaming, etc. operation is executed. The accessed matrix iIs used to determine the action to be taken when a service (Sy) that

interacts with the requested service (S, ) Is encountered.
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Abstract

A centralized service interaction handler unit is
provided in a communications network. This interaction
handler includes a database with a plurality of matrices,
with one matrix for each type of interaction (e.g.,
activation of a service, deactivation of a service, roaming
between countries, etc.). The interaction handler accesses
a pertinent matrix each time such an activation,
deactivation, roaming, etc. operation is executed. The
accessed matrix is used to determine the action to be taken
when a service (Sy) that interacts with the requested

service (Sy) 1s encountered.
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INTERACTION HANDLER FOR
TELEPHONE SUBSCRIBER SERVICES

BACKGROUND OF THE INVENTION
. lla "OO ile ' 'Oll
The present invention relates in general to the telecommunications field and,

in particular, to a method and system for handling interactions between telephone

subscriber services.

5 .. Related £

Many new suppiementary subscriber services are being introduced into today’s
telephone networks. However, it has become an increasingly complex process to
handle interactions between different subscriber services, since no undesired behavior
resulting from the interactions can be tolerated. Consequently, in order to mimimize
such interactions, different nodes are used to handle supplementary services in existing
communication networks. As such, a need has arisen to be able to handle these
interactions between services in a much more flexible manner.

Currently, interaction handling functions are distributed across all of the
software modules that process the services concemed. In most cases, the interaction
handling functions are hard-coded in these software modules. Consequently, in each
of these software modules, an interaction decision has to be made whenever a service
is to be activated or deactivated.

A significant problem with interaction handling in existing telephony systems
is that the undesired behavior that occurs contradicts the original intention of the
services involved. Typically, this problem is caused by the different services
interacting with each other in many undesired or unpredictable ways; Obviously, this
undesirable behavior should be avoided whenever possible.

One approach used to avoid such undesirable behavior is to control the
activation and deactivation of the services. In this regard, the technical specifications
for these services define how to avoid this behavior, by not allowing the services that

can cause the undesired behavior to be activated at the same time. For example, the
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technical specifications for the Global System for Mobile Communications (GSM)
define more than two hundrcd such service interactions. As such, the service
interaction handling functions have to be performed when the defined services are
activated or deactivated, or when a mobile communication system subscriber roams
from one country to another.

The most significant problems with existing service interaction handling
approaches arise when the software being used to perform the interaction handling
functions moves into the sustaining phase. If this software is designed to function in
the traditional manner (i.e., distributed to all the software modules dealing with the
services involved), the following problems arise: (1) It is very difficult to obtain a
general overview of the services that will interact, which makes it time-consuming and
costly to train designers in this field; (2) It is also very difficult to make changes to the
services that will interact; and (3) It is also very difficult to add new services that will

Interact with the existing services. However, as described below, the present invention

successfully resolves these problems.

SUMMARY OF THE INVENTION

In accordance with the present invention, a centralized service interaction
handler 1s provided 1n a communications network. This interaction handier includes
a database with a plurality of matrices, with one matrix for each type of interaction
(e.g., activation of a service, deactivation of a service, roaming between countries,
etc.). The interaction handler requests (accesses) a pertinent matrix each time such an
activation, deactivation, roaming application is executed. The requested matrix is used
to determine the action to be taken when a service that interacts with the requested
service 1s encountered.

An important technical advantage of the present invention is that interactions
between services can be handled with minimal effect on the services being provided.

Another important technical advantage of the present invention is that new

rules with respect to the handling of service interactions can be readily added by

inputting the data directly into the pertinent matrix.
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Yet another important technical advantage of the present invention is that the

interaction handling functions are not hard-coded into the system and can be

conveniently changed.

Still another important technical advantage of the present invention is that all
interaction handling changes can be made subsequent to the system design phase,
which makes it possible to customize the handling functions.

Yet another important technical advantage of the present invention is that the

interaction handler can be used independently of the network structure, and can thus

be integrated into the network structure in many ways.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the method and apparatus of the present
invention may be had by reference to the following detailed description when taken
in conjunction with the accompanying drawings wherein:

FIGURE 1 is a diagram that shows an exemplary subset of an activation matrix
that can be used to implement the present invention,

FIGURE 2 is a diagram that shows an exemplary subset of a deactivation
matrix that can be used to implement the present invention;

FIGURE 3 is a block diagram that shows a mobile network including an
interaction handler, in accordance with a preferred embodiment of the present
invention, and

FIGURE 4 is a flow diagram that 1llustrates a method for changing the

activation state of a mobile Intelligent Network (IN) service, in accordance with the

preferred embodiment of the present invention.
DETAILED DESCRIPTION OF THE DRAWINGS
The preferred embodiment of the present invention and its advantages are best

understood by referring to FIGURESs 1-4 of the drawings, like numerals being used for
like and corresponding parts of the vanous drawings.

