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(57) ABSTRACT

The present disclosure is related to a system and method for
providing aerial communication services to users trapped in
disaster conditions and need immediate attention. It includes
an UAV mounted with a central base station to establish
communication services with each communication equip-
ment by modeling of an emergency communication net-
work. It analyzes utility function of criticalities to assure an
efficient resource allocation mechanism where critical users
get preference over non-critical users. The users can be in a
critical state either due to low remaining energy of at least
one communication equipment of the one or more users or
because of the criticality due to their physical surroundings
and data rate component to ensure throughput for the
communication services. An assisted global positioning sys-
tem (A-GPS) is being used for obtaining information of
physical criticality of the users distributed over a geographi-
cal area.
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1
AERIAL COMMUNICATION FRAMEWORK
FOR PROVIDING COMMUNICATION
SERVICES TO USERS TRAPPED IN
EMERGENCY

PRIORITY CLAIM

This U.S. patent application claims priority under 35
U.S.C. § 119 to India Application No. 201721047095, filed
on Dec. 28, 2017. The entire contents of the abovementioned
application are incorporated herein by reference.

TECHNICAL FIELD

The embodiments herein generally relates to the field of
communication infrastructure and, more particularly, to a
method and system for providing aerial communication
services to users trapped in disaster scenarios.

BACKGROUND

Natural disaster always pose open challenges in both
developed and developing nations. Research efforts are
being attempted to predict such events and to tackle such
situations in an efficient and time bound manner. Accessing
the damage and conducting rescue operations are crucial
steps in a post disaster operation. Further, emergency
response to the affected users, restoration of damaged infra-
structure, sanitization of the area and providing a faster
communication framework become essential. In these situ-
ations where the communication infrastructure itself
becomes dysfunctional, airborne, communication platforms
would provide a feasible communication solution.

Unmanned Aerial vehicle (UAV) based systems are prom-
ising alternates to provide temporary wireless communica-
tion infrastructure, Compared to terrestrial networks, UAV
aided wireless platform offers faster deploy time, mobility
support higher flexibility and lower cost. Although, there
have been increased research interests in exploiting the UAV
based services, research efforts are still needed to address the
challenges such as optimal aerial placement of low altitude
platforms, reliable and accurate channel modeling, mobility
modeling, efficient uplink and down-link scheduling etc.
Research efforts are necessary to design a UAV based
communication framework which can be used to serve the
users who trapped in critical conditions and need immediate
attention to send their messages.

SUMMARY

The following presents a simplified summary of some
embodiments of the disclosure in order to provide a basic
understanding of the embodiments. This summary is not an
extensive overview of the embodiments. It is not intended to
identify key/critical elements of the embodiments or to
delineate the scope of the embodiments. Its sole purpose is
to present some embodiments in a simplified form as a
prelude to the more detailed description that is presented
below.

In view of the foregoing, an embodiment herein provides
an aerial communication system and method to provide
communication services to one or more users distributed
over a geographical area. The aerial communication system
comprising a memory with a set of instructions, a processor
and a utility analysis module configured to analyze a utility
function of each user to score critical state of the user. The
utility function of each user comprising at least one criti-
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cality of one or more criticalities of each user. Further the
aerial communication system comprises a priority decision
module which is configured to prioritize one or more users
based on the score of utility function of each user and a
criticality aware selection and scheduling module config-
ured for optimizing a network performance and to allocate
network resource blocks, consisting of plurality of spectrum
chunks, to the one or more users based on output of the
priority decision module. Further, the aerial communication
system comprises a quality collection module within an
unmanned aerial vehicle (UAV) mounted with a central base
station which is configured to collect a channel quality
indicator information and battery depletion level informa-
tion from at least one communication equipment of each
user. The central base station is configured for uplink
scheduling to communicate with at least one communication
equipment of the one or more users based on the collected
a channel quality indicator information and output of the
priority decision module. In addition to, the aerial commu-
nication system comprises an assisted global positioning
system (A-GPS) to obtain information of physical criticality
of the one or more users distributed over a geographical
area. The one or more criticalities of the user includes a low
remaining energy of the at least one communication equip-
ment of the one or more users, a physical surroundings of the
one or more users and a data rate component to ensure
throughput for the communication services to at least one
communication equipment. The one or more users are in
semi-static without much movements in a short frame of
time. Moreover, it is to be appreciated that this framework
is to be used to prioritize users whose device battery power
is low and hence their messages should be conveyed as
quickly as possible before the battery power depletes com-
pletely.

