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ABSTRACT

With the passage of time, mobile communication is continuously evolving, and new technologies
are being launched to help mobile users get the most out of their devices. Past technologies are
being phased out in favor of new ones, and the need for new technologies is growing. Long-Term
Evolution (LTE) will be the next big thing in mobile radio, and it was first introduced in 3GPP
Release 8. It's the crucial stage toward 4th generation (4G) communication technologies, which
will enhance mobile phone networks' capacity and speed. Only a few LTE radio planning projects
have been developed with industrial attachment. However, due to commercial concerns, those
works aren't readily distributed. For wireless communication technologies, radio network planning
is a critical stage. As the LTE standardization process nears completion, it is imperative that LTE
radio network planning guidelines be implemented. Initial planning for LTE, like other cellular
technologies, is usually done at the discretion of individual businesses and vendors. They are
unlikely to reveal their discoveries and advancements. This makes the work even more difficult.
As a result, continuing with the perspective of LTE radio network planning is a well-chosen task
and a popular topic in the current research arena. This paper presents a complete LTE radio
network planning approach that focuses on nominal and detailed planning for future network
installation in Dhaka, a heavily populated South Asian city.



CHAPTER 1 INTRODUCTION

The rapid rise of mobile communication and technology has made an excellent contribution to
persistent computing environments, not only in terms of easing our daily lives but also in terms of
making an important contribution to persistent computing environments. From the initial
generation of cellular networks, which used analog communication, to the latest versions, such as
LTE, LTE advanced, and WIMAX 802.16m, the technology has improved in terms of quality and
accessibility. Apart from that, end user expectations have shifted from traditional mobile voice
traffic to simple text communication, live streaming services, and internet access, all of which have
a significant impact on traffic demand. All of these demands prompted the development of new
system architectures and management systems to address challenges such as service quality,
capacity, and coverage. As a result, the 3rd Generation Partnership Project (3GPP), which is now
the world's primary specifications development body for mobile radio systems, has begun work
on a new standard known as the Long-Term Evolution (LTE) (LTE). LTE is a fourth-generation
mobile communications technology that is essentially an all-IP broadband Internet system with
voice and other services built to ensure 3GPP's competitive advantage over competing cellular
technologies. Unlike circuit-switched 3GPP technologies such as GSM and WCDMA, which
presently serve over 85% of worldwide mobile users, LTE was meant to be a high data throughput,
low latency system that mainly allows packet switched services [1].

For a wireless communication technology, radio network planning is a critical phase. As the LTE
standardization process nears completion, it is imperative that efficient radio network planning
guidelines for LTE be implemented. For the same reason, and because LTE radio network planning
works in the same way as other cellular technologies, initial stage planning is usually done at the
discretion of various industries and vendors. They are unlikely to reveal their discoveries and
advancements. This makes the work even more difficult [2].

The ultimate goal of this work is to develop a complete radio access planning guideline for the city
of Dhaka. With this aim in mind, a step-by-step strategy was used in this research, commencing
with gathering preplanning information and progressing to coverage and capacity analyses. A link
and operating system simulation, as well as a link budget, were required for this. All of these have
been presented in this article. A brief discussion of radio network planning (RNP) approach was
given before that [3].

1.1 STATEMENT OF PROBLEM

The radio network planning process of a cellular network follows a set of processes. These steps
progress from simple analysis to computer-assisted mathematical computation, or from nominal
planning to detail planning and finally optimization. Because the system to be implemented is a
novel technology, the first phase in RAN planning, i.e. nominal planning, is a vital step because it
provides the first rough estimate of coverage and capacity. Link budget calculations are used to
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estimate cell size, while speculative traffic and throughput calculations are used to estimate
capacity in LTE nominal radio networks. Because of the flexibility of this stage, coverage
estimation is usually done with a general modelling technique that does not take into account the
real geographical information. As a result, the main issue with the results acquired is that they do
not represent real values; nonetheless, in order to increase the accuracy of this RAN planning stage,
the terrain model must be addressed in simple ways, so that the result may be improved while the
procedure remains simple.

1.2 OBJECTIVES

The primary goal of this research is to investigate and describe the planning and optimization of
nominal radio access networks in LTE. The goal of this project is to learn about alternative
modeling methodologies, as well as input and output parameters, in LTE dimensioning.
Furthermore, determining how appropriate the LTE would be for the form of geography found in
Dhaka, as well as determining whether the results obtained will be of sufficient quality and cost-
effectiveness to be implemented in the real world, and if they would be superior to existing
services.

» Defining a "correct™ or site-based mathematical model of LTE Radio Network planning
for capacity and coverage estimate, which includes environmental data from the chosen
deployment location to refine coverage estimation.

» Taking into account both theoretically simulations and Dhaka Map data from the
deployment area, which was based on real data from Bangladesh Telecommunication
Limited

1.3 SCOPE OF THE PROJECT

This projects is a case study that will address elements that are required for the proper RNP
implementation in Dhaka cities.

> It should calculate capacity and coverage, as well as the process of putting stations in the
study region.

» When planning, it is important to note the relationship between coverage and capacity from
a technological standpoint.

» The quality of the Radio network planning in that location, as well as how efficient it is to
create it in real time, must therefore be optimized.



CHAPTER 2 LITERATURE REVIEW

The LTE framework's fundamental goals are to develop a system capable of meeting high data
rate needs, minimizing latency, and optimizing packet-domain traffic. The LTE system is designed
to have a peak data throughput of 100 megabits per second in the DL and up to 50 megabits per
second in the UL . Dimensioning is a component of the overall planning process, which also
involves thorough network planning and optimization. The essential procedures for dimensioning
a wireless cellular network are as follows:

> Data/Traffic Analysis that provides an estimate of the traffic that the system will carry.

» The word "coverage estimation™ refers to the process of determining the coverage area of
each base station.

» Capacity assessment Capacity planning is concerned with the network's ability to provide
services to users at a desired level of quality.

» Transport dimensioning is concerned with the specification of interfaces between various
network parts.

Dimensioning of LTE Capacity. Calculating the Budget for a Radio Link: Determining the link
budget enables the coverage area and range of the cell to be determined, allowing idea of the
amount of base stations required to cover the area in which the service will be offered. It is worth
noting that the elements of the environment (dense urban, urban, suburban.) in which the network
is built have an effect on the Link Budget results, as the signal will suffer propagation loss [4]. The
knowledge of LTE resulted in the development and implementation of fourth generation radio
technologies, generally referred to as 4G, in order to increase the capacity and data rate of existing
3G radio technologies. While a substantial amount of research has been conducted on capacity
increase in WCDMA wireless radio networks, very little has been conducted on Long Term
Evolution (LTE) [4] . Power regulation for utility maximization has been extensively explored in
wireless networks and cellular telecommunication networks. There is a substantial amount of study
on this subject, dating all the way back to the early articles [5]. The utilization of optimization
techniques for ensuring optimal network performance is self-evident, both in terms of planning a
network and/or radio resources and maximizing them during repair and control, provided that a
decent trade between parameter estimate and reality can be found. Numerous technical features of
UMTS networks, as well as certain practical considerations contains guidelines for driven
optimization and tuning. [6] Discusses electricity control and capacity challenges. Discusses
optimizing certain network features without regard for site selection.



CHAPTER 3 METHODOLOGY

We reviewed related literature of Radio Network Planning involving optimized 4G Parameters.
The notion of LTE radio network planning is currently being researched, with many
standardizations being used. As a conclusion, this project is totally depended on LTE texts, 3GPP
standardization documents, numerous IEEE articles, journals, previous studies on the topic, and
well-known simulations and NSN materials and tools. The project started with a general overview
of LTE and radio network planning. During in the method of analyzing relevant papers, the
statement of the problem had been clearly developed. On the process of reviewing related works
knowledge we gained for generating simulation result we used atoll software version 3.3.

The following strategies were used to design the radio network planning and optimization:

3.1 SYSTEM DESIGN

» Outlining the process for coverage and capacity planning.

» The network requirements were identified and planned based on the best coverage and
capacity analysis possible.

» Set the input parameters for the Dhaka digital map.

3.2 PREDICTION

» Perform several network coverage predictions.
» Comparing prediction results and adding base-stations where necessary.
» Perform calculation on prediction properties.

3.3 SIMULATIONS

» The simulation work flow for the RNPO tool was outline.
> The target area's coverage prediction simulation was run.
» The coverage and capacity of the network were simulated and evaluated.

3.4 RESULT AND INTERPRETATION

Coverage prediction findings, capacity evaluation, and optimization analysis were used to
determine whether or not the goal of the network requirement was achieved.



CHAPTER 4 DATA ANALYSIS AND RESULT

4.1 RADIO NETWORK PLANNING

Dhaka is the capital of Bangladesh and it’s the highly populated city in the South Asian region.
With the best use of limited resources, efficient radio network planning is definitely a massive
task. Coverage analysis, which includes link level simulation results, link budget preparation, and
capacity analysis-system level simulation, was carried out in. Using Dhaka's associated pre-
planning information:

According to the Cost-Hata propagation model, eNodeB has a coverage number of 53 and a
capacity number of 50. Area: 1463.6 km2, inhabitants: 15 million (0.75 percent to be serviced),
projected overbooking factor: 50. In this case, the percentage of layers required for coverage
exceeds capacity, demonstrating that capabilities can be controlled well. The nominal and detailed
broadcasting planning phases, which employ the Atoll radio planning tool, are used to test the
intended capacity and coverage values.

There are several stages to radio network planning:

» The early stage entails gathering pre-planning data and beginning network dimensioning,
which includes preparing a Link Budget, calculating coverage and capacity, and
performing simulations.

» Nominal and detailed planning, including the selection and use of radio planning tools
Tuning the propagation model, generating a thorough radio plan based on the criteria,
matching network capacity to more specific traffic projections, Configuration planning,
Site preparation, Site which was before and validation, and eNodeB variable trying to plan
are all part of this step.

