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Introduction

Abstract: This study aims to analyze the effect of internet service quality
from three 4G providers (Telkomsel, XL, and Tri) on player performance in
the Honor Of Kings game in three different modes, namely Custom, Skin
Visualization, and Ranked. Measurements were made using Quality Of
Service parameters such as throughput, packet loss, and delay with the help
of Wireshark software and processed using statistical methods by
calculating the average Quality Of Service parameters from each provider
by playing the Honor Of Kings game in Custom, Skin Visualization, and
Ranked modes. The average of the results showed that Telkomsel
consistently recorded the best performance with the highest throughput
(7.59 Kbps in custom mode, 7.27 Kbps in visual skin, and 6.84 Kbps in
Ranked mode), the lowest packet loss (0.94%, 1.21%, and 1.43%), and the
fastest delay (55 ms in Custom mode, 59 ms in Visual Skin, and 63 ms in
Ranked mode). This study concludes that the choice of internet provider has
a significant impact on the comfort and performance of playing online
games, with Telkomsel as the optimal choice to support competitive and
visual activities in Honor Of Kings. This finding can be a reference for
players in choosing internet services that suit gameplay needs.

Keywords: Game online; Honor of kings; Modes; Provider; Quality of
service

Loss. These parameters affect the accuracy of skill shots
in Ranked mode, the flexibility of rule-making in

Honor of Kings is a modern online game that has
become a global phenomenon, relying significantly on
player skills and a stable, responsive internet
connection. The network quality provided by various
companies such as Telkomsel, Tri, and XL has shown a
marked improvement in performance within this
competitive gaming environment. The game features
three modes: Custom mode with varying traffic
characteristics, Ranked mode that requires high
precision, and a premium Visual Skin mode that
demands intensive graphic rendering. Each aspect of the
game is influenced by Quality of Service (QOS)
parameters, including Throughput, Delay, and Packet

How to Cite:

Custom mode, and the graphical rendering quality of
premium skins across different network conditions.
Several issues can arise, such as rubberbanding during
team fights in Ranked mode, input lag in Custom
tournament mode, and broken graphics rendering when
using premium skins. These problems directly impact
QoS parameters and can disrupt the gaming experience,
affecting both the outcomes of competitive matches and
player satisfaction with visual elements. It is essential to
understand how these three providers differ across
various game modes. This knowledge can benefit
players seeking the best performance for their gaming
needs, assist game developers in refining netcode and
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optimizing graphics, and guide internet service
providers in offering specialized gaming services that
cater to the diverse demands of interaction and visual
quality in different Honor of Kings scenarios.

The need for online games by achievement
continues to grow with the appearance of new hero
updates. The need to play these games is increasingly
requiring smartphones to increase specifications and a
stable internet connection is needed for optimal
performance. A strong path or link that is in accordance
with the standard of the game is necessary for some
modes (Yadnya et al., 2020).

Physiologists have utilized investigation analysis,
and physicians, along with biomedical engineers, have
been responsible for collecting, processing, and
interpreting electroencephalogram (EEG) signals. This
work involves modeling systems and algorithms for
signal manipulation. Various sweep techniques,
including Ping sweep, TCP sweep, and Null sweep,
have been analyzed using a widely used database of
brain signal and image collections. The results of the
Ping sweep provide status information, while the TCP
and Null sweeps offer timing data on different servers
(Bagyalakshmi et al., 2018).

Physiologists have been utilizing neurological
signals for research purposes, and recently, doctors have
also begun to adopt these signals in their studies. This
research focuses on the time it takes to access databases
that contain collections of brain signals, images, and
other neurological data. The study includes sixteen
servers located in the United States, ten servers in the
United Kingdom, and five servers from other countries.
The analysis primarily examines the request/response
times of the Domain Name System (DNS), Hypertext
Transfer Protocol (HTTP), and Internet Control Message
Protocol (ICMP) using a popular packet sniffer called
Wireshark (Elamaran et al., 2018). .

