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METHOD AND APPARATUS FOR CREATING A CUSTOM SERVICE

[0001] The present disclosure relates to creating services, cataloging
services, and selecting services from a catalog for deployment. A method and
apparatus are provided that provide an automated process for creating and
designing custom services in a software defined network (SDN) or cloud-based

platforms.

BACKGROUND
[0002] For years, the current model for building communication networks

include deploying specific network elements to perform a specific function. The
network elements that are deployed can then work together to provide the
communication network services.

[0003] However, as communication networks require modification due to
changes in technology, capacity, demand, and the like, current models for
building communication networks are rigid. For example, all new dedicated
hardware must be deployed to implement the new functionality or to provide the
newly desired services. As a result, scaling communication networks built with
the current models is difficult.

SUMMARY OF THE DISCLOSURE

[0004] In one embodiment, the present disclosure describes a method and

apparatus for creating a custom service in a communication network. For
example, the method implemented via a processor determines that the custom
service does not exist, receives one or more desired functions for the custom
service, creates the custom service having the one or more desired functions
and modifies one or more network elements within the communication network

to perform the one or more desired functions to deploy the custom service.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The teaching of the present disclosure can be readily understood by

considering the following detailed description in conjunction with the

accompanying drawings, in which:



WO 2017/106307 PCT/US2016/066602

[0006] FIG. 1 illustrates an example network related to the present
disclosure;

[0007] FIG. 2 illustrates a flowchart of a method of the present disclosure for
creating a custom service in a communication network;

[0008] FIG. 3 illustrates a more detailed flowchart of a method of the present
disclosure for creating a custom service in a communication network;

[0009] FIG. 4 illustrates a block diagram of an example of a service
component and a resource of the present disclosure; and

[0010] FIG. 5 depicts a high-level block diagram of a computer suitable for
use in performing the functions described herein.

[0011] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the
figures.

DETAILED DESCRIPTION

[0012] As discussed above, the current models for building communication

networks include deploying specific network elements to perform a specific
function. The network elements that are deployed can then work together to
provide the communication network services.

[0013] However, as communication networks require modification due to
changes in technology, capacity, demand, and the like, current models for
building communication networks are rigid. For example, all new dedicated
hardware must be deployed to implement the new functionality or to provide the
newly desired services. As a result, scaling communication networks built with
the current models is difficult.

[0014] Embodiments of the present disclosure provide a method and system
for creating a custom service in a communication network. For example,
custom services can be created on demand and used to configure network
elements within the communication network. The custom services can be
stored in a catalog for reuse. This provides a more efficient and automated
process for creating new services in a communication network.

[0015] FIG. 1 illustrates an example communication network 100 related to

the present disclosure. In one example, the communication network 100 has
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been simplified for ease of explanation. In other words, the communication
network 100 may include additional network elements (not shown), such as
gateways, routers, additional access networks, firewalls, switches, and the like.
[0016] In one embodiment, the communication network 100 may include an
Internet Protocol (IP) network 102 that includes one or more network elements
1081 to 108y (herein referred to individually as a network element 108 or
collectively as network elements 108). In one embodiment, the network
elements 108 may be any type of network element, such as, gateways, routers,
border elements, switches, servers, and the like, that are deployed in the IP
network 102.

[0017] In embodiment, the IP network 102 may be a physical network or a
cloud-based network. For example, the IP network 102 may be deployed as a
software defined network (SDN) using a European Telecommunications
Standards Institute (ETSI) network functions virtualization (NFV). The network
elements 108 may be configured to perform various functions and services in
accordance with software defined functions to provide services to one or more
endpoints 1101 to 110, (herein referred to individually as an endpoint 110 or
collectively as endpoints 110).

[0018] In one embodiment, the communication network 100 may include a
controller 104. The controller 104 may be a dedicated computer or machine to
perform the functions described herein. The controller 104 may include a
processor and a non-transitory computer readable storage medium storing
instructions (e.g., the instructions associated with the steps of methods 200
and/or 300 described below) that when executed by a processor perform the
functions described herein. One example of a computer dedicated to perform
the functions described herein is provided below in FIG. 5.