Essentially, a centralized service interaction handler is provided in a
communications network. This interaction handler includes a database with a plurality
of matrices, with one matrix for each type of interaction (e.g., activation of a service,

deactivation of a service, roaming between countries, etc.). The interaction handler
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accesses a pertinent matrix each time such an activation, deactivation, roaming, etc.

application is executed. The accessed matrix is used to determine the action to be

taken when an interacting service is encountered. |
Specifically, a subscriber service can have one of the following activation
5 statuses: (1) “active-operate” - this status implies that invocation of the service is
allowed; (2) “active-quiescent” - this status implies that a service is active, but
Invocation of the service is temporarily inhibited: and (3) “deactive” - this status

implies that invocation of the service is not allowed.

An “activation matrix” includes two types of services: (1) a service to be
10 activated (called “S,” in the activation matrix); and (2) an Interacting service (called
“S,” 1n the activation matrix). If an interaction is possible between an S,and S, the
Intersecting element in the matrix between the two services contains an “Interaction
type” which determines what action is to be taken. Ifit is impossible for an interaction

to occur between the two services (S, and S,), the intersecting element in the matrix

15 between the two services will be empty. An exampie of such an activation matrix is
shown in FIGURE 1.

FIGURE 1 is a diagram that shows an exemplary subset of an activation matrix

that can be used to implement the present invention. As shown, the matrix shown in
FIGURE 1 can include at least the following four interaction types: (1) Activation of
20 S, - service 1s denied (S, NC); (2) Activation of S, - service is allowed, but the status
Is set to “active-quiescent” (S, AQ); (3) Activation of S, - service is allowed, but the
status of the S is set to “active-quiescent” (S5,AQ); and (4) Activation of S, - service
1s allowed, but the status of the S, shall be set to “deactive” (S,D). The letters CFU,
CFB, CFNRY, etc. are abbreviations for certain subscriber services, such as, for
25 example: Call Forwarding Unconditional (CFU); Call Forwarding on mobile
subscriber Busy (CFB); Call Forwarding on No Reply (CFNRY); Cail Forwarding on
Not Reachable (CFNRC); Default Call Forwarding (DCF); Single Personal Number
(SPN); Barring of All Outgoing Calls (BAOC); Barring of All Outgoing International
Calls (BOIC); Barring of All Incoming Calls (BAIC); Barring of All Incoming Calls
30 when Roaming Outside Home PLMN (BICRO); and Barring of All Outgoing
International Calls Except those directed to Home PLMN country (BOIEXH).
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Each time a subscriber service i1s to be activated, the executing software
requests the activation matrix, and for the S, concerned, searches through all of the
S,’s and performs the actions according to the interaction types shown (at the row and
column intersections in the matrix). An action is performed only in the case where the
interacting service 1s either in an “active-operative” or “active-quiescent” state. For
example, in the activation matrix, for the service “CFU”, the action S AQ is performed
for the interacting service CFB.

A “deactivation matnix” includes two types of services: (1) a service to be
deactivated (called “S,” In the deactivation matrix); and (2) an interacting service
(called “S,” in the deactivation matrix). If an interaction is possible between an S, and
S,, the intersecting element 1n the matrix between the two services contains an
“Interaction type” which determines what action is to be taken. If it is impossible for
an interaction to occur between the two services (S, and S,), the intersecting element

in the matrix between the two services will be empty. An example of such a

deactivation matrix 1s shown in FIGURE 2.