In another aspect the embodiment here provides a method
for providing aerial communication services to one or more
users distributed over a geographical area, the method
comprising analyzing a utility function of each user to score
critical state of the user using an utility analysis module,
wherein the utility function of each user comprising at least
one criticality of one or more criticalities of each user,
prioritizing one or more users based on the score of utility
function of each user using a priority decision module,
optimizing a network performance for allocating resource
blocks to the one or more users based on priority using a
critical aware scheduling module, collecting a channel qual-
ity indicator information of each communication equipment
of the one or more users using a quality collection module
and finally providing an unmanned aerial vehicle (UAV)
mounted with a central base station, wherein the central base
station is configured for uplink scheduling to communicate
with at least one communication equipment of the one or
more users based on the collected channel quality indicator
information and output of the priority decision module. In
addition to this, an assisted global positioning system to be
used (A-GPS) to obtain information of physical criticality of
the one or more users distributed over a geographical area.
The one or more criticalities of each user includes a low
remaining energy of each at least one communication equip-
ment, a physical surroundings of the user and a data rate
component to ensure throughput for the communication
services with at least one communication equipment. The
one or more users are in semi-static without much move-
ments in a short frame of time. Moreover, it would be
appreciated that this framework to be used to prioritize one
or more users whose device battery power is low and hence
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their messages should be conveyed as quickly as possible
before the battery power depletes completely.

In another aspect the embodiment here provides a non-
transitory computer readable medium storing one or more
instructions for providing aerial communication services to
one or more users distributed over a geographical area. The
one or more instructions comprising analyzing a utility
function of each user to score critical state of the user using
an utility analysis module, wherein the utility function of
each user comprising at least one criticality of one or more
criticalities of each user, prioritizing one or more users based
on the score of utility function of each user using a priority
decision module, optimizing a network performance for
allocating resource blocks to the one or more users based on
priority using a critical aware scheduling module, collecting
a channel quality indicator information of each communi-
cation equipment of the one or more users using a quality
collection module and finally providing an unmanned aerial
vehicle (UAV) mounted with a central base station, wherein
the central base station is configured for uplink scheduling
to communicate with at least one communication equipment
of the one or more users based on the collected channel
quality indicator information and output of the priority
decision module. In addition to this, an assisted global
positioning system to be used (A-GPS) to obtain information
of physical criticality of the one or more users distributed
over a geographical area. The one or more criticalities of
each user includes a low remaining energy of each at least
one communication equipment, a physical surroundings of
the user and a data rate component to ensure throughput for
the communication services with at least one communica-
tion equipment. The one or more users are in semi-static
without much movements in a short frame of time. More-
over, it would be appreciated that this framework to be used
to prioritize one or more users whose device battery power
is low and hence their messages should be conveyed as
quickly as possible before the battery power depletes com-
pletely.

It should be appreciated by those skilled in the art that any
block diagram herein represent conceptual views of illus-
trative systems embodying the principles of the present
subject matter. Similarly, it will be appreciated that any flow
charts, flow diagrams, state transition diagrams, pseudo
code, and the like represent various processes which may be
substantially represented in computer readable medium and
so executed by a computing device or processor, whether or
not such computing device or processor is explicitly shown.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments herein will be better understood from
the following detailed description with reference to the
drawings, in which:

FIG. 1 illustrates a block diagram for providing commu-
nication services to one or more users distributed over a
geographical area according to an embodiment of the pres-
ent disclosure;

FIG. 2 shows a schematic architectural view of the aerial
communication system according to an embodiment of the
disclosure; and

FIG. 3 is a flowchart illustrating the steps involved in
providing communication services to one Or more users
distributed over a geographical area according to an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

The embodiments herein and the various features and
advantageous details thereof are explained more fully with
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reference to the non-limiting embodiments that are illus-
trated in the accompanying drawings and detailed in the
following description. The examples used herein are
intended merely to facilitate an understanding of ways in
which the embodiments herein may be practiced and to
further enable those of skill in the art to practice the
embodiments herein. Accordingly, the examples should not
be construed as limiting the scope of the embodiments
herein.