We utilized Linux times as the attack machine and
Wireshark for data capture to collect a dataset of Server-
Based Network Attacks (SNA), which includes UDP,
SYN, and HTTP flooding network attacks. Our primary
goal is to provide a publicly accessible dataset focused
on modified servers for network attack research.
Additionally, we employ modern Al technology to
detect network attacks in real time. Our meta-RF-GNB
(MRG) model combines Gaussian Naive Bayes and
Random Forest methods for prediction, achieving an
impressive accuracy score of 99.99%. We validated the
efficiency of MRG through cross-validation, resulting in
a remarkable average accuracy of 99.94% with a very
small standard deviation of 0.00003. Finally, we
conducted a statistical t-test to assess the significance of
MRG compared to other broadcast models (Rustam et
al., 2024).
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University data centers and large enterprises often
face challenges in efficiently managing traffic flow. In
some cases, they depend on limited hardware resources
for this purpose. Even when they have access to high-
performance equipment, these centers may still struggle
when experiencing a sudden surge in traffic. This issue
is mainly due to memory limitations in the devices,
which can negatively impact overall network
performance (Gémez et al., 2023). This paper discusses
some of the open-source tools we developed for further
analysis and research into the security aspects of PCOM.
These tools include a Wireshark PCOM splitter, an
Nmap NSE PCOM scan, some Metasploit PCOM
modules, a Snort PCOM rule set, and some network
traffic datasets containing some samples of different
types of PCOM operations (Rosa et al., 2019).

Vehicular ad hoc networks (VANETs) have
developed a range of services, including safety
applications and information provision. A key aspect of
these services is ensuring quality of service (QoS),
particularly concerning reliability and availability (Eiza
et al., 2015).

Various studies have been conducted to improve
QoS capabilities, but some fundamental issues remain
unresolved. In this paper, we analyze these issues and
propose a new scheme called Priority Access based on
Busy Tone (PABT), which is designed to improve QoS
performance (Zhou et al., 2019). In the context of large-
scale service-oriented Internet of Things (IoT), Quality of
Service (QoS)-based service selection becomes a critical
aspect along with the proliferation of heterogeneous
services with various QoS parameters. Existing
approaches often face limitations such as low selection
accuracy or high computational complexity (such as
exponential time complexity), which are impractical for
large-scale IoT implementations (Xiang et al., 2015).

The authors develop a user experience-based
framework for traffic management and QoS/QoE
support in  Service-Oriented  Software-Defined
Networking (SOSDN) architecture. The proposed
solution facilitates end-to-end QoS assurance across
network and computing domains through monitoring
and adaptation mechanisms to system dynamic
conditions (Beshley et al., 2024). The research findings
indicate that while WiFi Offloading offers a greater
offloading capacity, it compromises minimum
throughput guarantees. In contrast, Licensed Assisted
Access (LAA) with a Call Admission Control (CAC)
mechanism is better able to maintain stable Quality of
Service (QoS) under different traffic loads. Based on this
analysis, we recommend using WiFi Offloading only in
light traffic conditions, whereas scheduling-based LAA
demonstrates greater robustness across various
operational scenarios (Markova et al., 2019).
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In the competitive world of mobile MOBAs like
Honor of Kings, excitement comes not only from Ranked
or Classic modes but also from the Custom Mode
feature. This mode allows players to design their gaming
experience according to their imagination. Custom
Mode provides a platform for the community to
experiment, practice, or simply have fun with unique
rules. Whether it's for refining team strategies, hosting
internal tournaments, or taking on unconventional
challenges, this feature greatly enhances the gameplay
experience.

In the ecosystem of MOBA mobile games like
Honor of Kings, skins are much more than just cosmetic
features; they have become status symbols and valuable
commodities. However, behind their stunning visual
appeal, the role of the provider both internet service
providers and hardware significantly impacts the
player's experience with these premium skins. Factors
such as graphic rendering quality, smoothness of skill
effect animations, and consistency of in-game displays
are all influenced by the performance of network
providers and devices. This performance ultimately
determines whether legendary class skins look perfect or
appear blurry due to lag and frame drops (Jumani et al.,
2024; Zadtootaghaj, 2022).

As more competitive online games emerge, an
increasing number of players are seeking to achieve high
rankings. Online gaming service platforms offer a
reliable way to connect with trustworthy players for
gaming sessions. Often, when inviting friends to play,
many of them are too busy, leaving us without
companions for our favorite games. Since most online
games rely on teamwork and collaboration, players
often face a dilemma: to play solo or not at all. Playing
alone can be frustrating, as it is typically more
challenging, and players might find that their rankings
either do not improve or may even decline (Glenegles et
al., 2023).