FIGURE 2 1s a diagram that shows an exemplary subset of a deactivation
matrix that can be used to implement the present invention. As shown, the matnx
shown in FIGURE 2 can include at least one interaction type: If the S, 1s “active-
quiescent” (S,AC), then that service’s status will be set to “active-operative” when the

S, is to be deactivated. Again, the letters CFU, BAOC, etc. in FIGURE 2 are

abbreviations for the services being provided. Each time a subscniber service is to be
deactivated, the executing software accesses the deactivation matrix, and for the S,
concerned, searches through all of the S, ’s and performs the actions according to the
interaction types shown. An action 1s performed only in the case where the interacting
service is in an “active-quiescent” state. For example, in the deactivation matnx, for
the service “CFU”, the action S AC is performed for the interacting service CFB.
When the executing software is called up (e.g., just before activating or
deactivating a service), it is likely that this action will result in additional call ups of
the executing software due to the repercussions of the 1nitial call up. For example, the
following illustrates three stages that start with an activation request: (1) The service
“A"” is to be activated - thie activation matrix is accessed by the executing software; (2)

This implies that the service “B” is to be deactivated, assuming that service “B” had
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previously been activated - the deactivation matrix is accessed by the executing
software; and (3) This can imply that one or many services will be set to the actjve-
operative state (the number of interacting services affected depends on how many of

them are in the active-quiescent state). For example, assume that five call forwarding
services will be affected. This implies that the executing software will check the
activation matrix for each of the five call forwarding services. As such, the data in the
matrix must be set up in a way that prevents having an endless “recursive call chain”
occur.

When a subscriber moves (roams) between a Public Land Mobile Network

(PLMN) 1n a home country and another country in any direction, certain Interactions
can occur between some call forwarding services and some call barnng services.
These services are used because incoming and outgoing calls can be rather expensive
for the subscriber while visiting a foreign country. For this situation, a “movement
matnx” can be used by the interaction handler.

A “movement matrix” includes two types of services: (1) call forwarding
services (called S, in the movement matrix); and (2) interacting services (barring
services, called S, In the movement matrix). If an interaction can occur between an
S,and S, the intcrsectihg element between the two services in the movement matrix
contains an “interaction type” that defines what action is to be taken. If it is
impossible for an interaction to occur between the two services (S, and S,), the
Intersecting element in the matrix between the two services will be empty. The
“Interaction type” determines that the S, is set to either “active-operate” or “active-
quiescent” depending on: (1) a calculated location condition; and (2) the activation
statuses of the S, and S..

Each time the subscriber crosses a border between the subscriber’s home
country and another country (in either direction), the executing software (in the
handler) accesses the movement matrix, and for all of the S, ’s concerned, searches
through all of the S,’s and performs the actions according to the indicated interaction
types.

In general, from a network standpoint, a central interaction handler can be

implemented in a network either in a centralized or decentralized arrangement. The

information flow to and from the central interaction handler can be handled in 2
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“demand” mode or “information” mode. The central interaction handler in the
network handles the interactions between all of the services in the network. A request
for a service from somewhere else in the same node is handled directly, while a
request for a service from a different node is sent via an interface using a muitiple
application part (MAP) protocol. The request message from the different node
includes the subscriber identity (id), service id, and the desired action. The data
needed for execution of the interaction handler can either be stored centrally with the
interaction handler or not. The interaction handler will execute the pertinent software
application and determine whether a requested action 1s allowed, what additional
actions are needed, and then return the resuits in a message to the requesting node. In
the event that an additional action is needed, the extermal node will send a
confirmation to the interaction handler when that additional action is executed.

For this embodiment, the interaction handler needs to have the subscriber
information, the subscribers’ services, and their activation status. This information
can be stored in a centralized database on the same node as the interaction handler.
Preferably, this database is updated each time a service is activated 1n a node. For
external nodes, a request and response message are sent over the interface.

In the event that no centralized database exists in the network, the interaction
handler has to be kept informed about the status of the subscribers’ services. In the
“inform” mode, when a request for a service is sent to the interaction handler, all

pertinent information about the subscribers’ services is added to the request message.

" In the “demand” mode, when the interaction handler is handling a service request, and

part of the service information is missing, the interaction handler will request the
missing information from the external node.

For those networks that include both a centralized and decentralized interaction
handler, each node in the network preferably includes an interaction handler that
handles the interactions between the services on the respective node. After the
interaction handling operations have been completed, a request message is sent to the
central interaction handler to check the services on the other nodes.

FIGURE 3 is a block diagram that shows a mobile network inciuding an
interaction handler, in accordance with a preferred embodiment of the present

invention. The home location register (HLR) 12 in the network 10 is a node that

PCT/SE99/00124



CA 02320353 2000-08-04

- WO 99/43164 'PCT/SE99/00124

-8-

includes the network’s central interaction handler 14. A service control part (SCP) 18
can be a second service handling node in the network. These nodes communicate with
each other via an external interface. The SCP 18 sends a request to the HLLR 12, in the
event that a change of activation status 1s to be made.

