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CALL SETUP IN INTELLIGENT NETWORK -

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to
telecommunication networks and, more particularly, to a
method and system for minimizing parameters passed
petween two network elements in a telecommunication
network such as, for example, the wireless intelligent

network (WIN).

2. Description of the Related Art

Advanced wireless network such as the Wireless
Intelligent Network (WIN) offers enhanced subscriber
services such as, for example, seamless terminal
services, personal mobility services and advance network
services in the mobile environment. Examples of such
services include 800 services, Credit Ccard Verification,
Geographic Call Routing, Flexible Call Routing, Flexible
carrier Selection, CLASS Services, and Single Number
Service. These services typically involve executing
service logic programs on a platform external to a
switching eguipment or a Service Switching Point (SSP)
(e.g., a Mobile Switching Center (MSC) or a Local Switch
(LS)) by, for example, accessing a database that resides
in another network element. These service logic
programs communicate with the switching eguipment using
a common set of protocols such as the 887 (Signaling
System 7) signaling protocol.

Current WIN protocols, as specified by
WINTIA/EIA-41 or its equivalents (which are incorporated

herein by reference), require a Service Control Point
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(scp) for storing information relating to enhanced
subscriber services available to a subscriber and which
can be accessed by other switching equipment including a
MSC. The SCP, through the execution of the Service
control Function (SCF), receives service query messages
from the SSP and transmits thereto response messages to
thereby enable the SSP to continue call processing. The
sCcP also requests and receives from the SSP messages
containing the requisite parameters to invoke enhanced
services.

A problem with the current protocol 1is that
during a single call cycle, a predefined set of
parameters may be repeatedly carried in different signal
messages transmitted between the SSP and the SCP. Such
repeated and needless transmission  of the same

parameters wastes valuable transport network resources.

SUMMARY OF THE INVENTION

An object of the present invention is to
minimize the number of parameters transmitted between
two network elements of a telecommunication network such
as, for example, a Wireless Intelligent Network.

According to an aspect of the invention, a
Service Control Point (SCP) indicates to a Service
Switching Point (SSP) which call-related information is
needed so that only the requisite parameters are sent to
the SCP.

According to another aspect of the invention,
the SCP indicates to the S8SP which call-related
information 1is not needed such that all other
information is sent to the SCP.

According to still another aspect of the

invention, the SCP requests the SSP to report only the



10

15

20

25

30

WO 01/37583 PCT/IB00/01692

call-related information that has been changed since its
last transmission.

In one embodiment, the invention provides a
method and a system for transmitting a first signaling
message from the first network element to the second
network element during initial call processing initiated
by a subscriber, the first signaling message containing
a first set of parameters required by the second network
element. A second signaling message 1is transmitted from
the second network element to the first network element
indicating to the first network element a second set of
parameters required by the second network element in
response to the first signaling message. The second set
of parameters 1is transmitted in a third signaling
message from the first network element to the second
network element in response to the second signaling
message. During subsequent call processing initiated by
the subscriber, the first signaling message containing
both the first set of parameters and the second set of
parameters 1is transmitted from the first network element
to the second network element without requiring the
second network element to again indicate to the first
network element the second set of parameters reguired by
the second network element 1in response to the first
signaling message.

In another embodiment of the invention, all of
the parameters required by a service and the triggering
data to trigger the service are managed by a service
management function that may be located at one Or mWore
nodes. The service management function may update
information on the required parameters and triggering
data in, for example, the home location register. Thus,
the triggering data and the parameters may be

transmitted from the home location register to a Sexvice
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Switching Point during, for example, location updating
by a mobile station. When a triggering event 1is
encountered at the Service Switching Point, the Service
Switching Point transmits to a service control entity,
e.g., the Service Control Point the required parameters
for enabling a subscription service corresponding to the
triggering event. The Service Control Point then sends
signaling messages back to the Service Switching Point
to execute the service for the subscriber.

The set of parameters reguired can be
determined based on the different service provided for
the subscriber at the Service Control Point at
different trigger detection points.