Research on online gaming continues to evolve
alongside advancements in technology. A key aspect of
evaluating wireless communication networks is the
Quality of Service (QoS) parameter. QoS is a method
used to assess networks based on fundamental
performance characteristics and standards, allowing for
the measurement of up to a hundred networks. Its
primary purpose is to enhance user experience by
ensuring that network-based applications perform at
established levels. The measurable QoS parameters
include throughput, packet loss, delay, and jitter. The
results of QoS measurements for a particular network
provide insights into the performance criteria for a given
service. These results help determine whether the
network meets the standard levels set by the service
provider based on user requirements (Haidar, 2023).
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Wireshark is a software application commonly
used to measure and analyze networks. Originally
developed by Gerald Combs and introduced by
Ethereum, Wireshark began to gain widespread
development in 1998. This tool enables network
administrators and IT professionals to conduct in-depth
analyses of the data packets flowing through computer
networks. According to a report from Network World
(2022), Wireshark has been downloaded over 50 million
times and is used by more than 500,000 IT professionals
worldwide, highlighting its importance in network
security. Wireshark allows for real-time capture and
analysis of data packets, supports more than 2,000
network protocols, and features a user-friendly interface
for detailed examination (Orebaugh et al., 2023).
Wireshark's advantage lies in its ability to conduct deep
packet inspections, which allow administrators to see
the detailed content of each packet passing through the
network.

One important factor that impacts the experience of
playing online games is the quality of the internet
connection provided by the service provider (ISP). High
latency, insufficient download and upload speeds, and
fluctuations in connection quality can significantly affect
player performance (Nakulo et al., 2021). Research with
different games has been conducted previously by M.
Ridho Alfarizqa by comparing the Mi-Fi network
configuration using three different providers in playing
the Mobile Legends: Bang Bang game during sunny and
rainy weather conditions by comparing the QoS
parameters of each provider used (Alfarizqa et al., 2025).

In this context, internet service providers (ISP) play
a crucial role in enhancing the quality of the gaming
experience. Factors such as data transmission speed and
connection stability offered by the provider significantly
impact players' comfort and performance during
gameplay. ISPs often advertise their ability to deliver
fast and stable connections tailored for online gaming. In
the case of "Honor of Kings," the Ranked mode demands
high connection speed and stability due to its
competitive nature. The quality of the connection is
influenced not only by internet speed but also by Quality
of Service (QoS) parameters, which include latency,
packet loss, and throughput. QoS is essential in
assessing whether the internet service can deliver an
optimal gaming experience, especially in modes
requiring quick responses, such as Ranked.

The game Honor of Kings has distinct data traffic
characteristics, as each match demands continuous data
exchange between the user's device and the game server.
Therefore, the stability of the 4G network is crucial, since
fluctuations in network performance can significantly
impact gameplay and the overall user experience.

This study analyzes how provider influence affects
player performance in the Custom, Skin Visualization
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Variation, and Ranked modes of the game Honor of
Kings. We will examine how variations in service quality
from three different providers assessed through QoS
(Quality of Service) parameters impact the playing
experience and match outcomes across these modes. We
utilized Wireshark software to collect detailed and
accurate data on network performance for our
measurements.

Method

This research was conducted due to the growing
popularity of the Honor of Kings game among online
gamers. The primary focus of this study is to help
players choose the best mode, skin, and provider options
while playing the game. The research involves statistical
data analysis, where we calculate the average results
from three different providers, assessing the Custom,
Visual Skin, and Ranked modes. This evaluation is done
using TIPHON standard QoS measurements, utilizing
the Mi-Fi 4G03 N300 device produced by Tenda.

Mi-Fi Tenda 4G03 N300

The 4G03 N300 Tenda Mi-Fi supports the 802.11
b/g/n Wi-Fi standard, which allows devices to connect
via a Wi-Fi network. This Mi-Fi can support multiple
devices simultaneously, making it a flexible solution for
internet access across multiple devices. The data
specifications of the Mi-Fi Tenda 4G03 N300 are as
follows:

Figure 1. Mi-fi tenda 4G03

This device supports multi-generational mobile
networks, including 4G LTE for high-speed connections,
3G UMTS as an alternative in areas with limited
coverage, and 2G GSM for basic compatibility. Under
optimal conditions, the device can achieve download
speeds of up to 150 Mbps and upload speeds of up to 50
Mbps, making it suitable for HD streaming, online
gaming, and transferring large data files
smoothly.Equipped with Wi-Fi 802.11 b/g/n operating
at a frequency of 2.4 GHz, the device allows you to stay
connected to a wireless network with a broad range,
even when multiple devices are in use. Designed for
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homes, small offices, or shared workspaces, it can
support up to 32 devices simultaneously.

