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ABSTRACT  

Wi-Fi operates on three frequencies: 2.4 GHz, 5 GHz, and 6 GHz. The 2.4 GHz frequency experiences more 

interference due to its shared frequency with Bluetooth. Wi-Fi on the 5 GHz frequency encounters less 

interference but has lower transmission power. This research aims to optimize the 5 GHz Wi-Fi network by 

utilizing Leaky Feeder cables in the AI building of the State Polytechnic of Malang. The study includes the 

analysis and design of Leaky Feeder cables, where the access point transmits Wi-Fi signals at a 5 GHz 

frequency through the leaky feeder cable, which is designed with small slots to allow a small amount of signal 

energy to leak out. For the farthest signal coverage, the access point reaches a distance of 77 meters with a 

signal strength of -89 dBm after the installation of the leaky feeder cable. This indicates that the leaky feeder 

cable has helped extend the access point's signal coverage to a greater distance, albeit with lower signal 

strength. 
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1. INTRODUCTION 

The development of information technology has paralleled the advancement of educational 

processes, one of which is the progress in computer network technology, which has now become 

more accessible due to the increasing number of internet service providers [1] [2]. At present, 

wireless networks greatly assist people in accessing data easily [3]. Wireless networks provide 

connections between users, servers, and databases by utilizing radio waves to communicate and 

access applications, as well as information, without being hindered by distance or walls that separate 

one device from another, even when users and computer equipment are relocated [4] [5]. 

Internet users highly desire internet connections, particularly Wireless Fidelity (Wi-Fi), due 

to the rapid development of information and communication technology [6]. This technology is 

easily implemented in workplaces and universities, providing users with access to the internet 

anytime and anywhere through their personal devices. Currently, Wi-Fi operates on three 

frequencies: 2.4 GHz, 5 GHz, and 6 GHz. The 2.4 GHz frequency experiences more interference 

because it shares the frequency with Bluetooth [7]. Wi-Fi operating at 5 GHz experiences less 

interference but has a lower transmission range. At the 6 GHz frequency, data transfer can be done 

very quickly, but the coverage area is very limited [8] [9]. 

Although wireless communication offers the advantage of high mobility, its drawback is the 

potential for interference with other wireless connections on other computers [10]. The leaky feeder 

system allows staff above and below ground to communicate with each other through a system of 

cables and wireless connections. Radio signals can leak in and out through coaxial cables with 

stripped outer shielding [11]. This allows for long-distance transmission [12] [13]. The leaky feeder 
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functions as an antenna for devices receiving the signal, thereby significantly extending the distance 

over which miners can communicate with each other [14] [15]. 

 

2. LITERATURE REVIEW 

2.1 Leaky Feeder Cable Underground Applications 

A leaky feeder cable is a type of communication cable used in underground and 

underwater applications, particularly in mining and tunneling environments [16] [17]. 

Literature reviews on this topic highlight the cable's unique design, which incorporates 

a coaxial cable with a leaky feeder configuration to facilitate communication through 

the earth or water. Studies, such as those published in the Journal of Mining 

Science and IEEE Transactions on Industrial Electronics, emphasize the cable's ability to 

maintain reliable communication despite the challenging conditions of the 

environment. For instance, a study by researchers at the University of Queensland 

noted that the leaky feeder cable's performance is significantly influenced by the soil's 

electrical properties, with better conductivity leading to improved signal strength and 

reduced attenuation [18]. Another review by experts in the field of telecommunications 

engineering underscores the importance of proper installation and maintenance 

techniques to ensure optimal performance of the leaky feeder cable [19]. These findings 

collectively underscore the critical role of leaky feeder cables in ensuring effective 

communication in harsh environments. 

2.2 Wi-Fi 5GHz 

Wi-Fi 5 GHz has emerged as a crucial frequency band for wireless local area 

networks (WLANs), particularly with the advent of the fifth generation of wireless 

networking technologies, known as Wi-Fi 5 or IEEE 802.11ac [20]. This frequency band 

offers several advantages over the 2.4 GHz band, including reduced interference from 

other devices and the ability to support wider channels, which significantly increase 

data transfer rates. The maximum theoretical speed for Wi-Fi 5 is 6.9 Gbps, making it a 

popular choice for many homes and businesses today. Additionally, Wi-Fi 5 supports 

multi-user MIMO (MU-MIMO) technology and beamforming, enabling multiple 

devices to communicate with the router simultaneously and improving overall network 

performance. Consistent utilization of wifi technology, Wi-Fi 5 has been instrumental 

in enhancing the efficiency and reliability of WLANs, paving the way for future 

advancements in wireless networking [21]. 