Referring now to the drawings, and more particularly to
FIG. 1 through FIG. 3, where similar reference characters
denote corresponding features consistently throughout the
figures, there are shown preferred embodiments and these
embodiments are described in the context of the following
exemplary system and/or method.

According to an embodiment of the disclosure, an aerial
communication system (100) for providing communication
services to one or more users distributed over a geographical
area is shown in FIG. 1. The system (100) comprising a
memory (102) with a set of instructions, a processor (104),
an utility analysis module (106), a priority decision module
(108), a scheduling module (110), a quality collection mod-
ule (112) and a central base station (114) mounted on an
unmanned aerial vehicle (UAV) (116) as shown in the block
diagram of FIG. 1. The aerial communication system (100)
is enabled to set up a communication infrastructure which
can be used to provide communication services to the users
trapped in disaster scenarios and to send/receive messages,
videos and images to/from the distressed users. It would be
appreciated that the communication infrastructure such as a
long term evolution (LTE) based Evolved Node B (eNB) is
being used for the purpose of description of this disclosure
but it should not be construed as limiting the scope of the
disclosure herein.

According to an embodiment of the disclosure, the utility
analysis module (106) of the aerial communication system
(100) is configured to analyze a utility function of each user
to score critical state of the user. The utility function of each
user comprising at least one criticality of one or more
criticalities to each user. The one or more criticalities include
a low remaining energy of each at least one communication
equipment of the one or more users, a physical surroundings
of'each user and a data rate component to ensure throughput
for the communication services with at least one communi-
cation equipment of one or more users. An assisted global
positioning system (A-GPS) to obtain information of physi-
cal criticality of the one or more users distributed over a
geographical area.

In one example such as, in a disaster scenario such as
flood in an urban environment, many users get trapped in
their homes, offices, etc., and may not be able to commu-
nicate their messages. Due to devastated infrastructure, users
may not get enough options to recharge their communication
equipment. The users are distributed in different houses and
buildings over a geographical area. In addition to, it is
assumed that the users are semi-static without much move-
ments in a short frame of time.

In the preferred embodiment, the utility function of each
user represents low remaining energy of the at least one
communication equipment of the one or more users, physi-
cal surroundings of the one or more users and data rate
component to ensure throughput for the communication
services with the at least one communication equipment of
the one or more users.

In one embodiment, if the total utility function for user i
as:
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U(aC(c)+BE(€)*R(r), M

Where C (c,), E (g), and R (r,) are the instantaneous
functional values of physical criticality, remaining
energy and data rates respectively of user i.

In the above mentioned equation, the utility function has
two components such as a criticality component which
depends on either physical criticality or energy criticality or
both and a data rate component to ensure better throughput
for the aerial communication system (100). These functional
values are time dependent instantaneous values and decide
the individual contribution of each utility components on the
overall utility for a specific user. Further herein, a., p € (0, 1)
are the tuning parameters and are used to regulate the effect
of physical and energy utility parameters.