In this study, there are three providers used in this
Mi-Fi device, namely Telkomsel, XL and Tri, which will
be measured for performance in playing Honor of Kings
games with Custom, Visual Skin, and Ranked modes.

QOS

Quality of Service is a method of measuring how
good a network is and is an attempt to define the
characteristics and properties of a service (Tatama et al.,
2022). The QOS parameters used in this research include:

Throughput

Throughput is defined as the effective data transfer
rate, measured in bits per second (bps). It refers to the
total number of packets that are successfully received at
the destination over a specific period, divided by the
duration of that period. You can calculate throughput
using the following formula (Yadnya et al., 2018).

package received

Throughput = 1)

lenght of time observed

Tabel 1. Throughput Standardization According to
TIPHON Version ETSI TR 101 329-7 v2.1.1

Index Throughput Throughput Categories
4 > 2.1 Mbps Very Good
3 1.2 - 2.1 Mbps Good
2 700 - 1200 kbps Normal
1 338 - 700 kbps Not Good
0 0 - 338 kbps Bad
Packet Loss

Packet loss refers to the situation where data
packets fail to reach their destination, often due to
collisions or congestion in the network. This issue
impacts all applications, as the need for retransmissions
can significantly reduce overall network efficiency. The
packet loss rate can be calculated using a specific
equation (Yadnya et al., 2020).

data packets sent — data packetreceived

Packet Loss = (2)

data packets sent

Table 2. Packet Loss standardization according to
TIPHON version ETSI TR 101 329-7 v2.1.1

[ndex Packet Loss (%) Packet Loss Categories
4 0-2 Very Good
3 3-14 Good
2 15-24 Normal
1 25 Bad
Delay

Delay is a quality of service (QoS) parameter that
indicates the total time it takes for packets to travel from

1156



Jurnal Penelitian Pendidikan IPA (JPPIPA)

the source to the destination. Several factors can
influence delay, including hardware, distance, and
network congestion. The delay value can be calculated
using the following equation (Yadnya et al., 2020).

Time Span (3)

Delay = ———
elay Total Packet

Table 3. Delay Standardization According to TIPHON
Version ETSI TR 101 329-7 v2.1.1

Index Delay (ms) Delay Categories
4 <150 Very Good
3 150 - 300 Good
2 300 - 450 Normal
1 > 450 Bad
Research Scheme
e
-

[ Preperation of research ]

Provider settings

[ Visual Skin ] [

[ Custom Ranked

Data processing

Figure 3. Research flowchart
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Result and Discussion

This study evaluates the performance of various
service providers using the Tenda 4G03 N300 Mi-Fi
device while playing the game Honor of Kings. The
assessment focuses on three modes: Custom, Skin
Visualization, and Ranked. The measurements were
conducted in the BTN Griya Seruni area of Mataram
City.
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Figure 4. Measurement location

Figure 3 shows the location of data collection at
BTN Griya Seruni in Mataram City. The measurement
point is approximately 500 meters from the Telkomsel
BTS, while it is about 950 meters from the BTS for XL and
Tri.

The measurement period is set from 12:00 to 20:00,
as this coincides with working hours when there is an
increase in the number of users accessing the network
simultaneously.

Figure 5. Data capture and measurement process
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Figure 5 illustrates the data collection process to
acquire the empirical information necessary for the
research. During this stage, measurements and data
recording are conducted based on the predetermined

variables.

Table 4. Custom Mode Measurement Results
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The research data is visualized through graphs
comparing QOS parameters such as throughput, packet
loss, and delay, which were recorded using software like
Wireshark while playing the game Honor of Kings.

