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Handling of interaction between supplementary services.

Technical Field of the Invention.

Generally and according to a first aspect the present
invention relates to a system for handling the use of basic
functions and supplementary functions in a telecommunication
network including a plurality of users which can call each
other and subscribe to basic services and supplementary
functions relating to the basic and supplementary functions,
respectively. A platform contains the basic functions and
implements interfaces which each link one or more of the
supplementary functions to the platform. Each supplementary
function consists of one or more link modules, one per
interface, that the supplementary function desires to use.
Interaction logic is used for detecting and solving conflicts
between supplementary functions.

More particularly, and according to a second aspect, the
invention relates to a telecommunication system structured
for including a set of basic functions and a set of
supplementary functions. Each of said supplementary functions
is connectable to a certain basic function for forming an
addition to and modifying this basic function. The basic
functions implement one or more open interfaces the
functionality of which is not specific for any supplementary
function, and which admit interaction between said basic
functions and said supplementary functions in a way to allow
new supplementary functions to be added to the system without
affecting the basic functions. Interaction logic is used for
solving problems arising from the respective behaviours of
two supplementary functions, which are simultaneously
connected to a specific basic function, coming into conflict
with each other.

Commercial products in a telecommunication network
usually have a set of basic functions which may be regarded
as essential for that type of product. Basic functions may be
said to distinguish different types of products from each
other. A telephone must e.g. allow the user to establish
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calls in the network. A fax machine must be able to receive
calls and write a message from the user from which the call
originates. Besides these basic functions commercial products
usually offer some supplementary functions, which distinguish
different products of the same type. Certain telephones may
e.g. have a re-dial call button allowing the user to easily
dial the number dialled last. Certain fax machines have the
possibility to listen to recorded messages from anywhere in
the network.

In the above defined connection there are certain
concepts which may need clarification here, and of which some
are mentioned above and further below. These concepts are:

- Network operator; this is an organization running a
physical communication network. In Sweden Telia is an
example.

- System manufacturer; this is an organization that has
created and provides a communication network for the network
operator. In Sweden this is Ericsson for Telia. In the
Netherlands it is Ericsson and AT&T for Dutch PTT.

~ User; this is a person or organization which can use a
service in a communication network. The concept user is
therefore not used without being related to a service or a
group of services. Often a user is the same as a subscriber.

- Service provider; this is a person or organization
providing a service for one or several users. Todays service
provider normally is the same as the network operator, a
condition that is expected to remain within a foreseeable
future. Service providers may also be users of services which
are provided by another provider.

Each user in a telecommunication network uses it mainly
for communicating with other users. In order for the user to
be able to use the functions in the network, e.g. establish a
call, the user must subscribe, i.e. become a subscriber, to
applicable services. If a user desires to use basic functions
of the system, the user must thus subscribe to the right
basic services, and if a user desires to use supplementary
functions of the system the user has to subscribe to the
right supplementary services.

By a subscription a specific service is thus provided for
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a user. The user, or the provider of the service on behalf of
the user, may then activate a corresponding function. The
function will then perform specific measures for the user. A

~call request is e.g. activated by lifting the telephone

receiver. ’‘Call Forwarding’ is a feature which when activated
will forward calls destined to the user for which the service
is provided, to an alternative destination. '

since services are provided on a per user basis, the:
activated function should not have a.greater influence on the
system than what is determined by an agreement between the
user and the provider of services, as part of a service
agreement. ’Call Waiting’ admits e.g. gueueing of a call to a
busy access. When the service is provided the accesses for
which ’call Waiting’ may gqueue calls is limited to the access
that the user hires from the provider. This function is
therefore said to be "“activated for the access", by a user
owning the access. If the access is owned by several users,
which is e.g. possible in ISDN, only such calls will be
queued which are destined for the user having activated ‘Call
Waiting’.

The concepts basic functions and supplementary functions,
in the meaning here used, as well as the interactions
discussed more closely below, are well known to the man of
the art. Shortly, each basic function and supplementary
function is a code executed by computers in the

telecommunication system. In a case of use activation of a

desired supplementary service is performed by a jump
jnstruction in the code of the executed basic function.

Recommendations relating to and describing basic
functions and supplementary functions occur e.g. within the
GSM system. Reference may e.g. be made to recommendation
02.04 regarding the above used denominations such as ‘Call
Waiting’ etc. for some different supplementary functions.

In connection with the description of supplementary
functions which may be exposed to the interaction problem
there is also a description of the interaction in gquestion
and its consequence.

There may also be supplementary functions which are
applicable only for the service provider, i.e. no user has
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access to such supplementary functions. The service provider
need not subscribe to a service until these supplementary
functions are activated. Many supplementary functions for
network maintenance are e.g. activated for a transmission
route: supplementary functions introducing priority lines
within the transmission route, or supplementary functions
automatically blocking the route under certain conditions.
Also users may lease transmission routes, or rather a user
representing a group of users, e.g. a business group. In this
case the user must subscribe to a service before any
supplementary functions may be activated by the user relating
to this transmission route.

The more services that are available the more attractive
is a provider of these services for "potential" users. It is
therefore essential for the provider to be able to offer a
competitive set of services, basic services as well as
supplementary services. Offering new supplementary services
is regarded to be the fastest way of attaining this due to
the fact that implementation of the included supplementary
service only requires small modifications of the basic
function. A large widening of the number of supplementary
services may therefore be expected. This requires a short
cycle of introduction, i.e. from the rise of the need until
the installation, of new supplementary services. Since the
providing and activating principles are very straight forward
it will be the supplementary service part that may form an
obstacle to attain short introduction cycles. These
supplementary services are therefore mostly implemented as
software.

To change a complete telecommunication system each time a
new supplementary service is introduced is too expensive. A
mimimum requirement on a system is therefore that it must be
modular. A modular system admits introduction of new and
removal of old supplementary functions without affecting
other installed supplementary functions. Each supplementary
function is installed as a separate loading module.