Referring FIG. 2, consider a flood scenario, where the
physical utility of a particular user can be defined in terms
of'its altitude of position. Three safety classes can be defined
in terms of altitude of user i as:

Danger, if Z; < Z,,;, meters,
Safety class of [ =< Moderate, if Z,;, <Z < Z,,; meters
Safe, if Ziq < Z; < Zppar meters

where, Z, is the altitude of useri, Z,,,,, Z,,,» and Z,, . are the
threshold altitudes of the users that determines their safety
class. It is to be noted that the moderate class users are in
moderately unsafe locations and may lead into danger class
in future. Hence, both the danger and moderate class are
termed as physical criticalities class. Although altitudes of
users are taken as a measure to define the criticality of a user,
critical users may present at any of the building floors. Users
in critical class have to be of higher priority and hence
should get higher network utility while scheduling. There-
fore, depending on the safety class of user i, the physical
utility has different values such as:

¢y, if user i is in Danger class

C(c;) =4 ¢z, if user i is in Moderate class

¢3, if user i is in Safe class

Where ¢|» ¢y 03

Further, in this example, the energy utility is a function of
the battery energy of at least one communication equipment
of the one or more users left for a user and should be higher
for a user with low remaining energy and vice-versa.

1 1
X
1+ e a1Eem) T | 4 pma2(EEy)

Ele) = @

Where, €, =average remaining energy for end critical
threshold;
€,, ;—average remaining energy for start critical threshold;
a,=rate of decrement after critical energy threshold of €, ;
and
a,=rate of increment after critical energy threshold of €, ,.
To maximize the total network utility, so that it can
improve the aerial communication system (100) throughput,
the radio resources are scheduled based on channel quality
between the eNB and the at least one communication
equipment of the one or more users. In order to define utility
based on the data rate of the user i the sigmoid function is:
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1

(3)
1+e—Pi(r,—r¢)_D}

RO = Af
where A, and D are the normalizing constants.

1 1

eP'rt 1+ePr

where, P’ is priority index set for different traffic types like
Voice over IP (VoIP), data, voice, etc. and r’ is the ideal rate
for a certain type in LTE.

According to an embodiment of the disclosure, the pri-
ority decision module (108) of the aerial communication
system (100) is configured to prioritize the one or more users
based on the score of the utility function of each user. A
critical user may get preference over non-critical one or
more users.

According to an embodiment of the disclosure, the sched-
uling module (110) of the aerial communication system
(100) is configured for optimizing the network performance
and to allocate resource blocks to the one or more users. It
would be appreciated that the criticality aware scheduling is
not only optimizes the overall network performance but also
improves quality of experience for the critical users who are
trapped in the disaster and require immediate action. The
criticality aware scheduling scheme allocates the resource
blocks to the one or more users who have highest total
utilities maximizing the quality of experience of critical
users in addition to increasing overall network throughput.
In addition to this, due to the priority sharing with criticality
factors, the overall utility may attain at least a near-optimal
solution with better quality of experience for critical users.

In an example, for an at least one communication equip-
ment of the one or more users UE,, if K={1,2,3 ...k} be
the available resource block set, x, ; be the Boolean value to
denote at least one communication equipment of the one or
more users, and U, , be the utility of the at least one
communication equipment of the one or more users then the
overall network optimization function can be defined as;

n k
Maximizez Z Uy X x;5

=1 j=1

wherein the above mentioned equation is subjected to con-
straints such as:

a. r, ;=B, ;, where B, ; is the capacity of each communi-
cation equipment over resource blocks, it ensures that
the transmitted data should not exceed the capacity of
the resource blocks.

b. g z¢,,,, where, €,,, is minimum energy required for
each communication equipment and further it ensures
that there is at least minimum energy level left with i
user to be scheduled for transmission;

c. 2,<7,,.,where, 7 . is the maximum altitude and it
puts a bound on the maximum altitudes of users; and

d. x, =0/1, for each i, j which explains that each resource
block can be assigned to at-most one at least one
communication equipment of the one or more users.

According to an embodiment of the disclosure, the quality

collection module (112) of the aerial communication system
(100) is configured to collect a channel quality indicator
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information from the each communication equipment of one
or more users. During each transmission time the eNB
collects the channel qualities of equipment of the one or
more users using channel quality indicator values. The
channel quality indicator index is further used to estimate
the modulation and coding scheme (MCS). Hence, more is
the CQI index, higher will be the data transmission rate and
lesser number of resource blocks required.

