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The increase in demand for fast and reliable internet is why businesses 

are now depending on Fiber-to-the-Home (FTTH) technology.  This work 

focuses on the implementation of modern fiber optic networks at Fiber 

World Communication Pvt. Ltd. (FWCPL) in Nepal.  At this time, it 

considers both their practical and technological issues.  A well-designed 

and flexible FTTH plan is prepared by the study, Google Earth for 

mapping, Dalo radius for user authentication, and Cacti for monitoring 

its performance. The use of both instruction and experimentation to 

handle matters such as network improvement, reducing costly 

resources, and improving service for customers.  Since this study 

highlights FWCPL’s path, it gives suggestions that other enterprises can 

apply despite resource limits.  Design mistakes like cramping networks 

or inaccurately measuring distances are discussed to reflect common 

issues. 
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1 INTRODUCTION 

The digital economy is much stronger because of the telecom sector’s 

ability to provide fast communication, exchange data, and connect 

people for all types of use. The sharp rise in digital services in Nepal 

means a faster internet and better protection are now needed (Pandey 

& Regmi, 2017). Many experts predict that FTTH will become the most 

popular internet access method in the near future due to its lightning-

fast connections, capacity to handle massive volumes of data, and 

nearly nonexistent latency (Zhou et al., 2017). Fiber World 

Communication Pvt. Ltd. (FWCPL), a top telecom company in Nepal, is 

changing to FTTH so it can offer better services, follow new trends in the 

internet, and remain competitive. 

When adopting FTTH, it’s necessary to plan the project well, create new 

infrastructure, and verify that it will work with old systems. Moving from 

copper cables or basic wireless systems to fiber means overcoming high 

costs, updating technology, and managing how things are carried out 

daily (Butt et al., 2015). Installing fiber lines, using the security and 

control technologies available today, building systems that can expand 

in the future, and confirming the new network is compatible with 

customers’ devices. 

The thesis outlines the process FWCPL used to plan and construct its 

FTTH network, as well as details about designing, installing, and 

connecting to existing infrastructure. In addition, it takes on issues such 

as maintaining top service while changing, ensuring customers are 

satisfied, and avoiding any disturbances. The research includes specific 

strategies that make it easier for the company to adopt fiber internet. 

After examining both the positives and negatives of FTTH, the thesis 

creates strategies for FWCPL to upgrade its internet services sustainably 

at a low cost. 
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1.1 Rationale 

At present, Nepal needs to upgrade its network infrastructure. With 

digital activities increasing these days, the outdated copper line and 

sparse wireless network system are unable to manage everything. When 

we want to stream videos, game online, or use cloud services, the 

current setup’s unstable connections make it hard to do so. Many people 

often face delays in video calls, slow movement of files online, and lag 

when playing games. This gap shows how quickly we need a better 

answer, and FTTH has been proven to be the best solution available. 

Fiber-optic cables, which are used in FTTH, transfer electromagnetic 

(EM) light signals to carry data.  The amount of information transferred 

over time is defined by the bit rate at which the data is transmitted, 

which is measured in bits per second (bps) (Rashed, 2011).  Regardless 

of bit rate, the electromagnetic signal itself moves through the fiber at 

almost the speed of light, or kilometers per second (km/s), up to gigabits 

each second, which traditional copper cables cannot do. This helps you 

download much quicker, reduces lag times (important for gamers and 

those on video calls), and allows your network to handle 8K streaming 

and smart homes in the future. 

 
This transition to FTTH in Nepal is mainly being led by FWCPL. They hope 

to connect homes and businesses as more people seek strong, 

dependable, high-speed broadband connections. The rise in the number 

of connected devices puts pressure on today’s networks. With FTTH, 

these connected devices perform well, and Nepal is ready for upcoming 

technology advancements. On the other hand, changing to FTTH doesn’t 

happen overnight. Planning the network’s fiber lines, deciding where to 

put equipment, and assigning bandwidth can handle a growing number 

of users and more data as time goes on. Another challenge is 

installation, which is not easy in Nepal’s mixed landscape, as both hills 

and cities offer different obstacles (Khatiwoda & Dawadi, 2021). Google 

Earth is one way to create efficient maps and estimate expenses; 
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however, in order to provide perfect service, FTTH equipment must be 

configured precisely. 

 

Using FTTH along with the previous systems brings new challenges. 

FWCPL has to guarantee a smooth transition so that existing users do 

not experience interruptions, even if that calls for temporary use of both 

existing and new connection types. Protecting data is very important, 

too. Blocking unauthorized access, protecting information, and 

enhancing privacy are all responsibilities of a network and its security 

tools (George et al., 2023). DaloRadius is used to handle logins and fees, 

while Cacti monitors and detects issues in network performance.  

 

Understanding your customers and their needs makes a difference. By 

asking users through surveys, we discover what matters most, like how 

fast they need the site to be and how much they are willing to spend 

(Naeem et al., 2020). Reviewing data usage patterns gives FWCPL the 

chance to increase network speed at popular times and help more users. 

Looking at competitors can show your company how to make their 

services unique by focusing on quality support or offering various service 

combos. By focusing on these factors, FWCPL hopes to provide trusted 

services to its current customers, encourage new ones to join with faster 

internet, and support Nepal’s digital economy by helping businesses 

succeed. 

 

1.2 Aim and Objectives 

This project's goal is to evaluate Fiber World Communication Pvt. Ltd.'s 

Planning and Deployment of FTTH technology. Developing a clear plan 

for utilizing FTTH to raise customer happiness, improve the level of 

service, and streamline operations is the core idea. By addressing both 

technical and strategic aspects, the project will help the business figure 

out how to seamlessly integrate FTTH with its current systems while 

overcoming any issues that may arise. 
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Key Objectives: 
- Create a Flexible Network Configuration: Create a FTTH 

network that can accommodate current needs and readily grow in 

the future. Prioritize giving users quick, safe connections with 

minimal delays (Adiati et al., 2022). 

 

- Implement Customer Management Systems: Provide 

cutting-edge platforms for billing and customer service, such as 

DaloRadius, for managing user accounts. 

 

- Network Security: Use techniques like firewalls, data 

encryption, and secure routing to protect the network and data 

from clients. 

 

- Install and Test the Network: Set up actual fiber cables, 

routers, and equipment (such as OLTs and ONTs) in order to 

install and test the network. To verify the network design's 

functionality.  

 

- Exchange Advice and Lessons: Record any technical, financial, 

or operational difficulties encountered throughout the planning 

process and provide solutions to improve FTTH initiatives in the 

future. 
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2 FTTH TECHNOLOGY  

This chapter explains in detail the main technologies needed for building 

the FTTH system at FWCPL. The project uses  GPON, which is recognized 

as the best choice for delivering high-speed broadband access. The 

purpose of this chapter is to outline how GPON is built and works, explain 

its positive aspects compared to copper-based technologies, and 

compare GPON to the ADSL network FWCPL currently uses. 

2.1 Optical Fiber Structure and Electromagnetic Immunity 

 
Figure 1: Structure of Fiber Optic 

 
In the structure of fiber optic, Figure 1, we can see how the structure is 

made in layers. At the center, there is a glass core. This is the most 

important part where the light signals pass through. The glass core is 

very tiny, but it carries a large amount of data using light. Around this 

core, there is another layer called glass cladding. This cladding keeps 

the light inside the core by reflecting it back, kind of like a mirror, so the 
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signal don't escape. Then, outside of the cladding, there is a plastic 

buffer. This part helps to protect the inner glass parts from small 

damage or moisture. At the very outside, we have the outer jacket. This 

is a strong cover made from plastic or other material that gives strength 

and protection to the cable. It saves the fiber from dust, water, or people 

stepping on it by mistake. Together, these layers make the fiber cable 

very useful and safe for carrying fast internet or data over long 

distances. 