[0019] In one embodiment, the controller 104 may be in communication with
a database (DB) 106. The DB 106 may store a catalog of services, service
components and resources used to create custom services in the IP network
102. For example, when a request for a custom service is received by the
controller 104 (e.g., from a customer via an endpoint 110, from a service
provider of the IP network 102, and the like), the custom service may be

created from service templates in the DB 106.
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[0020] However, if the service does not exist, the controller 104 may create
the service by combining one or more service components. If one or more
service components do not exist, the controller 104 may create the one or more
service components from resources.

[0021] FIG. 4 illustrates an example of a service component 400. The
service component 400 may be defined as a combination of one or more
applications 408. Each application 408 may be created from one or more
resources 40441 to 404.m (herein referred to individually as a resource 404 or
collectively as resources 404). In one embodiment, a resource 404 may be
defined as a virtualized function component (VFc). A VFc may be an internal
component of a virtualized function (VF) 4021 to 402, (herein referred to
individually as a VF 402 or collectively as VF’s 402) and perform some sub-set
of the overall functionality of a VF 402. Alternatively, the resources 404 may be
deployed as a physical network function (PNF) that is a physical device that
performs a particular function in support of a larger service. In one
embodiment, an ETSI VNF may be a type of VF and an ETSI VNFc may be a
type of VFc.

[0022] In one embodiment, the application 408 may comprise a set of one or
more VFs 402 and an application control function 406. The application control
function 406 may control the functions of each VF 402 to help the application
408 run as a single unit to perform the desired functions. The connectivity
between the VF's 402 within the application 408, or the VFcs 404 within a VF
402, may be described by an application graph. The relationship between the
VFs 402 and the application control function 406 may be described by an
application control graph. The application 408 may be instantiated to an
infrastructure and provided with network connectivity to become operational.
[0023] Referring back to FIG. 1, as noted above, the controller 104 may
create a custom service if the service does not exist in the catalog of services
stored in the DB 106. The service may be created in a variety of different
configurations. In one example, the service may be a basic service. For
example, the basic service may include a single application 408 (illustrated in

FIG. 4) that has been operationalized and is capable of atomic operation.



WO 2017/106307 PCT/US2016/066602

[0024] In another embodiment, the service may be configured as a
segmented service. The segmented service may be chained to other service
components 400 to form the segmented service. The segmented service may
include a single layer of multiple application control functions 406, one
application control function 406 for each service component 400.

[0025] In another embodiment, the service may be configured as a
composite service. A composite service may be created by chaining together
service components 400 in a hierarchical fashion. For example, the composite
service may include different hierarchical layers of application control functions
406 for each service component 400 within one of the hierarchical layers.
[0026] FIG. 2 illustrates a flowchart of an example method 200 of the
present disclosure for creating a custom service in a communication network.
In one embodiment, the method 200 may be implemented by the controller 104
dedicated for performing the functions described herein or the computer or
processor as described in FIG. 5.

[0027] At step 202, the method 200 begins. At step 204, the method 200
determines that a custom service does not exist. For example, a request may
be received to create a new custom service for a customer in a communications
network (e.g., a SDN network, a cloud-based network, and the like). A catalog
of services stored in a database may be searched. However, the requested
custom service may not exist in the stored catalog of services so the customer
service is created.

[0028] At step 206, the method 200 may receive one or more desired
functions for the custom service. For example, the custom service that is to be
created may be defined. The definitions may include each function that is
associated with the custom service that is to be created.

[0029] At step 208, the method 200 may create the custom service having
the one or more desired functions. For example, the database may be
searched to look for one or more service components that are capable of
performing each one of the functions. For example, each service component
may perform a single function. However, the combination of one or more
service components may perform all of the functions of the custom service that
is to be created.
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[0030] However, if the service components do not exist, one or more
resources may be used to create the one or more service components that do
not exist. In one embodiment, the database may be searched to look for the
one or more resources needed to create the one or more service components.
If the resources do not exist, then the resources may be developed and/or
acquired.

[0031] After the custom service is created, the custom service may be
transmitted to the database to be stored in the catalog of services. As a result,
the catalog of services may continue to grow as new services, new service
components and/or new resources are created for new requests.

