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(57) ABSTRACT

The present disclosure relates to an optical line terminal
device. The optical line terminal device includes a data
center point of presence module, one or more access point
of presence module and one or more aggregation point of
presence module. The data center point of presence module
includes a first region and a second region. The first region
includes a leaf and spine fabric and a top-of-rack architec-
ture. The second region includes compute infrastructure and
storage infrastructure. Further, the one or more access point
of presence module includes optical line terminal-Gigabit
Passive Optical Networks access input/output and Metro
Ethernet Access input/output. The one or more aggregation
point of presence module includes access input/output hard-
ware abstraction, limited compute infrastructure and multi-
protocol label switching transfer router.
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DISINTEGRATED SOFTWARE DEFINED
OPTICAL LINE TERMINAL

BACKGROUND

[0001] The present disclosure relates to the field of packet
based computer network. More particularly, the present
disclosure relates to disaggregated software defined optical
line terminal. The present application is based on, and claims
priority from an Indian Application Number 201821050053
filed on 31 Dec. 2018 the disclosure of which is hereby
incorporated by reference

DESCRIPTION OF THE RELATED ART

[0002] Software defined networking in passive optical
network enables service providers to control and manage
resources shared with end users. The software defined
networking allows applications to control of network
resources or control flow of information in the passive
optical network. In addition, the software defined network-
ing based passive optical network enables the service pro-
viders to fulfill the high bandwidth demand of the end users.
Typically, the passive optical network enables transmission
of data over fiber optic lines. The passive optical networks
are used for fiber to the home (FTTH) applications. The data
is transmitted or routed from a central location or a central
office or a data center to multiple end points. The passive
optical network includes an optical line terminal (OLT)
stationed in premises of the central office along with a
number of optical network units or optical network terminals
near end users. The optical line terminal (OLT) is an
endpoint hardware device in the passive optical network.
Separation of control plane from the OLT is necessary for
the implementation of the software defined architecture for
a GPON/10GPON/XGS-PON/NG-PON/NG-PON2 access
network. However, most industry initiatives today focus on
setting up all disaggregated parts of OLT in the same Access
POP of the OLT. Currently, the physical space and hosting
capabilities are limited and particular POP (Point of Pres-
ence) doesn’t have enough infrastructures to fit multiple
networking and compute infrastructure. While this eases the
challenges of handling security, high availability and real-
time communication attributes across the disaggregated
parts, in many deployment areas Access POP Physical
Infrastructure fall short to support hosting all these disag-
gregated parts together.

BRIEF SUMMARY OF THE INVENTION

[0003] In an aspect, the present disclosure provides an
optical line terminal device for establishment of functional
disintegration of internal functions of optical line terminal
device. The optical line terminal device includes a data
center point of presence module. In addition, the optical line
terminal device includes one or more access point of pres-
ence module. Further, the optical line terminal device
includes one or more aggregation point of presence module.
The data center point of presence module, the one or more
access point of presence module and the one or more
aggregation point of presence module performs distribution
of the internal functions of the optical line terminal device.
The internal functions of the optical line terminal device are
aggregated in a ratio of n:m:1. n corresponds to number of
access point of presence module and m corresponds to
number of aggregation point of presence module. In addi-
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tion, 1 represents the centrally hosted internal functions of
the optical line terminal at the data center point of presence
module. Further, the functional disintegration of the internal
functions of optical line terminal device overcomes problem
of occupying large space for installation of the optical line
terminal device. The optical line terminal device utilizes
software defined networking technology for establishment
of the functional disintegration density of the internal func-
tions of the optical line terminal device.

[0004] In yet another aspect, the present disclosure pro-
vides a method for establishment of functional disintegration
of internal functions of an optical line terminal. The method
includes disintegrating the optical line terminal into a plu-
rality of point of presence. The plurality of point of presence
includes a data center point of presence, one or more access
point of presence and one or more aggregation point of
presence. In addition, the method includes disaggregating
the plurality of point of presence at one or more locations.
Further, the method includes establishing logical connec-
tions between each of the plurality of point of presence. The
logical connections between the each of the plurality of
point of presence determine compute and network capacity
requirements for each of the plurality of point of presence.
Furthermore, the method includes distributing the internal
functions of the optical line terminal. Each of the plurality
of presence performs distribution of the internal functions of
the optical line terminal. The internal functions of the optical
line terminal are aggregated in a ratio of n:m:1. n corre-
sponds to number of access point of presence and m corre-
sponds to number of aggregation point of presence. 1
represents the centrally hosted internal functions of the
optical line terminal at the data center point of presence. The
method utilizes software defined networking technology for
establishment of the functional disintegration of the internal
functions of the optical line terminal.