 

Copper wires can be affected by Electromagnetic Interference (EMI), 

and their signals weaken as they move over distance (Wetherhold & 

McManaman, 2005), but optical fibers are safe from electromagnetic 

disturbances since they allow the signal to travel by light pulses (Gage 

et al., 1984). As a result, fiber optic cables provide more stable data, 

less chance of signals disappearing, and better transmission quality 

when data is sent long distances. Because of these features, optical fiber 

offers greater reliability and security with modern communication 

systems (Fok et al., 2011). 

 

A lot of GPON users are satisfied because their internet connections are 

much faster and more reliable (Marmur & Shraga, 2004). In addition, 

fiber optic technology means the networks are more dependable and 

easier to maintain, making them less expensive over time (Agboje et 

al., 2017). To meet the needs for better and faster internet, FWCPL must 

adopt the GPON technology and leave behind copper-based ADSL. 

2.2  Passive Optical Network (PON) Structure 

A PON distributes optical waves from a central source to multiple 

locations by means of passive splitters and with no electronic 

components in the wires between them. The most important elements 

in a GPON system are: 
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- Fiber Optic Cable: Fibre optic technology is used in FTTH and 

offers both greater speed and a more reliable service than 

wireless, DSL, and standard copper-based internet setups. Data 

is transmitted via optical signals on these cables, which ensures 

data transfer happens very quickly and efficiently with little 

possible interference. 

 

Most networks in buildings use either single-mode or multi-mode 

fiber optic cables. Multi-mode fiber optic cables are often used for 

communication within a building or on a campus, because the 

light signals inside them can use various paths or modes. Short-

range systems are good value, but they do not work well for far-

distance transmission because the signals can become distorted 

over time. 

 

- Optical Line Terminals (OLTs): At a service provider’s central 

office or data center, OLTs control the process by which data 

moves between users’ homes and the internet. The routers are 

the final point in the service provider’s network, where data 

traveling through fiber optics is received, processed, and 

circulated. An important thing the OLT does is to take the input 

signal and break it into several smaller streams, which makes it 

possible for several subscribers to access the network at the same 

time. As a result, Internet users benefit from both saving 

bandwidth and maintaining fast service. FTTH networks use OLTs 

to control lots of data and support steadfast connections between 

end-users and internet companies. 

 

- Optical Network Terminals (ONTs): ONTs, which are 

shorthand for Optical Network Terminals, are placed on 

customers’ premises to transmit data between the fiber network 

and their electronics. They take high-speed optical data from the 

OLT and turn it into an electrical form. This is important since 
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these devices, including desktop computers, laptops, 

smartphones, and smart TVs, are built to use electronic signals, 

not optical ones. With the ONT’s help, end-users can easily use 

the internet for streaming movies, video chats, online calls, and 

different digital applications. 

 

The ITU-T G series of Recommendations (G.984 series) is the one in 

which the GPON standard that defines download speeds of 2.5 Gbps and 

upload speeds of 1.25 Gbps is primarily defined(Abdellaoui et al., 2021). 

Thus, these speeds are covered in more detail in ITU-T G.984.2, which 

details the physical media dependent (PMD) layer specification for the 

Gigabit-capable passive optical networks (GPON), and these speeds are 

shared between many users. A GPON network’s long-range ability (up 

to 20 kilometers) supports its use in both cities and semi-urban areas. 

The fact that there are no active components in the field greatly reduces 

what it costs to maintain the system and use energy (Gilfedder, 2006). 

 

 
Figure 2: PON Structure (“Passive Optical Network,” 2025). 
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Figure 2 represents the design of a Passive Optical Network (PON). Two 

optical fibers take downstream signals from the Optical Line Terminal 

(OLT) and then send these downstream signals to several Optical 

Network Terminations (ONTs) at the customer premises by using 

passive optical splitters. The key of the figure states that the OLT 

simultaneously sends different types of data: unicast (A, B, C, D), which 

is data or voice destined for a specific customer, and multicast or 

broadcast data (V) to deliver the video content of several customers. 

The relevant optical signals for its specific subscriber it received and 

converted.  

 

Although Time-Division Multiple Access (TDMA) is indeed used as 

technology for upstream traffic coordination from Optical Network 

Terminals (ONTs) to the Optical Line Terminal (OLT) in order to allow 

multiple users to share the same fiber without collision, taking into 

consideration the fact of high-speed data throughput over long distances 

(up to 20 Km), the feasibility of this is considered to be critically 

dependent on optic fiber link budget calculations. The calculations for 

these are important to the network design to ensure the transmitted 

optical power is adequate enough to reach the receiver with sufficient 

optical strength to preserve signal quality and bit error rate targets. In 

other words, the link budget accounts for all anticipated losses to power, 

due to such factors as fiber attenuation, connectors, splices, and passive 

optical splitters, and therefore determines the longest attainable 

distance where reliable data transmission is possible at a given level of 

performance (Nowak & Murphy, 2005). Thus, this meticulous calculation 

ensures the integrity and quality of high-speed data services over the 

entire PON infrastructure. 
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2.3 Wavelength Division Multiplexing (WDM) 

The use of Wavelength Division Multiplexing (WDM) in GPON allows 

multiple signals to be sent on the same fiber in different directions (Gu-

tierrez et al., 2010). Separate data streams are sent over different 

wavelengths of light. Most commonly, the downstream wavelength is 

about 1490 nm, and the upstream wavelength is about 1310 nm. 

Reserving an additional wavelength, such as 1550 nm, enables analog 

or RF video communication. 

 

By enabling bidirectional communication without signal collision or 

interference, WDM improves the optical network's efficiency (Yeh et al., 

2019). WDM maintains a safe and effective connection by making sure 

each ONU receives the intended data stream at the optical splitter point. 

2.4 Existing Copper-Based ADSL Network at FWCPL 

Presently, the FWCPL network relies on ADSL technology, which delivers 

the internet using older copper telephone lines. The maximum speeds 

you can expect from ADSL for downloading are approximately 24 Mbps, 

and for uploading are about 3.5 Mbps, when all things are working 

smoothly. ADSL faces major problems when used far from the central 

office, as it gets disrupted by electromagnetic radiation and can cause 

more latency, jitter, and packet loss (Abdullah et al., 2009). In addition, 

ADSL networks require higher maintenance costs because the copper 

wires are old and damaged easily by moisture (Lee & Lee, 2003), 

electricity, or damage to the wires. 

 

Table 1 below summarizes the key technical and economic differences 

between ADSL and GPON technologies (Oboyerulu & Felix, 2016): 

 

 



16 

 

Table 1: Technical and Economic Comparison: ADSL vs. GPON. 