5 In addition to the interaction handler 14, the HLR 12 preferably includes data

to execute the requested services, which are implemented by the SCP 18. The network
10 includes an interface 17 between the HLR 12 and the SCP 18.

' A service request message contains the service-id, which can be activated or
deactivated, and the change desired to be made. The results message contains an

10 indicator that shows whether a change will be allowed, or the conditions for the

change.

FIGURE 4 1s a flow diagram that 1llustrates a method 100 for changing the

activation state of a mobile Intelligent Network (IN) service, in accordance with the

preferred embodiment of the present invention. At step 102, the subscriber initiates
15 use of the customer control procedure of the IN service “A”, by placing a telephone

call to the customer control number using the mobile station 22. At step 104, the

service 1s activated, and the subscnber 1s led through a series of menus by a voice

message. At step 106, the subscriber uses the input keypad of mobile station 22 to

input the change(s) to be made. In this illustrative case, the subscriber mnputs
20 information that elects to change the activation state of service “A” to active.

At step 108, the SCP 18 sends a message to the HLR 12 uéing the IN
application part (INAP) protocol, which contains an interaction check of the request
to change the activation state. At step 110, the HLR 12 determines whether the
request to change the activation state of the service is allowable, in accordance with
25 the data settings stored in the interaction handler 14. Atstep 112, the HLR 12 returns

a results message to the SCP 18, which contains the response to the _;equest to make
the change. At step 114, the SCP 18 changes the activation state, if the change is
allowed. Otherwise, at step 116, the SCP 18 plays an announcement to the subscriber
(via the mobile services switching center or MSC 16 and the mobile station 22) that

30 the change request is not allowed, using an announcement machine located in the SSF
20.
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Although a preferred embodiment of the method and apparatus of the present
invention has been illustrated in the accompanying Drawings and descnibed in the
foregoing Detailed Description, it will be understood that the invention 1s not limited
to the embodiment disclosed, but is capable of numerous rearrangements,
modifications and substitutions without departing from the spirnt of the invention as

set forth and defined by the following claims.
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WHAT IS CLAIMED IS:
1. A system for handling interactions between services in a communications

network, comprising:

a central interaction handler node, within said network, having a plurality of
matrices therein, each one of said plurality of matrices representing one of a plurality of
service request types, each one of said plurality of matrices including at least a first
service and a second service; |

a communications node in communication with said interaction handler node for
conveying a request for said first service to said interaction node, said request being
associated with a given one of said plurality of service request types; and

wherein said interaction handler node accesses one of said plurality of matrices
associated with said given service request type to determine an interaction type for said
first service and said second service, said interaction type indicating whether said first
service 18 allowed, said interaction handler node sending said interaction type to said

commumications node to perform actions associated with said interaction type.

2. The system of claim 1, wherein said given service request type is a service

activation request.

3. The system of claim 1, wherein said given service request type is a service

deactivation request.

4, The system of claim 1, wherein said given service request type is a

roaming service request.

5. The system of claim 1, wherein said interaction handler node comprises a

SCI'VCr,
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6. A method for handiing interactions between a plurality of services in a

communications network, comprising the steps of:

storing, within a central interaction handler node, a plurality of matrices, at least
one matrix of said plurality of matrices representing one of a plurality of service request
types, said at least one matrix including at feast a first service and a second service;

sending a request for said first service from a communications node to said
interaction handler node within said network, said request being associated with a given
one said plurality of service request types;

accessing, by said interaction handler node, said at least matrix associated with
said given service request type;

determining, by said interaction handler node, and intersecting element of said
accessed matnx associated with said first service and said second service;

determining, by said interaction handler node, an interaction type for said first
service from said intersecting element, said interaction type indicating whether said first
service is allowed; and

sending said interaction type from said interaction handler node to said

commumnications node to perform actions associated with said interaction type.

7. A method of claim 6, wherein said given service request type is a service

activation request.

8. A method of claim 6, wherein said given service request type is a service

deactivation request.

9. The method of claim 6, wherein said given service request type is a

roaming scrvice request.

10.  The method of claim 6, wherein said action to be taken comprises

activating said first service.
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11.  The method of claim 6, wherein said action to be taken comprises denying

activation of said first service.

| E——

12.  The method of claim 6, wherein said action to be taken comprises
activating said first service and deactivating one of said plurality of services that can

interact with said first service.
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