» Defining KPIs and Parameter Planning- utilizing eNodeB system parameters and counters,
defining performance KPIs and target values based on vendor promises, verifying the KPIs
and target values nominally using planning and dimensioning tools, and pre- and post-
launch optimization [2].

Prior to radio planning, a thorough survey is undertaken to gather the relevant information. Various
places have different densities of users. User profile in terms of data rate demand, usage rate, data
traffic class of users, quality requirement, and tolerance for unexpected quality, payment capacity,
and demographic trends, among other things. Building heights and locations, as well as greenery
and highway overpasses. Clutter information (morphology) that describes the land cover at a
specific area in general. Topography or elevations of the terrain. Absorption by rain and various
forms of air pollution.

4.2 DIMENSIONING OF LTE NETWORK

The primary phase of network planning is dimensioning. It provides a first idea of the number of
network elements as well as their capacity. The goal of dimensioning is to calculate the number of
base stations required to provide a certain traffic load in a given area, as well as the specific service
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provided to cell edge customers. Dimensioning is a vital element of the overall planning process,
which also includes extensive wireless cellular network planning and optimization. Planning is an
iterative process that includes design, synthesis, and implementation [7]. The goal of this entire
exercise is to develop a system for designing a wireless cellular network that fits the needs of the
clients. Any wireless cellular network’s requirements can be fulfilled by changing this procedure.
This is a vital step in the network deployment process. The given findings are only valid for that
set of input parameters because dimensioning is based on a set of input parameters. The area under
consideration, estimated traffic, and required QoS are among these parameters. Dimensioning
entails assessing network infrastructure requirements and calculating the number of sites required
to service a given area while meeting coverage capacity requirements. For both access and core
networks, this is done with the use of a dimensioning tool. In comparison to elaborate planning,
dimensioning uses simpler models for representing actual conditions. Dimensioning takes less
time with simpler models and procedures. When filled with the projected traffic profile and
subscriber base, however, the dimensioning tool should be accurate enough to deliver results with
an acceptable level of accuracy. Wireless cellular network dimensioning is directly tied to the
network's quality and effectiveness, and can have a significant impact on its growth. The following
are the basic steps in sizing a wireless cellular network:

» Data/Traffic Analysis.
» Coverage estimation.

» Capacity evaluation.

» Transport dimensioning.

Coverage Analysis: For a coverage-limited situation or an interference-limited scenario, coverage
or cell range is determined. This is determined by factors such as fading margin, cell edge target
throughput, average network load, and so on. Coverage estimation is used to identify which base
station is necessary to provide coverage for the study region. Coverage estimation determines the
area in which users can hear the base station (receivers). It specifies the largest region that a base
station can cover.

Capacity Analysis: Capacity analysis comprises evaluating demand and available traffic while
taking into account activity factor, Overbooking Factor (OBF), UL/DL frame ratio, and other
factors. Capacity planning is concerned with the network's ability to provide high-quality services
to its users.

4.3 ATOLL OVERVIEW

Atoll is a 64-bit multi-technology wireless network design and optimization tool that allows
wireless operators from basic design through increased density and efficiency.

For both 3GPP (GSM/UMTS/LTE) and 3GPP2 (CDMAJ/LTE) technology streams, Atoll 3.3
provides integrated single RAN — multiple RAT network design capabilities. It gives operators
and manufacturers a robust native 64-bit platform for creating and optimizing today's and
tomorrows integrated multi-technology networks. Het Nets and tiny cells, for example, are
supported by Atoll 3.3. Through flexible scripting and SOA-based techniques, Atoll's integration



and automation features assist operators in automating planning and optimization activities. Atoll
can be used in a variety of ways, from stand-alone to enterprise-wide server-based deployments.
Atoll has become the industry standard for radio network planning and optimization, with over
6000 active licenses and 300+ customers in over 100 countries [8].

43.1 LTEINATOLL

Atoll was the market's first LTE network planning software when it launched in 2008. Atoll is
utilized by a number of the world's largest LTE providers. Atoll 3.3 provides a complete
framework for operators responsible for planning their migration to LTE and LTE-Advanced. It
enables the planning and analysis of GSM/UMTS/LTE and CDMA2000/LTE integrated networks
[5]. Atoll 3.3 contains unified multi-technology traffic models for GSM/UMTS/LTE (3GPP) and
CDMAJ/LTE (3GPP2), Monte Carlo simulators, and an ACP (Automatic Cell Planning) module,
as well as support for emerging technologies like as Het Nets and small cells.

4.3.2 ATOLL SIMULATIONS

Radio planning is currently being conducted utilizing a of Dhaka digital map. These maps depict
the Dhaka airport, major roads, secondary roads, streets, trains, and waterways. The initial
deployment of eNodeBs was intended to cover the entire city of Dhaka, with the number
determined by the coverage and capacity analysis done in. Following installation of the eNodeBs,
a coverage forecast was conducted to assist in justifying their placement. Each component of the
Dhaka map was assigned its own traffic map. Automatic frequency and cell planning were
undertaken before to each of these simulations. The detailed simulation result contains the
following conditions: connected UL+DL, connected DL, connected UL, no service, scheduler
saturation, and resource saturation.

4.4 DHAKA MAP

As aresult, we employed the Atoll software for our research, and we imported the Dhaka map into
our simulator at the start of the project. This is the Dhaka clutter classes’ map, which we utilized
for LTE 4G radio network planning without any transmitters or stations.



Figure 4. 1: Dhaka Map

Base stations seem to be radio receivers and transmitters that provide as the core of a local wireless
network and can also provide as a gateway between a wired and wireless network. So start
positioning the number of Antennas manually in the Dhaka clutter classes Map which shows us
the site name also. We put here total 70 Station which name as site 1, site 2, and site 3 as well as
up to site 70.

Figure 4. 2: Dhaka Map with Antennas

45 COVERAGE PREDICTION

Using the Atoll tools we will basically do the coverage prediction. Coverage predictions have been
performed by: Coverage by Transmitter (DL), Coverage by Signal Level (DL), Overlapping Zones



(DL), Effective Signal Analysis (DL), Effective Signal Analysis (UL), Coverage by C/(I+N)
Level (DL), Service Area Analysis (DL), Service Area Analysis (UL), Effective Service Area
Analysis (DL+UL), Coverage by Throughput (DL), Coverage by Throughput (UL), Coverage by
Quallty Indicator (DL) Coverage by Quality Indicator (UL) Cell Identifier Collision Zones (DL)

Figure 4. 3: Coverage by Transmitter (DL)
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Figure 4. 4: Coverage by Signal Level (DL)

However, the strength of our cell phone signal is measured in decibels (dBm). A signal is sent out
by a cell phone tower. The signal deteriorates or weakens as it travels away from the tower. Any
obstructions in the route, like as buildings or trees, impact the signal. The signal is really strong
when you are close to the tower. It has a lower dBm by the time it gets to your house. The signal
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strength of various networks ranges from roughly -30 dBm to -120 dBm, and the LOWER your
decibels, the stronger your cell phone signal. Great signals are between -30 and -79 dBm, Good
signals are between -80 and -89 dBm, and Average signals are between -90 and -99 dBm [9].

. Overlapping Zones (DL) 0

. Number of Servers >=4
? Number of Servers >=3
. Number of Servers >=2
b5 . Number of Servers >=1

Coverage by Signal Level (DL) 0
. Best Signal Level (dBm) >=-70

1 Best Signal Level (dBm) >=-75
Best Signal Level (dBm) >=-80
S . Best Signal Level (dBm) >=-85
. Best Signal Level (dBm) >=-90

(dBm) >=-

(dBm) >=-

(dBm)

; .BestSignaI Level (dBm) >=-95
.BestSignaI Level (dBm) >=-100
.BestSignaI Level (dBm) >=-105

Figure 4. 6: Effective Signal Analysis (DL)

RSRP is Reference Signal Received Power. It is the power of the LTE Reference Signals spread
over the full bandwidth and narrowband. A cellular phone or another LTE-equipped device would
display signal strength in RSRP, Its typical range is around -44dbm (good) to -140dbm (bad).

10



Effectwe Sigmal Analysis (L) O B = Lerwed (CAL) (cdESrrad
Bl s RFE Level (DL) (dBEBrm) > = -4 BN =R Lermced (C3L3 (cdBSrrud
Bl Rs PP Lewvel (DL} (AdBrm) =— A5 P = Lemved (CHLY (cd ESrwrud
il Pp—_— e — s PN = F Lemeesl (CFLD Cod BSrvwd

| ] = L > C La ] = - P = Lemved (C3L3 (cdBSrval
Bl s RF Level (DL) (dBrm]) >= 47 B msSRF Lemeced (LY Cod Brwad
Bl RS RP Lewvel (DLY (dBEBrmm) >=-4a48 B s r Lemced (C3L3 CcdBSrrad
Bl rsRP Level (DL (AdBrm) == —a0 = 2222 tE"’: :3::: ::E"“:
e e

B A= RP Level (DLY (dEBrml) == -S5O N s =1 (L) Ced -
Bl r=RPF Level (DL) (dBrm) >=-51 PN = Lemved (C3L3 (cdBSrvay
Bl = Rr Level (DL) (dBEBrmm) >—= 532 P RSP F Lemwed (C3L3 (cd BSewe
Bl s 2P Level (DL) (dBm) >— 53 P =P Lemved (C3LY cd BSrvad
PN s Lemwed (C3L3 (cdBSrras

B RS RP Level (DDLY (dBrml == -5 N = el ECr L3 ded W
B msRP Level (DL) (dEBmM) >=-55 P rsRFE Lemved (CFL) (cdBerad
P R=sRP Lewvel (DL) (dEBrm) == -56 B =R Lervesl (L33 (cd B
I RS RP Level (DLY (dEBm) == -57F I msRP Lerved (LY (cdBrrad
RSRPE L [ =0 e - 52 B oS e e Lenoed (303 (ol B