Parameter ADSL(Copper Network) gPON (Fiber Network) 
Downstream Speed Up to 24 Mbps Up to 2.5 Gbps 
Upstream Speed Up to 3.5 Mbps Up to 1.25 Gbps 
Maximum Coverage < 5 km Up to 20 km 
Electromagnetic 
Immunity 

Low High (immune) 

Latency and Jitter High Very Low 
Maintenance Cost High (Frequent issue) Low (minimal upkeep) 
User Density Support Low to Medium High (1:32 or more per 

splitter) 
Customer Satisfaction Moderate High 
Long-term Viability Limited Future-ready and 

scalable 
 

It points out that users get faster internet, wider areas of coverage, 

enhanced dependability, and lower service costs (Arévalo et al., 2017). 

A fiber-based service is better prepared for the future because it is more 

effective for many users and improves customer satisfaction. 
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3 METHODOLOGY  

In this study, how Fiber World Communication Pvt. Ltd.(FWCPL) 

implemented FTTH technology in Nepal is thoroughly discussed in this 

chapter. Because FTTH is complex and consists of technical, financial, 

and customer aspects, a robust combination of research methods was 

applied to understand it fully. The specified framework was created to 

focus on examining FWCPL’s FTTH strategy, finding the main issues, and 

creating a solid plan for increasing customer satisfaction, reducing 

problems, and streamlining operations. The chapter describes what 

research approach was used, how data was gathered and analyzed, the 

factors limiting the study, and the ethical aspects involved in each stage 

of this study. 

3.1 Design Of FTTH Technology 

This study used explanatory studies to explore in detail the views of 

customers on FTTH technology, its effect on companies, and how 

customers use it. This type of method helps reveal reasons, motivations, 

and the processes that create certain observed results. The main aim 

was to analyze what shapes the acceptance of FTTH and to see how it 

affects customers. 

 

The topic was studied using both data and company experiences. To 

identify trends, costs, the rate at which people use different products, 

and the financial impact were all investigated by analyzing the numbers. 

Interviews were conducted both with selected users and with FTTH 

experts to understand their opinions on user satisfaction and adopting 

FTTH. 
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3.2 Configuring the Approach to Collecting Data 

This study applied a range of methods to gather and analyze the data 

using several approaches. Because the study used a mixed-methods 

approach, different types of data were both collected and analyzed. 

Mixing data about adoption, financial costs, trouble with installation, and 

satisfaction with the technology gave a clearer picture of internet options 

through foot access. 

 

3.2.1 Quantitative Data Collection 

The study used official documents, company reports, and academic 

papers to obtain recent information on the costs, use, and financial 

effects of FTTH technology. Several key topics were the focus of the data 

used. 

 

- Cost of Deployment: The analysis included all of the costs 

connected to FTTH rollout, including registration, maintenance, 

and buying equipment. The study also examined whether rural or 

urban locations cost more to cover with mobile networks. 

 

- Adoption Levels: The analysis measured the level of FTTH 

adoption in homes and businesses from one part of a region to 

another. 

 

- Economic Changes: Research was conducted to find out how 

adopting FTTH influences economic expansion, improved work 

output, and broadened broadband availability in places where 

FTTH services exist. 

 

- Customer Satisfaction: The study looked at many things that 

play into satisfaction, including how good the network works, how 

fast it is, and how organized the customer service is, based on 

prior surveys and research. 
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Having both descriptive and inferential statistical tools at hand, the 

analysis was carried out. Instead of focusing on every individual number, 

the standard deviation, mean, and median were examined to show the 

primary patterns. In a specific instance, the study examined how the 

percentage of households with FTTH relates to changes in GDP growth 

or the level of broadband adoption. 

 

3.2.2 Qualitative Data Collection and Relationship to Results 

The study included semi-structured interviews, allowing for a detailed 

account of the experiences. The participants in the study were 5 

specialists from FWCPL (e.g., project managers, technical leads) and 10 

FTTH users. Those selected for the study were identified using purposive 

sampling to discover information on strategy, challenges, and how 

things are done operationally. In order to learn about their day-to-day 

use, satisfaction with the services, and any issues they face, people 

using FTTH were chosen. 

 

Interviews that usually took 20 minutes each were guided by open-

ended questions chosen to match the study aims and the type of 

qualitative data to be gathered. Key areas were used to organize these 

questions. 

 

- FTTH Implementation Processes: Questions focus on FWCPL’s 

planning, carrying out in phases, and the resources applied to 

each project. 

 

- Network Infrastructure and Issues: Covering topics on 

network setup, ensuring equipment lasts, and dealing with 

different problems. 
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- Customer Experience and Satisfaction: People are concerned 

about the dependability of their internet connection, the service 

itself, having installation completed, support from customer care, 

and whether their total experience meets expectations. 

 

- Popularity and Prospects: Opinions on whether FTTH can 

compete effectively and how it might affect Nepalese society and 

the economy. 

 

The relationship was built by drawing themes from the quantitative and 

qualitative data using thematic analysis. The process was to go through 

the transcripts several times, find similar ideas, phrases, and concepts, 

and arrange these into general themes. Examples where people 

described their issues with slow installation or sluggish support helped 

the category of Challenges in Service Delivery shape the highly 

consistent trend found in customer satisfaction. Also, constant guidance 

from experts on the cost-effectiveness of fiber deployment supported 

the conclusion about Financial Viability. NVivo helped keep the process 

organized and clear from the collection of raw interview data to the 

production of qualitative results. 

 

3.2.3 Data Validation through Triangulation 

A triangulation method was included to ensure the conclusions were 

trustworthy, made possible because the study involved both qualitative 

and quantitative approaches. To do this, various data from different 

sources and research methods, such as the costs of FTTH and user 

responses from interviews, were used. When results were compared and 

validated from many different sources, the study found important 

common trends and made its conclusions stronger. 

 

Going further than cross-checking data, triangulation also revealed more 

about the underlying reasons for the findings. Though it appears that 
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rolling out FTTH costs more in rural areas, speaking with local residents 

provided an answer—either rural areas are not densely populated, or 

they do not have the needed infrastructure. Because of these two 

perspectives, the findings were understood better and more accurately. 

 

3.2.4 Analysis Techniques 

In this study, numerical data were analyzed using descriptive statistics 

and correlation analysis. The investigators carried out a correlation 

analysis to see if there was a relationship between GDP growth and 

access to broadband. A thematic coding method was used to study 

customer experiences, as well as issues, advantages, and satisfaction 

with FTTH. An additional manual analysis was done on the data to 

confirm the results of the software approach. 
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4 CONCEPTUAL FRAMEWORK/DEPLOYMENT 

This Chapter thoroughly explains the basic ideas and real-world use of 

FTTH technology. It seeks to show how elements such as technology, 

investment, and user experiences join forces in organizing, developing, 

and optimizing FTTH networks. Studying these areas together allows us 

to learn what influences the spread and growth of FTTH technology. 

 

The deployment section focuses on the practical implementation of 

theoretical frameworks in much of the deployment section. This phase 

carries out detailing of how an FTTH network can be architected; how it 

can be constructed and made operational in practice. Furthermore, it 

facilitates a better understanding of the complex processes, such as 

aspects taken into consideration and costs associated with having 

functional FTTH infrastructures, thereby aiding in more realistic 

judgment in terms of feasibility and more strategic applicability of this 

study. 

4.1 Economic Considerations  

FTTH technology costs money initially to set up and has benefits for 

those who use it and those who provide the service. Setting up a FTTH 

network is costly because it involves difficult infrastructure, special 

equipment, and highly trained staff. The price is affected by how many 

people live in the area, where it is located, and how well the present 

infrastructure is maintained. Serving a large number of people in cities 

means 5G equipment can be set up at a lower cost. However, in rural 

locations, where fiber optic cables must be installed across long 

distances, costs could be higher. 