Other objects and features of the present
invention will ©become apparent from the following
detailed description considered in conjunction with the
accompanying drawings. It is to be understood, however,
that the drawings are designed solely for purposes of
illustration and not as a definition of the limits of
the invention, for which reference should be made to the
appended claims. It should be further understood that
the drawings are not necessarily drawn to scale and
that, unless otherwise indicated, they are merely
intended to conceptually illustrate the structures and

procedures described herein.l

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 schematically illustrates elements of a
telecommunication network configured in accordance with
one embodiment of the invention;

Fig. 2 1s a call flow diagram illustrating a
sequence of messages between the Service Switching

Function (SSF) and the Service Control Function (SCF)
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during initial call processing in accordance with an
embodiment of the invention; and

Fig. 3 1is a call flow diagram illustrating a
sequence of messages between the SSF and the SCF during

subsequent call processing according to the embodiment

of Fig. 2.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

It is noted that, throughout this
specification, Wireless Intelligent Network (WIN) or
Intelligent Network (IN) designates any solution in
which a call, connection or session processing node
contacts a Service Control Function (SCF) which issues
instructions to the respective node. Contact to the
Service Control Function is based on trigger information
stored in the respective nodes or downloaded thereto
from an external node such as, for example, a Home
Location Register (HLR). The trigger information may
include specific events oOr situations occurring during
the course of a call, connection or session handling.
The Service Control Function may Dbe internally
distributed. Moreover, the corresponding IN protocol
could be any protocol between a controlling entity, such
as a Service Control Function (e.g. SCP or Camel CSE) ,
responsive to triggering from a call, and a session or
connection processing node. The IN protocol may, for
example, be an object oriented interface where the
operations are object methods or invocations.
Similarly, the protocol may be an ASCII text message
based protocol similar to the HyperText Transfer
Protocol (HTTP).

Fig. 1 diagrammatically illustrates elements
of a telecommunication network such as the Wireless

Intelligent Network (WIN) 10 or other Intelligent
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6
Network (IN). The network 10 includes a mobile station
(Ms) 12 (e.g., a cellular phone) for transmitting and

receiving voice and data calls, a base station (BS) 14
for relaying calls between the MS 12 and a network
element such as, for example, or a Service Switching
point (SSP) 16 (e.g., a Mobile Switching Center (MSC)) .
The SSP 16 monitors and routes calls between the BS 14
and other network elements 20. A visitor location
register (VLR) 18 and a home location register (HLR) 19,
accessible by the SSP 16, stores the current location of
the MS 12 and subscriber data. A Service Node (SN) or a
Service Control Point (SCP) 22 connected to the SSP 16
serves as a repository of information and a controller
for determining the type of services available to a
subscriber. The SSP 16, preferably a telephone
switching equipment, is configured to execute a
plurality of service logic programs including the
gervice Switching Function (SSF) for communicating with
the SCP 22. The sCP 22, preferably a general-purpose
processor, is configured to execute a plurality of
service logic programs including the Service Control
Function, for communicating with the SSP 16. The SSP 16
and SCP 22 communicate with each other through
conventional input/output interface using a set of WIN
operations (i.e., signaling messages) defined in the
WINTIA/EIA-41 standard or 1its equivalents. These WIN
operations, however, are burdensome to the transport
portion of the network as they require the transmission
of all of the parameters, both "mandatory" and
"optional," permitted Dby each operation, regardless of
whether the SCF requires the optional parameters for a
particular subscriber. "Mandatory" parameters are those
parameters necessary for establishing or processing a

call and which are transferred between the SSP 16 and
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the SCP 22 in a signaling message Or WIN operation.
"Optional" parameters, oOn the other hand, are used for
invoking optional enhanced services which are available
to a subscriber typically for an extra service fee.
Typical WIN operations or messages between the SSP 16
and SCP 22 include a great number of "optional"
parameters, due to the flexibility of services available
to subscribers.

Advantageously, instead of requiring the SSP
16 to transmit to the SCP 22 all mandatory and optional
parameters permitted by each WIN operation, the SCP 22
is programmed to request Or indicate to SSF (a service
logic program of SSpP 16) only those "optional®
parameters required to invoke enhanced services for a
particular subscriber in response to a signaling message
from the SSF. In other words, the transmission of
"optional" parameters will be customized to each
subscriber such that only those optional parameters
relating to those services available to the particular
subscriber will be transmitted by SSF. Since it is
unlikely that every subscriber has subscribed to all of
the services provided by the network, the present

invention will enable the network to more efficiently

- utilize valuable network resources.