[0005] A primary object of the present disclosure is to
provide disintegrated optical line terminal device using
software defined network technology.

[0006] Another object of the present disclosure is to
logically connect a plurality of point of presence (POP) of
the optical line terminal with each other through a network.

[0007] Yet another object of the present disclosure is to
provide physically separated and logically connected optical
line terminal.

[0008] Yet another object of the present disclosure is to
establish functional disintegration density of internal func-
tions of optical line terminal.

[0009] In an embodiment of the present disclosure, the
data center point of presence module, the one or more access
point of presence module and the one or more aggregation
point of presence module are logically connected with each
other through a network. The logical connections between
the data center point of presence module, the one or more
access point of presence module and the one or more
aggregation point of presence module determines compute
and network capacity requirements for the data center point
of presence module, the one or more access point of pres-
ence module and the one or more aggregation point of
presence module.

[0010] In an embodiment of the present disclosure, the
data center point of presence module includes of a first
region and a second region. The first region comprises leaf
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and spine fabric and top-of-rack architecture. The second
region comprises compute infrastructure and storage infra-
structure.

[0011] Inan embodiment of the present disclosure, the one
or more access point of presence module includes optical
line terminal-Gigabit Passive Optical Networks access
input/output and Metro Ethernet Access input/output.
[0012] Inanembodiment of the present disclosure, the one
or more aggregation point of presence module includes of
access input/output hardware abstraction, limited compute
infrastructure and multi-protocol label switching transfer
router.

[0013] In an embodiment of the present disclosure, the
optical line terminal device utilizes software defined net-
working technology for establishment of the functional
disintegration of internal functions of the optical line termi-
nal device.

[0014] In an embodiment of the present disclosure, the
functional disintegration of internal functions of optical line
terminal device overcomes problem of occupying large
space for installation of the optical line terminal device.
[0015] In an embodiment of the present disclosure, the
functional disintegration of internal functions of the optical
line terminal device determines security layer implementa-
tions for remote procedure calls working across the data
center point of presence module, the one or more access
point of presence module and the one or more aggregation
point of presence module.

[0016] In an embodiment of the present disclosure, the
functional disintegration of the internal functions of the
optical terminal device determines suitable distribution poli-
cies of enforcement and control capabilities for complying
with high availability and real-time decision making condi-
tions.

[0017] In an embodiment of the present disclosure, the
data center point of presence includes of a first region and a
second region. The first region comprises leaf and spine
fabric and top-of-rack architecture. The second region com-
prises compute infrastructure and storage infrastructure.
[0018] Inanembodiment of the present disclosure, the one
or more access point of presence includes optical line
terminal-Gigabit Passive Optical Network access input/out-
put and Metro Ethernet Access input/output.

[0019] Inanembodiment of the present disclosure, the one
or more aggregation point of presence includes of access
input/output hardware abstraction, limited compute infra-
structure and multi-protocol label switching transfer router.
[0020] In an embodiment of the present disclosure, the
plurality of point of presence is logically connected to each
other through a network.

[0021] In an embodiment of the present disclosure, the
logical connections between the plurality of point of pres-
ence defines compute and network capacity requirements for
the plurality of point of presence.

[0022] In an embodiment of the present disclosure, the
disintegration of the optical line terminal into the plurality of
point of presence overcomes problem of occupying large
space for installation of the optical line terminal.

[0023] In an embodiment of the present disclosure, the
disintegration of the optical line terminal defines security
layer implementations for remote procedure calls working
across the plurality of point of presence.
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DESCRIPTION OF THE DRAWINGS

[0024] Having thus described the disclosure in general
terms, reference will now be made to the accompanying
figures, wherein:

[0025] FIG. 1 illustrates an optical line terminal device, in
accordance with an embodiment of the present disclosure;
[0026] FIG. 2 illustrates the optical line terminal device, in
accordance with another embodiment of the present disclo-
sure; and

[0027] FIG. 3 illustrates a method for establishment of
functional disintegration density of internal functions of
optical line terminal.