This modularity may be attained by means of a platform.
The platform contains the basic functions. It also implements
one or more interfaces. Each interface links one or more
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supplementary functions to the basic functions which admits
interaction between the supplementary and basic functions.

A supplementary function can consist of one or more link
modules, one for each interface, that the supplementary
function desires to use. A link module is a module that can
be linked to an interface without affecting, in connection
with the linking, other modules which are linked to the same
interface. '

Each interface consists of operations and triggers.
Triggers are calls to operations which when executed perform
specific changes in the behaviour of the basic function. When
these changes appear the corresponding trigger is sent to the
supplementary services linked to the interface. Each
supplementary service can then react on the trigger by
ordering the platform to execute one or more operations. The
platform will schedule the execution of the supplementary
services, i.e. decide in what order supplementary services
shall receive the trigger.

This results in a two way interaction between platform
and supplementary services.

The interface is open, by which it is meant in the
present connection that it shall be generic for all services,
as well as be able to be used by more than one service in the
same system. In other words, there are no operations or
triggers which are specific for any supplementary service.
The platform itself must not contain any code specific for
any supplementary service. Future upgradings of the platform
must implement interfaces which are compatible with previous
versions. These properties secure modularity between the
platform and the supplementary functions. The supplementary
functions can be installed, designed and upgraded without
affecting the platform, and the platform can be upgraded
without affecting the supplementary functions.

Most users will only have activated a few supplementary
functions. It is therefore important that the handling of
triggers is optimized for avoiding a lot of overhead in the
processor capacity. For each activation of a basic function,
e.g. at a call or an operator procedure, a trigger should
thus only be received by those supplementary functions which
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are applicable for this specific activation. This can be
attained by building the link picture, stating the
supplementary functions which are linked to an interface,
during the execution of the basic function itself. Only
supplementary functions which are activated will then be
linked and triggers will only be sent to them. If a certain
call e.g. includes a transmission route, for which a
supplementary function is activated, then the appropriate
1ink module in this supplementary function will be linked to
the call. The supplementary function can now receive triggers
from the call. This procedure is often referred to as
"dynamic linking". For further optimization triggers may be
sent only to a subset of the linked supplementary functions,
viz. those that have indicated interest for this trigger.
Such a mechanism is called "monitoring".

Dynamic linking is not unusual. In C++ the principle for
"dynamic binding" can be used for implementing dynamic
linking. In PLEX signals carry their destination as dynamic
data (the mechanism used for communicating between modules) .
In AXE-10 this function included in PLEX is used for
implementing a "traffic link" (=an active call), where the
modules can be "in-linked" or "side-linked" (=dynamic
linking).

The conventional technique within the art suffers from
some problems.

Once a platform has been implemented as described above,
modularity is attained between supplementary function and
platform. By using the same platform, unfortunately
supplementary functions may end in a conflict with respect to
their mutual behaviours. For making possible solution of a
conflict between two or more supplementary functions it is
known to design the supplementary functions affected by the
conflict so that they interact with each other in order to
solve the conflict. Between supplementary functions in this
structure there are thus no natural modularity preventing
conflicts to appear. Compare e.g. ‘Call Forwarding on Busy’
and ‘Call Waiting’. ‘Call Forwarding on Busy’ forwards a call
if the user is busy. ’‘Call Waiting’ will instead queue a call
for the busy user. The two supplementary functions must
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interact to come to an agreement. Both can e.g. be activated,
put if the original destination answers first, ringing to the
alternative destination is stopped, and if the alternative
destination answers first, the call will be removed from the
call Waiting’ queue.

As long as there are not so many supplementary functions
in the system, interactions may be quite simply implemented
in the supplementary functions themselves. With a growing
number of supplementary functions the total introduction
cycle for each new supplementary function becomes longer
because more and more already installed supplementary
functions have to be upgraded. This can result in an
introduction disturbance in the system. This problem is often
referred to as "interaction problem". Each solution must
guarantee modﬁlarity between all supplementary functions. The
invention starts from the realization that interactions
should not be implemented in the supplementary functions
proper. Of course the way this is performed must not create
more problems than it solves.

Description of Related Art.
In a traditional architecture the coordination mechanism,

in the form of software solving conflicts between
supplementary functions, is logically a part of the platform,
but is implemented as a separate module, i.e. it can be
upgraded separately. From the point of view of a
supplementary function the coordination module belongs to the
platform. As long as no coordination is required the
coordination module will only forward ordered operations from
supplementary functions to the platform and forward triggers
from the platform to one or more supplementary functions. The
coordination module will also perform the dynamic linking
required. _

The coordination module will detect a conflict either
when a supplementary function provides an operation or when
the platform sends a trigger. The logic detecting a conflict
is referred to as "detection logic" and has access to the
following information:

- Supplementary functions linked to the specific
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- Earlier operations of linked supplementary functions.

- Triggers which have been sent earlier to linked
supplementary functions.

- The present operation/trigger.

.= Information which may be stored in the platform and
accessed by the coordination module. E.g. ‘call-state’.

The coordination module can then perform coordinative
actions for avoiding a conflict. This is called "solution
logic". They include:

- Rescheduling execution of supplementary functions on a
trigger.

- Ignoring, replacing or extending specific operations
from certain supplementary functions, or certain triggers to
certain supplementary functions.

This traditional approach leads to a loose relationship
between the supplementary function logic and interaction
logic, i.e. detecting logic plus solution logic, of this
supplementary function. As a result, no supplementary
function related data or code is directly accessible by the
coordination module, except for data stored in the platform,
e.g. a data base. Not even data in the data base can be
secure. Supplementary functions often copy this data during
execution and then uses this copy for further processing.
Another consequence of this structure is that it does not
exist any feed back to the supplementary function. The
supplementary function does therefore not know whether the
operations ordered thereby are executed unmodified, or if it
did not receive a monitored trigger. As a consequence of this
supplementary functions are as simple as possible, but the
interaction logic will consequently be more complicated. The
involved complications are:

- A great part of the execution of supplementary
functions consists of operations towards the platform. A very
detailed knowledge of the supplementary function is therefore
required, probably more detailed than what is really needed
for solving all possible conflicts of the supplementary
functionality (no abstraction possible).

