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ABSTRACT

The cellular networks have revolutionized the way user’s access communication networks but they required a
huge effort to operators for the development of a wireless infrastructure which has been designed considering
deployment costs with universal coverage and service quality targets. The customary "large scale™ Base Stations
(BSs) that have been utilized so far ended up being wasteful from the operational costs perspective
predominantly due to their high vitality utilization. Today, green correspondence is one of the primary plan
objectives of future portable systems and ebb and flow inquire about means to empower reasonable
development of broadband remote foundation. Various arrangements have been proposed so far for improving
the vitality productivity of Green little systems. Little cells dependent on minimal effort low-control Access
Points (APs) are a promising answer for farthest point emanation control and improve the vitality proficiency.
Dynamic radio asset the board can keep away from vitality wastage by adjusting system parameters to stack
varieties while fulfilling quality imperatives. We give an investigation of the models proposed in writing to
assess the vitality effectiveness of current remote engineering. We present green measurements that have been
utilized and hypothetical exchange offs that have been examined. Lastly, following a proposed characterization,
we present and fundamentally examine vitality productivity empowering influences as of late proposed by the
remote research network. The proposed plan endeavors to increment both the lifetime and the vitality
effectiveness of the little cell organize. The reproduction results demonstrated that the co and ortho channel
based heterogeneous methodology can take care of the principle issues in existing examination since it utilizes
another chain development UEs defeat evacuating issue and resting mindful technique for most extreme ideal
separation with low vitality utilization i.e increasingly proficient. It likewise utilizes another chain chief race
technique that assumes a basic job in the vitality sparing utilizing MATLAB 2014Ea apparatus.
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1. INTRODUCTION

A Kkeen city is a city which works in a practical and smart way, by incorporating every one of its frameworks
and administrations into firm entire and utilizing canny gadgets for observing and control, to guarantee
supportability and effectiveness [31]. In our current reality where populace numbers are continually rising,
altogether driving the utilization of assets causing asset deficiencies and environmental change, the motivation
for inventive arrangements is obvious. Urban regions, specifically, are in charge of the significant piece of asset
utilization, actuating an expanding need to make more astute foundations, looking for greener and more vitality
proficient urban elements. Solutions to these issues comprise of improvements to a majority of components of
urban dynamics, as illustrated in Figure 1.1.
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Figure 1.1: Sensing in smart cities

It is predicted that the global economy will be significantly disproportionate due the growth of cities, with
forecasts that by 2050 more than 6 billion people will live in urban areas [32]. This development will bother
further existing vitality and atmosphere related difficulties. To fathom these difficulties, urban areas which are
more asset effective and innovation driven, are essential. Detecting is at the core of savvy foundations, which
can screen themselves and follow up on their own shrewdly. Utilizing sensors to screen open frameworks, for
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example, extensions, streets and structures, gives mindfulness that empowers a progressively proficient
utilization of assets, in light of the information gathered by these sensors. Continuous checking Kkills the
requirement for customary booked examinations, thusly decreasing costs; estimating vitality utilization in family
units takes into account precise burden guaging; and sensors sent in streets for traffic observing gather
information which is important for the usage of insightful transportation frameworks (ITS).

Channel correspondence in Smart City

A city is a money related, business, social, and social center with an environment of manufactured framework
and native administrations. IDC has an expansive meaning of a city it very well may be a locale, town, city,
region, civil, or potentially metropolitan territory. The meaning of a Smart City, in our view, is a limited
substance with its very own administering specialist that is more neighborhood than national despite the fact that
city states with no nearby government (e.g., Singapore and Hong Kong) are incorporated and which utilizes a
particular arrangement of advances to accomplish its objectives of a higher nature of living and economical
urban improvement.