[0028] It should be noted that the accompanying figures
are intended to present illustrations of exemplary embodi-
ments of the present disclosure. These figures are not
intended to limit the scope of the present disclosure. It
should also be noted that accompanying figures are not
necessarily drawn to scale.

REFERENCE NUMERALS IN THE DRAWINGS

[0029] For a more complete understanding of the present
invention parts, reference is now made to the following
descriptions:

[0030] 100. Optical line terminal device.

[0031] 102. The data center point of presence module.

[0032] 104. Access point of presence module.

[0033] 106. Aggregation point of presence module.

[0034] 108. A leaf and spine fabric.

[0035] 110. Top-of-rack architecture.

[0036] 112. Compute infrastructure.

[0037] 114. Storage infrastructure.

[0038] 116. The OLT-GPON access 1/O.

[0039] 118. Metro Ethernet Access input/output.

[0040] 120. MPLS transport router.

[0041] 122. The access input/output hardware abstraction.

[0042] 124. Limited compute infrastructure.

[0043] 300. Flowchart of a method for establishment of
functional disintegration density of internal functions of
optical line terminal.

[0044] 302. The start step.

[0045] 304. The optical line terminal is disintegrated into
a plurality of point of presence.

[0046] 306. The plurality of point of presence is disaggre-
gated at the one or more locations.

[0047] 308. The logical connections are established
between the plurality of point of presence.

[0048] 310. The internal functions of the optical line
terminal are distributed.

[0049] 312. The termination step.
DETAILED DESCRIPTION OF THE
INVENTION
[0050] The following detailed description is of the best

currently contemplated modes of carrying out exemplary
embodiments of the invention. The description is not to be
taken in a limiting sense, but is made merely for the purpose
of illustrating the general principles of the invention.

[0051] In the following description, for purposes of expla-
nation, numerous specific details are set forth in order to
provide a thorough understanding of the present technology.
It will be apparent, however, to one skilled in the art that the
present technology can be practiced without these specific
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details. In other instances, structures and devices are shown
in block diagram form only in order to avoid obscuring the
present technology.

[0052] Reference in this specification to “one embodi-
ment” or “an embodiment” means that a particular feature,
structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the
present technology. The appearance of the phrase “in one
embodiment” in various places in the specification are not
necessarily all referring to the same embodiment, nor are
separate or alternative embodiments mutually exclusive of
other embodiments. Moreover, various features are
described which may be exhibited by some embodiments
and not by others. Similarly, various requirements are
described which may be requirements for some embodi-
ments but not other embodiments.

[0053] Moreover, although the following description con-
tains many specifics for the purposes of illustration, anyone
skilled in the art will appreciate that many variations and/or
alterations to said details are within the scope of the present
technology. Similarly, although many of the features of the
present technology are described in terms of each other, or
in conjunction with each other, one skilled in the art will
appreciate that many of these features can be provided
independently of other features. Accordingly, this descrip-
tion of the present technology is set forth without any loss
of generality to, and without imposing limitations upon, the
present technology.