- If a certain data is required for a correct decision,
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this data has to be extracted from the operations ordered by
the supplementary function. The data must be stored until
requested by the interaction logic. Changes in the data must
be monitored as well by extracting these changes from the
subsequent operations. Beside the complexity with respect to
supervision of the data and its changes, it ones again
requires a detailed knowledge about the internal way of
operation of the supplementary function.

- All changes in the execution flow of a supplementary
function must be carefully supervised by the detecting logic,
if different branches in the execution flow may lead to
different types of conflicts. A running state of the
supplementary function must be maintained in the coordination
module. Since decision logic and iteration logic cannot be
monitored directly, operations and their data have to be
interpreted for obtaining the necessary information. Once
again this requires a detailed knowledge about the internal
operation of the supplementary function.

- The execution flow in the supplementary function cannot
be affected by other means than by returning a specific
result for an operation, or sending triggers to the
supplementary function. These results and triggers are not
specific for the supplementary service. As a result of this
the possibilities of affecting the behaviour of the
supplementary function are minimal. After a conflict has been
solved it may be required that the supplementary function
continues in another way than earlier. This is maybe not
possible. The solution logic must then also take over all
normal, not conflicting functions of the supplementary
function, until the supplementary function can be trigged in
another way so that it may be able to continue. In the
meantime the supplementary function has to be blocked.

Some of the described negative effects may be partly
compensated for. A supplementary function may e.g. send
certain information to the coordination module, such as a
permission to state decision flow in the supplementary
function. Since the supplementary function is not conscious
of when this information should need to be applied, it must
always be sent. This leads to an ineffective use of memory
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and processor capacity. Another possibility is to avoid the
negative effects by only stating simple interactions. Such
interactions are often controlled by priorities which are
assigned to the supplementary functions. These priorities
decide scheduling of the supplementary functions (higher
priority before a lower priority) or may lead to blocking of
low priority supplementary functions. Systems using this
architecture have in practice turned out to be rather
successful in handling these simple interactions, since the
interaction logic quite easily may be controlled by tables.
One example is the desired interaction between ’Call
Forwarding on Busy’ and ‘Call Waiting’. Both act on a trigger
'Busy Access’. ‘Call Forwarding’ would then transfer the call
to an alternative destination, whereas ‘Call Waiting’ would
queue the call for the access until it becomes available. The
interaction could consist in blocking ‘Call Forwarding’ so
that the call instead is queued.

"More intelligent" solutions are however often preferred.
In the case of ’Call Forwarding’ and ‘Call Waiting’ one could
e.g. decide to do both and let the interaction decide based
upon the part answering the call first. This could e.g.
require the possibility of eliminating ’‘Call Waiting’ if the
alternative destination answers. Another possibility is to
transfer the call if ’Call Waiting’ for some reason is not
successed, e.g. because no resources are available for
sending a tone to the user, or due to time out from the user.
This could require sending the ‘Busy’ trigger again, but only
to ’Call Forwarding’, and only if the present state of the
call would be compatible with ’Call Forwarding’:

The design of the supplementary function thus becones
simpler but the design of the interaction logic becomes more
complicated as a result. This was acceptable when there were
not so many supplementary functions installed. Providers of
services usually have no strict demands for interactions, and
therefore most interactions are kept as simple as possible.
As users become more conscious of available and potential
supplementary functions they require more supplementary
functions faster, and more complicated interactions.

US 5,115,432 describes an architecture for data
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communication adapted for communication over (high speed)
networks. By data communication is here intended e.g. file,
voice or video data. The architecture consists of two levels.
The higher level consists of a number of independent
"horizontal functions" which are performed in parallel. The
lower level consists of basic functions towards the network.
211 low level functions and correpsonding processes are
performed in a function for controlling access to the
network. Dependencies, 'if any, between the horizontal
functions are .solved by means of a function intended
therefore. The architecture thus offers these "horizontal
functions" to interact on a level different from this low
level. |

EP 228,053 relates to a method for controlling a
telecommunication system in real time. A structure is
described which admits that supplementary functions may be
easily modified/programmed and that interactions between
different supplementary functions may be solved in a simple
way. The solution according to the document is that the
programs are written by means of "scripts" in a "non
procedural language" and consist of a number of triplets. The
interaction between these "scripts" admits that "scripts"
with a higher level may allow "scripts" on a lower level to
be implemented if its triplets indicate this.

US 4,928,304 describes an electronic exchange system for
a telecommunication network in the form of a telephone switch
and an external computer connected thereto. Program sequences
necessary for standard functions are stored in memory units
in the telephone switch. Programs for performing services
which are only available for part of the subscribers, are
stored in the external computer. Via the external computer it
is possible, by means of a computer interface, to control
specific functions of the telephone switch. This architecture
implies that changes of the different supplementary functions
may be easily done by making changes in the programs of the

external computer.

Summary.
The object of the present invention is to provide a new
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basic architecture admitting supplementary function
transparency in the platform and interaction transparency in
the supplementary functions. By basic architecture is here
meant the architecture on an interface level, i.e. where the
different types of interfaces are identified, possible
principles for forming the interfaces, and how and by which
type of software they may be used.

According to the first aspect the invention comprises a
system for handling the use of basic functions and
supplementary functions in a telecommunication network
including a plurality of users, which can communicate with
each other in said telecommunication network, and are allowed
to subscribe to basic services and supplementary services,
enabling them to make use of said basic functions and
supplementary.fﬁnctions, respectively. Said system includes a
platform containing said basic functions and implementing
supplementary function interfaces which each link one or more
of said supplementary functions to the platform. Each
supplementary function consists of one or more supplementary
function link modules, one for each of said interfaces that
the supplementary function may need to use. The supplementary
function link modules are located in a supplementary function
plane. Interaction logic used for detecting and solving
conflicts between supplementary functions consists of
interaction logic link modules located in an interaction
logic plane. Said supplementary functions and supplementary
function interfaces are transparent for the interaction logic
and said interaction logic link modules are linkable to the
supplementary functions.

