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Abstract. In order to provide cutting-edge fiber optic access straight to homes, this project 

focuses on designing a Fiber-to-the-Home (FTTH) network architecture. Building a thorough 

and effective network that improves user experience and meets the rising demand for high-

speed internet services is the main goal. The project starts by outlining the precise design rules 

and specifications that apply to fiber-to-the-home networks. This entails taking into account 

scalability, optimum signal transmission, and the integration of cutting-edge technology to 

provide a resilient and future-proof infrastructure. The project aims to create a successful and 

accurate FTTH network infrastructure design using AutoCAD as a design tool. This entails 

converting design concepts into a fully extensible network architecture that takes into account 

scalability for future growth in addition to individual home needs. The assessment of the 

FTTH network coverage's capability and extent is a crucial part of the project. This entails 

evaluating the network's ability to handle high-speed data, determining its reach inside 

residential areas, and making sure that homes have uninterrupted access. 
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1. Introduction 
 

A Fiber-to-the-Home (FTTH) network in the Barka region will be carefully planned, 

designed, and implemented as part of the ambitious Design Fiber Optic Network 

Infrastructure project. This initiative's reach covers both urban and suburban areas, 

with an emphasis on providing thorough coverage for individuals, companies, and 

organizations. Starting the process of designing and implementing fiber optic 

network infrastructure is a complex undertaking that requires accuracy, forethought, 

and a dedication to providing seamless connection. This project has three separate 

but related steps. The first is an effective design using AutoCAD [1]-[5]. The second 

is an evaluation of the wide coverage and capacity of fiber optic networks. The third 

is careful development that leads to the network's installation, operation, and 

maintenance. Using AutoCAD throughout the design process is not only a technical 

decision; it is a conscious effort to be accurate and efficient, guaranteeing that the 

infrastructure is created to meet needs. As the project progresses, it becomes essential 

to critically examine the fiber optic network's breadth and capacity, customizing the 

architecture to satisfy the various community demands [6]-[10]. The ensuing 

emphasis on network development is crucial since it aims to create standards for 

ongoing operation and maintenance in addition to achieving successful installation. 
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This all-encompassing strategy demonstrates the project's dedication to providing a 

robust and future-ready fiber optic network infrastructure. 

The POP building houses the active ISP equipment from OmanTel, Ooredoo, and 

Awaser in addition to the passive optical network equipment. 4FDH's fiber 

distribution cabinet uses ISP splitters (1x32 Out Port) to serve 80 consumers. 20 

NAPs are served by each FDH. With a total of 24 fibers reaching 24 customers, NAP 

serves as the network access point in the distribution network to the customer's 

premises. The various access point is shown in table 1. The two chamber sizes are T4 

for distribution and T6 for feeding [11]-[15]. 

 

Table.1. Access Point 

POP 

Pointofpresence 

 

FDH 

Fiberdistribution hub 
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NAP 

Networkaccesspoint 

 

 

CAP 

Customeraccesspoint 

 

 

2. Core Network 

The core network will link the PoPsite buildings to other PoPsites in a variety of 

topologies, including ring, star, and others, and, if necessary, to the fiber network of 

the service provider is shown in Figure 1. 

 

Fig.1. OBC Site 
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The primary purpose of the Central Office PoP location is to house the OLT and 

ODF equipment and provide any required electricity.It may occasionally contain 

some or all of the core network's components.  

The feeder region stretches from the FDH distribution points to the optical 

distribution frames (ODF) at the PoP site. The splitter system is located at these 

places. A 2:12 split ratio optical splitter has been used in the Oman Broadband 

concept. For instance, each piece of FD equipment below is connected to a primary 

24F wire and a backup 24F cable is shown in Figure 2. 

 

 
 

Fig.2. FibrePoP Site 

A multiple fiber distribution hub (FDH) will be fed by the feeder cable that is pulled 

from the POP. 

A single-stage 2:32-way splitter array will be located at the FDHs, and it will have a 

variety of physical routes to the PoPlocation.At 2:32, the FDH will act as a 

distribution point from the PoP site into the access layer and house at least three 

GPON splitters.The FDH is going to reserve 480 plots or premises. 

The following cable sizes are usable: 432F, 288F, 144F, 96F, 72F, 48F, and 24F. 

The FDH's total capacity will be less than 480 access ports. (480 plots, 1 fiber/HP, 

etc.) 

FDH will require 15 fibers for the feeder. However, to provide for surplus capacity at 

each FDH, this will be rounded up to 24 fibers.The access area wires connect the 

FDH splitter and the network access point (NAP). For customer distribution cables, 

the NAP serves as the primary distribution point is shown in Figure 3. 

Fig.3. Overall Broadband PoP 



 

110 duct types are 1 way, 2 way, 4 way, 6 way, and 8 way. 