Measurement Results of Custom Mode

Provider Telkomsel

Measurement Results of Custom Mode Measurement Results of Custom Mode
Provider Tri

Provider XL

Throughput Delay (Ms) Packetloss  Throughput Delay (Ms) Packetloss Throughput Delay (Ms) Packet loss
(Kbps) (%) (Kbps) (%) (Kbps) (%)
8.3 65 1.6 5.7 95 3.4 6.1 68 1.7
8.2 64 1.5 5.6 94 33 5.8 73 2
8.1 63 1.4 5.6 93 3.2 6.3 65 1.5
8 62 1.3 5.5 92 31 5.9 71 1.9
8 62 13 5.5 91 31 6.2 67 1.6
7.9 61 1.2 5.4 90 3 5.7 75 21
7.9 60 1.2 5.4 89 2.9 6.4 63 14
7.9 60 1.2 5.3 88 29 6 69 1.8
7.9 59 1.1 5.3 88 2.8 5.8 72 2
7.8 59 1.1 5.2 87 2.8 6.2 66 1.6
7.8 58 1 5.1 86 2.8 6 70 1.8
7.8 58 1 5 86 2.8 6.3 64 1.5
7.7 57 1 5 85 2.7 5.7 74 21
7.7 57 1 5 84 2.7 6.1 68 1.7
7.7 56 0.9 4.9 84 2.7 5.9 71 1.9
7.6 55 0.9 4.9 83 2.6 6.3 65 1.5
7.5 54 0.9 4.8 82 2.5 5.8 73 2
7.5 54 0.8 4.8 81 25 6.3 67 1.6
7.5 54 0.8 4.8 81 2.5 5.6 76 2.2
7.5 53 0.8 4.7 80 2.5 6.4 64 1.4
7.4 53 0.8 4.7 79 2.4 5.8 72 2
7.4 52 0.7 4.7 79 2.4 6 69 1.8
7.3 52 0.7 4.6 78 2.3 6.3 66 1.6
7.3 51 0.7 4.6 78 2.3 5.9 70 1.9
7.2 51 0.7 4.5 77 22 5.5 77 2.3
7.1 50 0.6 44 76 2.2 6.3 65 1.5
7.1 50 0.6 43 75 22 5.9 72 1.9
7 49 0.6 43 75 21 6.1 68 1.7
6.9 48 0.5 4.2 74 21 5.8 73 2
6.8 47 0.4 4.1 72 2 6.2 67 1.6

Table 5. Skin Visualization Measurement Results

Measurement Results of Visualisation Skin Measurement Results of Visualisation

Measurement Results of Visualisation

Provider Telkomsel Skin Provider Tri Skin Provider XL
Throughput Delay (Ms)  Packetloss Throughput Delay (Ms) Packetloss Throughput Delay (Ms) Packet loss
(Kbps) (%) (Kbps) (%) (Kbps) (%)
7.9 75 2.2 5.5 97 3.6 7.3 94 3.3
7.9 74 21 5.4 96 3.5 7.1 93 3.2
7.9 73 2 5.4 95 3.4 7 92 3.1
7.9 72 1.9 5.4 94 3.3 6.9 90 3
7.8 71 1.8 5.4 94 3.3 6.8 89 2.9
7.8 64 1.6 5.3 90 3 6.4 83 25
7.7 64 1.5 5.3 89 2.9 6.3 82 2.5
7.6 63 1.5 5.3 89 2.9 6.3 81 2.4
7.5 62 1.5 5.3 89 2.9 6.2 79 2.3
7.5 61 1.5 5.2 88 2.9 6.2 78 2.3
7.4 61 1.4 49 88 2.8 6.2 77 2.3
7.4 60 1.4 49 88 2.8 6.1 76 2.2
7.3 60 1.3 49 88 2.8 6 75 21
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Measurement Results of Visualisation Skin

Provider Telkomsel

Measurement Results of Visualisation
Skin Provider Tri

Measurement Results of Visualisation
Skin Provider XL

Throughput Delay (Ms)  Packetloss Throughput Delay (Ms) Packetloss Throughput Delay (Ms) Packet loss
(Kbps) (%) (Kbps) (%) (Kbps) (%)
7.3 60 1.3 4.8 87 2.8 6 74 2.1
7.2 60 1.3 4.8 87 2.8 6 73 2
7.2 60 1.2 4.7 86 2.7 5.9 73 2
7.1 59 1.2 4.7 86 2.7 5.9 72 2
7.1 59 1.2 4.7 85 2.7 59 72 2
7.1 59 11 4.7 85 2.7 5.8 72 2
7.1 59 11 4.7 84 2.6 5.8 72 1.9
7 53 0.8 4.7 79 2.4 5.8 71 1.9
7 52 0.7 4.6 79 2.4 5.8 70 1.9
6.9 52 0.7 4.6 78 2.3 5.7 69 1.8
6.9 51 0.7 4.6 78 2.3 5.7 69 1.8
6.9 51 0.7 4.5 77 2.2 5.5 68 1.7
6.8 50 0.6 4.4 76 2.2 5.5 67 1.6
6.8 50 0.6 4.3 75 2.2 5.4 66 1.6
6.8 49 0.6 43 75 2.1 5.4 66 1.6
6.7 48 0.5 4.2 74 21 5.3 65 1.5
6.6 47 0.4 4.1 72 2 52 63 1.4