 

- Capital Expenditure: Capital Expenditure (CapEx) pays for the 

first investment in cables, routers, switches, OLTs, ONTs, plus 
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covering costs for setup, licenses, and workers who install the 

equipment. 

- Operating Expenditure: This expense refers to regular costs of 

keeping the network running, including powering equipment, 

monitoring, attending to customers, updating systems, and 

repairing networks. Maintaining FTTH networks is more expensive 

than traditional broadband because they cannot be left 

unattended. 

 

- Revenue Generation: The majority of Comcast’s income comes 

from charging subscribers for things like high-speed internet, 

television, VoIP, and cloud services. Your monthly fee can change 

according to the data speed and the number of data usage limits 

set. 

 

- Economic Benefits: FTTH makes a positive economic 

contribution by enabling important services in education, 

healthcare, remote working, and entertainment. With the help of 

reliable high-speed internet, organizations are able to bring about 

change, become more productive, and explore fresh business 

directions. 

 

4.1.1 Customer Experience in FTTH Networks  

High customer satisfaction and retaining subscribers are achieved by 

FTTH service providers who focus on providing an outstanding user 

experience. As there is very low latency and high-speed service, FTTH 

improves the way people use the internet. Many factors are essential for 

increasing and understanding customer satisfaction. 

 

- Fast Internet: By using FTTH, it is possible to deliver very fast 

internet service, frequently with Gbps available for users. A larger 

bandwidth improves how smoothly you can work, play games, 
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watch streaming videos or see high definition content on the 

internet. 

- Network Uptime: Because fiber optic networks resist 

interference and weather, they have a much higher level of 

reliability than copper or wireless systems. Consistent operations 

over a long period mean there are fewer disruptions, which is vital 

for happy users. 

 

- Ease of Installation: The installation process affects how 

customers perceive a product. Having a clear plan, minimal 

disruptions, and giving clear information about rates and plans 

can make your installation go smoothly. 

 

- Support and Maintenance Services: Quality customer 

assistance is very important in FTTH services. Consumers want 

prompt, educated, and supportive help with installation, problem-

solving technology, bills, and maintenance duties. Good service 

from responsive teams increases trust and confidence in who you 

are buying from. 

 

 
Figure 3: Ticket issued by the customer. 

 

The mobile app for offering customer support and maintenance 

services is shown in Figure 3. Those facing connectivity problems 
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can make use of this platform to quickly create a ticket with the 

service provider. With the application, customers communicate 

directly with the technical support team, which helps resolve the 

issue in an efficient manner. When the user notices a problem, 

they can simply visit the area in the app meant for submitting 

tickets. It not only speeds up support at Fiber World 

Communication(FWCPL)., but it also enhances customer 

satisfaction. 

 

- Customer Feedback: Asking customers for input in surveys, 

talking with them directly, and reviewing their reviews enables 

providers to find ways to do better. Addressing what users need 

encourages them to continue using your services for a longer 

period. 

-  
Figure 4: Customer Application 

Figure 4 outlines the dashboard of a mobile app that is used by an ISP 

for connecting with its customers. It provides subscribers with a way to 

check their service details, such as the plan name (e.g., “50 Mbps-

websurfer”) and the time they have left on the service. The data for 

recent uploads and downloads is displayed in large numbers (e.g., 8GB 
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upload and 80GB download), as well as a chart to show how the internet 

is being used. Significantly, this mobile app allows clients to 

communicate their thoughts, ask about QoS, and give ideas, which 

increases their engagement and helps the ISP improve its services. 

4.2 Network Design and Implementation 

 

Figure 5: Core Network Diagram Of FWCPL. 

A complete architectural overview of the FWCPL core network, along 

with its distributed branch topology, is shown in Figure 5. The network 

design consists of two upstream links from NDS and Ncell, which are 

essentially primary bandwidth providers, making Ncell and NDS provide 

robust internet connectivity to FWCPL. For the management of Border 

Gateway Protocol (BGP) sessions and steering the routing across the 

core network, the main core router (R1) is placed strategically. In 

addition to this, the Core Router 2 and Core Router 3 role of Broadband 

Network Gateway (BNG) devices, which authenticate and manage PPPoE 

users over the network. In addition, the essential network management 

equipment, including real-time traffic monitor—Cacti, and central 

Authentication, Authorization, and Accounting (AAA) service—RADIUS 

server, are placed at a central server. 
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Distribution Layer Switch (DLS SW) and Core-SW are used to network 

distribution to different branches. The context of the switch DLS is that 

of specific branches served by means of these switches, for example, 

the Shardanagar branch at an approximate distance of 115 km, and 

Sharanpur at an approximate distance of 10 km, which is conveyed 

through fiber to be directly connected with the DLS switch. Moreover, 

Jyotinagar and Chanauli branches are connected using a Core-SW 

switch, and each of these branches has its own OLT and switching 

equipment. VLAN segmentation is meticulously designed all over the 

core network, and different branch networks and services are assigned 

with specific IP address ranges (for example, a dedicated PPPoE VLAN is 

assigned for Saranpur OLT, for this concept represented as branch 

segments A, B, C, and D, respectively. The network is a robust GPON 

infrastructure beyond branch OLTs and provides high FTTH services 

deployment to the end users. 

 

Table 2: Vlan Segmentation and IP Subnet 

Name Vlan ID Ip Address 

Office Network 9 100.100.123.1/24 

Device Management 12 172.16.10.1/24 

PPPoe  11, 250, 400, 35, 1482  172.16.100.0/23 

Server 200 103.115.84.29/27 
 
 
As shown in Table 2, the VLAN (Virtual Local Area Network) 

segmentation and the attendant IP Subnetting are meticulously shown 

within the network architecture, which would have been recommended 

in any modern network design for Fiber-to-the-Home (FTTH) 

deployments. This is a segmentation strategy that separates network 

traffic in a logical way in order to provide security, reduce broadcast 

domains, and optimize the use of resources. VLAN 9 is the Office 

Network (100.100.123.1/24) that specifically allows internal 
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administrative communications. Device Management VLAN 12 

172.16.10.1/24 is for Device Management only. On this VLAN, we have 

dedicated, secure, and controlled devices for controlling the rest of the 

network infrastructure. For PPPoE (Point-to-Point Protocol over 

Ethernet) users, several VLAN IDs (11, 35, 250, 400, 1482) are used in 

aggregate for subscriber services and get IP addresses in the larger 

172.16.100.0/23 network. For PPPoE users, this is a multi-VLAN 

approach that affords the ability to manage the subscriber traffic more 

granularly, and potentially based on service tier or geographical 

distribution, and still be able to utilize one IP address pool for dynamic 

assignment. Lastly, the Server infrastructure (103.115.84.29/27) is 

assigned to VLAN 200 for stable and isolated connectivity of core 

services. The more robust VLAN and IP subnetting scheme is therefore 

a fundamental element to maintain the network scalability, security, and 

traffic efficiency in a complex FTTH environment.  