A telecommunication system of the kind defined by way of
introduction according to the second aspect of the invention,
is characterized by the improvement that the interaction
logic includes interaction modules, that each supplementary
function implements at least one open interface admitting
interaction between said interaction modules in a way to
allow new interaction modules, intended to interact with said
supplementary function by use of this interface, to be added
to the system without affecting said supplementary function,
and that said open interface is for use by the interaction
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modules for interacting with supplementary functions in a way
to avoid conflicts between said supplementary functions.

Said interaction logic plane may include a number of
interaction handler functions of which each is able to solve
a specific conflict. Each interaction handler function
consists of at least one link module for each supplementary
function, the supplementary function interface of which is
used by the interaction handler function. A new supplementary
function is introduced into the system together with all
necessary link modules in the different interaction handler
functions required for handling interactions with other
supplementary functions. Link modules in the same interaction
handler function which are dependent on each other may form a
loading module. In case a link module is no longer used, the
loading module is removed, in which said link module is
included.

Said system may furthermore include an interface
implemented by a supplementary function and containing
several generic parts in the form of operations and triggers
which are identical in different supplementary functions.

The interaction logic plane may also use interfaces
between a supplementary function and the platform, and may be
divided into a detection plane and a solution plane with
appurtenant link modules. The solution plane may be
structured so as to allow several solution modules to use the
same detection module. The detection plane may be able to
implement interfaces consisting only of triggers. The
solution plane may include operations ignoring the detection
plane for directly using the interface implemented by a
supplementary function.

Said system may furthermore comprise a module for generic
functions which are very similar in the different planes and
which are used by these and for handling interfaces.
Functions for handling dynamic linking may be included in
said module for generic functions. A function for scheduling
execution of supplementary functions may be included in said
module for generic functions, and is activated by a function
of the platform or a supplementary function. Said module for
generic functions is adapted to receive operations changing a
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certain scheduling of execution of supplementary functions,
and includes functions handling communication in planes
between different link modules in one and the same
supplementary function, and functions handling communication
in the platform.

By the concept implementation used above and furtheron is
meant, in a software connection, the design of programs which
are necessary for fulfilling a certain specification. The
specification defines what it is desired that the software
shall do and could be a document in clear lahguage. The
implementation of an interface in software context implies
implementation of all software required for being able to
link other modules to the interface supposing that the
software that implements the interface is installed.
Interfaces aré usually separately specified due to the fact
that modules linked together by an interface usually are
designed by different designers, or even different
enterprises. Linking implies that a module linked to an
interface can perform operations defined in the interface and
receives triggers which are defined in the interface when
they are applicable. In the later case the software that
implements the interface must secure that the trigger is sent
to the linked modules.

An interface cannot be implemented without the language
in some way supporting modular design, i.e. each module can
be separately designed, but the modules will interact after
the design (and this may happen during compilation, during
installation or during execution) in order to provide
complete implementation of the software part. All modern
languages already provide modular design. Most languages
implement, however, only the concept "operations" (also
called methods, messages and so on depending upon the laguage
used) as means for providing interaction. Lately it has
however turned up several languages implementing also
triggers (or "events" or "detecting points", once again
depending upon the language used). These are mostly called
"visual" languages, the best known being "Visual Basic" for
MS-Windows. In fact, it may be better in practice not to use
the denomination operation at all, but only triggers, since
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they mainly imply the same thing. The single 'small difference
is that in an open interface the module implementing the
interface must send the trigger to several modules, whereas
the modules which are linked to this interface only will be
able to send triggers (operations) to the modules '
implementing the interface. Generally it implies in both
cases, however, that a module sends the information to
another one and that‘the.other module may react on this
information in a suitable way.

For elucidating the definition above of the invention
according to the first aspect the following may furthermore
be mentioned.

In case of linking together two modules all that is
needed is that the modules shall be able to exchange
information relating to the triggers and the operations in
the interface. These are the memory addresses for all
operations and triggers (i.e. the first instruction of the
operation or trigger). The memory address for the operation
is kept by the module that implements the interface, whereas
the memory address for the triggers is kept by modules which
are linked to the interface and these can be different for
differenf link modules. When a link module is installed it
will fetch the addresses for the operations of the interface
to which linking shall be performed from a database (it is
assumed that the software implementing the interface has
already been installed and stored this information in the
database), and it will send information relating to received
triggers to the module implementing the interface. These will
be stored in tables on each side. Whenever an operation is
performed the module will perform the operation and look in
the tables containing the addresses for the operation in
order to find the correct address to jump to. When a trigger
is sent to a specific function the module implementing the
interface will conversely look into the tables it has for the
function, and that contains the addresses for the trigger in
the function, in order to find the correct address in the
function to jump to. The above is mostly performed by the
operating systenm.

Operations and triggers are context sensible, e.g. an
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operation may be valid for a certain call. With the way of
operation that processors have today, this implies that the
same instruction can be executed (so that the same memory
addresses may be used), but these instructions will work with
call specific data. A reference to where these data may be
found (denominated instance) is also sent together with the
operation. Conversely the same is true. The measures that
shall be performed at receipt of a trigger may also depend
upon the state of this instance.

Brief description of the drawinas.
Embodiments of the invention will now be described more

closely below with reference to the attached drawings, on
which _

Fig. 1 in the form of a block diagram illustrates the
general design principles of the architecture of a system
according to the invention, with a supplementary function
plane and an interaction logic plane,

Fig. 2 likewise in the form of a block diagram
illustrates how, in the architecture according to Fig. 1, the
interface between a supplementary function and the
interaction plane can include several generic interfaces,

Fig. 3 in the form of a flow diagram illustrates the
interaction between two supplementary functions,

Fig. 4 in the form of a block diagram illustrates a
module for generic functions,

Fig. 5 in a block and flow diagram illustrates a method
to solve conflicts between supplementary functions.