 , 144F, 288F, and 432F are the cable sizes.  
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The access system will serve either the SDUs or the MDUs. Several network access 

points in subterranean chamber locations will get non-redundant and tapering fiber 

supply from the access cable design.A distinct 25 mm duct will feed each plot to its 

perimeter, and the NAP will support a maximum of 24 plots.The NAPs will need 24 

fibers set up in 2 12F tubes (24 plots/premises x 1 fiber = 24F).NAP will be 

connected to the customer's premises via 4F cable, with 1 fiber spliced through to 

FDH.The MDU arrangements are taken into consideration in one of three 

configurations as general guidelines for cable supply; however, the cabling technique 

will be best determined by a local study.2–12 Tenancies (SDU) for SmallMDU. The 

current outdoor FDH cabinet and NAP are the answer for small MDU buildings. We 

will splice only one fiber from the NAP and CAP sides, keeping the other as a 

reserve. We will place the serving NAP outside the building and separate four fiber 

drop cables for each tenancy. Tenancies Medium MDU: 13-288, Using the existing 

outside FDH cabinet and NAP to run fiber cable to an interior NAP (termination box) 

is the answer for medium-sized MDU buildings. In a shared, secure section of the 

building, the serving NAPs will be wall-mounted, and an appropriately sized cable 

will connect to the building's external access network. We will disconnect each 

individual drop cable from the internal NAPs. LargeMDU: 288 rentals and 

more.Installing new indoor wall-mounted FDH cabinets or outdoor FDH cabinets 

specifically designed to service that MDU, or indoor ODF, is the answer for large 

MDU buildings. The feeder network will support this FDH in the same way as a 

street-mounted unit would. We will internally run multi-fiber cables of the 

appropriate size to the NAP sites on each floor. Individual four-fiber cables will be 

attached to each tenancy from the NAP, and one fiber will be spliced from the NAP 

and CAP sides; the main fiber will be spare.The ONT is connected to the Customer 

Access Point (CAP) by a patch cord, and the NAP is connected to the CAP using a 

drop cable. We will find only the necessary number of fibers on SC/APC connections 

and in a four-port termination box at the customer's location. We will supply a 4F 

drop cable to the Network Access Point (NAP) for each plot, premise, or tenancy. 

One (1) of these fibers will be spliced through to the cabinet that houses the splitters 

(FDH).Two duct kinds are 110 mm and 25 mm. 

The maximum distance between two chambers is 110 mm, or 250 m.  
 The plot's maximum distance from the chamber is 70 meters (25 mm). 

 Every manhole bends more than 45 degrees (for 110 mm only). 

 
 The manhole that has a branch junction or a nap must be T6. The T-6 

manhole is placed in front of each FD equipment cabinet and is linked to the 

WayMMUGDuct. 

4

4 

F, 24F, 48F, 72F, 96F

km is the maximum.  
 By splicing from each cable just the bundle we need to connect, the leftover 

bundles are dragged through to the next NAP (Drop Point), reducing the 

number of splicing units. In order to make sure the network satisfies present 

requirements and can grow in the future, the design and implementation 

approach for the FTTH network in Oman consists of a number of 

coordinated surveys, design procedures, and testing protocols.  



 

4. Survey of Second Sites for FDHL Locations  

specifics of the necessary civil infrastructure. 

10. Infrastructure design for civil and telecommunication networks  
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The following stages are part of the process:  

1. The purpose of the first site survey is to evaluate the possibilities for civil 

subsurface infrastructure and collect information on residences that have been 

passed and site conditions.Procedure: To identify possible sites for FDH 

equipment and to comprehend the environmental and landscape difficulties, 

conduct extensive geographical and demographic studies. 

Utilize physical surveying equipment and sophisticated GIS tools to gather 

curated data.The goal of data analysis and cluster design is to handle the 

preliminary survey data in order to create economical network clusters. 

2. Procedure: Analyze home density and geography data to group houses into 

clusters of 24 serviced by a single NAP. To save infrastructure expenses and 

maximize resource allocation, combine 20 of these NAPs under a single FDH. 

3. Tools Used: To view and design network layouts, use applications such as 

AutoCAD and network planning tools. 

5. Goal: To finalize the placements of the FD equipment and fine-tune the 

6. Method: Reassess possible FDH locations using the initial survey data, 

taking into account further elements such as road types, accessibility, and 

utilities that are now in place.Instruments Used: Environmental assessment 

methods and sophisticated surveying instruments to make sure the sites 

selected are ideal. 

7. The goal of permitting is to get the appropriate authorizations and permits for 

FDH sites and network building. 

8. Procedure: Work with stakeholders and local officials to get permissions while 

making sure that local and federal laws are followed. 