[0054] It should be noted that the terms “first”, “second”,
and the like, herein do not denote any order, ranking,
quantity, or importance, but rather are used to distinguish
one element from another. Further, the terms “a” and “an”
herein do not denote a limitation of quantity, but rather
denote the presence of at least one of the referenced item.
[0055] FIG. 1 illustrates an optical line terminal device
100, in accordance with an embodiment of the present
disclosure. In general, the optical line terminal (OLT) device
100 is a device which serves as service provider endpoint of
a passive optical network. In addition, the optical line
terminal device 100 is endpoint hardware device in the
passive optical network. The optical line terminal device 100
performs conversion between electrical signals used by the
service provider’s equipment and fiber optic signals used by
the passive optical network. In general, the optical line
terminal device 100 transmits a data signal to users at a
speed of about 1490 nanometers. In an embodiment of the
present disclosure, the optical terminal device 100 is disin-
tegrated into two point of presence (POP). In general, the
point of presence (POP) is the point at which two or more
different networks or communication devices build a con-
nection with each other. The point of presence mainly refers
to an access point, location or facility that connects to and
helps other devices establish a connection with the internet.
[0056] The optical line terminal device 100 includes a data
center point of presence module 102 and one or more access
point of presence module 104. The data center point of
presence module 102 includes a first region and a second
region. The first region includes a leaf and spine fabric 108
and a top-of-rack (TOR) architecture 110. In general, the leaf
and spine fabric 108 is an architecture made of leaf switches
and spine switches. In general, the leaf switches aggregate
traffic from server nodes and connects to core of the net-
work. The core of the network is made of the spine switches.
In general, the leaf switches mesh into the spine switches,
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forming an access layer. The access layer delivers network
connection points for servers. In general, the top-of-rack
architecture 110 is a common architecture of switch-to-
server connections. The top-of-rack architecture 110 is a
network architecture design in which computing equipment
like servers, appliances and other switches located within
the same or adjacent rack are connected to an in-rack
network switch. In general, in the top-of-rack architecture
110, at least one in-rack network switch is placed in each
rack and servers within the rack are connected to the in-rack
network switch typically through a copper cable. The second
region includes compute infrastructure 112 and storage
infrastructure 114. In general, the compute infrastructure 112
is used to handle compute-intensive applications that require
large amounts of compute power for extended periods of
time. In general, the storage infrastructure 114 refers to
overall set of hardware and software components needed to
facilitate storage for a system. In addition, the first region
and the second region of the data center point of presence
module includes virtual infrastructure, access input/output
hardware abstraction, access point of presence software
defined network controller (access POP SDN controller),
controller applications and Virtual Broadband Network
Gateway. In general, virtual Broadband Network Gateway is
ONOS (open network operating system) application for
hosts with private IP addresses to access the internet.

[0057] The optical line terminal device 100 includes the
one or more access point of presence module 104. The one
or more access point of presence module 104 includes
OLT-GPON access 1/O 116 (optical line terminal-gigabit
passive optical networks access input/output), Metro Ether-
net Access input/output 118 and multiprotocol label switch-
ing transport router 120 (MPLS transport router). In general,
gigabit passive optical network (GPON) is a point-to-mul-
tipoint access mechanism providing end users with ability to
consolidate multiple services onto a single fiber transport
network. In addition, the GPON uses optical wavelength
division multiplexing (WDM) so a single fiber can be used
for both downstream and upstream data. In general, Metro
Ethernet is used to describe an Ethernet technology network
in a metropolitan area. In addition, the Metro Ethernet is
used to connect subscribers to a larger service network or the
internet. In general, the MPLS transport router 120 is a
protocol-agnostic router designed to speed up and shape
traffic flows across enterprise wide area and service provider
networks. In addition, the one or more access point of
presence module 104 may include virtual infrastructure,
access input/output hardware abstraction, access POP SDN
controller, controller applications and virtual Broadband
Network Gateway. In general, virtual infrastructure is a
software-based IT infrastructure being hosted on another
physical infrastructure and meant to be distributed as a
service as in cloud computing’s Infrastructure as a Service
(IaaS) delivery model. In addition, virtual infrastructure
provides organizations, particularly smaller ones that cannot
afford to build their own physical infrastructure, access to
enterprise-grade technology such as servers and applica-
tions. In general, SDN controller is an application in soft-
ware defined networking (SDN) that manages flow control
to enable intelligent networking. In addition, SDN control-
lers are based on protocols, such as OpenFlow, that allow
servers to tell switches where to send packets.

[0058] The data center point of presence module 102 and
the one or more access point of presence module 104 are
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logically connected through a network. The logical connec-
tions between the data center point of presence module 102
and the one or more access point of presence module 104
defines compute and network capacity requirements for the
data center point of presence module 102 and the one or
more access point of presence module 104.