[ ] =rel (D > C ) = - P = Lemved (CHLY cd ESrwrud
I RS RP Level (DL)Y (dEBml) = =-S5 P = Lermced (C3L3 CedBSrvrud
I RS RP Level (DLY (dEm) == &0 B =R Lemced (C3L) (cdBSrrad
I RERP Level (DLY (dBrmm) >=-G1 = RSFARF Lemced (CHLY CodBSewrwd
PRSRPFP Lerved (C3LY (cdBSrwad

I RERP Level (DLY (dBrm) == -52 T e i (L3 ced 5
RSRP Lewvel (DL) (dBrm) >= 63 B e=re e
RSRP Lewvel (DL) (dEMm) == -G I RAsREF Lemeoed (CFLY (ol ESsrwwd
RSRP Level (DL) (dEm) == &5 P msme Lerved (C3L3 CcdBSrrad

_ I s Lemved (C3L3 (cdBSrrad

RSRP Lewvel (DL) (dEBm) >= &6 ey T fCeny dea b
RSRP Levael (DL (dEBm) >— &7 [ e =1 (LY B -
RSRP Lewvel (DL (dEBrm) == —-582 N = bemeed (C3LY Cod ESrway
RSRP Level (DL)Y (dErm) == &0 PN msRF Lemwed (LY Ccd Brrad
RSRP Lewvel (OLY (dBrm) =— 70 B =R Lereed (C3LY Ccd ESrvad
BN s P Lerwed (3L (cdBSrrad

RSRP Lewvel (DLY (dBm) >= 71 T T ol (LD fed ESraray
RSRP Level (DL) (dErm) == 72 Bl =~ Lerved (CHL} (cdESrra}
RSRP Level (DLY (dBrmm) == -73 B =P Lemved (L33 Cod ESrrsl
RSERP Lewvel (DLY (dErm) = — — 74 B = Lemved (CHL3 cd ESrwrud
B = Lemeced (CFLY Cod BSrvad

RSRP Lewvel (DL) (dEBm) >= -F5 B = L — (LY o -
RSRP Lewvel (DL (dEBrm) == - 75 Bl =R Lemred (CHLY (cdESrwud
RSRP Lewvel (DL) (dErm) > =77 Bl ==~ Lervesl (C3L3 (cAESeva)
RSREP Lewvel (DL) (B} =— 78 Hll =P Lemved (C3L3 Cod Brvad
Bl == Lerved (CHLY (cdBESrwad

RSRP Lewvel (DL) (dEBm) >= -795 = S .

Figure 4. 7: Effective Signal Analysis (UL)

The purpose of this analysis is to the show the effectiveness of the signal for the uplink and the
downlink. We chose the entire Dhaka map and placed 70 sites on it, then used prediction to
calculate the effective signal. The signal level near the site is high, and as the distance from the
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site increases, the signal level decreases. Figure 4.3.6 shows how we analyzed the signal to see if
it is effective or not. On the map, we manually select and place the antennas.

Figure 4. 9: Coverage by C/(1+N) Level (UL)
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Service Area Analysis (DL) 0
I Bearer (1) >= 15 (64QAM 11/12)
5 . Bearer (DL) >= 14 (64QAM 5/6)
. Bearer (DL) >= 13 (64QAM 3/4)
Bearer (DL) >= 12 (64QAM 3/5)
Bearer (DL) >= 11 (64QAM 1/2)
Bearer (DL) >= 10 (64QAM 1/2)
. Bearer (DL) >= 9 (16QAM 3/5)
. Bearer (DL) >=8 (16QAM 1/2)
. Bearer (DL) >=7 (16QAM 1/3)
[ Bearer (DL) >= 6 (QPSK 3/5)
[ Bearer (DL) >= 5 (QPSK 1/2)
. Bearer (DL) >=4 (QPSK 1/3)
. Bearer (DL) >= 3 (QPSK 1/6)
2 . Bearer (DL) >=2 (QPSK 1/9)
1(QPSK1/12)

. Bearer (DL) >=

Service Area Analysis (UL) 0
B Bearer (UL) >= 15 (64QAM 11/12)
B Bearer (UL) >= 14 (64QAM5/6)
I Bearer (UL) >= 13 (64QAM 3/4)
Bearer (UL) >= 12 (64QAM 3/5)
s Bearer (UL) >= 11 (64QAM 112)
; Bearer (UL) >= 10 (64QAM 1/2)
* Bearer (UL) >= 9 (16QAM 3/5)
I Bearer (UL) >= 8 (16QAM 1/2)
I Bearer (UL) >= 7 (160AM 13)
I Bearer (UL) >= 6 (QPSK 3/5)
I Bearer (UL) >= 5 (QPSK 172
I Bearer (UL) >= 4 (QPSK 113
B Bearer (UL) >= 3 (QPSK 1/6
I Bearer (U1) >= 2 (QPSK 119
I Bearer (UU) >= 1 (@PSK 1/12)

)
)
)
)

Figure 4. 11: Service Area Analysis (UL)

An analysis of the service area is carried out to determine how much area will be covered by the
Antennas. What level of signal quality will be received by the consumer?
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Figure 4. 13: Coverage by Throughput (DL)
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Figure 4. 14: Coverage by Quality Indicator (DL)

Block error rate (BLER) is a quantitative measure of how well audio is retained in a compact disc
(CD) over a period of time. It is used to measure the error rate at the time of extracting data frames
from a CD or the in-sync or out-of-sync indication during radio link monitoring (RLM). Normal
BLER is 2% for an in-sync condition and 10% for an out-of-sync condition. The BLER is the ratio
of total erroneous blocks to that of total number of blocks received in a digital circuit [10].
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Figure 4. 15: Coverage by Quality Indicator (UL)

Coverage by Quality Indicator (DL) 0: As illustrated in Figure 4.3. 15, the signal quality is
effectively good throughout the target area. This was accomplished through the subsequent
addition of base stations performance of several coverage prediction.
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45.1 PERFORMANCE ANALYSIS OF THE PLANNED NETWORK

Here we put our pointer at X: 240626 and Y: 2641919 which is cover through the site 4, site 24,
site 33 and site 38. This pointer is like a consumer. That means which consumer are stayed within
this area they will get signal from all those site. To analyze the cell edge throughput scenario and
all other uplink and downlink parameters, the point analysis tool of Atoll site 2_ (0) was chosen
from the Dhaka map, along with a receiver. As shown the results of the point analysis were as
follows: The link budget scenario for another site 33_1 (0) from the point analysis tool is the same
as the one shown in Table 1. This one almost matches the link budget prepared and other values
obtained using link and system simulators.

Figure 4. 16: Using pointer

There are many types of propagation model. But in our measurements we use the propagation
model is Cost-Hata type. That’s why the profile graph give us the propagation type is Cost- Hata.
The profile graph gives cost-hata -106.6dBm.

Point Analysis
it Profile | sites_2 St B8 = A= RS
~106.6dBm (Cost-Hata) D:2,360m

m 06

36 |3
31 31
26/ 26
21 \ 21

= S W

\ AN

T T T T
500 1000 1500 2000 m

Figure 4. 17: Profile Graph
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Point Analysis

|& Reception  +{| Loads: (Cells table)

v Layer: (Al v
Terminal: |MIMO Terminal v
Service: | FTP Download v
Mobility: |50 km/h v

" RS i | = | &) =
dBm 140 -130 120 110 /RS
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Site38_1(0) | I s 45
Site33_1(0) 2150

Figure 4. 18: Reception Graph

Here, the graph shows that the consumer who are stayed in between site 4, site 24, site 33 and site
38 at that such position he will get good radio signal, downlink and uplink signal. That’s why in
the graphs radio signal, downlink and uplink signal shows the green mark.

Point Analysis
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Point Analysis

HEE Reception ‘ Loads: (Cells table)

v Layer. (All) v
Terminal:  MIMO Terminal 27
Service:  VoIP v
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Point Analysis
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Figure 4. 19: Reception Graph for Video Conferencing
X
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Figure 4. 20: Reception Graph for VolIP
X
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Figure 4. 21: Reception Graph for Web Browsing
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The above Figure 4.19; 4.20; 4.21 are the reception graph. Figure 4.19 Reception Graph for Video
Conferencing; Figure 4.20 Reception Graph for VolP; Figure 4.21 Reception Graph for Web
Browsing. For Video conferencing and Web Browsing the radio signal, downlink and uplink signal
are getting properly. But for VVoIP the downlink signal is not available.
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Figure 4. 22: Interference Graph

Point Analysis
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Table 4. 1: Details of Point Analysis

The Table above shows the Link budget and performance results Obtained from the Chosen sites
and receivers using point analysis tool. It can be seen that Site 4-2(0) has the lowest path loss of
159.19dB and the distance of 2,361m and the Receive ss power is -108.32. The bellow table gives
the total idea about the total performance about the planned point analysis area. From which site
the consumer will get the better signals for which purpose. From the table we can get the clear idea
that The Site4_2(0) provide the better signals than the others. The second one is Site24 1(0), the
3 one is Site33_3(0) and so on.

By analyzing the coverage prediction results for the eNodeB placement in relation to it is clear that
the intended network provides adequate coverage. Again, post-simulation analysis of the traffic
map reveals that subscribers mostly remain connected at both uplink (UL) and downlink (DL),
which is a very favorable indicator for the planned network. Performance study using the point
analysis tool reaffirms the proposed network's effectiveness.
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@ point Analysis

X: 240,979
¥:2,641.611

Figure 4. 23: Changing Pointer Position

Now, Here we put our pointer at X: 240,979 and Y: 2,641,611 before which was at X: 240626 and
Y: 2641919. It’s also cover through the site 4, site 24, site 33 and site 38.