The request may be encoded in the form of a
new WIN operation (or signaling message) such as, for
example, CallDataRequest, and defined to indicate to the
SSF the optional parameters required by SCF (a service
logic program of SSP 16) for processing a corresponding
query from the SSF. Thus, the SSF need only to transmit
the mandatory parameters in an initial gquery and then
the optional parameters requested by SCF in a subsequent
message such as, for example, an acknowledgement message

to the new WIN operation from SCF. Preferably, SSF
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stores the optional parameters O otherwise recalls the
optional parameters corresponding to each WIN operation
required by SCF SO that in subsequent call processing
(which may or may not result in a completed call
connection), the SSF transmits the mandatory parameters
and only the reguested optional parameters for each WIN
operation transmitted or executed in subsequent call
processing. In this manner, the data transmitted
through the transport network is minimized since SSF
transmite the minimum set of optional parameters during
initial call processing and in subsegquent call
processing.

In another embodiment of the invention, a
Service Management Function (SMF) 24 is used to
designate the optional parameters required for enabling
an intelligent network service for a particular
subscriber. SMF 24 may reside in the SCP 22 or another
intelligent network node. Its function is to manage the
trigger data in, for example, the HLR 19 or SSP 16, to
provide intelligent network services for subscribers.
The SMF 24 may specify the optional parameters required
by an intelligent network service as part of or in
addition to the trigger data. The required optional
parameters may also be specified by listing parameter
groups (i.e., each parameter group is a set of optional
parameters grouped 1in a predetermined fashion as
required by different type of services). The required
optional parameters are indicated to the SSP 16 when the
gsp 16 first receives the trigger data from the external
node (e.g., when MSC/SSP receives WIN triggering data or
customized Applications for Mobile Network Enhanced
Logic (CAMEL) subscription data from the HLR during
registration or location update procedure) .

Alternately, while the SCF examines the optional
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parameters received from an operation sent from the SSP
16, the SCF may inform the SMF 24 about which optional
parameters are missing or not needed and the SMF 24 may
then update the optional parameter requirement in the
subscriber trigger data stored at, for example, the HLR
19 or SSP 16. The indication of the required optional
parameters may be carried in the same operation that is
used to manage the trigger data from the external node
to the SSP (e.g. during location updating) or via a
separate operation.

In another embodiment of the invention the
interface between the SSF and SCF may be based on
distributed object oriented technologies (e.g. common
object request broker architecture (CORBA)) . In this
embodiment, the optional parameters required by the SCF
may be indicated as an interface class to be used by the
aSF. For example, the interface class to be used can be
specified as a class hierarchy wherein the optional
parameter groups are indicated as abstract classes to be
inherited by a base interface class. The base interface
class represents the mandatory parameters. Therefore,
the interface class can be specified as a list of
abstract classes and a base interface class.
Furthermore, the versions and/or identities for the
abstract classes and the base interface class may also
be specified in the trigger data stored for example at
the HLR 19.

When the user or subscriber initiates a call
and the triggering event oOr detection point specified by
the triggering data 1s encountered at the SSP 16, the
optional parameters together with the mandatory
parameters specified by the triggering data are sent in
a signaling message to the SCP 22. The SCP 22 (or SMF)

may manage the triggering data and the optional
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parameters (required for a triggering event) at the HLR
19 or at an equivalent external node as a response to a
previous SSP inquiry that does not contain all the
needed optional parameters. In response to the message
from the SSP 16, the SCP 22 transmits to the SSP 16 a
signaling message (e.g., an acknowledgement message)
containing the parameters required to enable the
subscription service corresponding to the triggering
event.

The parameters required for each triggering
event can be determined by the SMF or SCP 22 based on
the set of services subscribed by the subscriber.
Associated with each of these services is the set of
parameters required by the service at triggering. The
SMF 24 or SCP 22 determines the overall set of
parameters required by going through the services, their
triggering events and parameters required by the
triggering events. The triggering data at the HLR 19
including the parameters required may be updated when
the subscription of a new service is added to the
subscriber.