[0032] At step 210, the method 200 may modify one or more network
elements within the communication network to perform the one or more desired
functions to deploy the custom service. For example, one or more network
elements may be configured to perform the one or more desired functions to
provide the custom service to an endpoint of a customer that requested the
custom service. For example, a controller may send a control signal to one or
more network elements that causes a change in the configuration of the one or
more network elements in accordance with the functions of the custom service.
In one embodiment, “configuration” may be broadly interpreted as a change in
one or more parameters, one or more operations, one or more functions, and
the like. As noted above, the custom service may include one or more service
components that include one or more applications. Thus, the one or more
applications of the custom service may be executed on the one or more
network elements. At step 222, the method 200 ends.

[0033] FIG. 3 illustrates a more detailed flowchart of an example method 300
of the present disclosure for creating a custom service in a communication
network. In one embodiment, the method 300 may be implemented by the
controller 104 dedicated for performing the functions described herein or the
computer or processor as described in FIG. 5,

[0034] At step 302, the method 300 begins. At step 304, the method 300
checks a catalog for a service that is requested. If the service cannot be found
in the catalog, the method 300 may proceed to step 314. However, if the
service is available, the method 300 may proceed to step 306.
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[0035] At step 306, the method 300 may determine if the service can be
reused. In one embodiment, a service can be reused through sharing or
through replication. Sharing may be defined as an existing instance (e.g.,
already deployed) of the service is selected and shared. Replication may be
defined as a new instance of the service is created. If the service can be
reused, the method 300 may proceed to step 308.

[0036] At step 308, the method 300 may determine if the service needs to be
modified. For example, the service may exist. However, certain parameters
specific to the current request may need to be modified, while the overall
functionality of the service remains the same or unchanged. Modification may
include generally adding new functionality, fixing bugs, and various
optimizations and enhancements. The modification may be done by
configuration or through the addition, removal, or replacement of code. If the
service does not need to be modified, the method 300 may proceed to step
340. At step 340, the service selection is completed and the method 300 ends.
[0037] However, referring back to step 308, if the service needs to be
modified, the method 300 may proceed to step 310. At step 310, the method
300 may update the service. The step 310 may be referred to as a continuous
improvement process. The method 300 may then proceed to step 312.

[0038] At step 312, the method 300 may publish the updated service. In
other words, the updated service may be stored in the catalog of services
stored in the database. The updated service, thereby, changes the state of the
catalog. The method 300 may then return to step 304 to again check the
catalog for the service that is requested. If the service cannot be found in the
catalog, the method 300 may proceed to step 314.

[0039] However, if the service just updated is found the method 300
proceeds again to step 306, if the service is not reusable, the method 300 may
proceed to step 314. Otherwise, the method 300 may proceed to step 308. If
the service does not need to be further modified, the method 300 may proceed
to step 340. In one embodiment, the steps 304-312 may be referred to
collectively as a “select service” process.

[0040] At step 314, the method 300 deals with a possibility that a service

may be defined based upon a new combination of service components already
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“inthe catalog. To begin with, it may check the catalog to determine if one or
more service components exist to create the service. If all of the service
components needed to create the service are found in the catalog, then the
method 300 may proceed to step 316.

[0041] At step 316, the method 300 determines if all of the service
components that were found are reusable. If any of the service components
needed to define a new service are unavailable or not reusable, the method 300
proceeds to step 326 in order to define new service components. However, if
all of the service components are reusable, the method 300 may proceed to
step 318.

[0042] At step 318, the method 300 determines if any one of the service
components need to be modified. Similar to the modification of a service, one
or more parameters, methods or procedures of a service component may need
to be modified in order to make them suitable for the new service without
changing the nature of the function performed by the service component. If
none of the service components need to be modified, the method 300 may
proceed to step 322.

[0043] At step 322, the new service or the custom service may be created or
defined by the service components. The method 300 may then proceed to step
312.

[0044] However, referring back to step 318, if any one of the service
components need to be modified, the method 300 may proceed to step 320. At
step 320, the method 300 may update one or more of the service components
that require an update. The step 320 may be referred to as a continuous
improvement process. The method 300 may then proceed to step 324.