Point Analysis x
it profile || sitea 2 MR S s IEErT
-116.27dBm (Cost-Hata) D:2,747m
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Figure 4. 24: Profile Graph
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Site38 20 W22
\

112339

Mobility: Site4_;(0)

Figure 4. 25: Reception Graph

Figure 4.25 shows that the consumer will not get the downlink and uplink signal. But the radio
signal is available.
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Point Analysis
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Figure 4. 26: Interference Graph
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4.6 CAPACITY PLANNING

The capacity planning is under the simulation result. Capacity analysis entails determining
demand and availability traffic while accounting for activity factor, overbooking factor, UL/DL
frame ratio, and other variables. Capacity planning is focused on ensuring that the network can
deliver high-quality services to the customer. Dhaka traffic simulation properties shown in
figure4.27; 4.28; 4.29; 4.30; Dhaka main road, Airport, Street, Secondary Road and Simulation
result shown in table 4.3.2; 4.3.3; 4.3.4; 4.3.5; 4.3.6; 4.3.7; 4.3.8;.

Figure 4. 27: Dhaka Main Road

The bellow table shows the indicator color circle. There are nine indicator circles. Each of the
color circles contains some value and also some legend. The greenish-colored circle value is
Connected DL+UL and the legend is Connected DL+UL. The red-colored circle value is for "No
Coverage and No Services' and the legend is for "No Coverage and No Services."

So Figure 4.27 Dhaka Main Road simulation, which covers the area covered by the antenna that
is showing the green color. But which areas are not getting covered through the antennas that show
the red circle color? Despite the fact that we use more antennas, they cover the majority of the
area. That’s why it shows the greenish.

Display
Display type: Field:
Discrete values ~ | | Connection Status ~
Walue Legend
a = Connected DL+UL Conmnnected DL+UL
=2 = Connected DL Connected DL
3 (] Connected UL Connected UL
< = Inactive Inactive
=3 = MNo Cowverage MNo Cowverage
(=] = MNo Service MNo Service
7 = Scheduler Saturation Scheduler Saturation
E=3 = Resource Saturation Resource Saturation
o = Backhaul Saturation Backhaul Saturation
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Total number of users trying to connect | Total number of connected users
Downlink: 2,810 Downlink: 2,476
3,940 Downlink + 3,431 Downlink +
Uplink: 308 (87.1%) Uplink: 254
Inactive: 131 Inactive: 110
Downlink: 1,819 Downlink: 1,592
- Users: Active Uplink: 208 Users: | Active Uplink: 189
Download 2,038 Downlink + 1,792 Downlink +
Uplink: 11 (87.9%) Uplink: 11
Inactive: 0 Inactive: 0
Downlink: 22 Downlink: 18
Uplink: 33 Uplink: 28
Video Users: 95 Active Downlink EL;JSers: Active | Downlink +
Conferencin ' ownlink + Uplink: 17
: Uplink: 21 (84.2%) P
Inactive: 19 Inactive: 17
Downlink: 149 Downlink: 127
Active Uplink: 198 Users: | Active Uplink: 169
VolP Users: Downlink + 614 Downlink +
734 Uplink: 275 (83.7%) Uplink: 225
) Inactive: 93
Inactive: 112
Downlink: 820 Downlink: 739
Active Uplink: 252 Users. Active Uplink: 205
Web Users: Downlink + 945 ' Downlink +
Browsing 1,073 Uplink: 1 (88.1%) Uplink: 1
Inactive:0 .
Inactive: 0

Table 4. 2: Dhaka Main Road simulation Result

This is the result of a traffic simulation on Dhaka's main road. The number of people seeking to
connect to this Dhaka main road and the number of users who have already connected are all listed
in the table below. It is necessary to determine how many are active and how many are dormant.
All of the following are indicated: FTP download, video conferencing, VolP, and web browsing.
Thus, according to the simulation outcome data table, 88.1 percent of people successfully connect
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to the network while web browsing. Following that, 87.9% of consumers successfully connect to
the network in order to download FTP files.

Figure 4. 28: Dhaka Airport Simulation

) Connection .
. Connection . Connection
Connection Success Rate Connection
. Success Rate . Success Rate
Site Success Rate Video Success Rate
(%) FTP Conferencing VolIP (%) W.Eb
Download (%) (%) Browsing (%)
Site23 93.23 94.57 100 93.88 90.32
Site3 92.05 93.75 85.71 82.46 95.74
Site30 95.6 97.84 100 94 92.31
Site36 100 100
Site37 80 80 100 66.67
Site38 93.9 96.04 75 92.31 92.45

Table 4. 3: Dhaka Airport Site Average Success%

The bellow table is the outcome of a traffic simulation at Dhaka International Airport. The number
of customers seeking to connect to this Dhaka Airport, as well as the number of consumers who
have actually connected, are all displayed in this table data. For the following purposes: FTP
download, video conferencing, VolP, and online surfing, how many are active and how many are
dormant is important to understand. As a result, according to the simulation outcome data table,
95.4 percent of persons are effectively connected to the network when downloading files over FTP.
In order to browse the internet efficiently, 92.8 percent of users establish a successful network

connection
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Total number of users trying to

Total number of connected

connect users
Downlink: 672 Downlink: 635
Users: Active: Upllnk-: 201 Users: | Active: Upllnk-: 186
990 Downlink  + | g9 Downlink +
Uplink: 78 Uplink: 70
Inactive: 39 Inactive: 35
Downlink: 414 Downlink: 393
ETP Users: Active Uplink: 64 Users: | Active Uplink: 63
Download | 481 Downlink ~ + | 499 Downlink +
Uplink: 3 (95.4%) Uplink: 3
Inactive: 0 Inactive: 0
Downlink: 6 Downlink: 6
Uplink: 9 Users: Uplink: 7
Video Users: 21 Active _ 19 Active | pownlink +
Conferencing | ¢ Downlink — + | (90.5%) Uplink: 2
Uplink: 2
Inactive: 4 Inactive: 4
Downlink: 43 Downlink: 39
Active Uplink: 47 Users: | Active Uplink: 44
VolP Users: Downlink ~ + | 179 Downlink +
198 Uplink: 73 (90.4%) Uplink: 65
_ Inactive: 31
Inactive: 35
Downlink: 209 Downlink: 197
Active Uplink: 81 Active Uplink: 72
Web Users: Downlink  + | Users: Downlink +
- ' Uplink: 0 269 Uplink: 0
Browsing 290 : (92.8%)
Inactive:
0 Inactive: 0

Table 4. 4: Dhaka Airport Simulation Result
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Figure 4. 29: Dhaka Street Simulation

People ran a traffic simulation on Dhaka Street to see how it would work. In this table, you can
see how many people are trying to connect to this Dhaka Street and how many people are already
connected to this Dhaka Street. How many people are using them for FTP downloads, video
conferencing, VolP, and web browsing, and how many aren't using them at all. So, the data table
from the simulation shows that 91.7 percent of people are able to connect to the network when
they download files through FTP. After that, 80.9 percent of people are able to connect to the VolP
network.
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Total number of users trying to connect

Total number of connected users

Downlink: .
88,008 Downlink: 57,082
Users: Active: Uplink: 21,380 g;%r& Active: | Uplink: 16,095
122,868 Downlink + (68.3%) Downlink +
Uplink: 9,186 Uplink: 7,024
Inactive: 4,294 Inactive: 3,723
Downlink: _
55,951 Downlink: 51,349
Users: Active Uplink: 7,274 Users: | Active | Uplink: 6,653
FTP Download : ] 58,257 ]
63,505 Downlink + (91.7%) Downlink +
Uplink: 280 Uplink: 255
Inactive: 0 Inactive: 0
Downlink: 665 Downlink: 404
Uplink: 700 Uplink: 502
Video Users: Active Sowntink i);%rls: Active | Downlink +
Conferencing | 2,784 ownlink + ’ Uplink: 383
Uplink: 710 (70.1%) P
Inactive: 709 Inactive: 662
Downlink: 5,261 Downlink: 4,137
Active Uplink: 5,255 Users: Active Uplink: 4,357
VolP Users: Downlink + 17,935 Downlink +
22,173 Uplink: 8,072 (80.9%) Uplink: 6,380
) Inactive: 3,061
Inactive: 3,585
Downlink: .
26,131 Downlink: 1,192
Active Uplink: 8,151 . Active Uplink: 4,583
. Users: Users:
Web Browsing | 5/ /06 Downlink + 5'7810 Downlink +
Uplink: 124 (16.8%) Uplink: 6
Inactive:0 )
Inactive: 0

Table 4. 5: Dhaka Street Simulation Result
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Peak RLC | Peak RLC _ Connectio | Connection Connection Connectio
_ Cumulated | Cumulated | Connection | n Success Success Success n Success

Site Throughpu | Throughpu | Success Rate FTP | Rate V|de(_) Rate VoIP Rate Web

t (DL) t (UL) Rate (%) Download | Conferenci (%) Browsing

(kbps) (kbps) (%) ng (%) (%)
Site12 | 1,920.30 1,194.61 | 75.22 87.04 87.5 74.42 55.22
Sitel3 | 11,257 17,671.10 | 63.97 92.2 46.85 75.64 5.85
Sitel4 | 186.7 32 71.42 75 0 100
Sitel5 | 11,524.40 | 24,487.40 | 66.02 91.69 59.49 77.5 10.94
Site2 | 2,046.82 253.17 70.14 64.52 100 66.67 77.78
Site22 | 6,556.07 | 7,930.34 | 73.45 95.01 93.65 88 20.47
Site23 | 10,645.10 | 17,530.80 | 66.99 87.99 77.78 81.56 16.98
Site24 | 2,873.62 1,530.17 91.7 92.78 87.5 86.49 93.65
Site25 | 1,752 245.93 88.09 86.36 100 85.71 90
Site26 | 25,752 16,237.40 | 81.6 98.17 96.97 96.68 42.23
Site28 | 4,780.73 | 4,692.69 | 65.04 85.96 89.74 73.02 16.38
Site3 17,370.80 | 20,264.50 | 77.36 97.1 92.71 96.12 24.25
Site30 | 9,580.62 16,966.50 | 64.5 84.68 73.08 73.4 21.54
Site31 | 20,797.90 | 39,023.60 | 77.72 99.26 90.95 97.13 24.59
Site36 | 13,099.10 | 21,261 70.87 92.68 77.12 87.74 20.66
Site37 | 10,350.30 | 10,457.10 | 63.19 89.96 51.08 79.67 4.36
Site38 | 8,126.09 | 20,358.20 | 75.67 96.05 90.91 93.96 26.04
Site39 | 6,641.55 |9,911.32 | 66.58 86.07 83.08 73.62 22.36
Sited | 2,884.74 120.4 88 79.31 100 100 100
Site40 | 5,625.42 3,394.06 73.18 90.25 86.67 77.54 41.55
Sited6 | 27,336.20 | 14,325.10 | 57.04 84.38 40.3 55.08 10.55
Site47 | 5,693.93 7,365.64 50.22 78.57 34.29 44.86 3.81
Site49 | 1,355.18 | 236.33 76.31 83.33 100 57.14 66.67
Site50 | 9,602.21 13,857.70 | 71.37 93.48 93.88 88.42 22.87
Site51 | 4,026.96 1,137.30 77.23 88.06 87.5 69.05 63.1