Fig. 2 is a call flow diagram depicting a
message sequence during initial call processing (e.g.,
call setup, call disconnect, call forwarding, and voice
announcement) initiated by a subscriber originating a
first call in the network according to an embodiment of
the present invention. Initially, the SSF transmits to
the SCF a WIN operation (WIN OP_1 (M1, M2, M3))
containing "mandatory" parameters M1, M2, and M3. This
WIN operation is sent when triggering criteria for an
initial SCP inquiry are met at the SSP 16. The WIN
operation may be OriginationRequest (ORREQ) for
verifying that the subscriber is permitted to call.

These "mandatory" parameters include, for example, MSCID
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(i.e., the serving MSC identification), BILLID (i.e.,
the billing identification of the subscriber), MSID
(i.e., wmobile station identification), and DGTSDIAL
(i.e., the digits entered by the mobile station). They

are mandatory in the sense that these parameters are
required to process a call. Although three mandatory
parameters are shown, the number of mandatory parameters
may be more less than three.

Service logic SCF may then initiate the new
WIN operation (e.g. CallDataRequest (03, 04)) reguesting
the SSF to transmit optional parameters (e.g. a
conference call indicator or a preferred language
indicator) required by the SCF to determine, for
example, whether a subscriber should be granted access
to a service. The optional parameters may, for example,
be preferred language indicator, and mobile directory
number. In response, the SSF transmits to SCF the
requested optional parameters in an acknowledgement
message (e.g. CallDataRequest ack (03, 04)) containing
the requested optional parameters. The number of
optional parameters may alternatively be more or less
than two. The SCF then sends an acknowledgement (e.g.
WIN OP_1_ack) to SSF to acknowledge receipt of the
signaling message WIN OP_1(M1, M2, M3).

The SSF may initiate another WIN operation
(e.g., WIN_OP_2 (M1, M2, M3)) containing mandatory
parameters M1, M2, and M3. This WIN operation may be
AnalyzeInformation (ANLYZD) used by the MSC to provide
notification to a service logic network element (e.g.,
sCcp, SN) that a trigger criterion has been satisfied.
The SCF acknowledges this operation by returning an
acknowledgement message (e.g.; WIN OP_2_ack). In this
case, the SCF does not need any optional parameters.

The SSF may initiate still another WIN operation (e.g.,
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WIN OP_3 (M1, M2, M3)) transmitting only mandatory
parameters (e.g., M1, M2, and M3). In response, the SCF

sends another request for an optional parameter such as,

for example, Ol1 (e.g., LocationArealID) using the new WIN

operation WIN_OP_new (01) . The SSF returns the
requested optional parameter o1 using the
acknowledgement message WIN OP_new_ack (01) . SCF

acknowledges receipt of the optional parameter Ol by
responding with an acknowledgement message, WIN OP3_ack.
As shown in Fig. 3, during subsequent call
processing of the same call handled during the initial
call processing Or another call subsequent to that
handled during the initial call processing (e.g., when
the subscriber originates another call in the network
subsequent to the call processing of Fig. 2), the SSF
initiates again an initial WIN operation: WIN OP_1 (M1,
M2, M3, 03, 04) which may be the same as oOr equivalent
to WIN OP_1 of the initial call processing. As shown
in Fig. 3, during call processing of a subsequent call
(e.g. when the subscriber originates another call in the
network subseqguent to the call in the network subsequent
to the call processing of Fig. 2), the SSF initiates
again an initial WIN operation: WIN OP_1 (ML, M2, M3,
03, 04). Unlike the initial call processing, WIN_OP_1
now carries not only mandatory parameters M1, Mz, and
M3, but also optional parameters 03 and 04 that were
requested during the initial call processing, since the
SSF has already learned the optional parameters reguired
by the SCF for processing the present call. The SSF may
then initiate another WIN operation (e.g., WIN OP_2 (M1,
M2, M3)) and the SCF acknowledges Dby returning
WIN OpP2_ack message to the SSF. Next, the SSF may
transmit WIN OP_3 (M1, M2, M3, 01) to SCF with the

mandatory parameters M1, M2, and M3, and the previously
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requested optional parameter Ol. It is noted that the
SCF need not send any further requests for optional
parameters during this subsequent call processing, at
least with respect to those WIN operations already
employed during the initial call processing, thereby
minimizing data flow between the SSP 16 and the SCP 22.
The subscriber data in the VLR 18 or HLR 19 may have to
pbe updated so that the information on the optional
parameters would be available for subseqguent calls.