[0059] FIG. 2 illustrates the optical line terminal device
100 in accordance with another embodiment of the present
disclosure. The optical line terminal device is disintegrated
into three point of presence (POP). The optical line terminal
device 100 utilizes software defined networking technology
for establishment of the functional disintegration density of
the internal functions of the optical line terminal device 100.
[0060] The optical line terminal device 100 includes the
data center point of presence module 102 and one or more
access point of presence module 104 (as mentioned above in
FIG. 1). Also, the optical line terminal device 100 includes
one or more aggregation point of presence module 106.
[0061] The optical line terminal device 100 includes the
data center point of presence module 102. The data center
point of presence module 102 includes the first region and
the second region (as mentioned above in FIG. 1). The
optical line terminal device 100 includes the one or more
access point of presence module 104. The one or more
access module includes the OLT-GPON access 1/0 116
(optical line terminal-gigabit passive optical networks
access input/output) and the Metro Ethernet Access input/
output 118.

[0062] The optical line terminal device 100 includes one
or more aggregation point of presence module 106. The one
or more aggregation point of presence module 106 includes
access input/output hardware abstraction 122, limited com-
pute infrastructure 124 and the MPLS transport router 120.
The limited compute infrastructure 124 can be qualified as
lesser availability and capacity of general purpose process-
ing hardware such as less number of CPU Core, less per
CPU Core processing capacity, less RAM, less storage,
overall less general purpose compute capability. In general,
the access input/output hardware abstraction 122 is a layer
of programming that allows a computer operating system to
interact with a hardware device. In general, the MPLS
transport router 120 is a protocol-agnostic router designed to
speed up and shape traffic flows across enterprise wide area
and service provider networks.

[0063] The data center point of presence module 102, the
one or more access point of presence module 104 and the
one or more aggregation point of presence module 106 are
logically connected with each other through the network.
The logical connections between the data center point of
presence module 102, the one or more access point of
presence module 104 and the one or more aggregation point
of presence module 106 are used to determine compute and
network capacity requirements for the data center point of
presence module 102 and the one or more access point of
presence module 104. In general, compute is used to
describe concepts and objects used for computation and
processing. In general, network capacity refers to amount of
traffic that a network can handle at any given time. Also,
network capacity is measurement of maximum amount of
data that may be transferred between network locations over
a link or network path.

[0064] The data center point of presence module 102, the
one or more access point of presence module 104 and the
one or more aggregation point of presence module 106
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performs distribution of the internal functions of the optical
line terminal device 100. The internal functions of the
optical line terminal device 102 are aggregated in a ratio of
n:m:1, wherein n corresponds to number of access point of
presence module (104) and m corresponds to number of
aggregation point of presence module (106). In addition, 1
represents the centrally hosted internal functions of the
optical line terminal device 100 at the data center point of
presence module (102). The internal functions of the optical
line terminal device 100 include PON management, Layer 2
traffic management and availability management.

[0065] The PON management function can be disinte-
grated as follows. The PON ONU Policy Enforcement as
PON OLT Policy Enforcement at the bare metal OLT and
ONU hardware in the first point of presence (subscriber
side). Accordingly, PON ONU Policy Control and PON OLT
Policy Control Functions can be deployed either at the first
point of presence or subsequent aggregation point of pres-
ence depending on how functional disintegration density has
been provisioned. Further, the Media Abstracted Transmis-
sion Policy Control Function can be deployed over aggre-
gation point of presence or central point of presence depend-
ing on how function disintegration density has been
provisioned.

[0066] The layer 2 Traffic Management can be disinte-
grated as follows. The Layer 2 Capability Discovery and
Layer 2 Traffic Policy Enforcement at the bare-metal OLT
and ONU hardware in the first point of presence (subscriber
side). The Switch Silicon Abstracted Layer 2 Capability
Control and Layer 2 Traffic Policy Control can be deployed
either at first point of presence or subsequent aggregation
point of presence depending on how functional disintegra-
tion density has been provisioned. The Media Abstracted
Layer 2 Discovery and Control Function can be deployed
over aggregation point of presence or central point of
presence depending on how functional disintegration den-
sity has been provisioned.

[0067] The Availability Management Function can be dis-
integrated as follows. The Protection Enforcement Function
at the bare-metal OLT and ONU hardware in the first point
of presence (subscriber side). The Failure Monitoring and
Protection Control can be deployed either at first point of
presence or subsequent aggregation point of presence
depending on how functional disintegration density has been
provisioned. The Alternate Availability Planning and Com-
missioning Functions can be deployed over aggregation
point of presence or central point of presence depending on
how functional disintegration density has been provisioned.