Table 4. 6: Dhaka Street Site Average Success%
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Figure 4. 30: Dhaka Secondary Road Simulation

The number of consumers attempting to connect to this Dhaka secondary road, as well as the
number of consumers who have actually connected, are all reflected in the statistics in this table.
For the following purposes: FTP download, video conferencing, VolP, and web surfing, how many
are active and how many are dormant is important to know. As a result, according to the simulation
outcome data table, 79.3 percent of persons are effectively connected to the network when
completing FTP downloads when using the Internet. Then, 76.7 percent of users are able to
successfully connect to the network in order to conduct web browsing.
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Total number of users trying to connect

Total number of connected users

Downlink: .
13.828 Downlink: 10,837
Users: Active: Uplink: 3,339 &Jjesris Active: | Uplink: 2,504
19,209 Downlink + (77.1%) Downlink +
Uplink: 1,367 Uplink: 976
Inactive: 675 Inactive: 498
Downlink: 8,823 Downlink: 6,991
Jsers: Uplink: 1,119 Uplink: 890
FTP 9,974 Active prnx: 2, Users: | Active prnk:
Download Downlink + 7,906 Downlink +
Uplink: 32 (79.3%) Uplink: 25
Inactive: 0 Inactive: 0
Downlink: 112 Downlink: 82
Uplink: 111 Uplink: 74
Video Users: 429 | ctive Downlink + ;Jlsgrs: Active
Conferencin Uplink: 85 Downlink +
J P (73.4%) Uplink: 64
Inactive: 121 Inactive: 95
Downlink: 824 Downlink: 599
VolIP gzzr;: Active Uplink: 835 Users: Active Uplink: 606
! Downlink + 2,476 Downlink +
Uplink: 1,226 (72%) Uplink: 868
Inactive: 554 Inactive: 403
Downlink: 4,069 Downlink: 3,165
Active Uplink: 1,274 Active Uplink: 934
_ Users: Users:
Web Browsing | 347 Downlink + 4,118 Downlink +
Uplink: 24 (76.7%) Uplink: 19
Inactive:0 .
Inactive: 0

Table 4. 7: Dhaka Secondary Road Simulation Result
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Peak RLC | Peak RLC Connection | Connection Connection Connection
] Cumulated | Cumulated | Connection | Success Success Rate Success Success
Site Throughput | Throughput | Success Rate FTP | Video Rate VolP Rate Web
DL UL Rate (% Download | Conferencin Browsin
g (%) g
(kbps) (kbps) (%) (%) ’ (%)
Site0 | 24,307.1 5,631.78 89 94.75 100 80.77 82.46
Sitel | 25,340.5 3,195.86 89.63 87.82 92.86 88.75 93.75
Sitel0 | 4,721.44 242.76 89.23 86.11 100 92.86 91.67
Sitell | 9,593.91 645.33 78.76 81.16 50 76.92 77.55
Sitel2 | 26,529.6 2,930.04 93.96 94.69 100 91.3 93.75
Sitel3 | 27.41 0 100 100
Sitel4 | 19,265.4 1,740.22 91.54 94.44 77.78 83.02 93.59
Sitel6 | 17,563.1 1,942.23 85.75 88.13 80 77.42 86
Sitel7 | 15,352 2,098.73 85.26 87.8 90 81.33 83.06
Sitel8 | 3,505.21 357.97 87.09 85.71 100 75 95.24
Sitel9 | 28,664.2 1,926.15 92.62 95.15 100 91.18 89
Site2 | 22,293.7 1,765.01 93.07 93.24 100 88.46 95.18
Site20 | 19,192.8 3,363 84.07 86.22 100 80.26 81.29
Site21 | 17,058.1 931.55 59.55 65.95 40 50 54.63
Site22 | 22,592.6 1,272.89 94.41 94.79 100 85.71 98.11
Site24 | 21,074.7 1,301.03 92.38 95.58 80 82.98 95.56
Site25 | 12,851 1,482.72 81.84 86.03 76.92 80.36 75.76
Site26 | 8,579.19 2,830.73 77.35 86.36 80 66.34 66.9
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Site27 | 17,975.6 2,471.83 88.33 90.24 63.64 89.39 86.78
Site28 | 1,076.5 61.36 88.88 90 100 75
Site29 | 21,273.8 2,460.54 94.02 95.85 87.5 85.48 95.9
Site3 | 9,563.21 659.41 88.18 90.77 100 80.95 87.5
Site30 | O 12.2 100 100

Site31 | 13,992.9 1,213.61 77.83 81.77 58.33 65.38 81.42
Site32 | 13,113.7 1,370.66 73.77 75.52 62.5 63.93 77.91
Site33 | 7,345.71 530.44 78.51 83.64 100 78.26 70
Site34 | 29,451.1 1,487.58 78.17 81.12 50 78.72 73.21
Site35 | 19,220.9 2,698.54 87.65 89.67 100 80.88 87.2
Site36 | 2,787.18 75.42 75 83.33 55.56 71.43
Site37 | 2,200.9 280 86.04 95.24 80 75
Site38 | 20,707.4 1,534.49 92.73 92.56 100 85.37 96.77
Site39 | 4,029.53 481.78 85.91 93.1 33.33 80 87.5
Site4 | 20,722 2,805.68 76.62 82.58 76.92 68.27 70.39
Site40 | 17,554.4 2,017.87 96.35 95.52 100 96.49 97.3
Site41 | 11,755.3 912.54 95.45 95.45 75 91.67 100
Sited42 | 22,205.3 1,928.6 69.64 68.64 60 72.88 70.37
Site43 | 21,374.2 1,515.31 87.85 88.96 80 77.27 92.65
Sited44 | 19,777.6 1,686.3 79.87 81.2 64.29 77.22 80.6
Site45 | 15,001.6 3,060.83 80.91 85.8 82.35 67.94 80.66
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Site46 | 15,832.4 1,282.96 73.38 71.88 100 76.92 72.73
Site47 | 16,220.5 1,787.54 70.19 74.68 50 64.36 67.72
Site48 | 4,669.75 423.71 93.05 93.94 93.33 91.67
Site49 | 26,542.8 1,090.4 93.98 93.62 100 92.59 94.74
Site5 | 9,686.34 671.64 88.42 89.06 50 85.71 93.75
Site50 | 6,906.78 847.45 96.77 97.78 100 94.44 96.3
Site51 | 30,672.2 4,865.1 95.72 95.3 100 95.8 96.32
Site52 | 13,990 1,496.14 88.61 89.63 100 87.8 86.36
Site53 | 26,006.6 1,748.44 92 94.81 75 93.22 87.01
Site54 | 32,902.2 2,087.42 91.55 91.59 93.33 90.41
Site55 | 1,885.39 140.2 68.42 75 100 33.33 66.67
Site56 | 14,918.7 621.04 89.7 91.55 100 77.78 94.44
Site57 | 10,124.6 546.52 89.81 98.18 100 76.19 83.33
Site58 | 26,618.8 2,349.55 94.32 97.14 100 90.74 90.72
Site59 | 21,904.6 2,786.15 94.32 96.04 81.82 92.94 93.33
Site6 | 4,547.43 231.38 91.93 93.33 100 87.5 91.3
Site60 | 19,533.7 2,326.02 93.87 94.12 100 88.46 96.3
Site61 | 8,437.03 350.7 98.27 96.43 100 100 100
Site62 | 407.79 0 53.84 42.86 100 60
Site63 | 7,430.95 462.54 80.59 84 0 75 80
Site64 | 8,069.74 488.35 85.58 86.44 100 81.25 84.38
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Site66 | 1,635.08 106.65 87.5 87.5 80 100
Site67 | 19,584.1 1,411.61 96.61 97.46 100 90.32 98.11
Site68 | 18,302.6 849.3 95.31 98.46 100 80.77 100
Site69 | 20,777.6 861.16 100 100 100 100
Site7 | 23,231.8 1,698.64 96.55 97.81 100 93.18 95.83
Site70 | 13,471.7 1,330.38 93.83 94.26 80 94.44 93.75
Site8 | 1,598.54 104.82 84.61 91.67 60 88.89
Site9 | 18,177.9 3,389.88 85.2 87.5 61.54 72.34 90.97

Table 4. 8: Dhaka Secondary Road Site Average Success %
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CHAPTER 5 OPTIMIZATION

Using the atoll software program version 3.3, the optimization was carried out completely
automatically. This program has numerous features that assist us in achieving our desired results.
The atoll is equipped with budgeting and optimization capabilities. Due to the fact that some of
these features are set as default, and we attempted to input our own figures, the results were less
than satisfactory and did not correspond to some actual current costs when compared to the number
of equipment and other resources used throughout the project, we did not include budgeting. The
tool also has the advantage of optimizing automatically, which means that it can give you with
information on how many antennas will be required to be installed in that particular region, as well
as the percentage of the work completed that has been optimized. In this approach, we targeted the
Dhaka airport and optimized the area around it, and we were successful in providing 95 percent
successive coverage of the entire area. It was determined that the reference signal received power
(RSRP) and the reference signal received quality (RSRQ) were used in the calculation (RSRQ). If
you look closely at the graph, you will notice that it has varied colors representing different signal
strengths in different areas ranging from -70db to -105db. Listed below are the outcomes of the
optimization process that we provided for you to review.