According to an embodiment of the disclosure, the central
base station (114) mounted on the unmanned aerial vehicle
(UAV) (116) is being used to provide communication ser-
vices to the one or more distressed users to send and receive
messages, videos, images, etc. The central base station is
configured for scheduling link to establish communication
with at least one communication equipment of the one or
more users based on the collected a channel quality indicator
information and output of the priority decision module. It
would be appreciated that the communication infrastructure
such as a long term evolution (LTE) based Evolved Node B
(eNB) is being used as a central base station for the purpose
of description of this disclosure but it should not be con-
strued as limiting the scope of the disclosure herein.

In another aspect the embodiment here provides a method
(200) illustrating the steps involved for providing commu-
nication services to one or more users distributed over a
geographical area as shown in FIG. 3. Initially, at the step
(202), where the process analyzes a utility function of each
user to score critical state of each user using a utility analysis
module. The utility function of each user comprising at least
one criticality of one or more criticalities to each user
trapped in the disaster. The one or more criticalities to each
user includes a low remaining energy of each at least one
communication equipment of the one or more users, a
physical surroundings of the user and a data rate component
to ensure throughput for the communication services with
one or more users. The utility function of each user repre-
sents low remaining energy of the at least one communica-
tion equipment of the one or more users, physical surround-
ings of each user and data rate component to ensure
throughput for the communication services with the one or
more users.

At the step (204), where the process prioritizes the one or
more users trapped in disaster based on the score of utility
function of each user using a priority decision module. A
critical user may get preference over non-critical one or
more users. In a disaster scenario such as flood in an urban
environment, one or more users get trapped in their homes,
offices, etc., and may not be able to communicate their
messages. Due to devastated infrastructure, users may not
get enough options to recharge their communication
devices. The one or more users are distributed in different
houses and buildings over a geographical area. In addition
to, it is assumed that the users are semi-static without much
movements in a short frame of time.

At the step (206), where the process optimizes the net-
work performance for allocating resource blocks to the one
or more users based on the priority using a critical aware
scheduling module. It would be appreciated that the criti-
cality aware scheduling is not only optimizes the overall
network performance but also improves quality of experi-
ence for the critical users, who are trapped in the disaster and
require immediate action. The criticality aware scheduling
scheme allocates the resource blocks to the users who have
highest total utilities maximizing the quality of experience
of critical users in addition to increasing overall network
throughput. In addition to this, due to the priority sharing
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with criticality factors, the overall utility may attain at least
a near-optimal solution with better quality of experience for
critical users.

At the step (208), where the process collects a channel
quality indicator information from each equipment of one or
more users using a quality collection module. It would be
appreciated that the criticality aware scheduling is not only
optimizes the overall network performance but also
improves quality of experience for the critical users who are
trapped in the disaster and require immediate action. The
criticality aware scheduling scheme allocates the resource
blocks to the users who have highest total utilities maxi-
mizing the quality of experience of critical users in addition
to increasing overall network throughput. In addition to this,
due to the priority sharing with criticality factors, the overall
utility may attain at least a near-optimal solution with better
quality of experience for critical users.

During each transmission time the eNB collects the
channel qualities of communication equipment of one or
more users using channel quality indicator values. The
channel quality indicator index is further used to estimate
the modulation and coding scheme (MCS). Hence, more is
the CQI index, higher will be the data transmission rate and
lesser number of resource blocks required.

At the step (210), where the process provides an
unmanned aerial vehicle (UAV) mounted with a central base
station, wherein the central base station is configured for
uplink scheduling to communicate with at least one com-
munication equipment of the one or more users based on the
collected channel quality indicator information and output of
the priority decision module. It would be appreciated that the
communication infrastructure such as a long term evolution
(LTE) based Evolved Node B (eNB) is being used for the
purpose of description of this disclosure but it should not be
construed as limiting the scope of the disclosure herein.

