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20
FIELD OF INVENTION

Embodiments of a present disclosure generally relate to
data analytics system, and more particularly to a system and
method for remotely assessing, analyzing, evaluating, and 25
ranking mobile network operators and country compatibility
against mobile device spectrum and technology capabilities.

BACKGROUND
30
The growing global market for used connected mobile
devices (IMEI-based devices) 1s thriving, recording record
year over yvear growth. The reuse of the mobile devices 1s
expected to continue as a trend, with no end 1n sight. As a
hallmark stage of this thriving circular economy, the mobile 35
devices are collected through a variety of programs includ-
ing at least one of: original equipment manufacturer (OEM)
buy-backs, carrier trade-ins, buy back systems through retail
or automated services including of retail counters, stafted or
automated kiosks, and the like. 40
A subsequent stage to device collection 1s that the mobile
devices are processed and redeployed into the nearest mar-
ket, which 1s often a different market than that into which the
mobile devices were first sold. This means that hundreds of
millions of mobile devices are trafticked into markets, which 45
were not originally designed to work 1n, specifically 1nto
countries and the mobile networks operated by cellular
carriers for which the connected mobile devices were not
originally intended and where the radio frequency capabili-
ties of device modems may be misaligned. 50
A serious consequence of this activity 1s that many mobile
devices, perhaps as many as 25% of the mobile devices
cannot be successiully re-deployed upon re-distribution on
the desired carrier, or any carrier in a specific region as a
result of frequency mis-alignment, which can also affect 55
mobile network contract and activation. The underlying
1ssue causing this problem 1s that the radio/modem “profile”
of supported radio frequencies in these mobile devices
varies within the make/model nomenclature, causing these
unforeseen problems. 60
In short, consumers think of mobile devices as monolithic
in nature because the consumers share at least one of: the
same make, model or even sub-names like model codes, and
the like. Mobile devices, 1n particular Smartphones, that
share at least one of: the same make, model name, model 65
code, and the like do not necessarily have the same modem

“profile”. However, the above said information of the mobile

2

devices are not visible to the consumers, and as a result,
perpetuates this confusion and mis-alignment between the

mobile devices and carriers.

This 1s an i1mportant problem which drives about 10
billion US dollars 1n product returns (1.e., return material
authorization (RMAs)) due to failure to activate or even
connect on re deployment to a new carrier network. Aside
from the huge financial losses associated with this level
product returns 1n the form of economic nethciency, there 1s
also a huge environmental impact as devices are returned,
re-transacted, re-transported (1.e., being shipped from coun-
try to country), and re-sold again and again, presenting the
same challenges of whether the transacted device’s modem
will be compatible with the next intended carrier network.

Further, for a better communication between the mobile
device and cellular networks, a mobile network operator
needs to understand 1 the mobile device with limited
compatibility should be allowed (1.¢., activated) on a specific
network. For example, as the mobile network operator will
be the service provider who 1s expected to ensure quality of
service and respond to customer support queries and service
related complaints. In such cases, the suitability of the
mobile device to intemperate on the carrier’s network has a
direct influence on these relationships.

The mobile network operators may choose to not allow
the mobile devices which the mobile network operators
deem overly incompatible in terms of supported radio fre-
quencies and technologies utilized for voice and data ser-
vices on their networks, or may not activate specific mobile
devices because the network realizes that an owner of the
mobile devices (1.e., a consumer) 1s likely to experience bad
service on the mobile device lacking core or critical com-
patibility between the network and device moderns either in
the form of applications that won’t work, insecurity of data
sent and received, limitations in supported bands, limited
data connection speeds, and the like, such that the mobile
device may not work in certain regions within a nation as
manifested by limited compatible signal (i.e., lack of cov-
erage), slow download speeds, poor audio quality, bad video
quality, and the like. In short, carriers of the mobile network
operator may not want partially-compatible mobile devices
on their networks because the mobile network operator may
know that the mobile device will not perform well with these
identifiable limitations, and the mobile network operators do
not want the consumer to blame them for the bad experience
forecasted.

Hence, there 1s a need for an improved system and method
for determinming compatibility of mobile devices and carriers
of the mobile network operators, to address the atoremen-
tioned 1ssues.

SUMMARY

This summary 1s provided to introduce a selection of
concepts, 1n a simple manner, which 1s further described 1n
the detailed description of the disclosure. This summary 1s
neither intended to 1dentify key or essential inventive con-
cepts of the subject matter nor to determine the scope of the
disclosure.

In accordance with one embodiment of the disclosure, a
compatibility system for determining a technical compat-
ibility of one or more electronic devices and one or more
mobile network operators 1s disclosed. The compatibility
system 1ncludes a hardware processor, and a memory
coupled to the hardware processor. The memory includes a
set of program nstructions in the form of a plurality of
subsystems that are configured to be executed by the hard-
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ware processor. The compatibility system obtain data related
to at least one of: device modem spectrum assignments and
modem capabilities from a plurality of data sources and
integrate the data to generate a platiorm providing at least
one of: information and data-driven insights on a plurality of
factors that determine ability of at least one of: the one or
more electronic devices and the one or more mobile network
operators for a communication between the one or more
clectronic devices and the one or more mobile network
operators.

The compatibility system determines device attributes
representing capabilities of the one or more electronic
devices for operating on a cellular network by integrating
the compatibility system with data related to the one or more
clectronic devices obtained from a plurality of external
device data providers. The compatibility system determines
network attributes representing capabilities of the one or
more mobile network operators by integrating the compat-
ibility system with data related to the one or more mobile
network operators obtained from a plurality of external
operator data providers.

The compatibility system evaluates radio bands that are
supported by the one or more electronic devices based on at
least one of: an international mobile equipment identity
(IMEI) of the one or more electronic devices, and the
integration with data related to the one or more electronic
devices obtained from a plurality of external device data
providers. The radio bands are evaluated by combining the
plurality of data sources that authoritatively and exhaus-
tively represent the capabilities of the one or more electronic
devices based on at least one of: spectrum usage, utilization
of technologies for efliciency in connectivity. The compat-
ibility system evaluate radio bands that are supported by the
one or more mobile network operators based on device
information.

The compatibility system identifies at least one of: a
plurality of known potential carriers of the one or more
mobile network operators, and a plurality of known potential
countries globally, which are compatible with the radio
bands of the one or more electronic devices. The compat-
ibility system further determines the compatibility of at least
one of: the one or more electronic devices and the one or
more mobile network operators by utilizing radio band
capability data that include the radio bands supported by the
one or more eclectronic devices. When the plurality of
potential carriers of the one or more mobile network opera-
tors require a radio capability 1in provision of network access
including at least one of: mobile roaming, activation of
contract, and provisions of services to the one or more
electronic devices, which enables evaluation of the one or
more electronic devices to be utilized on any cellular net-
work in the compatibility system.

In one aspect, a method for determining a techmical
compatibility of one or more electronic devices and one or
more mobile network operators 1s disclosed. The method
includes following steps: (a) obtaining, by a hardware pro-
cessor, data related to at least one of: device modem spec-
trum assignments and modem capabilities from a plurality of
data sources and integrate the data to generate a platform
providing at least one of: mformation and data-driven
insights on a plurality of factors that determine ability of at
least one of the one or more electronic devices and the one
or more mobile network operators for a communication
between the one or more electronic devices and the one or
more mobile network operators; (b) determiming, by the
hardware processor, device attributes representing capabili-
ties of the one or more electronic devices for operating on a
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cellular network by integrating the compatibility system
with data related to the one or more electronic devices

obtained from a plurality of external device data providers;
(c) determining, by the hardware processor, network attri-
butes representing capabilities of the one or more mobile
network operators by integrating the compatibility system
with data related to the one or more mobile network opera-
tors obtained from a plurality of external operator data
providers; (d) evaluating, by the hardware processor, radio
bands that are supported by the one or more electronic
devices based on at least one of: an international mobile
equipment identity (IMEI) of the one or more electronic
devices, and the integration with data related to the one or
more electronic devices obtained from a plurality of external
device data providers (e) evaluating, by the hardware pro-
cessor, radio bands that are supported by the one or more
mobile network operators based on device information; (I)
identifying, by the hardware processor; at least one of: a
plurality of known potential carriers of the one or more
mobile network operators, and a plurality of known potential
countries globally, which are compatible with the radio
bands of the one or more electronic devices; and (g) deter-
mining, by the hardware processor, the compatibility of at
least one of: the one or more electronic devices and the one
or more mobile network operators by utilizing radio band
capability data that include the radio bands supported by the
one or more electronic devices.