5.1 INPUT CRITERIA

For modern LTE networks, RSRP and RSRQ are important signal level and quality indicators.
When a mobile moves from cell to cell in a cellular network and performs cell selection/reselection
and handover, it must measure the signal strength/quality of neighboring cells. A UE inan LTE
network measures two parameters on the reference signal: RSRP (Reference Signal Received
Power) and RSRQ (Reference Signal Received Quality). Reference Signal Received Quality or
with abbreviated version RSRQ is quality of the received signal. Here the “received signal” is
reference signal (RSRP)

In the optimization input criteria we use the number of iterations is 100 and the resolution is 50m.
Our objectives for RSRP the used technology layer is 2110FDD (E-UTRA Band 1) the bandwidth
is -105 dBm and the target of coverage area is 90%. And for the RSRQ bandwidth is -15 dBm and
the target of coverage area is 85%.
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Input criteria

Number of iterations

Resolution

Total number of pixels in computation area
Calculation setting

Low quality improvement changes
Optimisation on zone

Maximum number of active sites:
Optimisation with Objectives:
Objective: LTE RSRP

Used technology layers

Used quality

Rules

Target

Objective: LTE RSRQ

Used technology layers

Used quality

Rules

Target

Context
Date

1D

ATL Project

5.2 STATISTICS

100

50m

514020

Default

Default

Computation (default)+Computation (default)
None

2110 FDD (E-UTRA Band 1)
LTE[RSRP]

2110 FDD (E-UTRA Band 1) RSRP = -105 dBm

Area coverage >= 90%

2110 FDD (E-UTRA Band 1)
LTE[RSRQ]
2110 FDD (E-UTRA Band 1) RSRQ > -15 dB

Area coverage >= 85%

2022-04-16 01:48:13
33020169
LTE (70NEW)AIL DOne

Table 5. 1: Input Criteria

The table shows that objectives for LTE RSRP coverage area of 90% is failed to achieve but the
objectives for LTE RSRQ coverage area for 85% is achieved. The improvement for LTE RSRQ

is 1.18%.

Duration of optimisation: 4 min 8.85 s

Objective LTE RSRP (Coverage >= 90.0%)

Initial

Final
Improvement
Objective

Objective LTE RSRQ (Coverage >= 85.0%)

Initial

Final
Improvement
Objective

Site Selection and Reconfiguration Statistics
Reconfiguration
Antenna Elec. Tilt
0 0

=< Hide Change Statistics

Detailed Zone Results
Objective: LTE RSRP
Zone

Computation (default)
Objective: LTE RSRQ
Zone

Computation (default)

Evaluation Zone
7.25%
8.48%
1.23%
FAILED

Evaluation Zone

84.29%
83.47%
1.18%
ACHIEVED
Azimuth Mech. Tilt Antenna Height Power
81 0 0
Initial Final
7.25% 8.48%
Initial Final
84.29% 85.47%

Table 5. 2: Statistics

36



5.3 DIFFERENT SECTORS

The various sectors output the results of our inputs such as site selection, total power, antenna
layout, and azimuth. Then, following optimization, we obtain this result, which is identical to the
initial and final values. There are several signaling colors available there, such as green for
reconfiguration, grey for TX addition, and pink for TX removal. The altering parameters are listed
in the table below.

General Statistics Sectors

Graph  Quality Change Details Commit

Table 5. 3: Different sectors Output

Cell/Tx Use Antenna Pattern Azimuth Mechanical Tilt LTE RSRP (%) LTE RSRQ (%)
Name | an|Azi|MTill  Initial Final Initial | Final [ Initial | Final | Initial Final Initial Final
Site0_1(0) |[/] [¥] [«/] 65deg 18dBi 65deg 18dBi O 0 0 3 2285 127.50 97.49 9529
Site0_2(0) |[v] [] [v] 65deg 13dBi 65deg 18dBi 120 140 0 3 6.84 906 90.92 94.05
Site0_3(0) |[v] [#]  [v] 65deg 18dBi 65deg 18dBi 240 240 0 4 9.54 i17.59 92.03 93.67
Site10_1(0) |[v] [/]| [«/] 65deg 18dBi &5deg 18dBi 0 0 0 o] 6.66 634 97.47 96.17
Site10_2(0) |[v] [*]  [v] ©65deg 18dBi &5deg 18dBi 120 120 0 3 8.05 11020 99.83 99.75
Site10_3(0) |[v] /] [« 65deg 18dBi 65deg 18dBi 240 240 0 0 6.50 649 97.63 98.00
Site11_1(0) |[v/] [v] [#] 65deg 18dBi 65deqg 18dBi 0 0 0 3 513 738 90.66 91.54
Site11_2(0) |[v] [] [»] 65deg 18dBi &5deg 18dBi 120 120 0 4 542 844 94.10 94.42
Site11_3(0) |[v] /] [v] 65deg 18dBi 65deg 18dBi 240 240 0 3 462 679 92.31 91.52
Site12_1(0) |[v/] [v]: [] 65deg 18dBi 65deqg 18dBi 0 0 0 3 4.28 693 87.26 87.68
Site12_2(0) |[v] [v] [v] 65deg 18dBi 65deg 18dBi 120 120 o 3 820 1045 96.67 95.88
Site12_3(0) |[v] /] [v] 65deg 18dBi 65deg 18dBi 240 240 0 3 763 1124 76.49 76.55
Site13_1(0) |[7] /]! [#] 65deg 18dBi 65deqg 18dBi 0 0 0 0 577 581 66.19 66.21
Site13_2(0) |[v] []| [v] 65deg 18dBi 65deg 18dBi 120 120 o 3 9.44 11255 85.97 84.62
Site13_3(0) |[v] ]  [v] 65deg 13dBi 65deg 18dBi 240 240 0 0 7.27 770 65.25 67.23
Site14_1(0) |[/] [/]: [#] 65deg 18dBi 65deg 18dBi 0 0 0 0 9.14 1920 99.08 99.02
Site14_2(0) |[v] [  [v] 65deg 18dBi 65deg 18dBi 120 120 0 0 659 659 95.03 95.00
Site14_3(0) |[v] [] [«] 65deg 13dBi 65deg 18dBi 240 240 0 0 8.44 844 96.11 96.11
Site15_1(0) |[v] [/]: [*] 65deg 18d8Bi i65deg 18dBi 0 0 0 3 777 10.65 7747 77.16
Site15_2(0) |[v] [«]| [«] 65deg 18dBi 65deg 18dBi 120 120 0 3 394 693 62.18 65.87
Site15_3(0) |[v] []: [v] 65deg 18dBi 65deg 18dBi 240 240 0 3 734 1133 66.31 7244
Site16_1(0) |[7] [/]: [#/] 65deg 18d8Bi 65deg 18dBi 0 0 0 o] 6.60 6.60 91.12 92.91
site16_2(0) |[v] [+/]: [»] 65deg 18dBi 65deg 18dBi 120 120 0 0 524 543 81.11 8257
Site16_3(0) |[v] [v]: [«] ©65deg 18dBi 65deg 18dBi 240 240 0 3 552 740 87.97 92.01
Site17_1(0) |[v/] [/]: [#/] 65deg 18d8Bi 65deg 18dBi 0 0 0 3 5.36 7.74 91.00 89.42
Site17_2(0) |[v] [+ [»] 65deg 18dBi 65deg 18dBi 120 120 0 3 420 727 92.59 93.01
Site17_3(0) |[v] [« [v] 65deg 18dBi 65deg 18dBi 240 240 o 3 475 731 87.68 89.35
Site18_1(0) |[v] /] [v] 65deg 18dBi 65deg 18dBi O 0 0 3 524 898 91.64 91.14
site18_2(0) |[v] [/]: [v] 65deg 18dBi 65deg 18dBi 120 120 0 4 397 636 88.95 8832
Site18 UM N R 7] (ASden 18dRi (ASden 18RI 240 240 2} a4 A0 1271 Q445 Q544
Legend: = Reconfiguration TX Added
Site19_1(0) |[v/] [v/]: [] :65deg 18dBi :65deg 18dBi 0 o] 0 0 946  19.09 92.94 92.57
Site19_2(0) |[v] [v] [v] 65deg 18dBi 65deg 18dBi 120 120 0 o 9.88 1079 99.45 99.67
Site19_3(0) |[v] []: [] :65deg 18dBi :65deg 18dBi 240 220 0 o 609 573 75.86 8374
Site1.1(0)  |[+] []: [] 65deg 18dBi 65deg 18dBi 0 o 0 3 2500 3448 99.25 97.52
Site1.2(0)  |[«] []: [] :65deg 18dBi :65deg 18dBi 120 120 0 o 611 623 78.90 7879
Site1.3(0)  |[v] []: [v] ‘65deg 18dBi :65deg 18dBi 240 240 0 o 1080 :9.57 93.68 93.16
Site20_1(0) |[v] [«]: [] i65deg 18dBi i65deg 18dBi O 0 0 0 1079 1169 95.98 98.12
Site20_2(0) |[] [«]! [/] i65deg 18dBi ‘65deg 18dBi 120 120 0 o 1344 [13.08 98.39 98.19
Site20_3(0) |[v/] [v]: [v] i65deg 18dBi :65deg 18dBi 240 260 0 o 823 i7.24 7270 8031
Site21_1(0) |[v/] [v/]: [/] :65deg 18dBi :65deg 18dBi O 20 0 0 598 546 77.71 82.89
Site21_2(0) |[v] [v] [v] 65deg 18dBi 65deg 18dBi 120 100 0 o 708 676 80.05 88.04
Site21_.3(0) |[v] [v] [v] :65deg 18dBi :65deg 18dBi 240 240 0 o 797 776 91.85 92.15
Site22 1(0) |[+] [¥]! [] ‘65deg 18dBi 65deg 18dBi O o] 0 0 9.51 10.09 82.08 83.13
Site22_2(0) |[v] []: [] :65deg 18dBi :65deg 18dBi 120 100 0 o 711 698 76.98 7895
Site22_3(0) |[v] []: [v] ‘65deg 18dBi :65deg 18dBi 240 240 0 o 8.59 868 97.33 97.57
Site23_1(0) |[v] [«]: [] i65deg 18dBi 65deg 18dBi O 0 0 0 721 692 77.52 75.40
site23_2(0) |[v] [«]! [»] 65deg 18dBi 65deg 18dBi 120 120 0 o 631 646 61.78 62.82
site23_3(0) |[v] [v]: [v] :65deg 18dBi :65deg 18dBi 240 240 0 o 559 554 69.86 69.81
Site24_1(0) |[«/] [/]: [/] :65deg 18dBi :65deg 18dBi 0 o] 0 0 75 7.21 79.24 79.26
site24_2(0) |[v] [v] [v] 65deg 18dBi :65deg 18dBi 120 120 0 3 1054 1426 93.48 96.40
Site24_3(0) |[v] [v] [v] 65deg 18dBi 65deg 18dBi 240 240 0 o 853 859 84.60 84.41
Site25_1(0) |[] [7]: [#] :65deg 18dBi :65deg 18dBi 0O o] 0 0 563 566 83.47 83.33
Site25_2(0) |[«] []: [] i65deg 18dBi :65deg 18dBi 120 120 0 3 729 11076 78.59 8333
Site25_3(0) |[v] []: [] :65deg 18dBi :65deg 18dBi 240 240 0 o 706 7.20 87.52 8839
Site26_1(0) |[v] [v]: [v] i65deg 18dBi 65deg 18dBi 0 0 0 3 658 1952 84.61 87.75
site26_2(0) |[v] [«]! [] i65deg 18dBi i65deg 18dBi 120 120 0 o 841 856 88.67 89.27
site26_3(0) |[] [«]! [/] (65deg 18dBi ‘65deg 18dBi 240 240 0 o 2226 12268 97.50 97.47
Site27 1y L2104 071 iAsden 1RdRi iASden 18dRI 0 n n n 1020 103285 CELE] CEYG]
Legend: Reconfiguration TX Added