2. MATERIALS AND METHODS

Stochastic Geometry Approach to Network Analysis

Customarily, portable cell systems have been dissected by accepting ordinary topologies where cells are spoken
to as hexagonal, square or round shapes with a BS hub situated at the focal point of every cell. Portable clients
are either put in the phone as indicated by some characterized dispersion model, or they are additionally found
deterministically [35]. Subsequently, network topologies expect that all cells have a similar inclusion territory, a
situation that is all around far-fetched particularly in urban and rural regions because of the arbitrary mess. With
such topologies, it is hard to get tractable investigative models to measure the SINR execution of arbitrarily
found clients. Monte Carlo reenactments are normally performed utilizing programming to research inclusion,
limit and other execution measures. Be that as it may, Monte Carlo reenactments are serious and tedious and the
outcomes are constantly hard to confirm and may not generally be dependable because of human blunder in the
coding [36].

Mathematical Preliminaries

Stochastic geometry is essentially the investigation of irregular spatial procedures and is connected in a wide
scope of fields including correspondences, stargazing, ranger service, prescription, and so forth. In
communication engineering, stochastic geometry has found particular application in the modeling and analysis

of spatially-located mobile cellular networks to derive simple and tractable expressions for coverage, capacity
and other performance measures [37], [38], [40].

Spatial Point Processes

Consider N to be the set of all sequences ¢ c R? which satisfy the two conditions [38], [41]:
* Finite: Any bounded set A c R 2 contains a finite number of points

* Simple: No two or more points are in the same location i.e. Xi # xj for i #]j

If these two characteristics are satisfied, then the point process in R? is defined by a random variable taking on
the values in the space N. The point process is denoted by @, and its instance is denoted by ¢. Given a point
process @, the number of points of the point process within a bounded set A c R 2 is denoted ®(A). By
definition, a stationary point process is one whose distribution is invariant to any translation. In other words, if
® = xn is stationary, then ®x = xn + x has the same distribution for all x € R? . Therefore, statistically the point
process is similar regardless of where it is viewed from within the space. The density of a stationary point
process @ is obtained as [38], [40], [41]:

2
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Stationary PPPs

The stationary Poisson Point Process (PPP) is widely used in literature and is very popular due to its
independence property which eases and simplifies network analysis. In addition to being stationary and simple,
a PPP is also isotropic. Isotropy defines its invariance to rotation i.e. if ® = xn, then r®x = rxn where r is the
rotation around the origin [38], [40], [41]. For a stationary PPP @ of density A, the number of points in a
bounded set A c R 2 has a Poisson distribution with mean A|A] i.e.
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P(®(A) = n) = %r*“l.

* Generate a Poisson distributed number N which represents the number of points. In MATLAB, this is written
as N=poissrn d(A|A]).

* Generate N independent points that are uniformly distributed over the whole area. In the R? plane for example,
these points may be generated as xi and yi which are both uniformly distributed. In MATLAB, the code may be
written as (x,y) = unifrnd(-d,d,N,2) or (x,y) = 2d[rand(N,2)-0.5].

* For any two points x, y € R? where x = (x1, x2) and y = (y1, y2), the Euclidean distance is measured as

| z=yl= 'ufr':-T‘l — )+ (T2 = 2)”

Poisson-Voronoi Tessellation

Stochastic geometric analysis of cellular networks is very suitable particularly where the network density is very
high and the locations of BS nodes are highly randomized. Therefore, it is a very useful tool for the analysis of
future networks which are likely to comprise a dense deployment of different types of BSs. A homogeneous
PPP is one in which the density of the point process is constant over the whole plane. In homogeneous networks,
all BSs are assumed to transmit the same amount of power. Therefore, ignoring shadowing and other channel
effects, a user always
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Figure 1.2: Layout of a PPP-based homogeneous network where macro BSs (represented as *) and users (represented as
%) have the same density i.e. Ab = Ju.

connects to its closest BS node [36], [40], [42], [43]. With added complexity, some works consider shadowing
by introducing random displacement in BS locations [36], [44], [45].