In another aspect, a non-transitory computer-readable
storage medium having instructions stored therein that when
executed by a hardware processor, cause the processor to
perform steps as described above.

To further clanily the advantages and features of the
present disclosure, a more particular description of the
disclosure will follow by reference to specific embodiments
thereof, which are 1llustrated 1n the appended figures. It 1s to
be appreciated that these figures depict only typical embodi-
ments of the disclosure and are therefore not to be consid-
ered limiting in scope. The disclosure will be described and
explained with additional specificity and detail with the
appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will be described and explained with
additional specificity and detail with the accompanying
figures 1n which:

FIG. 1 1s a block diagram of a compatibility system {ix
determining a technical compatibility of one or more elec-
tronic devices and carriers of one or more mobile network
operators, 1n accordance with an embodiment of the present
disclosure:

FIG. 2 1s an exploded view of the compatibility system,
such as those shown in FIG. 1, in accordance with an
embodiment of the present disclosure;

FIG. 3 1s a schematic representation depicting determi-
nation of the technical compatibility of the one or more
clectronic devices and the carriers of the one or more mobile
network operators, 1n accordance with an embodiment of the
present disclosure; and

FIG. 4 1s a computer implemented method illustrating a
method for determining the technical compatibility of the
one or more electronic devices and the carriers of one or
more mobile network operators using the compatibility
system, such as those shown 1n FIG. 1, 1n accordance with
an embodiment of the present disclosure.

Further, those skilled in the art will appreciate that ele-
ments 1n the figures are illustrated for simplicity and may not
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have necessarily been drawn to scale. Furthermore, in terms
of the construction of the device, one or more components

of the device may have been represented in the figures by
conventional symbols, and the figures may show only those
specific details that are pertinent to understanding the
embodiments of the present disclosure so as not to obscure
the figures with details that will be readily apparent to those
skilled 1n the art having the benefit of the description herein.

DETAILED DESCRIPTION OF THE DRAWINGS

For the purpose of promoting an understanding of the
principles of the disclosure, reference will now be made to
the embodiment illustrated 1n the figures and specific lan-
guage will be used to describe them. It will nevertheless be
understood that no limitation of the scope of the disclosure
1s thereby intended. Such alterations and further modifica-
tions 1n the illustrated online platform, and such further
applications of the principles of the disclosure as would
normally occur to those skilled 1n the art are to be construed
as being within the scope of the present disclosure.

The terms “comprises”™, “comprising”’, or any other varia-
tions thereof, are intended to cover a non-exclusive inclu-
s1on, such that a process or method that comprises a list of
steps does not include only those steps but may include other
steps not expressly listed or inherent to such a process or
method. Similarly, one or more devices or subsystems or
clements or structures or components preceded by “com-
prises . . . a~ does not, without more constraints, preclude the
existence of other devices, subsystems, elements, structures,
components, additional devices, additional subsystems,
additional elements, additional structures or additional com-
ponents. Appearances of the phrase “in an embodiment™, “in
another embodiment” and similar language throughout this
specification may, but not necessarily do, all refer to the
same embodiment.

Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly
understood by those skilled 1n the art to which this disclosure
belongs. The system, methods, and examples provided
herein are only 1llustrative and not intended to be limiting.

In the following specification and the claims, reference
will be made to a number of terms, which shall be defined
to have the following meanings. The singular forms “a”,
“an”, and “the” include plural references unless the context
clearly dictates otherwise.

FIG. 1 1s a block diagram 100 of a compatibility system
102 for determining a technical compatibility of one or more
clectronic devices 106A-N and carriers of one or more
mobile network operators 108A-N, 1n accordance with an
embodiment of the present disclosure. The compatibility
system 102 1s implemented to remotely recognize, evaluate,
and analyze spectrum utilization of both the one or more
clectronic devices 106A-N (1.¢., one or more mobile devices
106 A-N) and either the one or more mobile network opera-
tors 108A-N or at least one of: a specific geographical
location, a country’s known collection of the one or more
mobile network operators 108A-N, a region of multiple
countries, and the like, to support life cycle decisions
regarding 1nteroperability of the one or more electronic
devices 106 A-N on the one or more mobile network opera-
tors 108A-N worldwide. The compatibility system 102
provides life cycle expansion, transparency in market appli-
cability, lowered cost of transactions, lowered cost of own-
ership, and improved transactional efliciencies, including
environmentally associated transaction costs and risks,

which all help 1n re-sale of the one or more electronic
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devices 106A-N and users who process the one or more
clectronic devices 106 A-N for reuse or recycling.

The compatibility system 102 may be a data analytics
platiorm for the supply chain of the one or more electronic
devices 106 A-N, which creates unparalleled transparency
and reduces multiple points risks relating to the presence and
nature of electronic device-based attributes that are not
casily revealed, and the electronic device-based attributes
present points of risk without visibility. The compatibility
system 102 technically solves the problem of device com-
patibility at both the carriers of the one or more mobile
network operators 108 A-N and geographical levels of neigh-
borhood, city, country, and even multi-country regions using
a plurality of subsystems 104 by matching each international
mobile equipment 1dentity (IMEI) based modem profile (1.¢.,
cellular modem) of the one or more electronic devices
106 A-N with mobile radio frequency licensing and deploy-
ment data on carrier networks globally.

In other words, the IMEI based modem profile of the one
or more electronic devices 106A-N 1s tracked and run
against a series ol mobile network profiles to gauge both
quantitively and qualitatively fit between the one or more
clectronic devices 106 A-N and the available technological
topologies, radio frequencies and antennae density of the
networks owned by the one or more network operators
108A-N. Though, the modem profile on the one or more
electronic devices 106 A-N 1s static, cellular networks of the
one or more mobile network operators 108 A-N are dynamic
as mobile networks are constantly transitioning and upgrad-
ing network equipment, impacting the topology including at
least one of: global system for mobile communication
(GSM), code division multiple access (CDMA), third gen-
cration (3G), third generation (4G), fifth generation (5G),
sixth generation (6G), and the like and technologies, as well
as licensing/buying or re-purposing radio frequency spec-
trum from governments to support faster network speeds and
also to 1mprove signal coverage within each localized
region, country, and collection of countries of operation.

The evolution of the cellular networks and their respective
technologies 1s done through conformance to globally
adopted standards via consortiums including third genera-
tion partnership project (3GPP), European Telecommunica-
tions Standards Institute (E'TSI), and other industry bodies
as well as through international and inter-governmental
bodies including the International Telecommunications
Union (ITU), a coordinating body of the United Nations.
The evolution and standards adopted by network operators
may include the use of both licensed and unlicensed radio
frequency spectrum, outdoor as well as indoor antenna
broadcast and reception methods, the use of multiple input
multiple output (MIMO), voice over LTE (VoLTE), dual
connectivity, carrier aggregation and other techniques to
improve the efliciency, quality and throughput of data trans-
mission while also 1ncreasing the reliability of data connec-
tions within the network and network roaming partnerships.

The compatibility system 102 determines the technical
compatibility of the one or more electronic devices 106 A-N
(1.e., the electronic devices 106 that connect to other services
through a cellular network based on certain parameters) and
the one or mobile network operators 108A-N (service pro-
viders oflering data communications over mobile telephony
protocols to the one or more electronic devices 106 A-N).
The abilities (1.e., operating parameters) of the one or more
clectronic devices 106 A-N to establish a connection to the
one or more mobile network operators 108A-N and 1inter-
operate on a mobile network are compared with ability of the
mobile network 1 order to enable services based on the
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license the network operator 108 having for technical capa-
bilities of the antenna and tower infrastructure to operate.

Further, the evaluation of the device compatibility 1s
achieved when the capabilities of the one or more electronic
devices 106 A-N (i.e., a modem profile support of radio
frequency bands as well as a technical protocol support
including MIMO, VoL TE, and the like) are compared with
the capabilities of a carrier, a group of carriers, the group of
one or multiple carriers 1 a country, and one or multiple
carriers 1n a collection of countries. With compatibility both
on a quanfitative and qualitative scale, benefits 1nclude
assessment of a fit of the one or more electronic devices
106A-N for voice, data, roaming, pre-paid and post-paid
contract potential, customer service support, and other
aspects of device interoperability within the one or more
mobile network operators 108A-N 1n a specific region.