TX Removed

TX Removed
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5.4 OBJECTIVE ACHIEVEMENT GRAPH

Our objectives was to obtain coverage the area of 90% for RSRP and 85 % for RSRQ. But we fail
to obtain that. The bellow Figure 5.1 is showing that;

General Statistics Sectors Graph Quality Change Details Commit

Graphs YA K
[Z] Objective Graph 4 Objectives 1
™| %% LTE RSRP|

1% LTE RSRQ

g
Herations

Figure 5. 1: Objective Achievement Graph

5.5 QUALITY OF SIGNAL LEVEL

General Statistics Sectors Graph Quality Change Details Commit

Predictions @ #¢ |[v] Show histogran

Comm

tatinn (dafaulh

= Objective Predictions
== LTE RSRP

) Improvement
== LTE RSRQ

O Status

) Improvement
&= Quality Predictions
=ELTE

) Signal Level

-(_) Signal Level Gain
~(RS C

(RS C Gain

(Z)RSRP

) RSRP Gain

()RS CINR
)RS CINR Gain
{)RSRQ
{)RSRQ Gain
) Overlap
-(_) Overlap Gain

Initial LTE RSRP Status Final LTE RSRP Status

% %

o0 28 Tz Wn EX] 55

Figure 5. 2: Quality of Signal Level of RSRP (Status)
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General Statistics Sectors

Predictions

Graph Quality Change Details Commit

@ x|

Show histogram

Comm

= Objective Predictions
/EILTE RSRP
(0) Status
g mprovement
121 LTE RSRQ
(O Status
() Improvement
= Quality Predictions
HEILTE
() Signal Level
(1 Signal Level Gain
-(JIRS C
TIRS C Gain
TIRSRP
_)RSRP Gain
-(_JRS CINR

ol
ol
ol

-(_IRS CINR Gain
~(_)RSRQ
(_'RSRQ Gain
(_rOverlap
(_yOverlap Gain

General Statistics Sectors

Predictions

tation (defauln

LTE RSRP Status Variation

Figure 5. 3: Quality of Signal Level of RSRP (Improvement)

Graph Quality Change Details Commit
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Figure 5. 4: Quality of Signal Level of RSRQ (status)
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General Statistics Sectors Graph Quality Change Details Commit

Predictions @

Show histogran For zone |Camm

& Objective Predictions
IELTE RSRP
i () Status
i (2 Improvement
=}E]LTE RSRQ
(2 Status

R mprovement]
& Quality Predictions
=EILTE
1 Signal Level
(1 Signal Level Gain
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-{_IRSRP
(RSRP Gain
-{_JRS CINR
(J)RS CINR Gain
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Figure 5. 5: Quality of Signal Level of RSRQ (Improvement)

General Statistics Sectors Graph Quality Change Details Commit
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Figure 5. 6: LTE Signal Level
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General Statistics Sectors Graph Quality Change Details Commit

Predictions

B

Show histogran For zone |e,

(defanly

& Objective Predictions
B LTERSRP
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{2 Tmprovement
SEILTERSRQ
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() Improvement
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HELTE

CIRS CINR
CJRS CINR Gain
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v
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R

Figure 5. 7: LTE Signal Level Gain
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General Statistics Sectors Graph
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o ¥

o 10 20 0 an &0 &0 70 80 a0 100
o, Changes

Chang Enable| Change Name (Site/Tx/Cell) Initial Final Quality o
eOrde| Type Improvement
1 v Azimuth Sited7_2 120.00 10000 444
2 [v] Azimuth Site21_1 0.00 20.00 861
3 [/] Azimuth Site29_3 24000 26000 1251
4 z Azimuth Site45_2 120.00 140.00 1639
5 [v] Azimuth Site20_3 24000 26000 2016
6 [/] Azimuth Site48_3 24000 26000 2386
7 z Azimuth Site21_2 120.00 100.00 2687
8 [/] Azimuth Sited6_2 12000 10000 2984
9 z Azimuth Site57_1 0.00 20.00 3280

10 [v] Azimuth Site32_3 24000 25500 3558

1 [/] Azimuth Site55_2 12000 14000 3644

12 z Azimuth Site8_1 0.00 340.00 36,54

13 ] M ical Ti:Site2_3 0.00 4.00 38.16

14 [/] Mechanical Ti:Site3_2 0.00 4.00 3940

15 [/] Mechanical Ti:Site18 3 0.00 4.00 4051

16 V] M ical Ti:Site2_2 0.00 3.00 4159

17 z Mechanical Ti:Site32_3 0.00 4.00 4266

18 [v] Mechanical TiSite17_2 0.00 3.00 4311

19 V] M ical Ti:Site3_3 0.00 4.00 4475
20 z Mechanical Ti:Site68_2 0.00 4.00 4577
21 [v] Mechanical Ti Site0_3 0.00 4.00 46.77
22 V] M ical Ti:Site2_1 0.00 4.00 4776
23 ] Mechanical TiiSite18_1 0.00 3.00 4873 N

Table 5. 4: Change Details
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As was seen above, we tried to do the optimization considering the whole Dhaka city map with
70 antennas but were unable to achieve our goal of target coverage area of 90% for the RSRP. So
for the optimization using the automatic cell planning tool of Atoll thus we decided to choose only
a specific zone or area, the Dhaka airport, to see if we could achieve an area coverage of 85-95
percent as shown in the figure below .As we adjust the parameter setting and run the optimization
we succeeded in achieving 95 percent area coverage for both the RSRP and the RSRQ as shown
below

5.6 OPTIMIZATION FOR DHAKA AIRPORT

Figure 5. 18: Dhaka Airport Simulation

As seen on the map of Dhaka digital map above, the area was covered by eight antennas. The
results of the optimization are depicted in the diagram below. Before adjusting some of the
parameter settings, the initial RSRP status shows the map as blue (Fail), indicating that the
percentage of coverage was not achieved. The desired target of 95% was met thanks to some
manipulation of the initial parameter settings, as evidenced by the map (green) on the final RSRP
status, indicating that the goal was met.

In the same vein, the result obtained from the optimization results of the Reference signal receive
quality RSRQ is shown below. The 95-percent area coverage of the received signal's (RSRQ)
quality was achieved. As discussed above with the maps, the figures are self-explanatory as seen
in Figure 4.20; 4.21; 4.22; 4.23.
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Resolution 30m

Total number of pixels in computation area 2608

Calculation setting High precision

Low quality improvement changes Default

Optimisation on zone Computation+Focus

Maximum number of active sites: None

Optimisation with Objectives:

Ohjective: LTE RSEP

Used technology layers 2110 FDD {E-UTEA Band 1)

Used quality LTE[RSEF]

Rules |2HG FDD (E-UTRA Band 1) BSRP = -105 dBm
Target Area coverage >=93%

Ohbjective: LTE RSEQ

Used technology layers 2110 FDD (E-UTEA Eand 1)

Used quality LTE[RSRQ]

Rules |JHG FDD (E-UTRA Band I) BSRQ = -15 dB
Target Area coverage >=93%

Table 5. 5: Input Criteria

General | Statistics | Sectors | Graph | Quality | Change Details | Commit

Predictions m % | [ show histogram For zone Computation v

& Objective Predictions

i _J Improvement
=-E] LTERSRY

") Status
") Improvement
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==L
1 signal Level
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- (_) Overlap
----- ") Overlap Gain

Initial LTE RSRP Status

A=233300
Y=2B377a0

Final LTE RSRP Status

Filter

42233500
A=257400  |y=2637750

Figure 5. 19: Quality of Dhaka Airport LTE RSRP (Status)
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Figure 5. 20: Quality of Dhaka Airport LTE RSRQ (Status)

Figure 5.20; 5.21 shows the initial and final RSRP and RSRQ status. There are three indicating
colors, such as the green color, which means success, blue means fail, and grey means filter. So
the initial LTE RSRP status for most of the area is blue, but the final LTE RSRP status is green.
Because the initial coverage area was so small, but our objective was to cover 95% of the area.
Though we achieved our objectives, the area is green, which means success.
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Figure 5. 21: Quality of LTE Signal Level
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This Figure 5.22 depicts the quality of the signal level at the Dhaka International Airport, as well
as the intensity of the signal level in a number of different places across the map.