2.3 Wireless Network Performance 

The performance of wireless networks has been extensively studied in various 

research contexts. A systematic literature review on wireless network channel 

interference highlights the importance of understanding the dynamics of interference 

in wireless networks. For instance, research by I. L. Shakya and F. H. Ali in "Joint Access 

Point Selection and Interference Cancellation for Cell-Free Massive MIMO" 

demonstrates the need for efficient interference management techniques to enhance 

network performance [22]. Additionally, studies on the coexistence of wireless 

technologies in the 5 GHz bands, such as those by Gaurang Naik et al. in "Coexistence 

of Wireless Technologies in the 5 GHz Bands: A Survey of Existing Solutions and a 
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Roadmap for Future Research," emphasize the challenges and opportunities in ensuring 

fair coexistence between different wireless systems. Furthermore, performance analysis 

of Wi-Fi wireless networks in office and broadband reseller environments, as conducted 

by the authors in "Performance Analysis of Wi-Fi Wireless Networks in A Vortex," 

underscores the significance of custom network topology in achieving high-quality 

network connections [23]. These studies collectively contribute to a deeper 

understanding of the factors influencing wireless network performance and provide 

insights into optimizing network efficiency [24] [25]. 

 

3. METHODS 

This research began in February 2024. Subsequently, from April to June 2024, the installation 

of equipment and network installation testing were conducted. This research was carried out in the 

Telecommunications Laboratory Corridor of the AI Building at State Polytechnic of Malang. 

Systematically, the stages of the research conducted are illustrated in the form of a flowchart shown 

in Figure 1.  

 
Figure 1. Research Diagram 

Problem identification is a crucial step in research to determine the issues within a specific 

object, enabling problem-solving and analysis of solutions. The researcher conducts a literature 

review to understand the various types of cables available and evaluates the capabilities, strengths, 

and weaknesses of each cable. This includes a deep understanding of the working principles of Leaky 

Feeder cables. The literature review also covers the design and conceptual framework of Wi-Fi 

implementation, understanding the basic concepts and potential of Leaky Feeder cables in the project 

under study. The hardware design stage aims to realize the research needs, including design 

creation, component selection, and the assembly of hardware into a system design. The design 

requires components such as coaxial cables, access points, and connectors. 
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System testing is carried out to ensure that each component works cohesively and functions 

according to the research outcomes. If the system does not meet the requirements or errors are found, 

the design must be revised and returned to the hardware design stage. Following system testing, 

data collection is conducted from several trials or tests, which includes software-generated data that 

is recorded and analyzed. Finally, the conclusions drawn from the overall testing process are 

presented, along with suggestions for future research developments. 

 
Figure 2. System Diagram 

Figure 2 is a block diagram illustrating the working mechanism of an access point (AP) 

connected to a leaky feeder cable, with an antenna serving as the impedance at the end. It starts with 

the access point generating a Wi-Fi signal at a 5GHz frequency. This signal is then transmitted 

through the leaky feeder cable, which is specifically designed with small gaps that allow some of the 

signal energy to leak out. The leaky feeder cable acts as a distributed antenna, effectively extending 

the Wi-Fi signal coverage without the need for additional physical antennas at every point. At the 

end of the leaky feeder cable, an antenna is positioned as an impedance, matched to the cable's 

impedance characteristics, ensuring maximum signal transmission efficiency between the access 

point and the desired coverage area. This antenna also functions to emit the Wi-Fi signal into a wide 

space or area, as well as to receive signals from Wi-Fi devices within that area. By using the leaky 

feeder cable as a distributed antenna, this system can enhance the efficiency and quality of Wi-Fi 

connectivity, particularly in environments where traditional signal propagation faces challenges. 

 
Figure 3. Design Simulation Using Ekahau Software 

 In Figure 3, the simulation results using Ekahau software show that the optimal WiFi signal 

strength is found around the location of the Access Point. In this area, connected devices can enjoy 

maximum network speed and stability. However, as the distance from the Access Point increases, 

the signal strength gradually decreases. This results in a reduction in network speed and the 

potential for disruptions or connection drops. This simulation emphasizes the importance of 
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strategic Access Point placement to ensure even and optimal signal coverage throughout the desired 

area. 

 

4. RESULTS AND DISCUSSION 

 Figure 3 shows the design of the installed network, which includes the leaky feeder cable, 

router, and antenna. 

  
Figure 4. Leaky Feeder Implementation 

4.1 Access Point Signal Coverage Testing without Leaky Feeder Cable 

  Based on Figure 4, the data collection results for signal coverage from Access Point 1 were 

obtained using the WiFi Analyzer application. It is known that the signal coverage was measured at 

distances of 12 meters, 20 meters, 42 meters, 82 meters, and 130 meters between the user and the 

access point. The farthest signal coverage was at a distance of 130 meters, with a strength of -90 dBm. 

At a distance of 12 meters, the signal strength was -68 dBm. This indicates a relatively strong signal, 

which can be considered good for WiFi connectivity. At a distance of 20 meters, the signal strength 

slightly dropped to -70 dBm. Although still quite good, this decrease shows that distance starts to 

affect signal strength. At a distance of 42 meters, the signal strength further decreased to -78 dBm. 