In an embodiment, the one or more electronic devices
106 A-N may be a mobile phone, a Smartphone, a personal
computer, a notebook, and the like. In another embodiment,
the compatibility system 102 may be installed 1n a server. In
an embodiment, the server may be act as master for the
compatibility system 102, which hosts/distributes the appli-
cation. The sever may include an access to proprietary and
public databases. Further, the server may include an access
to data storage, an intermediary host including a user per-
sonal computer (PC) to provide access to the internet for
connection to the server, and also to provide a capable user
interface, the electronic device, which 1s subject for assess-
ment, to the user 110A-N (1.e., the owner of the one or more
clectronic devices 106A-N and customer to the provider),
and the provider (i.e., the owner or licensee of the system/
application and service provider to the user 110A-N.

FIG. 2 1s an exploded view 200 of the compatibility
system 102, such as those shown in FIG. 1, in accordance
with an embodiment of the present disclosure. The compat-
ibility system 102 includes a hardware processor 228. The
compatibility system 102 also includes a memory 202
coupled to the hardware processor 228. The memory 202
includes a set of program instructions in the firm of the
plurality of subsystems 104.

The hardware processor(s) 228, as used herein, means any
type of computational circuit, such as, but not limited to, a
microprocessor, a microcontroller, a complex instruction set
computing microprocessor, a reduced instruction set com-
puting microprocessor, a very long instruction word micro-
processor, an explicitly parallel instruction computing
microprocessor, a digital signal processor, or any other type
ol processing circuit, or a combination thereof.

The memory 202 includes the plurality of subsystems 104
stored 1n the form of executable program which 1nstructs the
hardware processor 228 via a system bus 224 to perform the
above-mentioned method steps. The plurality of subsystems
104 include a data obtaining subsystem 204, an attributes
determination subsystem 206, a radio bands evaluation
subsystem 208, a carrier i1dentification subsystem 210, a
compatibility determination subsystem 212, a qualitative
and quantitative determination subsystem 214, a value
assigning subsystem 216, a ranking subsystem 218, a group-
ing subsystem 220, and a security subsystem 222.

Computer memory elements may include any suitable
memory device(s) for storing data and executable program,
such as read only memory, random access memory, erasable
programmable read only memory, electronically erasable
programmable read only memory, hard drnive, removable
media drive for handling memory cards and the like.
Embodiments of the present subject matter may be imple-
mented 1n conjunction with program modules, including
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functions, procedures, data structures, and application pro-
grams, for performing tasks, or defining abstract data types
or low-level hardware contexts. Executable program stored
on any of the above-mentioned storage media may be
executable by the hardware processor(s) 228.

The compatibility system 102 includes the data obtaining
subsystem 204 that 1s communicatively connected to the
hardware processor 228. The data obtaining subsystem 204
obtains data from a plurality of data sources. The data
obtained from the plurality of data sources may represent a
plurality of attributes related to a connectivity capabilities of
the one or more electronic devices 106 A-N. The plurality of
attributes may include at least one of: device modem spec-
trum assignments (1.¢., unchangeable after modem produc-
tion), modem capabilities that aflect data throughput and
ciiciency (1.e., QAM and MIMO) across various technical
generations of cellular technologies (1.e., GSM/2G, UMTS/
3G, LTE/4G, NR/3G, and the like). In an embodiment, the

plurality of data sources around networks may involve the
cellular technologies within each country across 200 regions
and countries globally.

The data obtaining subsystem 204 further integrates the
data to generate a platform providing at least one of:
information and data-driven insights on a plurality of factors
that determine ability of the one or more electronic devices
106 A-N to connect to the one or more mobile network
operators 108 A-N. The compatibility system 102 includes a
database that stores the data obtained from the plurality of
data sources. Generally, data summaries of the one or more
clectronic devices 106A-N and the one or more mobile
network operators 108A-N are placed in snapshots or sum-
mary tables 1n the database. The device data requires only
periodic refreshing when a new data source 1s implemented.
The one or more mobile network operators 108A-N require
regular refreshing to encapsulate changes i a network
structure and technologies such as the emergence of 5G
across new cities m a given country in the preceding
month(s). The mformation 1s derived from an overwhelm-
ingly large set of raw network observation data, and so
abstraction, reduction and summarizing the data 1s a require-
ment. Based on the snapshot data summaries, the compat-
ibility system 102 1dentifies changes 1n 5G adoption, migra-
tion of 2G and 3G spectrum use to 4G/LTE, rapidly
changing countries, and the like through dashboards, which
may influence compatibility outcomes and send the com-
patibility outcomes with service users.

In an embodiment, the plurality of factors may include a
device matching that refers to a combination of fixed device
attributes and other device attributes matches against the
network capabilities (1.e., the spectrum used 1n the network
and the use of efliciency techniques including MIMO and
QAM to provide higher data throughput and increased
quality of service in the coverage area 1n a country). In an
embodiment, the majority of device attributes are unknown
to the customer 110A-N (i.e., the user 110A-N) as the device
attributes represent cellular signalling, encrypted data, geo-
graphically dispersed but likely un-noticed technological
implementation.

In an embodiment, the compatibility system 102 can be
updated manually for a specific carrier of the one or more
mobile network operators 108A-N. In other words, the
compatibility system 102 is designed to allow revisions on
a manual basis for the specific carrier. In another embodi-
ment, the compatibility system 102 1s designed to allow
periodic renewal of data points in the compatibility system

102. In yet another embodiment, the compatibility system
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102 1s further designed to allow previously unavailable data
points to be input into the compatibility system 102.

The data obtaining subsystem 204 further obtains data
from the plurality of data sources to generate the platiorm
providing at least one of: mformation and data-driven
insights on a plurality of factors that determine ability of the
one or more mobile network operators 108A-N for estab-
lishing a communication to the one or more electronic
devices 106A-N. The compatibility system 102 further
includes the attributes determination system 206 that is
communicatively connected to the hardware processor 228.
The attributes determination system 206 determines device
attributes of the one or more electronic devices 106 A-N by
integrating the compatibility system 102 with data related to
the one or more electronic devices 106 A-N obtained from a
plurality of external device data providers.

In an embodiment, the device attributes of the one or more
clectronic devices 106 A-N represent capabilities of the one
or more e¢lectronic devices 106A-N for operating on a
cellular network. In another embodiment, the device attri-
butes of the one or more electronic devices 106 A-N may
include at least one of: ace of the one or more electronic
devices 106A-N, presence of the third generation partner-
ship project (3GPP) standards supported by the device
chipsets and modem, spectrum capabilities of the one or
more electronic devices 106 A-N, and characteristics and
attributes causing communication capabilities of the one or
more electronic devices 106A-N.

The attributes determination system 206 further deter-
mines network attributes of the one or more mobile network
operators 108A-N by integrating the compatibility system
102 with data related to the one or more mobile network
operators 108A-N obtained from a plurality of external
operator data providers. In an embodiment, the network
attributes may represent the capabilities of the one or more
mobile network operators 108A-N. In another embodiment,
the network attributes of the one or more mobile network
operators 108A-N may include at least one of: spectrum
utilization, presence of 3GPP technologies supported by the
one or more mobile network operators 108A-N and a
network of broadcast antenna and tower infrastructure of the
one or more mobile network operators 108A-N, and char-
acteristics and attributes causing communication capabilities
of the one or more mobile network operators 108 A-N.

The compatibility system 102 further includes the radio
bands evaluation subsystem 208 that 1s commumicatively
connected to the hardware processor 228. The radio bands
cvaluation subsystem 208 determines and evaluates radio
bands that are supported by the one or more electronic
devices 106A-N based on at least one of: an international
mobile equipment identity (IMEI) of the one or more
clectronic devices 106 A-N, and the integration with data
related to the one or more electronic devices 106A-N
obtained from a plurality of external device data providers.
The radio bands evaluation subsystem 208 evaluates the
radio bands that are supported by the one or more electronic
devices 106 A-N by combining the plurality of data sources
that that authorntatively and exhaustively represent the capa-
bilities of the one or more electronic devices based on at
least one of: spectrum usage, utilization of technologies for
clliciency 1n connectivity (1.e., QAM and MIMO).

Further, the radio bands evaluation subsystem 208
assesses an optimization level for a specific spectrum used
in the one or more electronic devices 106 A-N. These are
data points that are not available to the user 110A-N of the
one or more electronic devices 106 A-N, and of a technical
nature beyond a user-presented documentation and manuals
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for the users 110A-N. Similarly, the radio bands evaluation
subsystem 208 combines the plurality of data sources about
the one or more network operators 108A-N to allow attribute
matching and quantitative and qualitative assessment of the
match quality between the one or more electronic devices
106 A-N and the one or more network operators 108A-N

The radio bands evaluation subsystem 208 further deter-
mines and evaluates radio bands that are supported by the
one or more mobile network operators 108A-N based on
device mformation. Typically, the visibility of a owner (i.e.,
the user 110A-N) of the one or more electronic devices
106 A-N helps to identify the one or more electronic devices
106 A-N, which 1s normally limited to Brand, Model, and a
variant configuration (e.g., an Apple (brand) 1Phone 13 Pro
(model) of sub-model A2638 with variant configuration of
256 gigabyte of memory and the color blue) of the one or
more electronic devices 106 A-N.