Detailed Description of Embodiments.
In Fig. 1 there is shown a telecommunication system

structured to include a set of basic functions in a platform
2 and a set of supplementary functions 4 in a plane 6. Each
of the supplementary functions 4 is connectable to a specific
basic function for forming an addition to and modifying this
basic function. The basic functions implement one or more
open interfaces 8 which are generic for all supplementary
functions, and which admit interaction between the basic
functions and the supplementary functions in such a way that
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new supplementary functions may be added to the system
without affecting the basic functions. Interaction logic is
located in a plane 10 for solving problems with the
respective behaviours of two supplementary functions, which
are simultaneously connected to a specific basic function,
coming into conflict with each other.

Each supplementary function 4 likewise implements at
least one generic interface 12 which admits interaction
between a supplementary function and an interaction handler
14, which is included in the interaction logic 10. More
particularly, and as will appear below, the interface 12 is
designed so that the interaction in question is performed in
a way that new interaction handlers which are intended to
interact with the supplementary function in question by use
of this interface, may be added to the system without
affecting the supplementary function.

The interfaces 12 are used by the interaction handler 14
for interacting with supplementary functions 4 in such a way
that conflicts between the supplementary functions are
avoided.

The system shown in Fig. 1 may be used for handling the
use of basic functions and supplementary functions in a
telecommunication network which contains several users which
may call each other and subscribe to basic services and
supplementary services relating to the basic and
supplementary functions, respectively.

‘The basic idea of the invention is that supplementary
functions 4, as well as the platform 2, shall implement a
generic interface which may be used by the interaction logic
10. The two planes 6 and 10, respectively, consist each of
one or more modular products.

In the same way as the platform 2 and the interfaces 8
between platform and supplementary functions should be
transparent for the using supplementary functions, the
supplementary functions 4 and their interfaces 12 between
supplementary functions and interaction logic must be
transparent for the using interaction logic. Furthermore link
modules 16 in the interaction logic plane 10 shall be linked
dynamically to activated supplementary functions.
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Each interaction handler 14 is able to solve a specific
interaction conflict and consists of at least one link module
16 for each supplementary function that is used by the
interaction handler.

When a new supplementary function 4 is introduced it
shall appear with all the necessary link modules 16 in the
different interaction handlers 14 which are required for
handling all interactions with other supplementary functions
4.

A loading module consists of link modules 16 in the same
interaction handler 14, which depend from each other.

When a link module 16 is no longer used, either by the
supplementary function, the interface of which it uses, being
removed, or it being no longer used by any other link module
in the interaction handler, the loading module is removed in
which the link module is included.

With reference to Fig. 2, the interface 12 formed by a
supplementary function 4 with respect to the interaction
logic plane 10, may consist of several generic parts
18,20,22, i.e. operations and triggers which are identical in
the different supplementary functions. A supplementary
function is analysed in an early stage for identifying its
properties. Each property will then be related to a generic
interface. There is e.g. a supplementary function which does
not accept that certain calls continue which the basic
service normally would allow to continue. This supplementary
function therefore modifies the behaviour of the basic
service so that the call is released. All supplementary
functions leading to release of a call must e.g. support the
generic interface 18 "release-call". This interface 18 will
consist of specific triggers and operations which may be
applied to supplementary functions which release the call. A
"call~-to-be-released" trigger and a "hold-release" operation
could e.g. form part of this generic interface 18.

The fact that an interface formed by supplementary
functions may include several generic parts which are
identical for a group of supplementary functions, admits more
generic detection and solution code which may be used by all
interaction handlers. This also admits so-called script



‘WO 95/22222 PCT/SE95/00155

10

15

20

25

30

35

19

programming. This type of programming is developed today for
designing supplementary functions, and as an example there
can be mentioned Ericsson’s SSI (Service Script Interpreter),
cf. Ericsson Review No. 67, 1990. A supplementary function is
created by linking together generic modules which are also
called "SIB" (Service Independent Building Blocks). The links
between these SIB:s are called "script". This script is
dynamically linked to an interface and is thereupon
interpreted. Each SIB performs an action on a high
abstraction level and uses the platform supplementary
function interface for implementing this action. New SIB:s
may be designed without affecting the platform. The
architecture according to the invention admits that these
pfoductivity increasing tools may be used in the interaction
logic plane 6.

With reference to Fig. 3 e.g. the interaction: Block
rcall Forwarding on Busy’ if ‘Call Waiting applies’ could be
created by using a few SIB:s. The required SIB:s are ’Block
Feature’ 24, which blocks the supplementary function to which
said script is linked, one SIB 26 sending information from
one link module to another one in the same interaction
handler,.one SIB 28 receiving this information, and one SIB
30 evaluating the received information for decision. These
SIB:s are linked together to form two scripts: one which is
linked to ‘Call Waiting’ 32, and another one which is linked
to ’Call Forwarding’ 34.

The sending SIB 26 will send the information ’feature
applies’ 36 to the receiving SIB 28 in ‘Call Forwarding’,
where ’feature’ is filled with the name of the supplementary
function 32 to which the SIB 26 is linked. In this case ‘Call
Waiting’ is valid. The information is sent at receipt of the
trigger ’feature applies’ from ‘Call Waiting’ 32. This
trigger forms part of the generic interface and indicates
that the supplementary function 32 desires to act for the
first time after activation of the basic function. The
information is received by the receiving SIB 28 at ’Call
Forwarding’ 34.

The required synchronization between sending and
receiving SIB:s 26 and 28, respectively, (there may be a need



WO 95/22222 PCT/SE95/00155

10

15

20

25

30

35

20

for the information to be buffered, depending upon the script
that executes first) is handled within the two SIB:s. When
received this information is fed to the evaluating SIB 30,
which will use ’Call Forwarding’ specific tables (this
reference was stored in SIB when the script in question was
created), in order to be able to make a decision. Each
possible decision will lead to a separate output. In this
case ’‘Call Forwarding applies’ 38 will lead to an output, to
which ’Block Feature’ 24 will be linked. This SIB 24 blocks
the supplementary function 34, to which the script in
question is linked. In order to do that it could supervise
the generic trigger 38 ’feature-applies’ and thereafter
instruct the generic operation 40 ’‘restrict-feature’,
instructing the supplementary function 34 not to act.