The written description describes the subject matter
herein to enable any person skilled in the art to make and use
the embodiments. The scope of the subject matter embodi-
ments is defined by the claims and may include other
modifications that occur to those skilled in the art. Such
other modifications are intended to be within the scope of the
claims if they have similar elements that do not differ from
the literal language of the claims or if they include equiva-
lent elements with insubstantial differences from the literal
language of the claims.

The embodiments of present disclosure herein provides a
method and system for providing aerial communication
services to one or more users distributed over a geographical
area. It analyzes utility function of criticalities to assure an
efficient resource allocation mechanism where critical users
get preference over non-critical users. The users to be in a
critical state either due to low remaining energy of at least
one communication equipment of the one or more users or
because of the criticality due to their physical surroundings
and data rate component to ensure throughput for the
communication services may get priority over the other
comparatively less critical users. Herein, an assisted global
positioning system (A-GPS) is being used for obtaining
information of physical criticality of the users distributed
over a geographical area.

It is, however to be understood that the scope of the
protection is extended to such a program and in addition to
a computer-readable means having a message therein; such
computer-readable storage means contain program-code
means for implementation of one or more steps of the
method, when the program runs on a server or mobile device
or any suitable programmable device. The hardware device
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can be any kind of device which can be programmed
including e.g. any kind of computer like a server or a
personal computer, or the like, or any combination thereof.
The device may also include means which could be e.g.
hardware means like e.g. an application-specific integrated
circuit (ASIC), a field-programmable gate array (FPGA), or
a combination of hardware and software means, e.g. an
ASIC and an FPGA, or at least one microprocessor and at
least one memory with software modules located therein.
Thus, the means can include both hardware means and
software means. The method embodiments described herein
could be implemented in hardware and software. The device
may also include software means. Alternatively, the embodi-
ments may be implemented on different hardware devices,
e.g. using a plurality of CPUs.

The embodiments herein can comprise hardware and
software elements. The embodiments that are implemented
in software include but are not limited to, firmware, resident
software, microcode, etc. The functions performed by vari-
ous 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,
electromagnetic, infrared, or semiconductor system (or
apparatus or device) or a propagation medium. Examples of
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-R/
W) and DVD.

A data processing system suitable for storing and/or
executing program code will include at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local
memory employed during actual execution of the program
code, bulk storage, and cache memories which provide
temporary storage of at least some program code in order to
reduce the number of times code must be retrieved from bulk
storage during execution.

Input/output (I/O) devices (including but not limited to
keyboards, displays, pointing devices, etc.) can be coupled
to the system either directly or through intervening /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 intervening 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 interconnected via system bus to various devices
such as a random access memory (RAM), read-only
memory (ROM), and an input/output (I/O) adapter. The I/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
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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 interface 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.

The preceding description has been presented with refer-
ence to various embodiments. Persons having ordinary skill
in the art and technology to which this application pertains
will appreciate that alterations and changes in the described
structures and methods of operation can be practiced without
meaningfully departing from the principle, spirit and scope.

What is claimed is:

1. An aerial communication system (100) for providing
communication services to one or more users distributed
over a geographical area, the aerial communication system
(100) comprising:

a memory (102) with a set of instructions;

a processor (104), wherein the processor (104) commu-

nicatively coupled with the memory (102);

a utility analysis module (106) configured to analyze a
utility function of one or more criticalities of the one or
more users to score critical state of each user, wherein
the one or more criticalities of the user includes a low
remaining energy of at least one communication equip-
ment of the user, a physical surrounding of the each
user and a data rate component to ensure throughput for
the communication services with the at least one com-
munication equipment;

a priority decision module (108) configured to prioritize
the one or more users based on the score of utility
function of the one or more users;

a scheduling module (110) configured to optimize a
network performance based on the result of the utility
analysis module and to allocate resource blocks to at
least one communication equipment of the one or more
users based on output of the priority decision module
(108);

a quality collection module (112) configured to collect a
channel quality indicator information from each com-
munication equipment of the one or more users; and

an unmanned aerial vehicle (UAV) (116) mounted with a
central base station (114), wherein the central base
station (114) is configured for scheduling communica-
tion services to establish communication with at least
one communication equipment of the one or more users
based on the collected a channel quality indicator
information and output of the priority decision module
(108).