 

 
Figure 6: FTTH planning of Sharanpur Branch 

 
Figure 6 is derived from Figure 5. Figure 6 shows the detailed Fiber-to-

the-Home (FTTH) planning that was done for the Sharanpur branch. It 
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displayed a practical implementation of GPON  technology in the 

Sharanpur branch. In the setup, the start site of the branch’s OLT is very 

far away from the Distribution Layer Switch (DLS), around 10km 

distance, from where the link between the core network and the branch 

is provided in the form of fiber optic connectivity. GPON infrastructure 

is used to provision efficient high-speed broadband service, which forms 

the basis of the entire Sharanpur branch network. A central aspect of 

this design is 1:8 passive optical splitters used to support a single fiber 

in the OLT to serve up to eight Optical Network Terminals (ONTs) at 

customer premises. This approach optimizes the use of fibers, lowers 

the deployment costs, and sustains the reliability in service delivery to 

the end users in the Sharanpur area as well. 

4.3 Server installation and Software deployment 

4.3.1 Installing Cacti for Network Administration 

Fiber World Communication Pvt. Ltd (FWCPL) needs to effectively 

monitor their network. Set up Cacti, which is web-based, to display live 

network performance using charts and graphs. It was picked because it 

integrates well with devices using SNMP and has the function to present 

bandwidth, device, and network stats clearly. Both physical and virtual 

environments were combined in the deployment to achieve flexible, 

scalable, and reliable systems. The deployment was run on a Dell 

PowerEdge R710 server, and vSphere ESXi 6.7 handled the virtualized 

system. Using virtualization, using the Ubuntu Server 20.04 on a virtual 

machine, using it as the operating system and host system for Cacti. As 

a result, the fiber network could be monitored 24/7 from one place, 

which allowed regular fixes and smooth management. 

 
To start the system setup, set up a virtual machine to host the network 

monitoring platform. It was decided to give the virtual machine 50 GB 

for storage, 8 GB of RAM and 4 CPU cores to make sure it operates 
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smoothly and efficiently. First, Ubuntu Server 20.04 LTS was 

downloaded and installed through the virtual machine and then the 

system packages were updated to the latest levels for better security 

and compatibility. At that point, all vital packages needed were installed: 

Apache was set up as the web server, MariaDB (MySQL) as the database 

manager, PHP for making web pages, and SNMP for retrieving network 

data. After putting everything in place, the system installed Cacti from 

its official repository. After installation, the system was set up to keep 

track of information in MySQL, ensuring that the network could be 

observed and details logged in real time. 

 
- Apache, MySQL, and PHP installation 

 

Figure 7: Installation of Apache. 

The process for setting up Apache as a web server, which is important 

for Cacti, is shown in Figure 7. The process starts by updating the 

system’s package list to check if everything is up to date. Now, the 

Apache web server is installed so that Cacti can be used properly. When 

installation is complete, the system starts the Apache service and makes 

sure it automatically restarts at each boot. The installation is successful 

once you can open the default Apache welcome page from your browser. 

It is done to ensure that the server will effectively run the Cacti 

monitoring system. 

 
- Configure Cacti to connect to the database 

$ sudo nano /etc/cacti/debian.php 
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# Modify the following variables with the database username & 

password: 

# $database_username = 'cactiuser'; 

# $database_password = 'your_secure_password'; 

 

The debian.php file, when configured to include Cacti MySQL database 

connection to the Cacti application, is of great importance in the 

configuration process of Cacti. In this file, parameters like 

$database_username and $database_password should have been 

properly set to reflect the credentials of the database user created for 

Cacti (cactiuser, for example). All of the parameters that we define here 

make sure that Cacti is allowed to monitor and manage data as it 

pertains to monitoring and graphing network performance. It’s very 

important to configure these values properly for the proper running of 

the Cacti system. 

 

 
Figure 8: Database Configuration 

Figure 8 presents an important configuration file that sets up the 

database for Cacti, a graphical monitoring system. Having this 

configuration is important for building the connection between Cacti and 

its stored data. ('mysql': This value in the database_type parameter 
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shows that a MySQL-compatible database management system will be 

used. The database_default parameter holds the name 'cactidb' for the 

database Cacti saves all its charts and other data. Since the term 

database_hostname is set to 'localhost', this means the server system 

is the same platform as Cacti. This is accomplished through usernames 

and passwords taken from the database, where database_username 

equals 'cactiuser' and the password should be strong and secure as you 

use it for real applications. It is important to set database_port as 3306 

because it is the norm for MySQL talk. Setting up these settings is very 

important as it makes sure Cacti can safely gather and use the large 

amounts of network data it needs for monitoring and graph making. 

 

As seen in Figure 8 above, these are the actions needed to set up the 

database for the Cacti server. First, a relational database management 

system is installed so that Cacti can save the data needed for its 

operation. After you have installed Cacti, a new database is made for it, 

and a new user account with the required rights is set up. The setup 

makes sure both Cacti and the database can interact securely. After the 

setup, the connection is checked to see if the Cacti application has the 

ability to store and retrieve the necessary data. 

 

- Configure the SNMP daemon to enable device monitoring 

SNMP (Simple Network Management Protocol) is required during the 

Cacti installation, so Cacti can acquire real-time data from a network 

device (like a router, switches, servers, etc., or any device that supports 

SNMP) by utilizing this tool. These devices are queried by Cacti using 

SNMP to obtain performance metrics such as how much bandwidth a 

device is using, its CPU load, memory usage, and so on. Then this data 

is stored in the database, and graphs are visualized for it. Cacti allows 

the external network devices to use the SNMP scripts to gather the 

information, which is not possible without SNMP. 

 

$ sudo nano /etc/snmp/snmpd.conf 
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# Adjust the configuration file to allow SNMP requests as needed 

- Open the Cacti web interface on your web browser. 

# Open https://cacti.fiberworld.net.np/ 

# Complete the installation by following the web-based setup wizard 

 
 

 
Figure 9: SNMP Configuration in Dls-Switch 

 
Figure 9 illustrates how SNMP is set up on the DLS switch, which is 

necessary for Cacti traffic monitoring. SNMP makes it possible for Cacti 

to gather information on the switch’s performance, like network traffic 

activity and interface details. When SNMP is configured properly, the 

switch and the monitoring server can exchange accurate and secure 

data, which helps manage and analyze the network traffic and device 

performance well. 

 

 
Figure 10: Lists of Devices in Cacti. 

 
Figure 10 gives an overview of adding all devices with SNMP and 

managing their network data from Cacti. Every device has been added 

by typing in its IP address or hostname to confirm that they all belong 

on the same network. Displays that Cacti lists the core network devices 

and their present state, revealing whether devices are up or down. 
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Figure 11: Traffic Monitoring On Cacti. 

Figure 11 shows that the traffic is monitored at the interface ae-0/0 of 

the DLS switch, which is connected to the BNG router via interface ae-

0/1. The graph uses bps to display both the incoming and outgoing 

traffic on the interface and the current use of the interface. Cacti is able 

to plot network traffic data as fine as every 5 seconds, which helps 

analyze details of network traffic and monitor bandwidth accurately on 

the specified port. 

 

Cacti enables FWCPL to easily and quickly detect and address issues 

involving its key network components, which leads to better reliability 

and uptime of its services. 

 
4.3.2 Dalo Radius installation 

FWCPL needed a centralized solution to effectively handle user access 

and network authentication. Deploying the DaloRADIUS web user 

interface on virtual servers solved this problem. DaloRADIUS was 

selected because it has an easy-to-use interface, provides excellent user 

management, and is very compatible with RADIUS protocols. 