[0045] At step 324, the method 300 may publish the updated service
components. In other words, the updated service components may be stored in
the catalog of services stored in the database. The method 300 may then
return to step 314 to check the catalog for the service components that are
needed to create the new service.

[0046) Returning back to step 316, if one or more of the service components
cannot be reused, the method 300 may proceed to step 326. Returning back to
step 314, if the service component cannot be found in the catalog, the method
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300 may proceed to step 326. In one embodiment, the steps 314-324 may be
referred to collectively as a “define service” process.

[0047] At step 326, the method 300 may check the catalog to determine if
one or more resources exist to create one or more service components. If all of
the resources needed to create the one or more service components needed to
create the new service are found, the method 300 may proceed to step 328.
[0048] At step 328, the method 300 may determine if all of the resources are
reusable. If all of the resources are reusable, the method 300 may proceed to
step 330.

[0049] At step 330, the method 300 determines if one or more of the
resources need to be modified. Similar to the modification of a service or a
service component, one or more parameters, methods or procedures of a
resource may need to be modified for a particular service component without
changing the function performed by the resource. If none of the resources need
to be modified, the method 300 may proceed to step 334.

[0050] At step 334, the new service component or new service components
may be created or defined by the resources. The method 300 may then
proceed to step 324.

[0051] However, referring back to step 330, if any one of the resources need
to be modified, the method 300 may proceed to step 332. At step 332, the
method 300 may update one or more of the resources that require an update.
The step 332 may be referred to as a continuous improvement process. The
method 300 may then proceed to step 336.

[0052] At step 336, the method 300 may publish the updated resources. In
other words, the updated resources may be stored in the catalog of services
stored in the database. The method 300 may then return to step 326 to check
the catalog for the resources that are needed to create the new service
component or service components. ,
[0053] Returning back to step 328, if the resource cannot be reused, the
method 300 may proceed to step 338. Returning back to step 314, if the
resource cannot be found in the catalog, the method 300 may proceed to step
338. In one embodiment, the steps 326-336 may be referred to collectively as a

“define service component” process.
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[0054] At step 338, the method 300 may develop the new resources that
cannot be found in the catalog or the existing resources cannot be reused. The
new resources can be purchased or acquired from third party vendors or may
be developed internally. The method 300 may then proceed back to step 336
to publish the resources. The method 300 may then proceed back through
steps 326, 328, 330, 334, 324, 314, 316, 318, 322, 304, 306 and 308 to exit at
step 340 where the service selection is complete.

[0055] In one embodiment, the method 300 may be executed based on
several strategies used in the selection of services, service components or
resources or the development of new service components or new resources.
For example, one strategy may be based on a goal to reduce time to market. In
other words, services, service components and/or resources should be selected
from the catalog before creating new ones.

[0056] Another strategy may be based on a goal to reduce costs. For
example, service templates, service components and/or resources should be
reused or adapted whenever possible.

[0057] Another strategy may be based on a goal to sustain a competitive
advantage. For example, services, service components and/or resources may
be continuously improved beyond the initial implementations of the respective
services, service components and/or resources and to make improvements
available to all potential users.

[0058] Another strategy may be based on a goal to maximize efficient use of
resources. For example, the grouping of functions when developing resources
and when defining service components and services should be optimized to
improve performance, improve resource efficiency, and widen scope.

[0059] Another strategy may be based on a goal to minimize human
dependence. For example, the automation in operations and deployment
should be planned for when developing resources and defining service
components and services.

[0060] Another strategy may be based on a goal to enable a “building block”
approach to service design. For example, the principles of modular design
should be emphasized when developing resources and defining service

components and services.

10
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[0061] Another strategy may be based on a goal to increase resiliency. For
example, complex state management should be minimized when developing
resources and defining service components and services.

[0062] As a result, the present disclosure provides an efficient and
automated process for creating custom services, cataloging the custom
services and enables them for selection in a communication network. The
custom services may be used to automatically configure one or more network
elements within the communication network to execute the desired functions
associated with the custom service and provide the custom service.