Instead of ’‘Call Waiting applies’ the sending script may
send more general information, e.g. ’‘Tone-sending feature
active’, implying that ’Call Waiting’ will send a tone to the
busy user. In this case the script on ‘Call Forwarding’ must
not be upgraded each time a supplementary function is
introduced that sends a tone, and which must lead to blocking
of ’Call Forwarding’ in the same interaction handler.

SIB:s specific to supplementary functions may likewise be
created but the more generic SIB:s may be used the greater
the productivity gain is.

Although not clearly appearing from Fig. 1 the
interaction logic plane 10 may also use the interface 8
between the supplementary function 4 and the platform 2.
Generally a ‘higher’ plane has access to all ’‘lower’ planes.
Below the platform the operating system will be located which
is also available to the supplementary function plane and to
the interaction logic plane.

Due to the fact that both planes, and the interfaces they
implement or use, follow the same principles there will
always be functions which are very similar in the different
planes. With reference to Figs. 1 and 4 these functions may
be included in a module 40 for generic functions. The
functions in this module are used by both planes 6 and 10, or
when handling the different interfaces 8 and 12.

Most functions required for handling dynamic linking will
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e.g. form part of this module. For the interface 8 between
platform and supplementary function plane the 1link modules
intended for dynamic linking are decided by the included
different activation profiles, e.g. user, access, route.
These profiles are analysed, usually by interpreting tables
42, until a set of link modules is found, whereupon these
modules are dynamically linked. Generally, the same function
has to link interaction modules, except for the type of input
being different. The platform will trig this function when a
new profile is introduced and a supplementary function will
trig this function first before it sends the trigger ’feature
applies’. '

Also the scheduler is implemented in the module 40 for
generic functions. This function 44 is trigged by a trigger
coming from the platform 2 or a supplementary function. It
will also accept certain operations which will change
scheduling.

Both the supplementary function plane 6 and the
interaction logic plane 10 require communication between

- different link modules in the same basic function, e.g. by

sending and receiving SIB:s. The module 40 for generic
functions will contain functions 46 simplifying this, in
particular for connecting a plurality of link modules. Also
the platform 2 may use this, since more separate activations
of a basic function may require communication. A conference
call consists e.g. of a number of separate but associated
calls, which may be regarded as link modules from the point
of view of the operating system.

The effectivity of the architecture according to the
invention depends upon the structure in the interaction logic
plane. It could be a desire that the structuring in the
interaction logic plane e.g. should not lead to more
conflicts between interaction modules than the number of
conflicts solved in the supplementary function plane. As seen
from another point of view, it will, however, be easier to
identify such a structure, since the choice is only limited
by technical considerations. In e.g. the supplementary
function plane the structuring in different supplementary
functions is controlled to a high degree by market
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considerations. As a principle, each function is sold
separately, and therefore it must have a market value
independently of other functions.

Different sturcturing in the interaction logic plane will
usually lead to different principles for the interfaces which
must be implemented by the supplementary functions, and
different types of SIB:s. The principles for interfaces
should be controlled by choice of generic interfaces.

At first a combination based solution will be discussed.
In this structure each interaction handler 14 represents a
unique set of supplementary functions 4 requiring solution if
they all are included in the same call. Modularity in the
interaction logic plane 10 is attained by replacing two or
more conflicting modules with a separate one. For calls
including supplementary functions A and B, could e.g. an
interaction handler "A-B" handle the interactions. If the
supplementary function C shall be linked to the call, "A-B"
will be replaced by "A-B-C". Since "A-B-C" can be removed as
soon as either A, B or C is removed, the loading modules in
the interaction logic plane are similar to the complete
interaction handler. When a new supplementary function is
introducéd each combination with other modules, i.e.
supplementary functions or interaction handlers, may require
a new interaction handler. The earlier described example with
’Call Forwarding on Busy’ and ’‘Call Waiting’ could correspond
to this structure.

One possibility called "Flexible Service Profile" aims at
solution of conflicts between supplementary functions on a
per user basis. The idea is to create separate service
scripts which include several supplementary functions. All
interactions are hardcoded in these scripts. The idea is
inspired by IN (Intelligent Networks), where the IN users as
a definition are users providing a service (IN service) to
other users in the network. SIB was first used within this
connection. Using the new architecture the interaction logic
plane could implement the real service scripts. A user could
activate an interaction handler rather than a set of
supplementary functions. The service scripts trigger the
start of the correct supplementary functions. This requires
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certain extra programming in the supplementary functions.
Besides this, the interface which must be implemented by the
supplementary functions and the required SIB:s are the same
as for a combination based solution.

In Fig. 5 there is shown an example of this solution. The
arrows entering SIB from above indicate the parameters for
the SIB:s which are set when creating the script. The user
profile 50 has ’MyService’ 52 activated. ’MyService’ has its
own profile for this user including specific data for the
user and references to link modules for the supplementary
function. This profile is linked to the user. When an
activated basic function finds that this particular user is
the destination for a call, the dynamic linking functions of
the system in the module for generic functions are called,
with a reference to the profile as an input. The links from
the profile to activated supplementary functions are traced
and from there the links to the link modules are traced. The
right link modules are then linked to the call, cf. arrow 54.

'MyService’ 52 will not manipulate the call until the
user turns out to be busy. The first task for the script is
therefore to supervise the "busy" trigger. As an optimization
the user.profile could be structured in such a way that the
dynamic linking of ’/MyService’ is not done until the busy
state appears. This requires that the user profile is
analysed more times in the call. The arrow 56 indicates the
behaviour of the "busy" trigger which forces wait-SIB 58 to
disappear according to arrow 60.