[0068] Inanembodiment of the present disclosure, the one
or more access point of presence module 104 and the one or
more aggregation point of presence module 106 of the
optical line terminal device 100 are physically separated at
different geographies. The one or more access point of
presence module 104 and the one or more aggregation point
of presence module 106 of the optical line terminal device
100 are hierarchically monitored and controlled from the
central point of presence module 102 (can be data center).

[0069] FIG. 3 illustrates a flowchart of a method for
establishment of functional disintegration density of internal
functions of optical line terminal. It may be noted that to
explain the process steps of the flowchart 300, references
will be made to the elements of the FIG. 1 and FIG. 2. The
flowchart 300 initiates at step 302.
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[0070] Following step 302, at step 304, the optical line
terminal is disintegrated into a plurality of point of presence.
The plurality of point of presence includes a data center
point of presence, one or more access point of presence and
one or more access point of presence. The data center point
of presence includes the first region and the second region.
The first region includes the leaf and spine fabric 108 and the
top-of-rack (TOR) architecture 110. The second region
includes the compute infrastructure 112 and the storage
infrastructure 114. The one or more access point of presence
includes the OLT-GPON access I/O 116 (optical line termi-
nal-gigabit passive optical networks access input/output)
and the Metro Ethernet Access input/output 118. The one or
more aggregation point of presence includes the access
input/output hardware abstraction 122, the limited compute
infrastructure 124 and the MPLS transport router 120.

[0071] The optical line terminal is disintegrated using
software defined network (SDN) technology for the geog-
raphies where physical space and hosting capabilities are
limited. In an embodiment of the present disclosure, the
functional disintegration of internal functions of optical line
terminal device 100 overcomes problem of occupying large
space for installation of the optical line terminal device. In
addition, the disintegration of the optical line terminal
defines appropriate distribution of configuration meta model
depending on the functional disintegration implemented
over different point of Presence, while keeping special
considerations of grouping together latency sensitive con-
figuration attributes required for real-time decision making.
The disintegration of the optical line terminal defines secu-
rity layer implementations for remote procedure calls work-
ing across the plurality of presence. In an embodiment of the
present disclosure, the functional disintegration of the inter-
nal functions of the optical line terminal device 100 deter-
mines suitable distribution policies of enforcement and
control capabilities for complying with high availability and
real-time decision making conditions. Example of suitable
distribution policies include the way PON Management
capability is distributed across multiple points of presences
by disintegrating it against monitoring capabilities, enforce-
ment capabilities, control capabilities and abstracted control
capabilities.

[0072] In general, the Software-defined networking
(SDN) technology is an approach to cloud computing that
facilitates network management and enables programmati-
cally efficient network configuration in order to improve
network performance and monitoring. SDN suggests cen-
tralizing network intelligence in one network component by
disassociating the forwarding process of network packets
(data plane) from the routing process (control plane). The
control plane consists of one or more controllers which are
considered as the brain of SDN network where the whole
intelligence is incorporated.

[0073] At step 306, the plurality of point of presence is
disaggregated at the one or more locations. At step 308,
logical connections are established between the plurality of
point of presence. The plurality of point of presence is
logically connected to each other through a network. The
logical connections between the plurality of point of pres-
ence determine compute and network capacity requirements
for the plurality of point of presence. At step 310, internal
functions of the optical line terminal are distributed. The
internal functions of the optical line terminal are aggregated
in a ratio of n:m:1, wherein n corresponds to number of

Feb. 4, 2021

access point of presence and m corresponds to number of
aggregation point of presence. In addition, 1 represents the
centrally hosted internal functions of the optical line termi-
nal at the data center point of presence, and aggregation of
the internal functions of the optical line terminal are set up
in the ratio of nm:1. ‘n’ is number of access point of
presence and ‘m’ is number of aggregation point of pres-
ence. In addition, 1 represents the centrally hosted internal
functions of the optical line terminal at the data center point
of presence. The flowchart 300 terminates at step 312.

[0074] It may be noted that the flowchart 300 is explained
to have above stated process steps; however, those skilled in
the art would appreciate that the flowchart 300 may have
more/less number of process steps which may enable all the
above stated embodiments of the present disclosure.