In yet another embodiment of the invention,
the optional parameters needed for subsequent WIN event
report messages within the call processing of the same
call can be learned by the SSF. When SSF sends an
initial WIN operation WIN_OP_1 to the SCF, the SCF can
request the reporting of the encounter of one or more
triggering events possibly occurring during subsequent
call processing of the same call. The regquest message
for the triggering-event encounter reports may specify
the optional parameters and parameter groups needed in
these reports.

The subsequent call processing of the same
call includes all the basic call state model phases
(referred to as points in call in the standards) and the
detection points after the detection point at which the
initial WIN operation was sent.

It is contemplated that the SCF request may be
incorporated in an existing or an already-defined WIN
operation, rather than in a new WIN operation as
described above. In addition, the new WIN operation may
pe encoded to indicate to the SSF which optional
parameters are not required by SCF so that SSF may send
all other optional parameters. The SCF requests the SSF
to report or transmit only those optional parameters

whose contents (i.e., values) have changed since they
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were last sent to the SCF. 'In this case, the SCF need
only update the changed optional parameters, thereby
further reducing the data transmitted from the SSF.

Thus, while there have shown and described and
pointed out fundamental novel features of the invention
as applied to a preferred embodiment thereof, it will be
understood that various omissions and substitutions and
changes in the form and details of the devices
illustrated, and in their operation, may be made by
those skilled in the art without departing from the
spirit of the invention. For example, it is expressly
intended that all combinations of those elements and/or
method steps which perform substantially the same
function in substantially the ‘same way to achieve the
same results are within the scope of the invention.
Moreover, it should be recognized that structures and/or
elements and/or method steps shown and/or described in
connection with any disclosed form or embodiment of the
invention may be incorporated in any other disclosed or
described or suggested form or embodiment as a general
matter of design choice. It ig the intention,
therefore, to be limited only as indicated by the scope

of the claims appended hereto.
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What is claimed is:
1. A method for reducing transmission of

parameters between a first network element and a second
network element in a telecommunication network,
comprising in seguence the steps of:

(a) transmitting a first signaling message
from the first network element to the second network
element during initial call processing initiated by a
subscriber, the first signaling message containing a
first set of parameters required Dby the second network
element; v

(b) transmitting a second signaling message
from the second network element to the first network
element indicating to the first network element a second
set of parameters required by the second network element
in response to the first signaling message;

(c) transmitting the second set of parameters
in a third signaling message from the first network
element to the second network element in response to the
second signaling message; and

(d) during subsequent call processing,
transmitting a fourth signaling message containing both
the first set of parameters and the second set of
parameters from the first network element to the second
network element without reguiring the second network
element to again indicate to the first network element
the second set of parameters reqguired by the second
network element in response to the first signaling
message.

2. The method of claim 1, wherein in step
(d) the fourth signaling message is the same as the

first signaling message.
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3. The wmethod of claim 1, wherein in step
(b) the second set of parameters is selected by
indicating to the first network any element parameters
not required by the second network element so that the
second set of parameters includes all other parameters.

4. The method of claim 1, during the
subsequent call processing, further comprising the step
of reporting to the second network element only those
parameters whose values have changed since they were
last sent to the second network element.

5. The method of claim 1, wherein the first
network element routes calls between a mobile station
and other network elements.

6. The method of claim 1, wherein the second
network element controls the subscriber’s access to
services provided by the telecommunication network.

7. The method of claim 1, wherein the
telecommunication network 1is a Wireless Intelligent
Network.

8. The method of claim 1, wherein the first
set of parameters comprises mandatory parameters of a
signaling message employed in a Wireless Intelligent
Network environment.

9. The method of claim 1, wherein the second
set of parameters comprises optional parameters of a
signaling message employed in a Wireless Intelligent
Network environment.

10. The method of claim 1, wherein the first
signaling message is an OriginationRequest operation
defined for a Wireless Intelligent Network.

11. The method of claim 1, wherein the
initial call processing includes call setup, call

disconnect, call forwarding and voice announcement.
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12. The method of claim 1, wherein the
subsequent call processing includes call setup, call
disconnect, call forwarding and voice announcement.