Now it is time for ’MyService’ 52 to decide how the
conflict between ’Call Waiting’ and ‘Call Forwarding’ shall
be handled. In this case ’‘MyService’ 52 decides to execute
’call Waiting’ 62 and not ’‘Call Forwarding’. As an
alternative the choice could be stored in the ’‘MyService’
profile for the user. The arrow 64 indicates the dynamic
linking of ‘cCall Waiting’ 62 and the start of execution of
/Call Waiting’. ’MyService’ will call the dynamic linking
function 42 in the module 40 for generic functions with a
global reference to the right link module in ‘Call Waiting’
and its own reference. The later is required due to the fact
that ‘MyService’ 52 must be linked to ‘Call Waiting’ 60 so
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that it can supervise the behaviour of ’‘Call Waiting’. This
may need a separate link module in ’MyService’, since the
script uses a new interface.

After ‘Call Waiting’ has started ’Call wWaiting’ 62 and
'MyService’ 52 will execute in parallel. The measure
according to arrow 66 leads to the next SIB which is the wait
SIB 68. This wait SIB 68 awaits the trigger ‘Result’ 70 from
rcall Waiting’. This result will indicate OK: ‘Call Waiting’
successfully completed, or ’‘not OK’: an error has appeared in
/call Waiting’. When it arrives, arrow 72, the wait SIB 68
will select a separate output for each possible result. If
the result is OK the script is completed. If not the link SIB
74 will, according to arrow 76, link ‘Call Forwarding’ 78
instead. It should be noted that this script is not complete,
since at the result ’not OK’, ’MyService’ at first should
check whether the call is in a state compatible to ‘Call
Forwarding’ 78.

Several different solutions for avoiding the conflict are
possible. With this concept it is possible to design more
solutions for the same combination of included supplementary
functions and apply them on diferent users. The structuring
in the iﬁteraction logic plane is decided by the combination
of supplementary functions which may be activated
simultaneously for one single user. An interaction handler
may be able to handle more alternatives and let the
applicable alternative be decided by user data, or they can
be handled by separate interaction handlers. »

There are more concepts taking care of the interaction
problem. Thus far, each such concept has included both
advantages and disadvantages. The combination based solution
e.g. still leads to a need for a great amount of interactions
to be implemented, particularly due to conflicts between the
different interaction handlers, which requires a further one
for solving that. ’/Flexible Service Profiles’ take care only
of the interaction for a single user. In each call there are,
however, at least two users included, and more sofisticated
supplementary functions may result in a great number of users
being included in the same call. The more users with
different activated supplementary functions or different
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alternatives for their interactions requiring a specific new
supplementary function, the more new "packets" including the
new supplementary function must be designed.

Another concept called ’‘negotiation’ only takes care of
the part lacking in ‘Flexible Service Profiles’: only
interactions between users are taken into consideration.

The invention has a number of advantages.

One property of the system éccording to the invention is
that the same principles and requirements are valid for both
the interface between platform and sﬁpplementéry function and
the interface between supplementary function and interaction
logic. The main requirement for both interfaces is e.g. that
they must be stable, compatible backwards towards older
versions and have a correct abstraction level. This gives the
following results:

- The interface between supplementary function and
interaction logic can, from already existing implementations
of the interface between the platform and supplementary
functions, take advantage of already attained experience and
experience to be attained. As long as the principles
controlling the later interface are in a positive direction,
the first mentioned interface will likewise be developed in a
positive direction. It is absolutely necessary for each
architecture that principles can be defined for interfaces
which are stable and compatible backwards with earlier
versions. Otherwise the modularity between platform and
supplementary functions may not exist, which per se could
make each attempt to shorten the introduction cycle for
supplementary functions impossible. Due to this great
attention has been directed to how to define such principles.

- For attaining the goals the products implementing the
interface must have a clear structure. Implementation of such
an interface therefore implies improvement of the total
quality of the supplementary function.

- New tools and languages are developed for simplifying
specification and implementation of interfaces. Several
languages already include a separate specification for an
open interface, e.g. Pascal, Ct+. The interface between
supplementary function and interaction logic will immediately
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be -able to take advantage of each improvement within this
area.

- New tools and languages are developed for simplifying
specification and implementation of supplementary functions,
e.g. clarifying languages, SIB. Most of these presuppose that
an open interface is used by the supplementary functions. By
means of the invention the same tools and languages may be
used for implementing the required interactions. The
traditional architecture is based essentially on tables for
detection and priority adjustments for solution. They do not
take advantage of these new technologies.

Another property of the architecture according to the
invention is the optimum reuse of supplementary function data
and code: ‘

- Since no other functions of a supplementary function
need to be modified than the functions immediately affected
by the interaction, fewer conflicts will be found later in
the design, since the solution logic never will need to
implement normal functions of the supplementary function.
This will lead to a faster implementation of an interaction.

- An optimum use of memory and processor capacity can be
more easily attained, since no information has to be stored
"in case of" which could be the case if the supplementary
function actively must send information to the coordination
module. The more effective the function is that handles
dynamic linking of interaction components, the greater is the
advantage attained. Since this function forms part of the
module for generic functions it can be improved without
affecting supplementary functions or interaction handlers.

The intention is to attain an effect opposite to that of
a conventional architecture rather than simplifying the
design of supplementary functions and force the interactions
to handle the extra complications resulting therefrom. The
conventional architecture aims at simplifying the design of
supplementary functions and thus complicates the design of
interactions. This is the price for interactions which
continuously increase with each new supplementary function.
Therefore, the invention will not only lead to more
predictable and stable lead times, but also to shorter mean
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lead times in a system which already has a reasonable amount
of supplementary functions.



WO 95/22222 : PCT/SE95/00155

10

15

20

25

30

35

28

Claims.