[0075] The disintegration of the optical line terminal has
numerous advantages over the prior art. The disintegration
of'the optical line terminal is done for the geographies where
physical space and related resources are scarce. In addition,
the disintegration of the optical fiber terminal using the
software defined network or software defined access tech-
nologies optimizes physical resource expansion. Further, the
disintegration of the optical fiber terminal using the software
defined network or software defined access technologies
optimizes physical resource consumption. Furthermore, the
disintegration of the optical fiber terminal using the software
defined network or software defined access technologies
optimizes energy costs. Also, the disintegration of the opti-
cal fiber terminal using the software defined network or
software defined access technologies optimizes operation
overhead.

[0076] The foregoing descriptions of specific embodi-
ments of the present technology have been presented for
purposes of illustration and description. They are not
intended to be exhaustive or to limit the present technology
to the precise forms disclosed, and obviously many modi-
fications and variations are possible in light of the above
teaching. The embodiments were chosen and described in
order to best explain the principles of the present technology
and its practical application, to thereby enable others skilled
in the art to best utilize the present technology and various
embodiments with various modifications as are suited to the
particular use contemplated. It is understood that various
omissions and substitutions of equivalents are contemplated
as circumstance may suggest or render expedient, but such
are intended to cover the application or implementation
without departing from the spirit or scope of the claims of
the present technology.

[0077] While several possible embodiments of the disclo-
sure have been described above and illustrated in some
cases, it should be interpreted and understood as to have
been presented only by way of illustration and example, but
not by limitation. Thus, the breadth and scope of a preferred
embodiment should not be limited by any of the above-
described exemplary embodiments.

[0078] The above specification provides examples of how
certain inventive aspects may be put into practice. It will be
appreciated that the inventive aspects can be practiced in
other ways than those specifically shown and described
herein without departing from the spirit and scope of the
inventive aspects of the present disclosure.
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What we claim is:

1. An optical line terminal device for establishment of
functional disintegration of internal functions of optical line
terminal device, the optical line terminal device comprising:

a data center point of presence module;
one or more access point of presence module; and
one or more aggregation point of presence module,

wherein the data center point of presence module, the one
or more access point of presence module and the one or
more aggregation point of presence module performs
distribution of the internal functions of the optical line
terminal device, wherein the internal functions of the
optical line terminal device are aggregated in a ratio of
n:m:1, wherein n corresponds to number of access
point of presence module and m corresponds to number
of aggregation point of presence module, wherein 1
represents the centrally hosted internal functions of the
optical line terminal at the data center point of presence
module,

wherein the optical line terminal device utilizes software
defined networking technology for establishment of the
functional disintegration of the internal functions of the
optical line terminal device.

2. The optical line terminal device as claimed in claim 1,
wherein the data center point of presence module, the one or
more access point of presence module and the one or more
aggregation point of presence module are logically con-
nected with each other through a network, wherein the
logical connections between the data center point of pres-
ence module, the one or more access point of presence
module and the one or more aggregation point of presence
module determines compute and network capacity require-
ments for the data center point of presence module, the one
or more access point of presence module and the one or
more aggregation point of presence module.

3. The optical line terminal device as claimed in claim 1,
wherein the data center point of presence module comprises
of a first region and a second region, wherein the first region
comprises the leaf and spine fabric and the top-of-rack
architecture, wherein the second region comprises compute
infrastructure and storage infrastructure.

4. The optical line terminal device as claimed in claim 1,
wherein each of the one or more access point of presence
module comprises optical line terminal-Gigabit Passive
Optical Networks access input/output and the Metro Ether-
net Access input/output.

5. The optical line terminal device as claimed in claim 1,
wherein each of the one or more aggregation point of
presence module comprises of access input/output hardware
abstraction, the limited compute infrastructure and multi-
protocol label switching transfer router.

6. The optical line terminal device as claimed in claim 1,
wherein the optical line terminal device utilizes software
defined networking technology for establishment of the
functional disintegration of internal functions of the optical
line terminal device.

7. The optical line terminal device as claimed in claim 1,
wherein the functional disintegration of internal functions of
optical line terminal device overcomes problem of occupy-
ing large space for installation of the optical line terminal
device.
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8. The optical line terminal device as claimed in claim 1,
wherein the functional disintegration of internal functions of
the optical line terminal device determines security layer
implementations for remote procedure calls working across
the data center point of presence module, the one or more
access point of presence module and the one or more
aggregation point of presence module.