[0063] It should be noted that although not specifically specified, one or
more steps, functions or operations of the methods 200 and 300 may include a
storing, displaying and/or outputting step as required for a particular application.
In other words, any data, records, fields, and/or intermediate results discussed
in the respective methods can be stored, displayed and/or outputted to another
device as required for a particular application. Furthermore, steps, blocks or
operations in FIGs. 2 and 3 that recite a determining operation or involve a
decision do not necessarily require that both branches of the determining
operation be practiced. In other words, one of the branches of the determining
operation can be deemed as an optional step. In addition, one or more steps,
blocks, functions or operations of the above described methods 200 and 300
may comprise optional steps, or can be combined, separated, and/or performed
in a different order from that described above, without departing from the
example embodiments of the present disclosure. Furthermore, the use of the
term “optional” in the above disclosure does not mean that any other steps not
labeled as “optional” are not optional. As such, any claims not reciting a step
that is not labeled as optional is not to be deemed as missing an essential step,
but instead should be deemed as reciting an embodiment where such omitted
steps are deemed to be optional in that embodiment.

[0064] FIG. 5 depicts a high-level block diagram of a computer suitable for
use in performing the functions described herein. As depicted in FIG. 5, the
system 500 comprises one or more hardware processor elements 502 (e.g., a
central processing unit (CPU), a microprocessor, or a multi-core processor), a
memory 504, e.g., random access memory (RAM) and/or read only memory

11
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(ROM), a module 505 for creating a custom service in a communication
network, and various input/output devices 306 (e.g., storage devices, including
but not limited to, a tape drive, a floppy drive, a hard disk drive or a compact
disk drive, a receiver, a transmitter, a speaker, a display, a speech synthesizer,
an output port, an input port and a user input device (such as a keyboard, a
keypad, a mouse, a microphone and the like)). Although only one processor
element is shown, it should be noted that the computer may employ a plurality
of processor elements. Furthermore, although only one computer is shown in
the figure, if the methods 200 and 300 as discussed above is implemented in a
distributed or parallel manner for a particular illustrative example, i.e., the steps
of the above methods 200 and 300, or the entire methods 200 and 300 are
implemented across multiple or parallel computers, then the computer of this
figure is intended to represent each of those multiple computers.

[0065] Furthermore, one or more hardware processors can be utilized in
supporting a virtualized or shared computing environment. The virtualized
computing environment may support one or more virtual machines representing
computers, servers, or other computing devices. In such virtualized virtual
machines, hardware components such as hardware processors and computer-
readable storage devices may be virtualized or logically represented.

[0066] It should be noted that the present disclosure can be implemented in
software and/or in a combination of software and hardware, e.g., using
application specific integrated circuits (ASIC), a programmable gate array
(PGA) including a Field PGA, or a state machine deployed on a hardware
device, a computer or any other hardware equivalents, e.g., computer readable
instructions pertaining to the method(s) discussed above can be used to
configure a hardware processor to perform the steps, functions and/or
operations of the above disclosed method. In one embodiment, instructions
and data for the present module or process 505 for creating a custom service in
a communication network (e.g., a software program comprising computer-
executable instructions) can be loaded into memory 504 and executed by
hardware processor element 502 to implement the steps, functions or
operations as discussed above in connection with the illustrative methods 200

and 300. Furthermore, when a hardware processor executes instructions to

12
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perform “operations,” this could include the hardware processor performing the
operations directly and/or facilitating, directing, or cooperating with another
hardware device or component (e.g., a co-processor and the like) to perform
the operations.

[0067] The processor executing the computer readable or software
instructions relating to the above described method can be perceived as a
programmed processor or a specialized processor. As such, the present
module 505 for creating a custom service in a communication network
(including associated data structures) of the present disclosure can be stored
on a tangible or physical (broadly non-transitory) computer-readable storage
device or medium, e.g., volatile memory, non-volatile memory, ROM memory,
RAM memory, magnetic or optical drive, device or diskette and the like.
Furthermore, a “tangible” computer-readable storage device or medium
comprises a physical device, a hardware device, or a device that is discernible
by the touch. More specifically, the computer-readable storage device may
comprise any physical devices that provide the ability to store information such
as data and/or instructions to be accessed by a processor or a computing
device such as a computer or an application server.