Virtualization was performed using VMware vSphere ESXi 6.7 on the 
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same Dell PowerEdge R710 server, which hosted the Linux virtual 

machines. Under this environment, a virtual machine with Ubuntu 

Server 20.04 was used as the main operating system. AAA 

(Authentication, Authorization, Accounting) is handled by FreeRADIUS 

and DaloRADIUS, both of which were installed and configured on this 

virtual machine. 

 

The functionality was improved by combining a third-party CRM portal 

with backend integration of DaloRADIUS. Some of the main features in 

this CRM are customer management, ticketing support, TR-069 device 

setup, stock control, and bandwidth oversight. There is no change to 

customer data, which makes it easy for networks to run access and 

service management, handle concerns quickly, and provide better 

service. This system allows for secure, real-time monitoring and 

centralized control of the fiber network, which makes it grow smoothly, 

function well, and support uninterrupted service. 

 

- System Preparation: The setup of daloRADIUS, a new virtual 

machine was created to run the services for authentication and 

accounting. A virtual machine with 2 TB of storage, 16 GB of RAM 

and 8 CPU cores was created to performed reliably and could grow 

as needed. After set up machine, install Ubuntu Server 20.04 LTS 

and all system packages were update  the latest versions to 

support stability and security prior to installing daloRADIUS. 
 

- Download and move DaloRADIUS 

cd /var/www/html/ 

sudo git clone https://github.com/lirantal/daloradius.git 

sudo mv daloradius /var/www/html/daloradius 

 

https://github.com/lirantal/daloradius.git
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Figure 12: Dalo Radius Installation. 

Figure 12 shows how FreeRADIUS can be set up by using the system 

package manager. At this stage, the vital RADIUS server is installed and 

will handle all authentication, authorization, and accounting in the 

network. This part of the system is responsible for dealing with users 

and their access rules on daloRADIUS. 

 
During the installation of DaloRADIUS and FreeRADIUS work in a 

complementary relation. The FreeRADIUS is the core of the RADIUS 

server, which is responsible of authentication, authorization, and 

accounting (AAA) for network access. However, FreeRADIUS has a 

management interface, DaloRADIUS, which is a web-based one that 

makes FreeRADIUS administration easier. It has a user-friendly GUI to 

manage users, view logs, monitor usage, and set other settings. 

DaloRADIUS is just the front-end interface that makes it easier for the 

administrators to work and manage the FreeRADIUS server, the actual 

engine that processes everything in the background is FreeRADIUS. 

- Create the FreeRADIUS MySQL database and user 

sudo mysql -u root -p 

# Inside the MySQL shell, run: 

CREATE DATABASE radius; 
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GRANT ALL ON radius.* TO 'radiususer'@'localhost' 

IDENTIFIED BY 'your_secure_password'; 

FLUSH PRIVILEGES; 

EXIT; 

- Start and enable FreeRADIUS 

sudo systemctl restart freeradius 

sudo systemctl enable freeradius 

# Step 10: Access DaloRADIUS in your browser 

# URL: http://192.168.100.44/daloradius 

# Default login: 

# Username: administrator 

# Password: radius 

 

 
Figure 13: Dalo Radius UI. 

 
When the daloRADIUS system was successfully installed, more settings 

had to be applied to manage customers and control network access. 

Customer needs were met by developing private packages that included 

just the right amount of bandwidth and usable data. Furthermore, the 

user was given a dynamic or static IP address from the IP pool, helping 

to organize and control the network. 

 
The addition of a third-party Customer Relationship Management (CRM) 

platform to daloRADIUS helps run things more smoothly and manage all 
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aspects more easily. With this synchronization, administrators can 

control major functions such as accounts, bandwidth packages, IPs, and 

billing in a central place. TR-069 device provisioning, customer support 

ticketing, stock control, and tracking how services are used are some of 

the advanced features available in the CRM portal. Thanks to 

daloRADIUS, instant updates and easier control were made possible, 

making both customer service and network management more effective. 

 

 

Figure 14: CRM portal in Dalo-Radius. 

 

4.3.3 Designing an FTTH network with a Google Earth map 

Google Earth is used to plan the fiber route and decide where to place 

equipment. It helps people study Earth’s structure because it offers 

detailed satellite pictures and 3D views that are required for planning 

fiber optic systems. With it, planners review the land, look at nearby 

objects, and check existing lines to choose the smartest and most cost-

effective routes for fiber. It allows for figuring out the best locations for 

routers, switches, and OLTs so they remain accessible and function 

efficiently. Moreover, Google Earth can find places where it might be 

important to pay attention, such as building projects or areas that often 

flood. When interactive maps are provided to team members, 

stakeholders, or those in charge, partnership becomes stronger and 
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projects proceed as planned. On the whole, Google Earth boosts the 

efficiency, sharpness, and usefulness of fiber network planning. 

 

 

Figure 15: Planning Fiber using Google Earth. 

Figure 15 highlights fiber network planning for a Sharanpur branch that 

belongs to the core network detailed in Figure 5. During the planning of 

the FTTH network at the FWCPL. In Sharannpur, GPON technology is 

being used. The access network design consists of PON architecture, so 

a single OLT can provide service to various ONTs through passive optical 

splitters. 

 

A 1:8 ratio is used for the network, so every PON port from the OLT can 

connect to a maximum of eight ONTs through an intermediate splitter. 

Informally called “Master 1” and “Master 2” by the technical team, these 

splitters are put on electricity poles in places important for best coverage 

and efficient signals. Under good power conditions, the OLT PON port 

will reach areas within a 20 km effective optical range. 

 

Google Earth helped design the route for the cables, discover the proper 

splitter points, and avoid any troubles with the present infrastructure. 

Figure 15 outlines a separate branch that is 10 kilometers distant from 

the central part of the network. Though connected to the main network, 
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this part is managed independently and set up to meet the needs of 

Sharannpur Olt with distinct placements and fibers. 

 

To ease maintenance and fault finding, cables are marked with different 

colors in the design of the network. Red lines indicate 12-core trunk fiber 

cables, which provide the main uplink and downlink paths to and from 

the central office. These areas are marked with green and blue lines, 

showing 6-core distribution fibers going from the splitter points to 

service locations. Likewise, purple lines are used to show the backbone 

fibers that link the main networks to the intermediate Master boxes. The 

use of colors for marking fiber routes greatly improves how technicians 

perform daily tasks, locate outages, inspect regular operations, and 

respond quickly to service cuts. 

 
4.3.4 Network Devices Deployment  

- OLTs Deployment 

A Huawei MA5600 series OLT is used by FWCPL for effective network 

administration and automated customer support.  Client authentication 

has been set up for VLANs 35 and 1482, providing secure and reliable 

user access.  Furthermore, the TR-069 protocol, which is utilized for 

remote customer device administration, is assigned to VLAN 22.  TR-

069 doesn't need on-site technical help by enabling the configuration to 

be immediately pushed from the system with a single click in a case 

where a customer's ONT or router is reset.  By reducing field trips, this 

configuration lowers operating expenses and enhances service 

dependability. 
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Figure 16: OLT Current configuration. 

Figure 16 explains the process by which FTTH services are enabled on 

the Optical Line Terminal (OLT). This consists of creating a local ONT, 

registering it, making a DBA called "max-band" to manage bandwidth 

settings, and configuring the TR-069 server for remote control. Besides, 

service types were mapped to L2 segments with the help of GEM and T-

CONT interfaces, and different traffic patterns were supported through 

VLANs (22, 1482, and untagged) for an efficient and differentiated 

service setup. 