2. The aerial communication system (100) of claim 1,
wherein the aerial communication system (100) to be used
to establish communication with one or more users trapped
over the geographical area in critical conditions and at least
one user needs immediate attention.

3. The aerial communication system (100) of claim 1,
further comprising an assisted global positioning system
(A-GPS) to obtain information of physical criticality of the
one or more users distributed over the geographical area.

4. The aerial communication system (100) of claim 1,
wherein the one or more users trapped in the geographical
area are in semi-static position without much movements in
a short frame of time.
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5. The aerial communication system (100) of claim 1,
wherein at least one critical user get preference over non-
critical users, wherein the criticality is determined based on
score of utility function of each user.
6. A computer implemented method (200) for providing
aerial communication services to one or more users distrib-
uted over a geographical area, the method comprising:
analyzing a utility function of each user to score critical
state of each user using an utility analysis module
(106), wherein the utility function of each user com-
prising at least one criticality of one or more criticali-
ties to each user, wherein the one or more criticalities
to at least one user include a low remaining energy of
at least one communication equipment of the user, a
physical surroundings of the user and a data rate
component to ensure throughput for the communica-
tion services with the at least one communication
equipment of the user;
prioritizing one or more users based on the score of utility
function of each user using a priority decision module
(108);

optimizing a network performance using a scheduling
module (110) for allocating resource blocks to at least
one user of one or more users based on priority;

collecting a channel quality indicator information from at
least one communication equipment of the one or more
users using a quality collection module (112); and

providing an unmanned aerial vehicle (UAV) (116)

mounted with a central base station (114) for providing
communication services to one or more users distrib-
uted over a geographical area, wherein the central base
station (114) is configured for scheduling services to
communicate with at least one communication equip-
ment based on the collected channel quality indicator
information and output of the priority decision module
(108).

7. The method (200) of claim 6, wherein an assisted
global positioning system (A-GPS) is used for obtaining
information of physical criticality of the one or more users
distributed over a geographical area.

8. The method (200) of claim 6, wherein the one or more
users trapped over the geographical area are in semi-static
without much movements in a short frame of time.

9. The method (200) of claim 6, wherein at least one
critical user get preference over non-critical users, wherein
the criticality is determined based on score of utility function
of each user.
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10. A non-transitory computer readable medium storing
one or more instructions for providing aerial communication
services to one or more users distributed over a geographical
area, wherein the one or more instructions comprising:
analyzing a utility function of each user to score critical
state of each user using an utility analysis module
(106), wherein the utility function of each user com-
prising at least one criticality of one or more criticali-
ties to each user, wherein the one or more criticalities
to at least one user include a low remaining energy of
at least one communication equipment of the user, a
physical surroundings of the user and a data rate
component to ensure throughput for the communica-
tion services with the at least one communication
equipment of the user;
prioritizing one or more users based on the score of utility
function of each user using a priority decision module
(108);

optimizing a network performance using a scheduling
module (110) for allocating resource blocks to at least
one user of one or more users based on priority;

collecting a channel quality indicator information from at
least one communication equipment of the one or more
users using a quality collection module (112); and

providing an unmanned aerial vehicle (UAV) (116)

mounted with a central base station (114) for providing
communication services to one or more users distrib-
uted over a geographical area, wherein the central base
station (114) is configured for scheduling services to
communicate with at least one communication equip-
ment based on the collected channel quality indicator
information and output of the priority decision module
(108).

11. The non-transitory computer readable medium of
claim 10, wherein an assisted global positioning system
(A-GPS) is used for obtaining information of physical
criticality of the one or more users distributed over a
geographical area.

12. The non-transitory computer readable medium of
claim 10, wherein the one or more users trapped over the
geographical area are in semi-static without much move-
ments in a short frame of time.

13. The non-transitory computer readable medium of
claim 10, wherein at least one critical user get preference
over non-critical users, wherein the criticality is determined
based on score of utility function of each user.
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