13. The method of claim 1, wherein the first
network element 1s a Service Control Point and the
second network element is a Service Switching Point, and
the first signaling messagde is sent when triggering
criteria for an initial inquiry by the Service Control
Point are met at the Service Switching Point.

14. The method of claim 1, wherein the first
network element 1is a Service Control Point and the
second network element is a Service Switching Point, and
the fourth signaling message 1s sent when a triggering
event, a report of which the Service Control Point
requested after receiving the first signaling message,
ie encountered at the Service Switching Point.

15. The method of claim 1, wherein in step
(d), the subsequent call processing 1is for a call
subseguent to that handled during the initial call
processing.

16. The method of claim 1, wherein in step
(d), the initial and the subsequent call processings are
for the same call.

17. A system for reducing data flow in a
telecommunication network, comprising: '

(a) a first network element for routing calls
petween the telecommunication network and a mobile
station;

(b) a second network element, connected to
said first network element, for controlling access to
the telecommunication network by a subscriber;

(c) means for transmitting a first signaling
message from said first network element to said second

network element during initial call processing initiated
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by a subscriber, the first signaling message containing
a first set of parameters required by said second
network element;

(d) means transmitting a second signaling
message from said second network element to said first
network element indicating to said first network element
a second set of parameters required by said second
network element in response to the first signaling
message;

(e) means for transmitting the second set of
parameters in a third signaling message from said first
network element to said second network element in
response to the second signaling message; and

(f) means for transmitting, during subseguent
call processing initiated by the subscriber, a fourth
signaling message containing both the first set of
parameters and the second set of parameters from said
first network element to said second network element
without requiring said second network element to again
indicate to said first network element the second set of
parameters required by said second network element in
response to the first signaling message.

18. The system of claim 17, wherein said
first network element is a mobile switching center for
routing calls between a mobile station and other network
elements.

19. The system of claim 17, wherein the
second network element is a general purpose computer
programmed  to control access to the network Dby
subscribers.

20. A method for reducing transmission of
parameters between a first network element and a second
network element in a telecommunication network,

comprising in sequence the steps of:
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(a) transmitting to the first network element
trigger data representing at least one triggering event
and parameters required in the triggering of at least
one service to a subscriber at a triggering event listed
within the trigger data; and

(b) transmitting from the first network
element a first signaling message containing said
parameters to the second network element after detection
of a triggering event listed within the trigger data by
the first network element.

21. The method of claim 20, wherein the
trigger data are transmitted from a home location
register.

22. The method of claim 20, wherein the first
network element is a service switching point.

23. The method of claim 20, wherein the
second network element is a service control point.

24. The method of claim 20, wherein the
service switching point is a mobile switching center.

25. The method of claim 20, wherein said
parameters required are grouped into parameter Jroups.

26. The method of claim 25, wherein the
interface between the first network element and the
second network element is object oriented and said
parameters groups are represented as information on
abstract classes to be inherited by a base interface
class.

7. The method of claim 26, wherein the
identity and version of said base interface class 1is
specified in said trigger data.

28. The method of claim 27, wherein said
information on abstract classes to be inherited by a
pase interface class includes at least one of the

identity and version of said abstract classes.
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29. The method of claim 21, wherein said
trigger data are updated by one of a service management
function and a service control point based on the set of
services subscribed by the subscriber and the parameters
required Dby these services at different trigger
detection points.

30. A system for reducing transmission of
parameters between a first network element and a second
network element in a telecommunication network,
comprising: |

(a) means for transmitting to the first
network element trigger data representing at least one
triggering event and parameters required in the
triggering of at least one service to a subscriber at a
trigger event listed within the trigger data; and

(b) means for transmitting from the first
network element a first signaling message containing
said parameters to the second network element after
detection of a triggering event listed within the
trigger data by the first network element.

31. The system of claim 30, further
comprising a home location register, and wherein the
trigger data are transmitted from the home location
register.

32. The system of claim 30, wherein said
first network element is a service switching point.

33. The system of claim 30, wherein said
second network element is a service control point.

34. The method of claim 30, wherein said

service switching point is a mobile switching center.
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