The radio bands evaluation subsystem 208 identifies
technical device attributes and capabilities that are invisible
to the human eye. The presence or lack of these device
attributes and capabilities may enable or prohibit the one or
more electronic devices 106 A-N from being able to connect
to any specific network operator 108A-N. Protocols for such
connection to the network operator 108A-N (1.e., “attach-
ing”’) are well defined globally by the 3GPP bodies and
supported by manufacturers of the one or more electronic
devices 106A-N and network equipment to ensure correct
operation, yet again are outside the wvisibility of users
110A-N and require highly sophisticated spectrum monitor-
ing requirement in order to observe. In an embodiment,
other device information, aside from spectrum, may include
the device locks, carrier locks, financial encumbrances, and
lost/stolen (1.e., crime report filings), which are also avail-
able from various data services of the compatibility system
102, and are not observable to the user 110A-N or someone
holding the one or more electronic devices 106A-N. The
compatibility system 102 utilizes the device information to
evaluate the connectivity potential (e.g., 1n the case of the
United States, on which of the major networks (1.e., AT&T,
T-Mobile, Verizon, etc. which all have varied and diflerent
use of spectrum per the Federal Communications Commis-
sion (FCC)) have a specific device that includes the maxi-
mized compatibility).

The radio bands evaluation subsystem 208 further iden-
tifies points of spectrum compatibility of at least one of: the
one or more electronic devices 106 A-N and the one or more
network operators 108A-N. The radio bands evaluation
subsystem 208 further identifies points of non-spectrum
compatibility of at least one of: the one or more network
devices 106A-N and the one or more mobile network
operators 108 A-N to support standards-compliant transmis-
sion. The radio bands evaluation subsystem 208 further
evaluates and provides a summary score indicating an
overall output of device to network compatibility.

The compatibility system 102 further includes the carrier
identification subsystem 210 that 1s communicatively con-
nected to the hardware processor 228. The carrier identifi-
cation subsystem 210 identifies at least one of: a plurality of
known potential carriers of the one or more mobile network
operators 108A-N, and a plurality of known potential coun-
tries globally, which are compatible with the radio bands of
the one or more electronic devices 106A-N. In an embodi-
ment, the carrier identification subsystem 210 utilizes
modem band data tables from the one or more electronic
devices 106A-N and data sources including of the device
attributes that include at least one of: band data, network
technologies, and technical capabilities of each electronic
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device 106 1n the compatibility system 102. In an embodi-
ment, information of at least one of: the plurality of known
potential carriers of the one or more mobile network opera-
tors 108 A-N, and the plurality of known potential countries
are related to the compatibility system 102 through at least
one of: PhoneSpection Reports, web-based user interfaces,
app-based user interfaces, application programming inter-
tace (API) based services, and the like.

The compatibility system 102 further includes the com-
patibility determination subsystem 212 that 1s communica-
tively connected to the hardware processor 228. The com-
patibility determination subsystem 212 determines the
compatibility of at least one of: the one or more electronic
devices 106A-N and the one or more mobile network
operators 108A-N by utilizing radio band capability data
that include the radio bands supported by the one or more
clectronic devices 106 A-N. When the plurality of potential
carriers of the one or more mobile network operators
108A-N require a radio capability in provision of network
access including at least one of: mobile roaming, activation
of contract, and provisions of services to the one or more
electronic devices 106 A-N, which enables evaluation of the
one or more electronic devices 106 A-N to be utilized on any
cellular network 1n the compatibility system 102.

The compatibility system 102 further includes the quali-
tative and quantitative subsystem 214 that 1s communica-
tively connected to the hardware processor 228. The quali-
tative and quantitative subsystem 214 determine at least one
ol a qualitative match score and a quantitative match score
for the one or more electronic devices 106 A-N based on the
device attributes of the one or more electronic devices
106 A-N with respect to the network attributes of the one or
more mobile network operators 108 A-N using an algorithm.
In an embodiment, the algorithm used to determine at least
one of: a qualitative match score and a quantitative match
score 1s a matching algorithm. In an embodiment, there are
different types of algorithms used 1n the compatibility sys-
tem 102 for determining technical compatibility of one or
more electronic devices 106A-N. Typically, in aggregation
and synthesis of data regarding both one or more electronic
devices 106 A-N and the one or more network operators
108A-N, the matching algorithm 1s used to identity whether
varied data poimts are similar 1n order to account for varia-
tions 1n spelling and/or punctuation 1n order to create the
profiles of the one or more electronic devices 106 A-N and
the one or more network operators 108 A-N. The matching
algorithm may include but not limited to tokenization at
character and work level, and may 1dentily the Levenshtein
Distance between two sets of token being evaluated.

The matching algorithm in the compatibility system 102
1s utilized to match the attributes of the one or more
clectronic devices 106 A-N with the attributes of the one or
more network operators 108A-N. The majority of the tech-
nical attributes of the one or more electronic devices
106 A-N do not evolve and the techmical attributes are fixed
in production process, and as such, in a collaborative filter-
ing algorithm (1.e., a classic item-based filter). In an embodi-
ment, some attributes of the one or more electronic devices
106 A-N may include latent features that are already
included 1n the one or more electronic devices 106 A-N but
not activated without a firmware upgrade, or the age of the
device, do adapt over time, 1n many cases representing a
time-based degradation, particularly as compared to a
mobile network. Each mobile network can be likened to an
adaptive organism that expands or contracts, adopting new
technologies, spectrum, towers, and the like 1n response to
its market ecosystem. There are attributes of the one or more
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network operators 108A-N that are used i1n 1item-based
filtering that filters the spectrum of the one or more network
operators 108A-N. This results misaligned spectrum
matches that are fundamental connectivity obstacles. In an
embodiment, other attributes including QAM and MIMO
capabilities are user preference filters, wherein the one or
more network operators 108A-N can connect with 2x2
MIMO, or 4x4 MIMO, or even without MIMO. However
the one or more network operators 108A-N can express a
preference for inclusion or exclusion of such attributes in the
matching algorithm.

In an embodiment, the algorithm used to determine at
least one of: the qualitative match score and the quantitative
match score are multi-variate and adaptable as technical
standards supported 1n at least one of: the one or more
clectronic devices 106A-N, components including the
device chipsets, and the modems of the one or more elec-
tronic devices 106A-N, the one or more mobile network
operators 108A-N, components comprising antennae, spec-
trum, technologies of the one or more mobile network
operators 108A-N, and international standards governing
global spectrum and technology use standards including
3GPP, ETSI, and ITU are continue to evolve due to tech-
nological progress.

The qualitative and quantitative subsystem 214 further
measures at least one of: qualitative fit and quantitative fit of
the one or more electronic devices 106 A-N based on the
determined qualitative match score and the quantitative
match score. In an embodiment, the qualitative fit of the one
or more electronic devices 106 A-N refers to an assessment
of an 1mpact and extensiveness of at least one of: network
topologies and frequencies with regards to a support of the
one or more electronic devices 106 A-N with respect to the
cellular network. In another embodiment, the quantitative it
of the one or more electronic devices 106A-N refers to
presence or lack of at least one of: the network topologies,
network technologies, and the Irequencies to support a
specific IMEI’s modem profile on the cellular network
within a country or a regional collection of a plurality of
countries.

In an embodiment, the combination of the qualitative fit
and the quantitative fit can be stated as a number. For
example, as a percentage to indicate 100% compatibility, or
0% compatibility, or a level in-between, which refers that the
compatibility system 102 determines the compatibility of the
one or more electronic devices 106 A-N, does not determine
the compatibility of the one or more electronic devices
106 A-N, and determination of what degree of compatibility
the one or more electronic devices 106 A-N may have as the
one or more electronic devices 106 A-N move from antenna
to antenna in the mobile network’s service area, respec-
tively.