 
Testing:  
- Check Connection: I checked the connection by doing ping and 

traceroute tests to check if ONTs are working, the internet is 

accessible, and the right VLAN is configured for every customer. 

 

- Monitoring Optical Signal:  Checked the optical power (dBm) 

for every connected ONT in the controller to make sure no 

problems with the service were occurring. 
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Figure 17: ONU Optical Status. 

Figure 17 shows the network connections on the ONT with the GPON 

interface on the OLT. It gives clear specifications such as the type of 

module used (CLASS B+), the amount of optical power available, names 

of the vendors, and data related to transmission performance. The links 

are stable because the optical power indicator of –23.98 dBm is 

acceptable at the OLT and 2.14 dBm at the ONT, which are within the 

predetermined alarm limits. 

 
- Switch Deployment: 

 
At FWCPL we use Cisco and Huawei switches in our network design to 

manage traffic effectively. They have support for modern protocols, 

including MPLS for efficient routing, LACP for merging links, STP for 

stopping loops, and ERPS for protecting Ethernet rings. They allow 

smooth and flexible switching of data traffic over the FTTH network. 
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Figure 18:LACP configuration of the Interface 

 

Figure 18 provided here is a CLI configuration for setting up an Eth-

Trunk (Link Aggregation Group). By using LACP mode, this configuration 

helps increase the network bandwidth, divide the workload evenly, and 

ensure extra support in case one link fails. It is made to work with a 

particular set of VLANs by allowing only the necessary traffic, proving its 

function in targeting network traffic. 

 
- Router deployment 

High-performance routers from Juniper and MikroTik are used by FWCPL 

to control customer traffic and secure their networks. The routers handle 

the process of authenticating customers with PPPoE, as well as BGP and 

eBGP routing, and adjusting the bandwidth according to each user’s 

settings. Also, network security is enhanced by putting a firewall and 

VPN configurations in place. VLANs are used to keep specific areas 

secure by separating traffic, which also increases performance in FTTH 

networks. 
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Figure 19: Configuring the VLAN interface. 

Figure 19 demonstrates how to set up a network management interface 

for operating a FTTH network. This file describes three VLAN interfaces 

(CAMERA-VLAN, OLT-MGMT, and WAN) and displays the current traffic 

rates and VLAN IDs for each one. This proves that the network is 

logically separated and can be closely monitored. Below that, a 

configuration window for an IP Pool appears, giving the dynamic IP 

range 172.16.100.0/23 to the pool named "pppoe." IP pool is important 

for mobile devices, as it allows PPPoE to assign IPs automatically to 

connected customer devices, streamlining both customer service 

delivery and subscriber management. 

 

 

Figure 20: IP Config and PPPoE connection 
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Figure 20 shows a network device’s management interface and 

highlights an important IP Address List. This section shows the IP 

addresses, their related network ranges and the related network 

interfaces. A lot of entries involving "PPPoE" interfaces suggest that IP 

addresses are dynamically assigned to each customer connection. This 

figure outlines a major aspect of handling subscriber connections in an 

FTTH network: each connected device gets its unique network identifier 

for data communication. 

 

Router role in FTTH: 

- Traffic Management and Routing: Routers at the customer 

end of an FTTH network direct traffic, manage PPPoE sessions, 

and guide it using protocols such as BGP and eBGP for a steady 

and reliable internet service. 

 

- Security and Network Control: With firewall protection, VPN 

services, and VLAN grouping, they keep user information safe, 

stop harmful attacks, and arrange the network into different 

zones. 

 

- ONU/ONT setup  

The ONT is one-of-a-kind for every customer and gets verified using 

VLAN by the OLT for internet, IPTV, and voice services. Network 

settings, including VLAN tagging, service profiles, and user logins, are 

transmitted wirelessly so that the network can be efficiently activated 

and supervised remotely. The process of automatically running 

provisioning makes customers happier and helps minimize errors. 

 

Configuration:  

- The ONUs are assigned to specific VLANs by the operator, 

including one for the internet (VLAN 35), one for authentication 

(VLAN 1482), and one for remote management (VLAN 22). 
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- Remote Configuration: Using the TR-069 protocol in OLT, service 

providers can enable services, update software, and manage the 

customer profile all remotely, without going to the site. 

 

 
Figure 21: Onu configuration. 

Figure 21 shows a PPPoE setup with the precise configuration of the 

Huawei ONU. However, this setup requires detailing out the 

authentication parameters of the user appropriately user identified as 

fwcpl_hotel, belonging to VLAN ID 1482. Establishing and managing 

individual subscriber connections within the FTTH network in a secure 

way requires this kind of configuration to properly segment traffic and 

to properly authenticate the users. 
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Testing: 

- Optical power checking (at both ends of the fiber link) verified 

that the OLT and ONU are connected correctly. 

 

- Tested internet, IPTV, and VoIP services to make sure 

connectivity is correct by thoroughly investigating VLAN tagging, 

IP addresses, and data transfer. 

 

 
Figure 22: ONT Optical information. 

 

In Figure 22, ONT Information is provided, which provides the 

confirmation of the ONT active status and optical parameters of the fiber 

link from OLT to ONT. The operational values are presented in the table 

comparing their current values with the established reference values for 

the optical connection health and performance. Specifically, the TX 

Optical Power of 2.28 dBm and RX Optical Power of -21.49 dBm lie in 

their reference range (0.5 to 5 dBm for TX, -30 to -8 dBm for RX) 

respectively, which means no signal distortion during transmission and 

reception. More than that, other parameters like Working Voltage (3299 

mV), Bias Current (13 mA), and Working Temperature (52 °C) are also 

in the allowable range of operation. These are measurements that allow 

for make diagnosis of link quality, guarantee stable data transmission, 

and confirm the reliability of FTTH service delivered up to the customer’s 

premises. 
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4.4 Key Learnings and Future Recommendations from FTTH 

Deployment 

This study discusses the main learnings and useful experiences gained 

by deploying and analyzing Fiber to the Home (FTTH) technology. 

Covering the steps of design, building, testing, and reviewing 

performance gave important information for constructing efficient fiber-

based networks. The observations here are real-world and highlight how 

important it is to balance productivity, customer experience, and a 

company’s ability to last over time. The findings have resulted in specific 

recommendations aimed at increasing the scalability, security, and 

usefulness of FTTH infrastructure in the future. 

 
Network Efficiency and Infrastructure Role Analysis in FTTH 
Systems 
 

- Enhanced Network Performance: Results from testing 

demonstrated that FTTH has much greater bandwidth and lower 

latency compared to traditional broadband. The end-user devices 

were able to reach close to gigabit speeds because of the fiber-

optic infrastructure, proving the network’s effectiveness. 

 

- Low-Latency Communication: Because of FTTH networks, 

online gaming, video conferencing, and platforms requiring a lot 

of data became more responsive and experienced less delay. 

 

Functionality of Core Devices 

- Router Functionality: Routers managed the traffic flow between 

the central office and users, automatically routing data using 

OSPF to keep all data routes balanced and working properly. 

 

- performance was not affected, but later scaling may require 

replacing or upgrading some networking devices. 
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4.4.1 Recommendation  

Based on the FTTH infrastructure setup at Fiber World, a number of 

recommendations are suggested to help the network perform better. 

The goal of these suggestions is to improve performance, make the 

network more secure, ensure customers are happy and get ready for 

future growth. 