When shadowing is ignored in a homogeneous network, all users connected to a given BS are located in a
polygonal cell such that the distance to their parent BS is always less than the distance to all other BSs. This
polygonal cell, called a Voronoi cell Vb c R? , is such that

Vo ={r € X :d(z,5;) < d(x,S;). Yk # b}

where d(a, b) computes the distance between point a and site b. The set Vb consists of all points which are
associated to site Sb and whose distances to site Sh are always less than or equal to their distances to all other
sites in the set Sk. When the users and BSs are distributed according to a PPP, the resulting VVoronoi tessellation
is called a Poisson Voronoi (PV) tessellation and is illustrated in Fig. 1.2. A PV tessellation results when points
generated according to a PPP grow at the same isotropic rate until their boundaries get into contact [38]. In the
context of homogeneous cellular networks, a PV tessellation is a special case of a weighted PV tessellation in
which all BSs transmit the same power [37], [46]. Therefore, a weighted PV tessellation defines a typical
HetNet in which BSs in different tiers transmit at different power levels and is illustrated in Fig. 1.2 [47]

Assumptions of the PPP-based Model

The analysis in this thesis is based on several network assumptions that are aimed at either easing network
analysis or providing simple and tractable results. The main mathematical assumptions are presented in this
section. These assumptions will be justified and any existing
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Figure 1.3: Layout of a PPP-based 3-tier HetNet of macrocells (large circles), picocells (triangle shpwing s) and
femtocells (squares) where Pb = 100Ps = 1000Pf and Af = 42b = 8.b

works that make similar assumptions will be referenced. After discussing all major assumptions, a HetNet
system model will be presented. Since a homogeneous network is a special case of a HetNet with only one tier,
the system model can be specialized accordingly.

3. RESULTS AND DISCUSSION
Matlab and Random uniform mobility model presented. We evaluate the performances of chain based-
PEGASIS discussed in this section, we compared the performance of the proposed protocol with orthogonal and
co-channel parameter. For performance comparison, for our experiments, we consider that the energy efficiency
of reception and transmission for the sensor nodes is equal to the case of a radio transceiver, nodes which move
according to Random and uniform mobility model.

Table 1.Simulation Parameter (Input) -: Below mentioned is simulation parameter that we configure in our proposed

simulation
Value Parameters
240 Packet size
250 user equipments
80 mBS
30 sBS
1000 Battery capacity
250 Number of nodes
1600 Size of network environment
15 Cooperative channel
3 Threshold
MATLAB 2014Ra Simulation

Raandomly distribution pattern
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Figure 1.4: Heterogeneous Network distribution
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In above figure we create the random distribution of sensor nodes that able to find the m-BS can reach any UE
in this area bue to no interference from the s-BSs under orthogonal deployment and count distributed vector for
m-BS can only get to very insufficient space due to the interference from other s-BSs in position for node
complexity.

4, CONCLUSION
In smart cities, cellular network plays a crucial role to support connectivity anywhere and anytime. However,
the communication demand brought by applications and services is hard to predict. Traffic in cellular networks
might fluctuate heavily over time to time, which causes burden and waste under different traffic states. Recently,
small cell is proposed to enhance spectrum efficiency and energy efficiency in cellular networks. However, how
green the small cell network can be is still a question because of the accompanying interference. To meet this
challenge, new green technologies should be developed. In this Thesis, we propose a green small cell planning

scheme considering dynamic traffic states. First, we predefine a set of candidate locations for base stations
(BSs) in a geographical area and generate a connection graph which contains all possible connections between
BSs and user equipments (UEs). Then we adopt a heuristic to switch off small cell BSs (s-BSs) and update BS-
UE connections iteratively. Finally we obtain a cell planning solution with energy efficiency without reducing
spectrum efficiency and quality-of-service (QoS) requirements. The simulation results show that our dynamic
small cell planning scheme has low computational complexity and achieves a significant improvement in energy
efficiency comparing with the static cell planning scheme.
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Improvement of femtocells spectral efficiency.
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