The compatibility system 102 further includes the value
assigning subsystem 216 that 1s communicatively connected
to the hardware processor 228. The value assigning subsys-
tem 216 assigns values for the one or more electronic
devices 106A-N based on at least one of: qualitative mea-
surements and quantitative measurements to a supported
spectrum and technological capability status of the one or
more electronic devices 106 A-N. The compatibility system
102 tfurther includes the ranking subsystem 218 that 1s
communicatively connected to the hardware processor 228.
The ranking subsystem 218 rank for the one or more
clectronic devices 106 A-N with the determined compatibil-
ity based on the values assigned to the one or more elec-
tronic devices 106 A-N with respect to the at least one of:
qualitative measurements and quantitative measurements. In
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an embodiment, the ranking, for the one or more electronic
devices 106A-N results 1n a holistic assessment of suitability
of the one or more electronic devices 106 A-N to operate
with the one or more mobile network operators 108 A-N
within a specific international region, country, or localized
geographical location.

The compatibility system 102 further includes the group-
ing subsystem 220 that 1s communicatively connected to the
hardware processor 228. The grouping subsystem 220
groups the one or more electronic devices 106 A-N based on
a category of the one of more electronic devices 106 A-N that
are ranked. Prior to group the one or more electronic devices
106 A-N, the grouping subsystem 220 sorts the ranked one or
more electronic devices 106 A-N 1nto strata. In an embodi-
ment, the one or more ranked electronic devices 106 A-N are
grouped 1n a way to at least one of: optimize the value of the
one or more electronic devices 106 A-N, minimize transac-
tional risk, and reduce environmental costs of business as the
one or more electronic devices 106 A-N are taken to markets
via a transactional system.

The compatibility system 102 further includes the security
subsystem 222 that 1s communicatively connected to the
hardware processor 228. The security subsystem 222
secures information related to the determined compatibility
of the one or more electronic devices 106 A-N by encrypting
the information. Further, the security subsystem 222 trans-
mits the encrypted information related to the determined
compatibility of the one or more electronic devices 106 A-N
from a first user to a second user. In an embodiment, the first
user may be a service requesting party, and the second user
may be a buyer or owner 110 of the one or more electronic
devices 106 A-N. In an embodiment, the security subsystem
222 turther allows access of the information related to the
determined compatibility of the one or more electronic
devices 106A-N to the public using a pass key, a quick
response (QR) code, which are embedded into different
public-facing contents including at least one of: sales tags,
PhoneSpection Reports, application programming interface
(API) calls, application-based data services, and accessing
services via an internet connection.

FIG. 3 1s a schematic representation 300 depicting deter-
mination of the technical compatibility of the one or more
clectronic devices 106A-N and the carriers of the one or
more mobile network operators 108 A-N, 1n accordance with
an embodiment of the present disclosure. The compatibility
system 102 may act as a compatibility server 302 that
obtains data from the plurality of data sources (1.e., a
database 304) of the one or more electromic devices 106 A-N,
and also from the plurality of data sources (1.e., a database
306) of the one or more mobile network operators 108A-N,
in an embodiment, the database 304 1s a synthesized data
sets and the database 306 1s unsynthesized data sets includ-
ing primitive data. In an embodiment, networks present a
multi-faceted data set as a network that may be operated
across several countries, and each network may have dii-
ferent spectrum allocations. In another embodiment, the
countries pursue regional multi-country spectrum harmoniz-
ing nitiatives (1.e., EU) to facilitate roaming and interoper-
ability.

In an embodiment, information related to the IMEISs,
carriers, and the country/regions may be manually uploaded
in the compatibility server 302. In an embodiment, the
compatibility server 302 may obtain the information of
IMEI through API, Ul, and the like, and information about
the country and carrier within the country from the one or
more electronic devices 106A-N, and the one or more
mobile network operators 108A-N, respectively. A user
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mput 308A, 1n FIG. 3, represents a set of device 1dentifica-
tion points and corresponding network constraints to match
against. The network constraints may be against a single
carrier 1n one country (1.e., will the one or more electronic
devices 106 A-N work on the current one or more network
operators 108 A-N?) or across a set of countries (e.g., which
countries 1 Europe should the user 110A-N try to sell the
one or more electronic devices 106 A-N 1nto?).

The compatibility server 302 1s connected to a IMEI logic
engine 308 in order to determine at least one of: query
sequence, analytics, and optimization. The IMEI logic
engine 308 evaluates both the device item-based queries, but
also includes optional queries including at least one of:
lost/stolen checks, manufacturer locks (1.e., Find My 1Phone,
which essentially forces parts reclamation) and unpaid bills/
financial encumbrances, which may be a clearance hurdle
for the target market, and these queries may be varied based
on the market. In an embodiment, the IMFEI logic engine 308
may force a default “qunk market” outcome. However, the
query profile of the user 110A-N may be different from
another user’s profile. As such, the query sequence 1s context
dependent, the factors to evaluate are context dependent, and
these queries are combined together that allow for optimi-
zation of query costs as opposed to blindly running all
potential queries 1n a sequence, regardless of the blocking
outcome of a particular query.

Further, the compatibility server 302 1s connected to an
analytics engine 310 for (a) determining the device attributes
of the one or more electronic devices 106A-N, and the
network attributes of the one or more mobile network
operators 108 A-N, (b) generating device band compatibility
profile and network technology profile, (¢) generating coun-
try network band compatibility profile and country network
technology compatibility profile, (d) generating network
technology compatibility score, and (e) outputting compos-
ite compatibility score for country and carriers. The analyt-
ics engine 310 represents processing ol the one or more
clectronic devices 106 A-N based on the user’s inputs across
the logic of requesting user 110A-N using the IMEI logic
engine 308 to (a) mitiate the acquisition of attributes of each
ol the one or more electronic devices 106 A-N, (b) determine
item-based attributes that are invisible to the user’s eye, and
(c) compare the item-based attributes against the match
target.

The analytics engine 310 evaluates the one or more
clectronic devices 106A-N against the target one or more
network operators 108A-N as well as the target country
and/or each additional target specified by the user 110A-N.
Further, imnformation about relative importance of match
items are used to weight the importance of each attribute
(1.e., similar to a multi-vanate formula unique to each
clectronic device 106A-N/user 110A-N/target matching
including attributes that are invisible to the human eye).
Based on the outcomes of these multi-variate components, a
compatibility score 1s generated as a quantifiable outcome
with a threshold indicating a qualitative outcome (1.e.,
pass/fail). The outcome of each electronic device 106A-IN/
user 110A-N/target match instance 1s then passed to the
business process solutions 312.

Further, the compatibility server 302 provides benefits
through the business process solutions 312 including at least
one of: inventory management, PhoneSpection reports, pub-
lishing of data to the compatibility system 102, transaction
decision support systems, and the like. The business process
solutions 312 represent the business activity that 1s achiev-
able based on the outcomes of the match (i.e., sell the one
or more electronic devices 106A-N to an appropriate and
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optimized market or 1nitiate parts reclamation). The business
process solutions 312 facilitate sale of individual or batches
of the one or more electronic devices 106 A-N to enable
economic efliciencies. The business process solutions 312
further make information available to service-purchasing
customer, as well as for end-users 110A-N to indicate device
identification, compatibility matching and scoring and out-
comes 1n a transparent yet secure way. The business process
solutions 312 further facilitate customer processing with
data extract and export of outcome report data.

FIG. 4 1s a computer implemented method illustrating a
method 400 for determinming the technical compatibility of
the one or more electronic devices 106 A-N and the carriers
ol one or more mobile network operators 108 A-N using the
compatibility system 102, such as those shown 1n FIG. 1, 1n
accordance with an embodiment of the present disclosure.
At step 402, data are obtained and integrated from the
plurality of data sources to generate the platform providing
at least one of: mformation and data-driven insights on a
plurality of factors that determine ability of at least one of:
one or more electronic devices 106A-N and one or more
mobile network operators 108A-N for a communication
between the one or more electronic devices 106 A-N and the
one or more mobile network operators 108 A-N. At step 404,
the device attributes representing capabilities of the one or
more electronic devices 106 A-N for operating on a cellular
network are determined by integrating the compatibility
system 102 with data related to the one or more electronic
devices 106 A-N obtained from a plurality of external device
data providers.

At step 406, the network attributes representing capabili-
ties of the one or more mobile network operators are
determined by integrating the compatibility system 102 with
data related to the one or more mobile network operators
108A-N obtained from a plurality of external operator data
providers. At step 408, the radio bands supported by the one
or more electronic devices are determined and evaluated
based on at least one of: an international mobile equipment
identity (IMEI) of the one or more electronic devices
106 A-N, and the integration with data related to the one or
more electronic devices 106 A-N obtained from a plurality of
external device data providers.