Table 6. Ranked Mode Measurement Results

Measurement Results of Ranked

Measurement Results of Ranked Mode

Measurement Results of Ranked Mode

Mode Provider Telkomsel Provider Tri Provider XL
Throughput Delay Packet  Throughput Delay (Ms) Packet Throughput Delay (Ms) Packet loss
(Kbps) (Ms) loss (%) (Kbps) loss (%) (Kbps) (%)
7.8 75 2.2 5.5 97 3.6 7.3 94 3.3
7.7 74 21 5.4 96 3.5 7.1 93 3.2
7.6 73 2 5.4 95 3.4 7 92 3.1
7.5 72 1.9 5.3 94 3.3 6.9 90 3
7.5 71 1.8 5.3 94 3.3 6.8 89 2.9
7.4 69 1.8 5.2 93 3.2 6.7 88 2.9
7.3 69 1.7 5.2 93 3.2 6.6 87 2.8
7.3 68 1.7 5.1 92 3.1 6.5 86 2.7
7.2 67 1.7 5.1 91 3 6.4 85 2.7
7.2 65 1.6 5 90 3 6.3 84 2.6
7.2 64 1.6 49 89 2.9 6.2 83 2.5
7.1 64 1.5 49 89 2.9 6 82 2.5
7.1 63 1.5 49 88 2.8 5.9 81 2.4
7 62 1.5 4.8 88 2.8 5.8 79 2.3
6.9 61 1.5 4.8 87 2.8 5.7 78 2.3
6.9 60 1.4 4.7 86 2.7 5.5 76 2.2
6.8 60 1.4 4.7 86 2.7 5.4 74 21
6.8 60 1.3 4.7 85 2.7 5.4 73 2
6.7 59 1.3 4.7 85 2.7 5.3 72 2
6.6 59 1.3 4.6 84 2.6 5.2 71 1.9
6.5 58 1.3 4.5 83 2.6 5.1 70 1.8
6.4 58 1.2 4.5 82 2.5 5 69 1.8
6.3 57 1.2 4.4 81 2.5 5 68 1.7
6.3 57 1.1 4.4 81 2.4 4.9 67 1.7
6.3 56 1.1 4.3 80 2.4 4.8 66 1.6
6.2 56 1 4.3 79 2.4 4.7 65 1.6
6.1 55 1 4.2 79 2.3 4.6 64 1.5
6 55 0.9 41 78 2.3 4.5 63 1.5
5.9 53 0.8 4 76 2.2 4.3 61 1.4
5.8 52 0.7 3.8 40 0.1 4.2 59 1.2
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Measurements indicate that the quality of internet
services, based on QoS metrics using the TIPHON
standard, varies among providers.

Table 7. Average of Custom Mode Measurement Results

Provider Throughput (kbps) Packet Loss (%) Delay (ms)
Telkomsel 7.59 0.94 55
XL 6.02 1.78 69
Tri 4.93 2.63 83

Table 7 presents the average measurement results
for custom mode across three internet providers:
Telkomsel, XL, and Tri. Telkomsel stands out with the
highest throughput value of 7.59 Kbps, which offers a
significant advantage for custom mode especially for
players experimenting with heroes and strategies that
rely on smooth data transmission. XL follows in second
place with a throughput of 6.02 Kbps, still providing
decent performance for training sessions and team
scrimmages. Tri, with the lowest throughput of 4.93
Kbps, demonstrates limitations in handling complex
visual game mechanics in custom mode. In terms of
packet loss, Telkomsel achieves the lowest rate at 0.94%,
ensuring excellent data consistency for game mechanics
and techniques in Honor of Kings. XL has a packet loss
of 1.78%, which is acceptable for practice sessions, while
Tri's packet loss is 2.63%. This higher rate can disrupt the
consistency of the gaming experience, particularly when
practicing combos or team strategies that require precise
timing. Regarding delay, Telkomsel provides the best
responsiveness at 55 ms. XL has a delay of 69 ms, which
is relatively good but still higher than Telkomsel's. Tri
experiences the highest delay at 83 ms, which can hinder
the practice of mechanics that demand precise timing
when executing skills.