General | Statistics | Sectors | Graph | Quality | Change Details | Commit
Cell/Tx Name Use Total Power (dBm) Antenna Pattern Azimuth
Pow| Ant. | Azi. | MTilt | Heigh | Sele Initial Final Initial Final Imitial
Site11_1(0) ] | [«] | [#] [] [ ] [#] 43.00 58.00 E5deg 18dEi OTilt 2 65deg 18dBi OTilt 2.0 0
Site11_2{0) [ | [w] | [+ ] [ ] [v] 43,00 58,00 65deg 18dEi OTilt 2 65deq 12dBi OTilt 2120 120
Site11_3(0) [ [w] | [ ] [ ] [v] 43,00 58,00 65deg 18dEi OTilt 2 65deqg 128dBi OTilt 2 240 240
Site12_1(0) [ | [w] | [+ ] [ ] [v] 14300 43.00 65deg 18dEi OTilt 2 65deqg 12dBi OTilt 20 [i]
Site12_2(0) [ [wf] | [ ] [ ] [v] 4300 58,00 65deqg 18dEi OTilt 2 65deq 18dBi OTilt 2120 120
Site12_3(0) [ | [ | [ ] [ ] [v] i43.00 43.00 65deqg 18dEi OTilt 2 65deq 18dBi OTilt 2 240 240
Site13_1(0) [ [wf] | [ ] [ ] [v] 4300 56.00 65deq 18dEi OTilt 2 65deq 12dBi OTilt 20 [i]
Site13_2{0) [] | [wf] | [w] ] [ ] [v] i43.00 43.00 65deg 18dEi OTilt 2 65deq 18dBi OTilt 2 120 120
Site13_3(0) (][] | [w] ] [ ] [w] 14300 43.00 65deg 18dEi OTilt 2 65deq 18dBi OTilt 2 240 240
Site14_1(0) [] | [wf] | [w] ] [ ] [v] 43,00 58,00 65deg 18dEi OTilt 2 65deq 18dBi OTilt 2.0 [1]
Site14_2{0) (] [w] | [w] ] [ ] [v] 43,00 58,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2120 120
site14_3(0) ] | [w] | [] ] [ ] [v] 143,00 43.00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2 240 240
Site15_1(0) 17 [w] [ ] [ ] [ ] 4300 43.00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 20 [1]
Site15_2(0) 17 [w] i [+ ] [ ] [ ] i43.00 43.00 65deq 18dBi OTilt 2 65deq 18dBi OTilt 2 120 120
Site15_3(0) 17 [w] | [w] ] [ ] [ ] 4300 43.00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2 230 240
Site16_1(0) [w] | [w] | [#] ] [ ] [w] i43.00 43.00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2.0 [1]
Site16_2(0) [w] | [w] | [#] [+] [ ] [v] 4300 43,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2120 120
Site16_3(0) [w] | [w] | [ [+] [ ] [v] 4300 58,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2 230 240
Site5_1(0) [w] | [w] | [#] [+] [ ] [v] i43.00 43,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 20 [1]
Site5_2(0) [w] | [w] | [#] [+] [ ] [v] 4300 43,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2 120 120
Site5_3(0) (] | [w] | [#] [+] [ ] [v] 4300 43,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 2 230 240
Site6_1(0) [w] | [w] | [#] [+] [ ] [v] 43,00 58,00 65deg 18dBi OTilt 2 65deq 18dBi OTilt 20 [1]
Siteg 2(0] [ [ [ [ [ 1 [ i43.00 43.00 65deq 18dEBi OTilt 2 65deqg 18dEi OTilt 21120 120
<
Legend: Reconfiguration T Added TX Removed

Table 5. 6: Different sectors output table including (cell, total power, antenna pattern, and
azimuth)

This Table 7.4.4 shows what we have given input like this (selecting site, total power, antenna
pattern, and azimuth). Then, after optimization, we get this result. This shows the initial and final
values.

General | Statistics | 5ectors | Graph | Quality = Change Details | Commit
Cell/Tx Name An_tfnna Height {m) Sector Selection _ LTE RSRP (3t) _ LTE RSRQ (36) ~
Initial Final Initial Final Initial Final Initial Final
Site11_1[0) 30,00 30.00 [¥] [W] 2.66 97.43 60,11 98.53
Site11_2(0) 30,00 30.00 [¥] (W] 3.76 97.00 99.25 100.00
Site11_3(0) 30,00 30,00 [+] [+] 3,20 99,00 5,60 97.00
Site12_1(0) 30,00 30.00 [v] (W] 26.09 57.14 30.43 28.57
Sitel12_2(0) 30,00 30.00 | o] 5.50 98.56 53,72 94,24
Site12_3{0) 30.00 30.00 [] (W] 9,84 100.00 37.70 50.00
Site13_1(0) 30,00 30.00 | ™ 5.22 96.53 99,25 100.00
Site13_2(0) 30.00 30.00 [] (W] 43,438 83.33 73.91 83.33
Site13_3(0) 30,00 30.00 [+] (W] 18.89 778 62,22 22,22
Site14_1(0) 30.00 30.00 v o] 3.43 99,55 54.36 90.05
Site14_2(0) 30,00 30.00 [¥] (W] 4,25 98.08 95.09 99,52
Site14_3(0) 30,00 30.00 | o] 3,94 100,00 41,73 100,00
Site15_1(0) 30.00 30.00 [v] (W] 12.50 0.00 62.50 0.00
Site15_2(0) 30,00 30.00 | | 15.79 100,00 63,16 100.00
Site15_3{0) 30.00 30.00 [] (W] 7.59 100.00 11.39 50.00
Site16_1(0) 30,00 30.00 [] (W] 12.24 60,00 89.80 100.00
site16_2[0) 30,00 30.00 o] o] 100.00 100.00 100.00 50,00
Site16_3{0) 30,00 30.00 [¥] (W] 11.76 92,71 100.00 97.92
Site5_1(0) 30,00 30.00 | o] 15.00 33.33 47,50 33.33
Site5_2(0) 30,00 30.00 [v] (W] 5.15 75.00 52.58 100.00
Site5_3(0) 30,00 30.00 4 I 30,00 100,00 100,00 100,00
Site6_1(0) 30.00 30.00 [] (W] 6.62 95.98 100.00 100.00
Site6 2(0) 30,00 30.00 [+ [+ 3.13 100,00 56,28 100.00
<
Legend: Reconfiguration TX Added T¥ Removed

Table 5. 7: Different sectors output table including (cell, antenna height, Ite rsrp%, Ite rsrq%)
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This Table 7.4.5 shows what we have given input like this (selecting site, antenna height, LTE
RSRP%, LTE RSRQ %), then after optimization, we get this result. This shows the initial and

final values.

General | Statistics | Sectors | Graph

‘Quality | Change Details | Commit

Graphs
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_____________________________
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21 24 27

Help

Figure 5. 22: Objectives Achieved by Graph

The figure below depicts the total achievement of the calculated area or zone's reference signal
received power (RSRP) and reference signal received quality (RSRQ).

Duration of optimisation: 9.19 s

Objective LTE RSRP (Coverage >= 95.0%)

Initial

Final
Improvement
Objective

Objective LTE RSRQ (Coverage >= 95.0%)

Initial

Final
Improvement
Objective

Evaluation Zone
5.79%
95.44%
89.65%
ACHIEVED

Evaluvation Zone
86.66%
95.63%
8.97%
ACHIEVED

Table 5. 8: Objective achieved by coverage area
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With a 95% focus and predicted computation, the objective is to calculate the reference signal
received power (RSRP) and reference signal received quality (RSRQ) of a desired area or zone, as
seen in the figure below.

Detailed Zone Results

Ohjective: LTE RSRP

Zons Initial Final
Forus 0.74% 03.29%
Computation 1% 03.16%
Ohjective: LTERSRQ

Zons Initial Final
Forus 39.76% 03.14%
Computation 39.83% 03.13%

Table 5. 9: Detailed zone result

This is 7.4.8 table. The objective is to calculate the reference signal received power (RSRP) and
reference signal received quality (RSRQ) of a desired area or zone and expect to generate a result
of 95% focus and computation.

52



CONCLUSION

The study's ultimate goals are to introduce relevant LTE technologies, define basic models for
signal propagation planning, and predict coverage and regarding network count. The guidelines
presented may aid in the creation of various radio network planning tools (RNP). The coverage
and capacity study results were employed in the nominal and detailed radio planning stages by
Atoll, which used the Dhaka digital map as input. On a digitized map of Dhaka, Atoll simulations
involving both coverage projections and traffic simulations were done in detail. The point analysis
tool was used to evaluate performance once more. For early network implementation, only a small
number of customers are taken into account for calculating coverage and capacity. As a result,
future capacity expansion remains a challenge. However, for the heavily populated South Asian
city of Dhaka, it can still be regarded a conventional radio planning platform.
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