At step 410, the radio bands supported by the one or more
mobile network operators 108A-N are determined and
evaluated based on device information. At step 412, at least
one of: a plurality of known potential carriers of the one or
more mobile network operators 108A-N, and a plurality of
known potential countries globally are identified to be
compatible with the radio bands of the one or more elec-
tronic devices 106 A-N. At step 414, the compatibility of at
least one of: the one or more electronic devices 106 A-N and
the one or more mobile network operators 108A-N 1s
determined by utilizing radio band capability data that
comprise the radio bands supported by the one or more
clectronic devices 106 A-N.

The present invention includes some advantages. The
compatibility system 102 has benefits including transpar-
ently sharing the information of each electronic device 106
and group of the one or more electronic devices 106 A-N to
the one or more users 110A-N, mitigating device suitability
risk and transactional risk, and creating vales to the one or
more electronic devices 106A-N by assigning the values.
The compatibility system 102 has ability to provide analyti-
cal functionality including at least one of assessing, analyz-
ing, evaluating, ranking, recommending, sorting, grouping,
and the like remotely via the API or other form of service
call to upload IMEIs/files to the compatibility system 102.
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This multiplies the value of the compatibility system 102 by
supporting virtual warehouse activities.

The compatibility system 102 automatically enables
remote transactions by grouping the one or more electronic
devices 106A-N by customizable count to be transacted,
optimizing for the support of various market/buyer segments
across geographical regions. The present invention enables
the public conveyance of mobile network compatibility data
at the localized location (1.e., neighborhood, city, state),
country, and mult1 country regional level via the provision-
ing of the carrier compatibility and underlying source data
(1.e., a confidential data set or document that 1s intended to
be shared between buyer (1.e., the one or more users 110A-
N) and seller, 1s usually inter-linked with other data or
documents within a secure environment of a data or docu-
ment repository).

To make the data public, the compatibility system 102
generates a unique data or a document key, which 1s used to
identily, retrieve and display a safe public version of the data
or document with the links to other confidential data and
documents removed, by keeping only links to public data
and documents or public versions of confidential data and
documents. The data or the document key are shared with
the public 1n the form of a uniform resource locator (URL),
a quick response (QR) code, an access key, a document
identity (ID), data ID instead of a reference to the confi-
dential version of the data or document. The above said
process allows making multiple private data or documents
shareable at the same time and publish their sate public
versions interlinked. The process can also be used to facili-
tate the verification of document authenticity, when the URL
or the QR code link 1s included on a copy of a public
document, allowing the document recipient to compare the
copy of the document with 1ts original version retrieved
from online document repository via the document key.

Further, the compatibility system 102 can infer intelligent
workilows from the device data compared against the carrier
data 1n the country or the region, enabling intelligent direc-
tion and recommendations of outcome data sets, and thus
influence workflows to maximize economic benefits, or to
assist 1n management ol inventory through the evaluation,
sorting and grouping of device inventory and associated
transactional costs. The Machine Learning (ML) algorithms
and Artificial Intelligence (Al) are used to assist 1n these data
insights may be particularly beneficial.

The compatibility system 102 utilizes the ML and Al
approaches 1n multiple ways in implementation of the carrier
compatibility service. The ML and Al approaches may
include but not limited to a natural language processing and
an unsupervised learning. The natural language processing
1s utilized to improve raw data filtering and attribute deter-
mination across disparate sources of data. The unsupervised
learning approach 1s utilized to cluster and manage device
inventory based on the compatibility. The compatibility
system 102 further utilizes some other approaches including,
at least one of: (a) target location selection or find me the
best market queries, and target location optimization includ-
ing utilizing market metrics (1.e., GDP to offer ranking of
target countries based on economic/demographic/techno-
logical attributes).

Further, the compatibility system 102 utilizes a supervised
learning system (1.e., a prediction system) by which the
device attributes are largely fixed. However, the varied and
numerous contexts ol network operation 1 an country
within a region or cluster of countries setting are frequently
evolving. As such, next months score of a given one or more
clectronic devices 106A-N 1s not predictable currently as
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new spectrum and infrastructure development 1s likely 1n the
meantime (1.e., aflecting tuture scores of the one or more
clectronic devices 106A-N). The present invention 1s about
the compatibility system 102 system of sub-processes in
which the device attributes are unknowable based on the
facade of the one or more electronic devices 106 A-N, the
spectrum that 1s 1nvisible to the human eye, and the global
evolving population of known networks to match the one or
more electronic devices 106 A-N to the one or more network
operators 108A-N based on data points at the present
moment.

Further, the compatibility system 102 has the ability to
assist in market suitability such as device compatibility with
a specific carrier, with a specific carrier 1n a specific geo-
graphical region, overall compatibility 1n a country, collec-
tion of independent countries and countries co-located 1n the
region. Further, the disparate or un-managed device inven-
tory profiles may also be benefitted to ensure quality of
service and suitability using the compatibility system 102.

Further, the present invention 1ncludes benefits of reduc-
ing transactional risk and environmental impact as the
propensity for device returns to sellers because of network
incompatibility are reduced resulting an appropriate device
closer to an appropriate market from the earliest stages of the
device trade-1n process, and through every potential stage up
to the sale to the end customer one or more users 110A-N).
Additionally, the present mnvention includes the benefits of:
(a) a reduction in the number of times the one or more
clectronic devices 106 A-N are bought and sold between the
point of original trade-1in to end utilization in the hands of the
one or more users 110A-N, (b) a reduction 1n the number of
times the one or more electronic devices 106 A-N must be
returned to the seller (1.e., including packaging, re-packag-
ing, shipping, and other incidental costs), (¢) improved
quality of the device utilization as a result of pairing or use
on a more compatible one or more mobile network operators
108A-N, (d) increased trust in second-life mobile devices
106A-N (1.e., aflecting device trade-1n rates, building trust in
second-life device market sellers and mobile devices
106 A-N themselves, and reduced friction in the service
engagement process 1n putting the mobile devices 106 A-N
into service on the one or more mobile network operator
108A-N networks).

The wrntten description describes the subject matter
herein to enable any person skilled 1n the art to make and use
the embodiments. The scope of the subject matter embodi-
ments 1s defined by the claims and may include other
modifications that occur to those skilled in the art. Such
other modifications are mtended to be within the scope of the
claims 11 they have similar elements that do not difler from
the literal language of the claims or i1 they include equiva-
lent elements with isubstantial differences from the literal
language of the claims.

The embodiments herein can comprise hardware and
soltware elements. The embodiments that are implemented
in software include but are not limited to, firmware, resident
soltware, microcode, and the like. The functions performed
by various modules described herein may be implemented in
other modules or combinations of other modules. For the
purposes of this description, a computer-usable or computer
readable medium can be any apparatus that can comprise,
store, communicate, propagate, or transport the program for
use by or in connection with the instruction execution
system, apparatus, or device.

The medium can be an electronic, magnetic, optical,
clectromagnetic, infrared, or semiconductor system (or
apparatus or device) or a propagation medium. Examples of

10

15

20

25

30

35

40

45

50

55

60

65

18

a computer-readable medium include a semiconductor or
solid-state memory, magnetic tape, a removable computer
diskette, a random-access memory (RAM), a read-only
memory (ROM), a rigid magnetic disk and an optical disk.
Current examples of optical disks include compact disk-read
only memory (CD-ROM), compact disk-read/write (CD-
RAW) and DVD.

Input/output (I/O) devices (including but not limited to
keyboards, displays, pointing devices, and the like.) can be
coupled to the system either directly or through intervening
I/O controllers. Network adapters may also be coupled to the
system to enable the data processing system to become
coupled to other data processing systems or remote printers
or storage devices through intervenming private or public
networks. Modems, cable modem and Ethernet cards are just
a few of the currently available types of network adapters.

A representative hardware environment for practicing the
embodiments may include a hardware configuration of an
information handling/computer system in accordance with
the embodiments herein. The system herein comprises at
least one processor or central processing unit (CPU). The
CPUs are iterconnected via system bus to various devices
such as a random-access memory (RAM), read-only
memory (ROM), and an mput/output (I/0) adapter. The 1/O
adapter can connect to peripheral devices, such as disk units
and tape drives, or other program storage devices that are
readable by the system. The system can read the inventive
instructions on the program storage devices and follow these
instructions to execute the methodology of the embodiments
herein.

The system further includes a user interface adapter that
connects a keyboard, mouse, speaker, microphone, and/or
other user iterface devices such as a touch screen device
(not shown) to the bus to gather user input. Additionally, a
communication adapter connects the bus to a data process-
ing network, and a display adapter connects the bus to a
display device which may be embodied as an output device
such as a monitor, printer, or transmitter, for example.