Table 8. Average of Skin Visualisation Measurement
Results

Provider Throughput (kbps) Packet Loss (%) Delay (ms)
Telkomsel 7.27 1.21 59
XL 6.04 2.16 75
Tri 4.85 2.71 84

Skin visualization in MOBA games, such as Honor
of Kings, is a crucial aspect that affects not only the
aesthetics of the game but also the overall gaming
experience. Based on the data from Table 9, which
displays the results of skin visualization measurements
from three internet providers Telkomsel, XL, and Tri.
Telkomsel stands out with the highest throughput value
of 7.27 Kbps. This provides a significant advantage in
rendering skins with perfect visual details, particle
effects, and special animations commonly found in
certain skins. XL follows in second place with a
throughput of 6.04 Kbps, offering adequate performance
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for displaying the visual elements of skins. However, it
does experience a slight decline in quality when it comes
to skins with highly detailed visual effects. Tri, with a
throughput of 4.85 Kbps, shows limitations in handling
skin visualizations that involve detailed skill effects and
complex transformation animations. When it comes to
packet loss, Telkomsel exhibits the lowest rate at 1.21%,
ensuring excellent visual consistency, especially for
transformation effects and special animations on
legendary or mythic skins. XL has a packet loss of 2.16%,
which is still within an acceptable range for standard
skin visualizations, though it may exhibit some minor
visual flaws on skins with special effects. Tri, on the
other hand, has the highest packet loss at 2.71%, which
can lead to visual disturbances such as interrupted
animations, imperfect textures, and skill effects that do
not appear as intended.

Table 9. Average of Ranked Mode Measurement Results

Provider Throughput (kbps) Packet Loss (%) Delay (ms)
Telkomsel 6.84 1.43 62
XL 5.70 2.24 76
Tri 4.75 2.73 85

Table 9 presents the average results of ranked mode
measurements across three internet providers:
Telkomsel, XL, and Tri. Telkomsel leads with the highest
throughput of 6.84 Kbps, which is crucial for multiplayer
online battle arena (MOBA) games like Honor of Kings,
as it allows for smoother transmission of game data,
responsive character movement, and more detailed
visual effects. XL follows in second place with a
throughput of 5.70 Kbps, which is sufficient for standard
gameplay but may experience reduced visual quality
during intense 5v5 battles. Tri, with the lowest
throughput of 4.75 Kbps, is likely to exhibit visual lag
when many actions or skills are used simultaneously,
significantly impacting competitive gameplay. In terms
of stability, Telkomsel stands out with a packet loss rate
of 1.43%, minimizing the risk of character attacks or
skills failing to register during combat. XL has a packet
loss rate of 2.24%, indicating a moderate level of
disruption in game data communication, which may
result in occasional glitches. Tri experiences the highest
packet loss at 2.73%, which can be frustrating for
competitive players, as it can lead to inconsistencies in
input registration and responsiveness. Regarding delay,
Telkomsel excels with a low latency of 63 ms, providing
a significant responsiveness advantage that is critical in
reflex-based games like Honor of Kings. XL shows a
delay of 76 ms, still acceptable for competitive gameplay,
while Tri has the highest delay at 85 ms, which may
result in noticeable lag in game responses and affect skill
timing as well as the player's ability to react to
opponents' attacks.
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Jitter is a crucial factor in Quality of Service (QoS)
assessments for online games like Honor of Kings.
However, it might not always be highlighted in the
measurements provided by the service provider or the
game itself. This could be because Honor of Kings, like
many mobile games, tends to prioritize more easily
understood metrics such as ping/latency and packet
loss over jitter.

Throughput

Figure 6 shows a comparison chart of throughput
values in custom mode for three mobile network service
providers, namely Telkomsel, Tri, and XL. Telkomsel
gets the highest throughput value of 8.3 Kbps and the
lowest value is obtained by provider Tri with a
throughput value of 4.1 Kbps.
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Figure 6. Custom mode throughput comparison chart
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Figure 7. Visual skin throughput comparison chart

Figure 7 shows a comparison graph of throughput
values on Viusualization Skin for three mobile network
service providers, namely Telkomsel, Tri, and XL.
Telkomsel gets the highest throughput value of 7.9 Kbps
and the lowest value is obtained by provider Tri with a
throughput value of 4.1 Kbps.
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Figure 8. Ranked mode throughput comparison chart

Figure 8 shows a comparison graph of throughput
values in Rankded mode for three mobile network
service providers, namely Telkomsel, Tri, and XL.
Telkomsel gets the highest throughput value of 7.8 Kbps
and the lowest value is obtained by provider Tri with a
throughput value of 3.8 Kbps.