9. The optical line terminal device as claimed in claim 1,
wherein the functional disintegration of the internal func-
tions of the optical terminal device determines suitable
distribution policies of enforcement and control capabilities
for complying with high availability and real-time decision
making conditions.

10. An optical line terminal device for establishment of
functional disintegration of internal functions of optical line
terminal device, the optical line terminal device comprising:

a data center point of presence module;

one or more access point of presence module; and

one or more aggregation point of presence module,

wherein the data center point of presence module, the one

or more access point of presence module and the one or
more aggregation point of presence module performs
distribution of the internal functions of the optical line
terminal device, wherein the internal functions of the
optical line terminal device are aggregated in a ratio of
n:m:1, wherein n corresponds to number of access
point of presence module and m corresponds to number
of aggregation point of presence module, wherein 1
represents the centrally hosted internal functions of the
optical line terminal at the data center point of presence
module,

wherein the functional disintegration of the internal func-

tions of optical line terminal device (100) overcomes
problem of occupying large space for installation of the
optical line terminal device,

wherein the optical line terminal device utilizes software

defined networking technology for establishment of the
functional disintegration of the internal functions of the
optical line terminal device.

11. The optical line terminal device as claimed in claim
10, wherein the data center point of presence module, the
one or more access point of presence module and the one or
more aggregation point of presence module are logically
connected with each other through a network, wherein the
logical connections between the data center point of pres-
ence module, the one or more access point of presence
module and the one or more aggregation point of presence
module determines compute and network capacity require-
ments for the plurality of point of presence.

12. The optical line terminal device as claimed in claim
10, wherein the functional disintegration of internal func-
tions of the optical line terminal device determines security
layer implementations for remote procedure calls working
across the data center point of presence module, the one or
more access point of presence module and the one or more
aggregation point of presence module.

13. The optical line terminal device as claimed in claim
10, wherein the functional disintegration of the internal
functions of the optical terminal device determines suitable
distribution policies of enforcement and control capabilities
for complying with high availability and real-time decision
making conditions.

14. A method for establishment of functional disintegra-
tion of internal functions of optical line terminal, the method
comprising:

disintegrating the optical line terminal into a plurality of

point of presence, wherein the plurality of point of
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presence comprises a data center point of presence, one
or more aggregation point of presence and one or more
access point of presence;

disaggregating the plurality of point of presence one or
more locations;

establishing logical connections between each of the
plurality of point of presence, wherein the logical
connections between each of the plurality of point of
presence determines compute and network capacity
requirements for each of the plurality of point of
presence; and

distributing the internal functions of the optical line
terminal, wherein each of the plurality of point of
presence performs distribution of the internal functions
of the optical line terminal, wherein the internal func-
tions of the optical line terminal are aggregated in a
ratio of n:m:1, wherein n corresponds to number of
access point of presence and m corresponds to number
of aggregation point of presence, wherein 1 represents
the centrally hosted internal functions of the optical line
terminal at the data center point of presence,

wherein the method utilizes software defined networking
technology for establishment of the functional disinte-
gration of the internal functions of the optical line
terminal.
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15. The method as claimed in claim 14, wherein the data
center point of presence comprises of a first region and a
second region, wherein the first region comprises a leaf and
spine fabric and a top-of-rack architecture, wherein the
second region comprises compute infrastructure and storage
infrastructure.

16. The method as claimed in claim 14, wherein the one
or more access point of presence comprises optical line
terminal-Gigabit Passive Optical Network access input/out-
put and Metro Ethernet Access input/output.

17. The method as claimed in claim 14, wherein the one
or more aggregation point of presence comprises of access
input/output hardware abstraction, limited compute infra-
structure and multi-protocol label switching transfer router.

18. The method as claimed in claim 14, wherein the
plurality of point of presence is logically connected to each
other through a network.

19. The method as claimed in claim 14, wherein the
disintegration of the optical line terminal into the plurality of
point of presence overcomes problem of occupying large
space for installation of the optical line terminal.

20. The method as claimed in claim 14, wherein the
disintegration of the optical line terminal defines security
layer implementations for remote procedure calls working
across the plurality of point of presence.
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