A description of an embodiment with several components
in communication with each other does not imply that all
such components are required. On the contrary, a variety of
optional components are described to illustrate the wide
variety of possible embodiments of the invention. When a
single device or article 1s described herein, 1t will be
apparent that more than one device/article (whether or not
they cooperate) may be used in place of a single device/
article. Similarly, where more than one device or article 1s
described herein (whether or not they cooperate), 1t will be
apparent that a single device/article may be used 1n place of
the more than one device or article, or a different number of
devices/articles may be used 1nstead of the shown number of
devices or programs. The functionality and/or the features of
a device may be alternatively embodied by one or more
other devices which are not explicitly described as having
such functionality/features. Thus, other embodiments of the
invention need not include the device itsell.

The 1llustrated steps are set out to explain the exemplary
embodiments shown, and 1t should be anticipated that ongo-
ing technological development will change the manner 1n
which particular functions are performed. These examples
are presented herein for purposes of illustration, and not
limitation. Further, the boundaries of the functional building
blocks have been arbitrarily defined herein for the conve-
nience of the description. Alternative boundaries can be
defined so long as the specified functions and relationships
thereol are appropriately performed. Alternatives (including,
equivalents, extensions, variations, deviations, and the like,
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of those described herein) will be apparent to persons skilled
in the relevant art(s) based on the teachings contained
herein. Such alternatives fall within the scope and spirit of
the disclosed embodiments. Also, the words “comprising,”
“having,” “containing,” and “including,” and other similar
forms are intended to be equivalent 1n meaning and be
open-ended 1n that an item or items following any one of
these words 1s not meant to be an exhaustive listing of such
item or 1tems or meant to be limited to only the listed 1tem
or items. It must also be noted that as used herein and 1n the
appended claims, the singular forms “a,” “an,” and “the”
include plural references unless the context clearly dictates
otherwise.

Finally, the language used 1n the specification has been
principally selected for readability and instructional pur-
poses, and 1t may not have been selected to delineate or
circumscribe the mventive subject matter. It 1s therefore
intended that the scope of the invention be limited not by this
detailed description, but rather by any claims that issue on
an application based here on. Accordingly, the embodiments
of the present invention are intended to be 1illustrative, but
not limiting, of the scope of the mnvention, which 1s set forth
in the following claims.

What 1s claimed 1s:

1. A compatibility system for determining a technical
compatibility of one or more electronic devices and one or
more mobile network operators, the compatibility system
comprising:

a hardware processor; and

a memory coupled to the hardware processor, wherein the

memory comprises a set ol program instructions in the

form of a plurality of subsystems that are configured to

be executed by the hardware processor, whereby the

compatibility system 1s configured to:

obtain data related to at least one of: device modem
spectrum assignments and modern capabilities from
a plurality of data sources and integrate the data to
generate a platform providing at least one of: infor-
mation and data-driven insights on a plurality of
factors that determine ability of at least one of the
one or more electronic devices and the one or more
mobile network operators for a communication
between the one or more electronic devices and the
one or more mobile network operators;

determine device attributes representing capabilities of
the one or more electronic devices for operating on
a cellular network by integrating the compatibility
system with data related to the one or more elec-
tronic devices obtained from a plurality of external
device data providers;

determine network attributes representing capabilities
of the one or more mobile network operators by
integrating the compatibility system with data
related to the one or more mobile network operators
obtained from a plurality of external operator data
providers;

c¢valuate radio bands that are supported by the one or
more electronic devices based on at least one of an
international mobile equipment identity (IMEI) of
the one or more electronic devices, and the integra-
tion with data related to the one or more electronic
devices obtained from the plurality of external
device data providers, wherein the radio bands are
evaluated by combining the plurality of data sources
that authoritatively and exhaustively represent the
capabilities of the one or more electronic devices
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based on at least one of: spectrum usage, utilization
of technologies for efliciency in connectivity;

evaluate radio bands that are supported by the one or
more mobile network operators based on device
information;

identify at least one of: a plurality of known potential
carriers of the one or more mobile network opera-
tors, and a plurality of known potential countries
globally, which are compatible with the radio bands
of the one or more electronic devices;

determine the compatibility of at least one of the one or
more electronic devices and the one or more mobile
network operators by utilizing radio band capabaility
data that comprise the radio bands supported by the
one or more electronic devices, wherein when the
plurality of potential carriers of the one or more
mobile network operators require a radio capabaility
in provision of network access comprising at least
one of: mobile roaming, activation of contract, and
provisions of services to the one or more electronic
devices, which enables evaluation of the one or more
clectronic devices to be utilized on any cellular
network 1n the compatibility system.

2. The compatibility system of claam 1, wheremn the
compatibility system 1s further configured to determine at
least one of: a qualitative match score and a quantitative
match score for the one or more electronic devices based on
the device attributes of the one or more electronic devices
with respect to the network attributes of the one or more
mobile network operators using a matching algorithm.

3. The compatibility system of claim 2, wheremn the
compatibility system 1s further configured to:

measure at least one of qualitative {it and quantitative it

of the one or more electronic devices based on the
determined qualitative match score and the quantitative
match score, wherein the qualitative fit of the one or
more electronic devices refers to an assessment of an
impact and extensiveness ol at least one of network
topologies and frequencies with regards to a support of
the one or more electronic devices with respect to the
cellular network, and

wherein the quantitative fit of the one or more electronic

devices refers to presence or lack of at least one of: the
network topologies, network technologies, and the fre-
quencies to support a specific IMEI’s modem profile on
the cellular network within a country or a regional
collection of a plurality of countries; and

assign values for the one or more electronic devices based

on at least one of qualitative measurements and quan-
titative measurements to a supported spectrum and
technological capability status of the one or more
clectronic devices.

4. The compatibility system of claim 2, wherein the
matching algorithm used to determine at least one of: the
qualitative match score and the quantitative match score are
multi-vanate and adaptable as technical standards supported
in at least one of: the one or more electronic devices,
components comprising the device chipsets, and the
modems of the one or more electronic devices, the one or
more mobile network operators, components comprising
antennae, spectrum, technologies of the one or more mobile
network operators, and international standards governing
global spectrum and technology use standards comprising
3GPP, European telecommunications standard institute
(E'TSI), international telecommunication union (ITU) are
continue to evolve due to technological progress.
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5. The compatibility system of claam 1, wherein the
compatibility system 1s further configured to:

rank for the one or more electronic devices with the

determined compatibility based on the values assigned
to the one or more electronic devices with respect to the
at least one of: qualitative measurements and quanti-
tative measurements, wherein ranking for the one or
more electronic devices results 1n a holistic assessment
of suitability of the one or more electronic devices to
operate with the one or more mobile network operators
within a specific international region, country, or local-
1zed geographical location; and

group the one or more electronic devices based on a

category of the one of more electronic devices that are
ranked, wherein prior to group the one or more elec-
tronic devices, the ranked one or more electronic
devices are sorted into strata.

6. The compatibility system of claim 1, wherein the
compatibility system 1s further configured to:

secure mnformation related to the determined compatibil-

ity of the one or more electronic devices by encrypting
the information; and

transmit the encrypted information related to the deter-

mined compatibility of the one or more electronic
devices from a first user to a second user, wherein the
first user 1s a service requesting party, and a second user
1s a buyer of the one or more electronic devices.

7. The compatibility system of claim 6, wherein the
compatibility system 1s further configured to allow access of
the information related to the determined compatibility of
the one or more electronic devices to public using a pass key,
a quick response ((QR) code, which are embedded into
different public-facing contents comprising at least one of
sales tags, PhoneSpection Reports, application program-
ming interface (API) calls, application-based data services,
and accessing services via an internet connection.

8. The compatibility system of claim 1, wherein the
compatibility system 1s further configured to:

identily points of spectrum compatibility of at least one

of: the one or more electronic devices and the one or
more network operators;

identily points of non-spectrum compatibility of at least

one of: the one or more network devices and the one or
more mobile network operators to support standards-
compliant transmission; and

evaluate and provide a summary score indicating an

overall output of device to network compatibility.

9. The compatibility system of claim 1, wherein

the device attributes of the one or more electronic devices

comprise at least one of: age of the one or more
clectronic devices, presence of the third generation
partnership project (3GPP) standards supported by the
device chipsets and modem, spectrum capabilities of
the one or more electronic devices, and characteristics
and attributes causing communication capabilities of
the one or more electronic devices and

the network attributes of the one or more mobile network

operators comprise at least one of: spectrum utilization,
presence of 3GPP technologies supported by the one or
more mobile network operators and a network of
broadcast antenna and tower infrastructure of the one or
more mobile network operators; and characteristics and
attributes causing communication capabilities of the
one or more mobile network operators.