Below is an example of how to analyze the
measured throughput values on Ranked mode :

package received

Throughput =

length of time observed

= 395580
813.149

= 486.47x8

= 3891.23 bits/s

= 3.891 kbps

Packet Loss

Figure 9 shows a comparison chart of packet loss
values in custom mode for three mobile network service
providers, namely Telkomsel, Tri, and XL. Tri gets the
highest packet loss value of 3.4% and the lowest value is
obtained by Telkomsel provider with a packet loss value
of 0.4%.
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Figure 9. Custom mode packet loss comparison chart
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Figure 10. Visual skin packet loss comparison chart

Figure 10 shows a comparison graph of packet loss
values in Skin Visualization for three mobile network
service providers, namely Telkomsel, Tri, and XL. Tri
gets the highest packet loss value of 3.6% and the lowest
value is obtained by Telkomsel provider with a packet
loss value of 0.4%.
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Figure 11. Ranked mode packet loss comparison chart

Figure 11 shows a comparison graph of packet loss
values in Ranked mode for three mobile network service
providers, namely Telkomsel, Tri, and XL. Tri gets the
highest packet loss value of 3.6% and the lowest value is
obtained by Telkomsel provider with a packet loss value
of 0.7%.

Below is an example of how to analyze the
measured packet loss values on Ranked mode:

Packet Loss = data packet sent — data packet received
data packet sent
— 2003-2000
2003
= 0.00149 x 100%
= 0.149%
= 01%
Delay

Figure 12 shows a comparison chart of Delay values
in custom mode for three mobile network service
providers, namely Telkomsel, Tri, and XL. Tri gets the
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highest Delay value of 95 ms and the lowest value is
obtained by Telkomsel provider with a Delay value of 47
ms.
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Figure 12. Custom mode delay comparison chart
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Figure 13. Skin visual delay comparison chart

Figure 13 shows a comparison graph of Delay
values in Skin Visualization for three mobile network
service providers, namely Telkomsel, Tri, and XL. Tri
gets the highest Delay value of 97 ms and the lowest
value is obtained by Telkomsel provider with a Delay
value of 47 ms.

150
2]
£ 100
Z 50 =
=
n 0

1 5 10 15 20 25 30

TOTAL DATA
e Telkomse] e Tri X1

Figure 14. Ranked mode delay comparison chart

Figure 14 shows a comparison chart of Delay values
in Ranked mode for three mobile network service
providers, namely Telkomsel, Tri, and XL. Tri gets the
highest Delay value of 97 ms and the lowest value is
obtained by provider Tri with a Delay value of 40 ms.
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Below is an example of how to analyze the
measured delay values on Ranked mode:

Time Span
total packet

Delay =

— 813.149
2003

= 0.40x100

= 40ms

The throughput measurement in this study was
more dominant in presenting good range parameters, as
many as 270 samples using Mi-Fi matches had a smaller
range of 512 kbps with a percentage of 21.67%.

Conclusion

The conclusion is derived from the average results
of three different providers across Custom, Visual Skin,
and Ranked modes. In Custom mode, while it may not
be as competitive as Ranked mode, network quality is
still essential for practicing strategies. Telkomsel stood
out by achieving the highest throughput of 7.59 Kbps,
the lowest packet loss at 0.94%, and the shortest delay of
55 ms. When it comes to using skins, network quality
also affects the rendering of visual effects and skin
animations. Here, Telkomsel again delivered an
excellent experience, with a high throughput of 7.27
Kbps, low packet loss of 1.21%, and a delay of 59 ms. In
Ranked mode, network quality becomes even more
critical because high responsiveness is crucial.
Telkomsel also performed exceptionally well in this
mode, achieving a throughput of 6.84 Kbps, the lowest
packet loss at 1.43%, and the shortest delay of 63 ms,
ensuring a smooth experience for players during
competitive matches. Overall, these results demonstrate
that Telkomsel offers superior service quality for Honor
of Kings gaming activities in both Custom Mode and
Ranked Mode, as well as for skin visualization.
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