[0068] While various embodiments have been described above, it should be
understood that they have been presented by way of example only, and not a
limitation. Thus, the breadth and scope of a preferred embodiment should not
be limited by any of the above-described exemplary embodiments, but should

be defined only in accordance with the following claims and their equivalents.
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What is claimed is:

1. A method for creating a custom service in a communication network, the
method comprising:

determining, by a processor, that the custom service does not exist;

receiving, by the processor, one or more desired functions for the custom
service;

creating, by the processor, the custom service having the one or more
desired functions; and

modifying, by the processor, one or more network elements within the
communication network to perform the one or more desired functions to deploy
the custom service.

2. The method of claim 1, wherein the determining comprises checking a
catalog of services.

3. The method of claim 1, further comprising:
transmitting, by the processor, the custom service that is created to a
database to be stored in a catalog.

4, The method of claim 1, wherein the creating comprises:

determining, by the processor, one or more service components exist to
provide the custom service; and

combining, by the processor, the one or more service components to
create the custom service.

5. The method of claim 1, wherein the creating comprises:

determining, by the processor, one or more service components do not
exist to provide the custom service;

creating, by the processor, the one or more service components via one
or more resources; and

combining, by the processor, the one or more service components to
create the custom service.

14
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6. The method of claim 5, further comprising:
transmitting, by the processor, the one or more service components that
are created to a database to be stored in a catalog.

7. The method of claim 5, wherein the resource comprises a virtual function
or a virtualized function component.

8. The method of claim 5, wherein the one or more service components
each comprise a grouping of one or more applications, wherein each one of the
one or more applications comprises a set of one or more virtual function
components coupled to an application control function.

0. A non-transitory computer-readable storage device storing a plurality of
instructions which, when executed by a processor, cause the processor to
perform operations for creating a custom service in a communication network,
the operations comprising:

determining that the custom service does not exist;

receiving one or more desired functions for the custom service;

creating the custom service having the one or more desired functions;
and

modifying one or more network elements within the communication
network to perform the one or more desired functions to deploy the custom

service.

10.  The non-transitory computer-readable storage device of claim 9, wherein

the determining comprises checking a catalog of services.

11.  The non-transitory computer-readable storage device of claim 9, further
comprising:

transmitting the custom service that is created to a database to be stored
in a catalog.

15
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12.  The non-transitory computer-readable storage device of claim 9, wherein
the creating comprises:

determining one or more service components exist to provide the custom
service; and

combining the one or more service components to create the custom
service.

13.  The non-transitory computer-readable storage device of claim 9, wherein
the creating comprises:

determining one or more service components do not exist to provide the
custom service;

creating the one or more service components via one or more resources;
and

combining the one or more service components to create the custom
service.

14.  The non-transitory computer-readable storage device of claim 13, further
comprising:

transmitting the one or more service components that are created to a
database to be stored in a catalog.

15.  The non-transitory computer-readable storage device of claim 13,
wherein the resource comprises a virtual function or a virtualized function

component.

16.  The non-transitory computer-readable storage device of claim 13,
wherein the one or more service components each comprise a grouping of one
or more applications, wherein each one of the one or more applications
comprises a set of one or more virtual function components coupled to an
application control function.

17.  An apparatus for creating a custom service in a communication network,
the apparatus comprising:

16
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a processor; and
a computer-readable storage device storing a plurality of instructions
which, when executed by the processor, cause the processor to perform
operations, the operations comprising:
determining that the custom service does not exist;
receiving one or more desired functions for the custom service;
creating the custom service having the one or more desired
functions; and
modifying one or more network elements within the
communication network to perform the one or more desired functions to
deploy the custom service.

18.  The apparatus of claim 17, wherein the determining comprises checking

a catalog of services.

19.  The apparatus of claim 17, the operations further comprising:
transmitting the custom service that is created to a database to be stored

in a catalog.

20. The apparatus of claim apparatus 17, wherein the creating comprises:
determining one or more service components exist to provide the custom
service; and
combining the one or more service components to create the custom

service.

17
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