This more significant drop indicates that a greater distance causes the signal to become weaker. At 

a distance of 82 meters, the signal strength further decreased to -81 dBm. The signal quality begins 

to degrade, and it may start to negatively impact internet performance. At a distance of 130 meters, 

the signal strength reached -90 dBm, which is a very weak signal.  
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Figure 5. Signal Coverage Testing Without Leaky Feeder 

4.2 Access Point Signal Coverage Testing After Leaky Feeder Cable Implemented 

  Based on Figure 5, it is known that after the leaky feeder cable was installed, the signal 

strength values were measured at distances of 11 meters, 20 meters, 25 meters, 53 meters, and 77 

meters between the user and the access point. The farthest signal coverage was at a distance of 77 

meters, with a strength of -89 dBm. 

 
Figure 6. Signal Coverage Testing With Leaky Feeder 

4.3 Testing Access Speed Using Wifi Speed Test Without Leaky Feeder Cable 

Table 1. Wifi Speed Test Without Leaky Feeder 

No. Room Signal Strength Uplink Downlink 

1. LAB AI 1 -51 dBm 77,36 Mbit/s 81,49 Mbit/s 

2. LAB AI 2 -62 dBm 59,42 Mbit/s 69,38 Mbit/s 

3. LAB AI 3 -72 dBm 41,04 Mbit/s 30,09 Mbit/s 

4. LAB AI 4 -89 dBm 47,70 Mbit/s 16,32 Mbit/s 

5. LAB AI 5 -81 dBm 47,70 Mbit/s 16,32 Mbit/s 

6. LAB AI 6 -78 dBm 50,12 Mbit/s 26,74 Mbit/s 

7. LECTURER ROOM -82 dBm 54,08 Mbit/s 38,48 Mbit/s 
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  Table 1 shows that the stronger the Wi-Fi signal (dBm value closer to zero), the higher the 

uplink and downlink speeds tend to be. A clear example is seen in LAB AI 1, where the signal 

strength of -51 dBm results in an uplink speed of 77.36 Mbit/s and a downlink speed of 81.49 Mbit/s. 

Conversely, LAB AI 4, with a signal strength of -89 dBm, has an uplink speed of only 47.70 Mbit/s 

and a downlink speed of 16.32 Mbit/s. This indicates that signal quality significantly affects network 

speed performance. LAB AI 4 and LAB AI 5 show the worst performance with very weak signals 

and low internet speeds. This could indicate an issue with the access point placement, which may be 

too far from the room. 

4.4 Testing Access Speed Using Wifi Speed Test With Leaky Feeder Cable 

Table 2. Wifi Speed Test with Leaky Feeder Cable 

No. Room Signal Strength Uplink Downlink 

1. LAB AI 1 -67 dBm 66,18 Mbit/s 31,70 Mbit/s 

2. LAB AI 2 -75 dBm 56,83 Mbit/s 41,88 Mbit/s 

3. LAB AI 3 -82 dBm 54,41 Mbit/s 29,93 Mbit/s 

4. LAB AI 4 -84 dBm 25,73 Mbit/s 27,97 Mbit/s 

5. LAB AI 5 -79 dBm 50,26 Mbit/s 11,56 Mbit/s 

6. LAB AI 6 -64 dBm 88,74 Mbit/s 53,58 Mbit/s 

7. LECTURER ROOM -73 dBm 66,18 Mbit/s 29,73 Mbit/s 

 After the implementation of the leaky feeder cable, the data in Table 2 shows changes in 

network performance. The signal in some rooms, such as LAB AI 1 and the LECTURER ROOM, 

remains relatively strong, although there is a slight decrease in signal strength compared to the test 

without the leaky feeder cable. However, there is an improvement in uplink performance in some 

rooms, especially LAB AI 6, which experienced an increase in uplink speed to 88.74 Mbit/s and 

downlink speed to 53.58 Mbit/s, indicating better signal distribution. Nevertheless, LAB AI 4 still 

shows weak signal strength with an uplink speed of 25.73 Mbit/s and a downlink speed of 27.97 

Mbit/s, which may indicate that the area is still not optimally covered by the leaky feeder system. 

This analysis highlights that although the leaky feeder cable can improve coverage and performance 

in some areas, there are still certain rooms that may require additional access points to achieve 

optimal performance. 

 

CONCLUSION  

Based on the testing results using WiFi Analyzer, it was found that both with and without 

the use of a leaky feeder cable, AP 1 and AP 2 exhibited fairly similar signal strength, averaging 

around -64.2 dBm in both cases. The use of a leaky feeder cable on AP 1 resulted in slightly reduced 

signal coverage compared to without the cable, with 77 meters at -89 dBm versus 130 meters at -90 

dBm without the cable. This indicates a reduction in coverage distance but still within an acceptable 

range for WiFi network applications. The leaky feeder cable has an insignificant impact on the 

average signal strength but may affect signal coverage by reducing the maximum achievable 

distance. 
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