- Performance enhancement 

Advanced routing techniques are necessary to make the network more 

effective and guarantee trouble-free service. Even though OSPF ensures 

good routing stability, it is advised to switch to Border Gateway Protocol 

(BGP) when growing in the future. BGP gives better options for selecting 

routes and makes networks more reliable in cases where multiple 

autonomous systems join up. In addition, using strong Quality of Service 

(QoS) features will boost the priority of emergency services and VoIP, 

so these data transmissions get preferred attention over usual traffic. 

 

- Security Reinforcement 

To ensure good service quality and reduce network response time, using 

VLAN segmentation is recommended. Separating management, voice, 

data and IPTV services using VLANs can reduce congestion, increase the 

speed of transfer and limit the number of broadcast domains, leading to 

better efficiency and easier fault isolation. Using a reliable system for 

network monitoring is necessary as well. Using network monitoring tools 

that measure bandwidth, latency, jitter and packet loss. 

 

A larger network also has more vulnerability points. To minimize security 

risks, performing network penetration testing and vulnerability checks 

should be done on a regular basis. Employing ethical hacking will enable 

authorities to try out possible attacks and develop effective ways to 

defend the infrastructure. Besides, setting up security tools driven by AI 

is a highly recommended step. Such systems are designed to spot and 

deal with new threats as they appear, using an efficient and automatic 

process. It is important to pay attention to end-user education. 
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Programs aimed at detecting phishing, malware and social engineering 

attacks will increase awareness among users and decrease security 

events caused by human mistakes. 

 

- User Experience Upgrades 

When multi-channel support systems are put in place, customer 

experience can be made better. Providing support through channels 

such as live chat, support tickets, and technical teams will help fix issues 

promptly and properly. Moreover, mobile support tools and apps allow 

users to check data usage, resolve problems they might have, and reach 

out to customer service by themselves. With the self-service option, 

customers will be less likely to complain, and their satisfaction can rise. 

 

- Scalable Infrastructure Planning 

To keep growing, it is necessary to upgrade the infrastructure that will 

support future developments. Updating the network by choosing 

equipment with modular ports, significant processing power, and flexible 

ways to upgrade will help it remain valuable as needs increase. In 

addition, adding edge computing to the FTTH system can lessen the 

delay experienced by users and help reduce the traffic on central 

servers. Because of edge nodes, local traffic is handled well in highly 

populated areas, resulting in faster responses and better service. 
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5 FINDINGS AND DISCUSSION 

This section focuses on the assessment of Fiber-to-the-Home (FTTH) 

technology in practical deployment settings. The goal is to examine the 

critical factors that influence successful FTTH implementation, such as 

cost-effectiveness, infrastructure readiness, and user satisfaction. The 

findings are based on real-world applications, documented cases, and 

deployment experiences that provide a comprehensive understanding of 

how FTTH performs under various conditions. 

 

FWCPL began using FTTH technology, which has allowed the company 

to observe how network transformation, better operations, and a higher 

level of customer satisfaction can help meet the objectives of this study. 

Using technology, it is clearly found that moving from copper-based 

ADSL to GPON networks brings a significant change in how well the 

network performs. Results from the detailed comparison (Table 1) and 

live network installations (Figures 14, 15, 16, 17, 18) prove that GPON 

is much faster, has greater coverage, is barely influenced by electrical 

interference, and experiences much less latency and jitter than ADSL. 

This makes it possible for people in Nepal to enjoy high-quality 

streaming, big downloads, and online gaming without lag, responding 

directly to what the market wants. 

 

FTTH, although requiring a lot of upfront investment on infrastructure 

such as OLTs, ONTs, and fiber, should reduce expenses in the years to 

come because fibers require little maintenance and last a long time. 

Using detailed planning with Google Earth and network monitoring 

software like Cacti and DaloRADIUS points out that having solid network 

management systems helps to conserve network resources and keep 

services responsive. Proper configuration of routers and switches using 

protocols like LACP and STP reinforces that FWCPL can build a highly 

flexible and available network that handles large amounts of traffic and 

provides effective routing. 
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When looking at customer experience, it is clear that happy users tend 

to use up service more when they experience fast and high-quality 

internet access. The presence of a customer portal and a ticketing 

system (Figures 2 and 3) allows clients to add suggestions, report 

issues, and see how much they are using, which all lead to a better client 

experience. The findings in the customer experience section further 

indicate that challenges during setup can be solved by delivering 

services with care and when users need help. As a result, the well-

established and still improving FTTH services at FWCPL now give a model 

that can grow with the nation, showcasing fiber optic technology’s value 

for its digital advancements and positive effects on the economy 
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6 CONCLUSION 

The study examined in detail the planning and implementation of the 

FTTH project at FWCPL in Nepal, all aimed at improving the network’s 

structure, guaranteeing our services, and increasing customer 

contentment. The objectives relating to flexible network configuration, 

customer management, network security, and installation of products 

have been met by carrying out both quantitative and qualitative 

analyses. 

 

The study clearly shows that GPON FTTH is a greater advancement than 

ADSL, which uses copper networks. The connection it provides has a 

higher data speed, extends farther, is more dependable, and has a much 

lower delay, helping today’s digital needs like 4K streaming and virtual 

gaming. It is costly to install a FTTH network at the start, but its 

durability and low maintenance mean that the network will save money 

in the long run. Well-utilized tools such as Cacti and DaloRADIUS, and 

precise planning with Google Earth, show the significance of effective 

planning and management in building a fast and secure network. As 

well, according to the findings, although having top technology matters, 

people are equally satisfied when the installation goes smoothly, support 

remains strong, and they can easily convey their feedback. 

 

To conclude, using the FTTH model like FWCPL has proven to be a wise 

and future-focused option for internet service providers worldwide. 

Because of the effective planning, adjusted network settings, and heavy 

attention on customer needs, FWCPL can now offer reliable and fast 

internet to meet the demand in Nepal. This study confirms the benefits 

of FTTH in terms of technology and economics, and it offers helpful 

guidance on dealing with the challenges of deployment and making the 

broadband environment more resilient and customer-centric. 
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APPENDIX 

 
Figure 23: Authorized Letter form Company. 
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interface Eth-Trunk1 
 description **LACP-huawei-olt-[20g]** 
 port link-type trunk 
 undo port trunk allow-pass vlan 1 
 port trunk allow-pass vlan 14 39 206 to 208 
 stp disable 
 mode lacp 
 mac-address flapping action error-down 
# 
return 
[bhedabari_sw1-Eth-Trunk1]q 
[bhedabari_sw1]int 
[bhedabari_sw1]interface xg 
[bhedabari_sw1]interface XGigabitEthernet 0/0/17 
[bhedabari_sw1-XGigabitEthernet0/0/17]dis 
[bhedabari_sw1-XGigabitEthernet0/0/17]display th 
[bhedabari_sw1-XGigabitEthernet0/0/17]display this 
# 
interface XGigabitEthernet0/0/17 
 description ***to-huawei-olt-giu-0/8/0-et1*** 
 eth-trunk 1 
# 
return 
[bhedabari_sw1-XGigabitEthernet0/0/17]interface XGigabitEthernet 
0/0/19 
[bhedabari_sw1-XGigabitEthernet0/0/19]display this 
# 
interface XGigabitEthernet0/0/19 
 description ***to-huawei-olt-giu-0/8/1-et1*** 
 eth-trunk 1 
# 
return 
[bhedabari_sw1-XGigabitEthernet0/0/19] 
 

 