1. A system for handling the use of basic functions and
supplementary functions in a telecommunication network
including a plurality of users, which can communicate with
each other in said telecommunication network, and are allowed
to subscribe to basic services and supplementary services,
enabling them to make use of said basic functions and
supplementary functions, respectively, said system including

a platform containing said basic functions and
implementing supplementary function interfaces which each
link one or more of said supplementary functions to the
platform, each supplementary function consisting of one or
more supplementary function link modules, one for each of
said interfaces that the supplementary function may need to
use, said supplementary function link modules being located
in a supplementary function plane, '

interaction logic for detecting and solving conflicts
between supplementary functions and consisting of interaction
logic link modules located in an interaction logic plane,
said supplementary functions and supplementary function
interfaces being transparent for the interaction logic and
said interaction logic link modules being linkable to the
supplementary functions.

2. A system according to claim 1, in which said
interaction logic plane includes a number of interaction
handler functions of which each is able to solve a specific
conflict.

3. A system according to claim 2, in which each
interaction handler function consists of at least one link
module for each supplementary function, the supplementary
function interface of which is used by the interaction
handler function.

4. A system according to claim 3, in which a new
supplementary function is introduced into the system together
with all necessary link modules in the different interaction
handler functions required for handling interactions with
other supplementary functions.
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5. A system according to claim 4, in which link modules
in the same interaction handler function which are dependent
on each other form a loading module.

6. A system according to claim 5, in which, in case a
link module is no longer used, the loading module is removed,
in which said link module is included.

7. A system according to any of claims 1-6, comprising an
interface implemented by a supplementary function and
containing several generic parts in the form of operations
and triggers which are identical in different supplementary
functions.

8. A system according to any of the preceding claims, in
which the interaction logic plane also uses interfaces
between supplementary functions and the platform.

9. A system according to claim 8, in which the
interaction logic plane is divided into a detection plane and
a solution plane with appurtenant link modules.

10. A system according to claim 8, in which the solution
plane is structured so as to allow several solution modules
to use the same detection module.

11. A system according to claim 9 or 10, in which the
detectioﬁ plane is able to implement interfaces consisting
only of triggers.

12. A system according to claim 11, in which the solution
plane includes operations ignoring the detection plane for
directly using the interface implemented by a supplementary
function.

13. A system according to any of the preceding claims,
comprising a module for generic functions which are very
similar in the different planes and which are used by these
and for handling interfaces. '

14. A system according to claim 13, in which functions
for handling dynamic linking are included in said module for
generic functions.

15. A system according to claim 13 or 14, in which a
function for scheduling execution of supplementary functions
is included in said module for generic functions.

16. A system according to claim 15, in which said
function for scheduling is activated by a function of the
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platform or a supplementary function.

17. A system according to any of claims 13-16, in which
said module for generic functions is adapted to receive
operations changing a certain scheduling of execution of
supplementary functions.

18. A system according to any of claims 13-17, in which
said module for generic functions includes functions handling
communication in planes between different link modules in one
and the same supplementary function.

19. A system according to any of claims 13-18, in which
said module for generic functions includes functions handling
communication in the platform.

20. In a telecommunication system, structured for
including

a set of basic functions and a set of supplementary
functions, each of said supplementary functions being
connectable to a certain basic function for forming an
addition to and modifying this basic function, said basic
functions implementing one or more open interfaces the
functionality of which is not specific for any supplementary
function, and which admit interaction between said basic
functions and said supplementary functions in a way to allow
new supplementary functions to be added to the system without
affecting the basic functions,

interaction logic for solving problems arising from the
respective behaviours of two supplementary functions, which
are simultaneously connected to a specific basic function,
coming into conflict with each other,

the improvement that

said interaction logic includes interaction modules,

each supplementary function implements at least one open
interface admitting interaction between said interaction
modules in a way to allow new interaction modules, intended
to interact with said supplementary function by use of this
interface, to be added to the system without affecting said
supplementary function, said open interface being for use by
the interaction modules for interacting with supplementary
functions in a way to avoid conflicts between said
supplementary functions.
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21. A system according to claim 20, in which said
interaction logic plane includes a number of interaction
handler functions of which each is able to solve a specific
conflict.

22. A system according to claim 21, in which each
interaction handler function consists of at least one link
module for each supplementary function, the supplementary
function interface of which is used by the interaction
handler function.

23. A system according to claim 22, in which a new
supplementary function is introduced into the system together
with all necessary link modules in the different interaction
handler functions required for handling interactions with
other supplementary functions.

24. A system according to claim 23, in which link modules
in the same interaction handler function which are dependent
on each other form a loading module.

25. A system according to claim 24, in which, in case a
link module is no longer used, the loading module is removed,
in which said link module is included.

26. A system according to any of claims 20-25, comprising
an interface implemented by a supplementary function and
containing several generic parts in the form of operations
and triggers which are identical in different supplementary
functions.

27. A system according to any of claims 20-26, in which
the interaction logic plane also uses interfaces between
supplementary functions and the platform.

28. A system according to claim 27, in which the
interaction logic plane is divided into a detection plane and
a solution plane with appurtenant link modules.

29. A system according to claim 27, in which the solution
plane is structured so as to allow several solution modules
to use the same detection module.

30. A system according to claim 28 or 29, in which the
detection plane is able to implement interfaces consisting
only of triggers.

31. A system according to claim 30, in which the solution
plane includes operations ignoring the detection plane for
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directly using the interface implemented by a supplementary
function.

32. A system according to any of claims 20-31, comprising
a module for generic functions which are very similar in the
different planes and which are used by these and for'handling
interfaces.

33. A system according to claim 32, in which functions
for handling dynamic linking are included in said module for
generic functions.

34. A system according to claim 32 or 33, in which a
function for scheduling execution of supplementary functions
is included in said module for generic functions.

35. A system according to claim 34, in which said
function for scheduling is activated by a function of the
platform or a supplementary function.

36. A system according to any of claims 32-35, in which
said module for generic functions is adapted to receive
operations changing a certain scheduling of execution of
supplementary functions.

37. A system according to any of claims 32-36, in which
said module for generic functions includes functions handling
communicétion in planes between different link modules in one
and the same supplementary function.

38. A system according to any of claims 32-37, in which
said module for generic functions includes functions handling
communication in the platform.
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