9. Documentation and compliance management systems are the tools used to 

monitor and oversee the permitting process. 

The goal is to design the network and physical infrastructure required for the FTTH 

rollout.Method: Create comprehensive civil engineering blueprints for the telecom 

network design, including FDH, NAP, and BJ up to the POP, and the subterranean 

infrastructure. 

Tools Used: BOM generation software for cost estimations and AutoCAD for 

detailed drawings.The purpose of the DesignWorkPack (WP) preparation is to gather 

the design and costing documentation required for the construction phase tendering. 

Procedure: Compile all design documentation, including the bill of materials (BOM) 

with comprehensive cost estimates and network designs in CAD format. 

Project management and documentation technologies are used to guarantee thorough 

and accurate work packets. 

The aim of the tendering and construction oversight is to ensure the proper 

conversion of the design into built infrastructure.Procedure: Release the WP for the 

tender and oversee the construction process to ensure adherence to design standards 

and requirements.  

Tools Used: Onsite supervision methods and construction management software to 

track quality and progress.The goal is to activate customer service and validate the 

fiber network's performance.Steps: To make sure the fiber connections are solid and 



 

 

Table.3. Summary of the Plots 
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work properly, they need to be put through a lot of tests, such as power meter and 

optical time domain reflectometer (OTDR) tests. Tools Used: Software and 

specialized optical testing equipment to assess and record network performance. 

 

Fig.4. FTTHconnectivityProjectFlowchart 

 

 

Table.2. Summary of the Core Networks 

Summary 

S NO FDH 

No 

Noof NAPs Total Plots 

1 12 14 325 

2 13 10 207 

TOTAL 2 24 532 

FDH 

No 

 

NAPNo 

 

Noof Bi Plots 

 

Open Plot 

 

Noof UCPlot 

 

Total Plots 

 NAP12/01 21 2 1 24 

 NAP12/02 19 2 1 22 
 

 NAP12/03 20 2 1 23 

 NAP12/04 18 5 1 24 
 NAP12/05 17 7 0 24 
 

 NAP12/06 9 15 0 24 

SWD12 NAP12/07 13 9 2 24 

NAP12/08 16 6 0 22 

NAP12/09 6 17 1 24 

NAP12/10 11 11 0 22 



 

24 

22 

24 

22 
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NAP12/11 8 13 3 

0 

1 

1 

NAP12/12 21 1 

NAP12/13 21 2 

NAP12/14 18 3 

 NAP13/01 13 6 1 20 

 NAP13/02 2 1 0 3 
 

 NAP13/03 16 7 1 24 

 NAP13/04 9 8 0 17 
SWD13 NAP13/05 11 11 2 24 

NAP13/06 11 10 3 24 

NAP13/07 15 8 1 24 

NAP13/08 21 3 0 24 

NAP13/09 9 13 1 23 

NAP13/10 3 17 4 24 

The methods used to finish an FTTH design work pack had a major influence on the 

project's budget and timeline. The summary of the core networks is shown in Table 2. 

The summary of the plots is hown in Table 3. Monitoring the FTTH network's 

operations allows us to determine whether the recommended design is optimal for 

daily operations and customer satisfaction, ensuring a speedy delivery of the fiber 

telecom network. The design also steers clear of a number of variations that can 

cause service delivery to be delayed and more expensive. The design played a role in 

the successful completion of an operational telecom network, from project team 

execution to service delivery. The fiber optic network coverage is shown in Figure 5. 
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Fig.5. Fiber Optic Network Infrastructure Coverage 

3. Conclusion 
The successful completion of the fiber optic network infrastructure projects an 

important turning point in the development of connections. The main goal of building 

a cutting-edge network has been fully realized through a thorough study of fiber optic 

design standards and principles. This provides a solid foundation for the next stages 

of the project. This thorough analysis made sure that the infrastructure will adhere to 

industry best practices and fulfill high performance criteria. The network design, 

which was created, using AutoCAD, exhibits accuracy and painstaking attention to 

detail, guaranteeing that it complies with the established requirements. With the use 

of this sophisticated design tool, a structure that not only satisfies technical 

specifications but also improves the overall dependability and effectiveness of the 
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network was created. The design of the infrastructure ensures optimum coverage and 

high capacity by taking into consideration the demands of the local population as 

well as geographical limitations. By carefully assessing the coverage area of the fiber 

optic network, the design has been modified to meet the various needs of the 

community while offering flexibility and scalability. Users will enjoy a reliable, 

quick, and scalable internet service thanks to the network infrastructure that is 

created, which is ready to meet both present and future demands. This achievement 

enhances the region's potential for technical and economic growth, paving the way 

for improved digital connectivity. 
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