10. The compatibility system of claim 1, wherein the
compatibility system identifies at least one of: a plurality of
known potential carriers of the one or more mobile network
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operators; and a plurality of known potential countries
globally using modem band data tables from the one or more
clectronic devices and data sources comprising of the device
attributes that comprise at least one of: band data, network
technologies, and technical capabilities of each electronic
device 1n the compatibility system.

11. A method for determining a technical compatibility of
one or more electronic devices and one or more mobile
network operators, the method comprising:

obtaining, by a hardware processor, data related to at least

one of: device modern spectrum assignments and
modem capabilities from a plurality of data sources and
integrate the data to generate a platform providing at
least one of information and data-driven insights on a
plurality of factors that determine ability of at least one
of: the one or more electronic devices and the one or
more mobile network operators for a communication
between the one or more electronic devices and the one
or more mobile network operators;

determining, by the hardware processor, device attributes

representing capabilities of the one or more electronic
devices for operating on a cellular network by integrat-
ing the compatibility system with data related to the
one or more electronic devices obtained from a plural-
ity of external device data providers;

determiming, by the hardware processor, network attri-

butes representing capabilities of the one or more
mobile network operators by integrating the compat-
ibility system with data related to the one or more
mobile network operators obtained from a plurality of
external operator data providers;

evaluating, by the hardware processor, radio bands that

are supported by the one or more electronic devices
based on at least one of: an international mobile equip-
ment 1dentity (IMEI) of the one or more electronic
devices, and the integration with data related to the one
or more electronic devices obtained from a plurality of
external device data providers, wherein evaluating the
radio bands comprises combining the plurality of data
sources that authoritatively and exhaustively represent
the capabilities of the one or more electronic devices
based on at least one of: spectrum usage, utilization of
technologies for efliciency in connectivity;

evaluating, by the hardware processor, radio bands that

are supported by the one or more mobile network
operators based on device information;
identifying, by the hardware processor, at least one of: a
plurality of known potential carriers of the one or more
mobile network operators, and a plurality of known
potential countries globally, which are compatible with
the radio bands of the one or more electronic devices:

determining, by the hardware processor, the compatibility
of at least one of: the one or more electronic devices
and the one or more mobile network operators by
utilizing radio band capability data that comprise the
radio bands supported by the one or more electronic
devices, wherein when the plurality of potential carriers
of the one or more mobile network operators require a
radio capability 1n provision ol network access com-
prising at least one of: mobile roaming, activation of
contract, and provisions of services to the one or more
electronic devices, which enable evaluation of the one
or more electronic device to be utilized on any cellular
network 1n the compatibility system.

12. The method of claim 11, further comprising: deter-
mining, by the hardware processor, at least one of: a
qualitative match score and a quantitative match score based
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on the device attributes of the one or more electronic devices
with respect to the network attributes of the one or more
mobile network operators using a matching algorithm.
13. The method of claim 12, further comprising;
measuring, by the hardware processor, at least one of:
qualitative fit and quantitative fit of the one or more
clectronic devices based on the determined qualitative
match score and the quantitative match score, wherein
the qualitative {it of the one or more electronic devices
refers to an assessment of an 1mpact and extensiveness
of at least one of: network topologies and frequencies
with regards to a support of the one or more electronic
devices with respect to the cellular network, and
wherein the quantitative fit of the one or more electronic
devices refers to presence or lack of at least one of: the
network topologies, network technologies, and the fre-
quencies to support a specific IMEI’s modem profile on
the cellular network within a country or a regional
collection of a plurality of countries; and
assigning, by the hardware processor, values for the one
or more electronic devices based on at least one of:
qualitative measurements and quantitative measure-
ments to a supported spectrum and technological capa-
bility status of the one or more electronic devices.
14. The method of claim 12, whereimn the matching
algorithm used to determine at least one of: the qualitative
match score and the quantitative match score are multi-
variate and adaptable as technical standards supported 1n at
least one of: the one or more electronic devices, components
comprising the device chipsets, and the modems of the one
or more electronic devices, the one or more mobile network
operators, components comprising antennae, spectrum,
technologies of the one or more mobile network operators,
and international standards governing global spectrum and
technology use standards comprising 3GPP, European tele-
communications standard institute (ETSI), international
telecommunication union (I'TU) are continue to evolve due
to technological progress.
15. The method of claim 11, further comprising:
ranking, by the hardware processor, for the one or more
clectronic devices with the determined compatibility
based on the values assigned to the one or more
clectronic devices with respect to the at least one of:
qualitative measurements and quantitative measure-
ments, wherein ranking for the one or more electronic
devices results 1n a holistic assessment of suitability of
the one or more electronic devices to operate with the
one or more mobile network operators within a specific
international region, country, or localized geographical
location; and
grouping, by the hardware processor, the one or more
clectronic devices based on a category of the one of
more electronic devices that are ranked, wherein prior
to group the one or more electronic devices, the ranked
one or more electronic devices are sorted into strata.
16. The method of claim 11, further comprising:
securing, by the hardware processor, information related
to the determined compatibility of the one or more
clectronic devices by encrypting the information; and
transmitting, by the hardware processor, the encrypted
information related to the determined compatibility of
the one or more electronic devices from a first user to
a second user, wherein the first user 1s a service
requesting party, and a second user 1s a buyer of the one
or more electronic devices.
17. The method of claim 16, further comprising: allowing,
by the hardware processor, access of the information related
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to the determined compatibility of the one or more electronic
devices to public using a pass key, a quick response (QR)
code, which are embedded into different public-facing con-
tents comprising at least one of: sales tags, PhoneSpection
Reports, application programming interface (API) calls,
application-based data services, and accessing services via
an internet connection.

18. The method of claim 11, further comprising:

identitying, by the hardware processor, points of spectrum

compatibility of at least one of: the one or more
clectronic devices and the one or more network opera-
tors;

identitying, by the hardware processor, points of non-

spectrum compatibility of at least one of: the one or
more network devices and the one or more mobile
network operators to support standards-compliant
transmission; and

evaluating and providing, by the hardware processor, a

summary score indicating an overall output of device to
network compatibility.
19. The method of claim 11, wherein 1dentifying at least
one of: a plurality of known potential carriers of the one or
more mobile network operators, and a plurality of known
potential countries globally using aggregated device modem
band data tables and data sources comprising of attributes
comprising at least one of: band data, network technologies,
and technical capabilities of each electronic device in the
compatibility system.
20. A non-transitory computer-readable storage medium
having instructions stored therein that when executed by a
hardware processor, cause the processor to execute opera-
tions of:
obtaining data related to at least one of: device modem
spectrum assignments and modem capabilities from a
plurality of data sources and integrate the data to
generate a platform providing at least one of: informa-
tion and data-driven insights on a plurality of factors
that determine ability of at least one of: the one or more
electronic devices and the one or more mobile network
operators for a communication between the one or
more electronic devices and the one or more mobile
network operators;
determining device attributes representing capabilities of
the one or more electronic devices for operating on a
cellular network by integrating the compatibility sys-
tem with data related to the one or more electronic
devices obtained from a plurality of external device
data providers;
determining network attributes representing capabilities
of the one or more mobile network operators by 1nte-
grating the compatibility system with data related to the
one or more mobile network operators obtained from a
plurality of external operator data providers;

evaluating radio bands that are supported by the one or
more electronic devices based on at least one of: an
international mobile equipment 1dentity (IMEI) of the
one or more electronic devices, and the integration with
data related to the one or more electronic devices
obtained from a plurality of external device data pro-
viders, wherein evaluating the radio bands comprises
combining the plurality of data sources that authorita-
tively and exhaustively represent the capabilities of the
one or more electronic devices based on at least one of:
spectrum usage, utilization of technologies for efli-
ciency in connectivity;
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evaluating radio bands that are supported by the one or
more mobile network operators based on device infor-
mation;

identifying at least one of: a plurality of known potential
carriers ol the one or more mobile network operators,
and a plurality of known potential countries globally,
which are compatible with the radio bands of the one or
more electronic devices;

determining the compatibility of at least one of: the one or
more electronic devices and the one or more mobile
network operators by utilizing radio band capability
data of the one or more electronic devices, wherein
when the plurality of potential carders of the one or
more mobile network operators require a radio capa-
bility 1n provision of network access comprising at least
one of: mobile roaming, activation of contract, and
provisions of services to the one or more electronic
devices, which enable evaluation of the one or more
clectronic device to be utilized on any cellular network
in the compatibility system.
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